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1 Introduction
1.1.1.1 This appendix provides the background information and methodology of

the distributional responses assessment carried out for the Proposed
Development (Offshore), located in the Moray Firth, Scotland. This includes
the Caledonia Offshore Wind Farm (OWF) (i.e., Array Area) and the
Caledonia Offshore Export Cable Corridor (OECC) seaward of Mean High-
Water Springs (MHWS). Results are presented for five seabird species
identified as requiring consideration of potential disturbance/displacement
from the Proposed Development (Offshore).

1.1.1.2 The Proposed Development (Offshore) will be developed in two phases (see
Volume 1, Chapter 5: Proposed Development Phasing), referred to as
Caledonia North and Caledonia South (see Figure 1-1). The Array Areas of
the two phases are referred to as the Caledonia North Site and the
Caledonia South Site. It is assumed that construction of the two application
areas could be progressed in either order (e.g., Caledonia North
constructed in the first phase, then Caledonia South in the second phase,
or vice-versa) or at the same time. This has been assessed within a single
Environmental Impact Assessment Report (EIAR) covering the Proposed
Development (Offshore) as well as Caledonia North and Caledonia South
alone.

1.1.1.3 A distributional responses assessment has been carried out to estimate the
potential risk of disturbance and displacement to ornithological receptors
for all spatial extents. Separate assessments are provided for the Caledonia
North Site, Caledonia South Site and the Caledonia OWF (i.e., the
Caledonia North Site and Caledonia South Site combined), plus 2km
buffers. Due to the potential for double counting and over-estimating
potential impacts, estimated mortalities for the Caledonia OWF (+2km
buffer) have been progressed within the cumulative and in-combination
assessments.

1.1.1.4 The distributional responses assessment has been carried out following
NatureScot (2023') guidance, with any changes to this guidance having
been discussed and agreed in advance with NatureScot. This approach will
be referred to as the ‘Guidance Approach’ with any alternative approaches
to assessment referred to as the ‘Applicant Approach’. The Applicant
Approach, which is being proposed by Caledonia Offshore Wind Farm
Limited (i.e., the Applicant), presents an assessment which is
methodologically identical to the Guidance Approach, but with a selection
of input parameters changed to reflect parameters used within other OWF
projects, and evidence from other OWFs within the Moray Firth.

OW Offshore Ornithology Distributional Responses Technical Report 1
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2.1

2.1.1.1

2.1.1.2

2.2

2.2.1.1

2.2.1.2

2.2.1.3

Methodology

Guidance and Assessment

The assessment presented within this Technical Report is primarily based on
the NatureScot Guidance Note 8 (NatureScot, 2023') regarding a Matrix-
based method to assessment presented in the Joint Statutory Nature
Conservation Body (SNCB) Interim Advice Note (SNCB, 20222).

In addition to the Matrix-based method for all relevant species and seasons,
estimation of potential displacement effects during the breeding season for a
limited number of species using the SeabORD modelling tool (Searle et al.,
20183) is recommended within the guidance note. However, due to technical
challenges when using the SeabORD tool, this additional assessment could not
be completed.

Species for Inclusion in Assessment

The list of five seabird species taken forward for assessment was discussed
and agreed through consultation with NatureScot.

The data used to identify species requiring assessment was collected over a
24-month Digital Aerial Survey (DAS) programme within the Caledonia OWF
(i.e., Array Area) and a 4km buffer (May 2021 to April 2023). The analysis of
the survey data was undertaken for the Caledonia OWF, Caledonia North Site
and Caledonia South Site separately. Density and abundance estimates of bird
species were calculated using both design-based and model-based
approaches. The distributional responses assessment has been run using the
design-based and/or the model-based density estimates, with the full
justification for this outlined in Volume 7B, Appendix 6-1: Offshore
Ornithology Baseline Characterisation Report. This approach was presented to
NatureScot (01 July 2024) and agreed with NatureScot within in an email
dated 07 August 2024.

Five seabird species have been identified as requiring consideration of
potential displacement risk in relation to the Proposed Development
(Offshore). These are as follows:

Kittiwake (Rissa tridactyla);

Common guillemot (Uria aalge), hereafter ‘guillemot’;
Razorbill (Alca torda);

Puffin (Fratercula arctica); and

Gannet (Morus bassanus).

OW Offshore Ornithology Distributional Responses Technical Report 3
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2.3
2.3.1.1

2.4

24.1.1

2.4.1.2

OW Offshore Ornithology Distributional Responses Technical Report

Spatial Scales

As outlined above, the offshore ornithology displacement assessment has
been carried out separately for the Caledonia OWF, Caledonia North Site and
Caledonia South Site. As such displacement matrices were formulated for the
following spatial scales, following the joint SNCB interim advice (SNCB,
20222):

Caledonia OWF plus a 2km buffer;
Caledonia North Site plus a 2km buffer; and
Caledonia South Site plus a 2km buffer.

