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Acronyms & Definitions

Abbreviations / Acronyms

DAS Digital Aerial Surveys

DCO Development Consent Order

ECC Export Cable Corridor

EIA Environmental Impact Assessment
EPP Evidence Plan Process

ES Environmental Statement

ETG Expert Topic Group

MDS Maximum Design Scenario

ORBA Offshore Restricted Build Area

OWF Offshore Windfarm

RSPB Royal Society for the Protection of Birds
SNCB Statutory Nature Conservation Body
SPA Special Protected Area

WTG Wind Turbine Generator

Terminology

Term ‘ Definition

The Applicant GT R4 Ltd. The Applicant making the application for a DCO. The
Applicant is GT R4 Limited (a joint venture between Corio Generation,
TotalEnergies and Gulf Energy Development (GULF)), trading as Outer
Dowsing Offshore Wind. The Project is being developed by Corio
Generation (a wholly owned Green Investment Group portfolio
company), TotalEnergies and GULF.

Array area The area offshore within which the generating station (including wind
turbine generators (WTG) and inter array cables), offshore
accommodation platforms, offshore transformer substations and
associated cabling will be positioned.

Effect Term used to express the consequence of an impact. The significance
of an effect is determined by correlating the magnitude of the impact
with the sensitivity of the receptor, in accordance with defined
significance criteria.

Environmental Impact A statutory process by which certain planned projects must be
Assessment (EIA) assessed before a formal decision to proceed can be made. It involves
the collection and consideration of environmental information, which
fulfils the assessment requirements of the EIA Regulations, including
the publication of an Environmental Statement (ES).

EIA Directive European Union Directive 85/337/EEC, as amended by Directives
97/11/EC, 2003/35/EC and 2009/31/EC and then codified by Directive
2011/92/EU of 13 December 2011 (as amended in 2014 by Directive
2014/52/EU).
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EIA Regulations

Infrastructure Planning (Environmental Impact Assessment)
Regulations 2017.

Environmental
Statement (ES)

The suite of documents that detail the processes and results of the
EIA.

Impact An impact to the receiving environment is defined as any change to
its baseline condition, either adverse or beneficial.
Landfall The location at the land-sea interface where the offshore export

cables and fibre optic cables will come ashore.

Maximum Design
Scenario

The project design parameters, or a combination of project design
parameters that are likely to result in the greatest potential for
change in relation to each impact assessed

Outer Dowsing Offshore
Wind (ODOW)

The Project.

Offshore Export Cable
Corridor (ECC)

The Offshore Export Cable Corridor (Offshore ECC) is the area within
the Order Limits within which the export cables running from the
array to landfall will be situated.

Offshore Restricted Build
Area (ORBA)

An area within the array area within which no wind turbine
generators or offshore platforms will be installed.

Receptor

A distinct part of the environment on which effects could occur and
can be the subject of specific assessments. Examples of receptors
include species (or groups) of animals or plants, people (often
categorised further such as ‘residential’ or those using areas for
amenity or recreation), watercourses etc.

The Project

Outer Dowsing Offshore Wind, an offshore wind generating station
together with associated onshore and offshore infrastructure.

Wind Turbine Generator
(WTG)

A structure comprising a tower, rotor with three blades connected at
the hub, nacelle and ancillary electrical and other equipment which
may include J-tube(s), transition piece, access and rest platforms,
access ladders, boat access systems, corrosion protection systems,
fenders and maintenance equipment, helicopter landing facilities and
other associated equipment, fixed to a foundation

ORBA Appendix F Offshore Ornithology

Displacement Assessment
Document Reference: 15.9 F

Procedural Deadline 19 September Page 11 of 91

September 2024



}k OUTER
I DOWSING

OFFSHORE WIND

Introduction

Project Background

GT R4 Limited (trading as Outer Dowsing Offshore Wind) hereafter referred to as the
'Applicant’, is proposing to develop the Project. The Applicant submitted an application for a
DCO ('the Application') for the Project to the Planning Inspectorate in March 2024, which was
accepted for Examination in April 2024.

The Project array will be located approximately 54km from the Lincolnshire coastline in the
southern North Sea. The Project will include both offshore and onshore infrastructure including
an offshore generating station (windfarm), export cables to landfall, Offshore Reactive
Compensation Platforms (ORCPs), onshore cables, connection to the electricity transmission
network, ancillary and associated development and areas for the delivery of up to two Artificial
Nesting Structures (ANS) and the creation of a biogenic reef (if these compensation measures
are deemed to be required by the Secretary of State) (see Volume 1, Chapter 3: Project
Description [APP-058] for full details).

Overview

This document is part of a suite of documents which introduces two changes which have been
made by the Applicant to the proposed Outer Dowsing Offshore Wind (the Project):

the introduction of an Offshore Restricted Build Area (ORBA) over the northern section of the
array area; and

the removal of the northern section of the offshore Export Cable Corridor (ECC).

As a result of continuing engagement with stakeholders, and enabled by progress on
engineering design, the area within which the Wind Turbine Generators (WTGs) and Offshore
Platforms (OPs) will be positioned has been refined. The proposed ORBA has been introduced to
reduce the impact from the presence of the WTGs on auk species (specifically common
guillemot), informed by a consideration of geophysical and geotechnical data.

The proposed ORBA covers the northern section of the array area and would restrict the
installation of WTGs and OPs. For the avoidance of doubt, this area may still be used for cable
installation and ancillary operations during construction (and decommissioning) and operations
and maintenance. Additionally, Project parameters including number of structures, foundation
types, and cable parameters will remain unchanged. As such, no change is being proposed to
the extent of the array area, as defined within the draft Development Consent Order (DCO).

Further engineering design and procurement work, informed by additional geophysical,
geotechnical and environmental survey work, undertaken post-consent (if granted), will confirm
the final layout of infrastructure. Final details will be set out in a design plan to be submitted to
and approved by the MMO, following consultation with Trinity House, the MCA and UKHO prior
to commencement of the licensed works, in line deemed Marine Licence condition 13 (see
condition 13(1)(a), Part 2, Schedule 10 of the dDCO [document 3.1].
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7. The location and size of the ORBA was decided using various factors. MRSea based analysis was
used to generate estimates of distribution and abundance, underpinned by observations of
guillemot recorded in the DAS imagery (Scott -Hayward et al., 2014). This produced month by
month density distribution mapping for the period March 2021 to August 2023 that identified

hotspots within the EA Array area plus 2 km buffer.

8. There were some commonality in the hotspots between the 2021 and 2022 surveys with denser
concentrations of guillemots recorded in the north and east of the area of interest (Figures 3.1 -
3.4 ) particularly within the months of April and August both in 2021 and 2022.

9. The MRSea data (document 15.9G) strongly agreed with the design based density estimates,
which also show a general pattern of higher densities of guillemot and razorbill to the north of
the array area (see Figures 12.33 - 12.35 and 12.39 - 12.41 of the Offshore Restricted Build Area
and Revision to the Offshore Export Cable Corridor Ornithology Baseline Summary (document
15.9D)).

10. The introduction and size of the ORBA has been made possible through continued engagement
with the relevant oil and gas operators who have interests which overlap with the Project, i.e.
due to the presence of oil and gas platforms within or adjacent to the array area. Since the
Application, the Applicant has been able to agree the principles for co-existence between the
Project and access arrangements to the Malory platform with Perenco, specifically for
helicopter transfers to and from this platform. Confidence in the likely final protective
provisions for this operator within the DCO for the Project has therefore allowed further
engineering work to be undertaken to support additional mitigation of the impact to auk
species through a reduction in the area within which WTGs and OPs may be placed.

11. The introduction of the ORBA has resulted in a reduction in the summed mean seasonal peak
abundance of guillemot from 27,653.3 birds in the array area plus 2 km buffer (Appendix 12.1
Offshore and Intertidal Ornithology Technical Baseline AS1-064) to a summed mean seasonal
peak abundance of 23,586 guillemot in the array area minus the ORBA plus 2km buffer (
Appendix 15.9D).

12. The offshore ECC presented within the Environmental Statement (ES) that supported the DCO
Application included two routeing options within the inshore area of the cable route, a northern
and a southern route. The northern route was included as it is situated north of the Inner
Dowsing sandbank and thus avoided impacts to this designated feature®. The southern route
was also included as the northern route passes through aggregates Area 1805 which has an
option and exploration area agreement with The Crown Estate, although this was due to expire
on 31t August 2024. In the event that the option agreement was not taken up by the holder,
this seabed area would have become available, thus allowing the Project to avoid crossing the
Inner Dowsing sandbank.

! The Inner Dowsing sandbank is a designated feature of the Inner Dowsing, Race Bank and North Ridge Special Area of
Conservation (SAC), with the feature “sandbanks covered with water at all times” a marine habitat of particular
conservation importance and listed under Annex | of the Conservation of Offshore Marine Habitats Regulations (2017)
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It has now been confirmed that the option on this area has been extended by TCE until 2025
(pers. comms. Hansons via email 15t May 2024), with a Marine Licence Application
(MLA/2024/00227) having been made by the agreement holder on 25™ April 2024 to permit
aggregates extraction within the site. As such, it is clear that the agreement holder intends to
take up the option over this area of the seabed for aggregate extraction, and therefore it is no
longer a viable option for the Project to pursue. Consequently, the Project has excluded the
northern route from the offshore ECC.