Abundance of Birds

Monthly apportioned abundance estimates of birds (in flight and on sea, and
accounting for availability bias of birds on the water in the case of guillemot,
razorbill and puffin) within the boundaries of the Caledonia OWF, Caledonia
North Site and Caledonia South Site, and their associated buffers, were
determined using the 24 months of DAS data (see Section 2.2; also see
Volume 7B, Appendix 6-1: Offshore Ornithology Baseline Characterisation
Report). Mean monthly outputs are presented in Table 2-1, Table 2-2 and
Table 2-3 for the Caledonia OWF, Caledonia North Site and Caledonia South
Site, respectively.

The collection of DAS data started in May 2021. As per the NatureScot
(2020)* Seasonal Definition Guidance, the majority of species-specific
breeding seasons begin in April (or end of March for gannet) (see Section 0).
When calculating the mean seasonal peaks for the distributional assessment,
the survey in April 2023 has been combined with the Year 1 data in order to
align with the defined breeding seasons. This approach provides two full
years’ worth of data covering the biologically relevant seasonal periods (Table
2-5).
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2.5 Displacement and Mortality Rates
2.5.1.1 Table 2-4 presents the Matrix-based Method displacement and mortality rates

used in the Guidance Approach and the Applicant Approach. Displacement and
mortality rates used in both approaches are highlighted in the species-specific
matrices presented in the following annexes:

Volume 7B, Appendix 6-2, Annex 1: Distributional Responses Results
(Caledonia OWF);

Volume 7B, Appendix 6-2, Annex 2: Distributional Responses Results
(Caledonia North); and

Volume 7B, Appendix 6-2, Annex 3: Distributional Responses Results
(Caledonia South).

2.5.1.2 For a detailed justification of the displacement and mortality rates selected for
the Applicant Approach, see Volume 7B, Appendix 6-2, Annex 4: Review of
Relevant Evidence.

Mortality Rate —
Breeding Season

Mortality Rate —

Species Non-breeding Season

’ Displacement ’

Rate

Guidance Approach

S L 60% 3% and 5% 1% and 3%
uffin

Kittiwake 30% 1% and 3% 1% and 3%

Gannet 70% 1% and 3% 1% and 3%

Applicant Approach

Guillemot and Razorbill 50% 1% 1%

Puffin 50% 1% Not Assessed

Kittiwake Not Assessed

Gannet 70% 1% 1%

OW Offshore Ornithology Distributional Responses Technical Report
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2.6 Seasonal Considerations
2.6.1.1 The results of the displacement assessment are presented by season,

primarily using the seasonal definitions as per NatureScot (2020%) (see Table
2-5). Results for the non-breeding season have also been presented using the
defined seasons in Furness (2015°), modified to align with the NatureScot
breeding season periods (Table 2-6).

Species Breeding Season Post-breeding Non-breeding Pre-breeding
P 9 Season Migration Season Migration Season
-~ Mid-April to ) September to .
Kittiwake August early April Early April
Late-August to
. . mid-October
Guillemot April to mid- (flightless moult Late August to February to March
August : March
August to mid-
October)
Late-August to
. . November
Razorbill S (flightless moult I LU D March
August March
August to
November)
Late March
) April to Mid- Late August to (flightless moult
Puffin August Late August March February to mid-
March)
Gannet Mid-March to ; October to early Mid-February to
September March early-March
Note, time periods in bold are those used by the assessment.

OW Offshore Ornithology Distributional Responses Technical Report 9
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Species Autumn Migration Winter Period Spring Migration Non-breeding
September to .
» December January t_o mid
Kittiwake = April -
(AIgIET D (January to April)
December)
Late-August to
Guillemot - - - March (August to
February)
Late-August to
. October November to January to
Razorbill =
(August to December March
October)
) ) ) _ Late-August to
Puffin March
October to December to
G - November mid-March
anne (September to ) (December to )
November) March)
Seasonal definitions have been modified to align with the NatureScot breeding season
periods (see Table 2-5), with the original definitions as per Furness (2015°) provided in
parentheses where different. Species and seasonal definitions used for additional
assessment are in bold.