Document Purpose

This technical annex has been produced to support the assessment of displacement effects on
species that are considered sensitive to disturbance and/or displacement from activities
associated with and/or the presence of offshore wind farms (OWFs) to inform the consideration
of the environmental implications of the ORBA. A separate report (Offshore Restricted Build
Area and Revision to the Offshore Export Cable Corridor Ornithology Baseline Summary
(document reference 15.9D)) provides the findings from offshore and intertidal ornithology
surveys to determine the receptors that characterise the baseline and are of relevance to the
assessment of likely significant effects from the Project.

The consideration of offshore and intertidal ornithology for the Project has been discussed with
consultees (Natural England and the Royal Society for the Protection of Birds [RSPB]) through
The Project Evidence Plan Process (EPP). The latest Natural England and Statutory Nature
Conservation Bodies (SNCB) advice has been followed (Parker et al., 2022c; MIG-Birds, 2022).
Where there is deviation from this guidance, details are discussed within Volume 1, Chapter 12:
Offshore and Intertidal Ecology of the ES [AS1-040].

1.4 Updates since the ES application

16. All relevant updates based on Natural England comments within their Relevant Representation

submission (RR-045) have been incorporated into this displacement assessment appendix. Key
updates include:

Exclusion of the Offshore Restricted Build Area (ORBA) within the displacement assessment;
Inclusion of matrices presenting the upper 95% Cl for all bio-seasons (RR-045- Annex G);

Inclusion of displacement impacts from Natural England’s additional post-breeding bio-
season (RR-045- Appendix 2); and

Inclusion of displacement impacts using abundances derived from model-based estimates
(MRSea) (RR-045- F14).
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Displacement Assessment

17. WTGs may directly disturb and displace vulnerable seabirds that would normally reside within

18.

19.
20.

2.1

and around The Project array area. The array area minus the ORBA covers an area of 364.4km?.
This potential habitat loss may reduce the area available for those seabirds sensitive to
disturbance to forage, rest and/or moult, particularly during the operational phase. There is also
the potential for the construction and decommissioning of WTGs, substations, and cable laying,
to directly disturb and displace seabirds within the array area and along the Offshore ECC.
However, these potential impacts are more restricted spatially and temporally by virtue of the
nature of those phases of the development. The ORBA does not change the construction/
decommissioning phase disturbance effects.

Six key seabird species, agreed through the EPP [AS1-040], were identified as requiring a
displacement assessment in relation to the Project. These include:

Common scoter (Melanitta nigra);
Guillemot (Uria aalge);

Razorbill (Alca torda);

Puffin (Fratacula arctica).

Red-throated diver (Gavia stellata); and
Gannet (Morus bassanus).

The same species are considered herein for the array area minus the ORBA.

The data contributing to this analysis are from digital aerial surveys (DAS) (March 2021 to
August 2023) of The Project array area plus 4 km buffer. Abundance data from these surveys
are used for the assessment of potential displacement impacts from the array area minus the
ORBA and appropriate buffers for the five species of interest (guillemot, razorbill, puffin, red-
throated diver, gannet). In addition, using the data from Lawson et al. (2015), red-throated
diver and common scoter have been assessed for potential displacement resulting from the
offshore export cable laying activities within the Offshore ECC, as is outlined in Section 2.1.4.

Methodology

2.1.1 Guidance

21.

The methodology for assessing displacement and barrier effects is based on UK joint SNCB
guidance on displacement (MIG-Birds, 2022) and the latest guidance for offshore wind marine
environmental assessments published by Natural England (Parker et al., 2022c). These guidance
documents outline how to present assessment information on the extent and potential
consequences of seabird displacement from OWF developments. This approach has been
agreed through EPP consultation and also through the Scoping Opinion as the most appropriate
method to assess displacement and barrier effects on seabirds. The guidance states that the
following inputs are required for the displacement assessments (MIG-Birds, 2022):

ORBA Appendix F Offshore Ornithology Procedural Deadline 19 September Page 15 of 91
Displacement Assessment
Document Reference: 15.9 F September 2024



%k OUTER
I DOWSING
OFFSHORE WIND

Monthly population estimates presented for a minimum two years pre-consent monitoring
or another agreed period of time;

Site-based abundance estimates to include birds on water and in flight;
Counts to be assessed as mean seasonal peaks; and

Full details of the worst case and typical scenarios for the development footprint and
development footprint plus relevant buffer.

22. The results presented in this Appendix represent the Maximum Design Scenario (MDS) (i.e., The
project design scenario giving rise to the greatest level of estimated displacement impact) and
are used to subsequently inform the Environmental Report for the Offshore Restricted Build
Area and Revision to the Offshore Export Cable Corridor (document 15.9). For displacement
impacts the MDS considers that infrastructure would be laid out within the full limits of the
array area minus the ORBA.