OW Offshore Ornithology Distributional Responses Technical Report
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3.1

3.1.1.1

3.2
3.2.1.1

3.2.1.2

3.2.1.3

Results

Overview

The following sections provide an overview of the estimated mortalities for
each species and relevant defined seasons within the Caledonia OWF (plus a
2km buffer), Caledonia North Site (plus a 2km buffer) and Caledonia South
Site (plus a 2km buffer). For the full matrix assessment tables, refer to the
following annexes:

Volume 7B, Appendix 6-2, Annex 1: Distributional Responses Results
(Caledonia OWF);

Volume 7B, Appendix 6-2, Annex 2: Distributional Responses Results
(Caledonia North); and

Volume 7B, Appendix 6-2, Annex 3: Distributional Responses Results
(Caledonia South).

Kittiwake

The mean seasonal peaks of kittiwake (based on seasonal definitions
presented in Table 2-5 and Table 2-6) are presented in Table 3-1 within the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer).

When using the Furness (2015°) defined seasons, it should be noted the
Applicant has decided to include the Year 3 April count (04 April 2023) in the
breeding season rather than during the spring migration breeding season.
This is due to the April 2023 abundance being considered to reflect nest site
attendance rather than individuals present in the spring migration.

The estimated seasonal mortality of kittiwake following displacement from the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer) are presented within Table 3-2
as per the displacement and mortalities rates detailed in Table 2-4 for the
Guidance Approach.

OW Offshore Ornithology Distributional Responses Technical Report 11
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3.3 Guillemot
3.3.1.1 The mean seasonal peaks of guillemot (based on seasonal definitions

presented in Table 2-5) are presented in Table 3-3 within the Caledonia OWF
(plus a 2km buffer), Caledonia North Site (plus a 2km buffer) and Caledonia
South Site (plus a 2km buffer).

3.3.1.2 The estimated seasonal mortality of guillemot following displacement from the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer) are presented in Table 3-4 as
per the displacement and mortalities rates detailed in Table 2—-4 for both the
Guidance and Applicant Approaches.
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3.4 Razorbill

3.4.1.1 The mean seasonal peaks of razorbill (based on seasonal definitions presented
in Table 2-5 Table 2-5Table 2-6) are presented in Table 3-5 within the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer).

3.4.1.2 The estimated seasonal mortality of razorbill following displacement from the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer) are presented in Table 3-6 as
per the displacement and mortalities rates detailed in Table 2—-4 for both the
Guidance and Applicant Approaches.
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3.5
3.5.1.1

3.5.1.2

3.5.1.3

Puffin

The mean seasonal peaks of puffin (based on seasonal definitions presented
in Table 2-5Table 2-5) are presented in Table 3-7 within the Caledonia OWF
(plus a 2km buffer), Caledonia North Site (plus a 2km buffer) and Caledonia
South Site (plus a 2km buffer).

It should be noted the Applicant has decided to include the Year 1 August
count in the non-breeding season rather than during the breeding season.
This is due to the Year 1 August abundance being considered to reflect
migration rather than individuals present in the breeding season. The mean
seasonal peaks for puffin have also been presented with the August count
included in the breeding season as per the Guidance Approach (see Table 3-
7).

The estimated seasonal mortality of puffin following displacement from the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer) are presented in Table 3-8 as
per the displacement and mortalities rates detailed in Table 2—-4 for both the
Guidance and Applicant Approach.
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3.6 Gannet
3.6.1.1 The mean seasonal peaks of gannet (based on seasonal definitions presented

in Table 2-5Table 2-5) are presented in Table 3-9 within the Caledonia OWF
(plus a 2km buffer), Caledonia North Site (plus a 2km buffer) and Caledonia
South Site (plus a 2km buffer).

3.6.1.2 The estimated seasonal mortality of gannet following displacement from the
Caledonia OWF (plus a 2km buffer), Caledonia North Site (plus a 2km buffer)
and Caledonia South Site (plus a 2km buffer) are presented in Table 3-10 as
per the displacement and mortalities rates detailed in Table 2—-4 for both the
Guidance and Applicant Approach.
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4 Summary
4.1.1.1 The potential mortalities of kittiwake, guillemot, razorbill, puffin, and gannet

following displacement from the Caledonia OWF, Caledonia North Site and
Caledonia South Site, with a 2km buffer, during the relevant seasonal
definitions as per the NatureScot (2020) guidance and Furness (2015°) are
provided in Table 4-1. For the full matrix assessment tables, refer to the
following annexes:

Volume 7B, Appendix 6-2, Annex 1: Distributional Responses Results
(Caledonia OWF);

Volume 7B, Appendix 6-2, Annex 2: Distributional Responses Results
(Caledonia North); and

Volume 7B, Appendix 6-2, Annex 3: Distributional Responses Results
(Caledonia South).
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