23. Displacement has been defined as
(Furness et al., 2013). Both flying birds and birds on the water are
considered in this displacement assessment as recommended by the SNCBs in their latest
guidance (MIG-Birds, 2022). Including birds in flight in the assessment accounts for potential
barrier effects (i.e., birds that avoid flying through the space occupied by turbines and incur
increased energy costs). Including sitting birds within the assessment accounts for potential
habitat loss effects (i.e. birds are potentially displaced from an area of sea where they reside).

2.1.2 Bio-seasons

24. Bio-seasons defined by Furness (2015) for each species are presented in Table 2-1. Depending
on the species involved, a different number of bio-seasons have been applied during the
assessment; these are outlined further below. Natural England have also requested an
additional post-breeding bio-season be added for guillemot as defined below.

25. The guidance recommends assessing the effects of displacement based on the overall mean
seasonal peak numbers of birds (averaged over the years of survey) in the development
footprint and appropriate buffer. For this assessment, DAS data were available for 30 months
(March 2021 to August 2023), including two surveys per month for the 2022 breeding season
(March — August 2022). The most appropriate method to deal with the two monthly surveys
was to calculate the monthly mean abundance of birds for 2022. The mean seasonal peak
abundance was then calculated across the same bio-season between survey years.

Table 2-1. Bio-seasons used in the assessment for various seabird species (Furness (2015) for all

species apart from Common Scoter. The bio-seasons for Common Scoter were taken from Cramp et

al., 1977).

Species Breeding Post- Pre-breeding = Migration- Non-
breeding migration free winter breeding
migration

Common scoter May-Aug - - - Sept-Apr
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Species Breeding Post- Pre-breeding = Migration- Non-
breeding migration free winter breeding
migration

Guillemot Mar-Jul - - - Aug-Feb

Guillemot Mar-Jul Aug-Sep - - Oct-Feb

(Natural England)

Razorbill Apr-Jul Aug-Oct Jan-Mar Nov-Dec -

Puffin Apr-Aug - - - Sept-Mar

Red-throated May-Aug - - - Sept-Apr

diver

Gannet Mar-Sept Oct-Nov Dec-Feb - -

2.1.3 The Matrix Approach

26. This report presents displacement matrices for the array area minus the ORBA and appropriate
buffers for five key species (gannet, puffin, guillemot, razorbill and red-throated diver), and for
the Offshore ECC for two key species (red-throated diver and common scoter) that are
considered sensitive to disturbance and displacement from the presence of OWFs and/or
associated activity including vessel traffic. Common scoter are not assessed within the array and
buffer as no birds were recorded in the survey area over the 30 month survey period. Following
SNCB guidance (MIG-Birds, 2022), displacement matrices include birds within the array area
minus the ORBA and a 2km buffer for gannet, puffin, guillemot and razorbill, and within the
array area minus the ORBA 4km buffer (the maximum extent of the surveys) for red-throated
diver. Matrices for the Offshore ECC considered both red-throated diver and common scoter,
using bird density data for the Greater Wash SPA extracted from the Lawson et al. (2016) data.
Based on the evidence presented in Section 30, a displacement radius of 2km from cable laying
vessels was assumed.

27. Displacement matrices are presented for a minimum of two seasons (breeding and non-
breeding), as per SNCB guidance (MIG-Birds, 2022). Additional non-breeding bio-seasons are
presented for some species (gannet and razorbill) as determined by Furness (2015) and
recommended for other OWF projects within the southern North Sea (Natural England, 2022)
(Table 2-1).

2.1.4 Displacement of Red-Throated Diver and Common Scoter in the Offshore ECC

28. Seabird species may be at risk of disturbance and displacement effects from construction
activities associated with the offshore export cable installation within the offshore ECC, largely
as a result of the activity of the cable laying vessel (s) present during the construction period.

29. The Greater Wash SPA, through which the inshore part of the Offshore ECC passes, is
designated for two species which are considered sensitive to disturbance and displacement
from vessel activity: red-throated diver and common scoter. Both of these species have been
shown to be sensitive to vessels at a distance of up to 1km (Schwemmer et al., 2011; Bradbury
etal., 2014).
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Data used to assess the abundance and distributions of red-throated diver and common scoter
in the Greater Wash SPA (Lawson et al. 2016) have been used to inform the assessment,
providing the mean and maximum density of both species within the Offshore ECC as per the
analysis to support the DCO Application [APP-164]. The displacement of red-throated diver and
common scoter was estimated within the Offshore ECC during the migration-free winter bio-
season (January and February). Using the available evidence (Fliessbach et al. 2019), and
applying a precautionary approach, both species were assumed to be disturbed from an area of
2km surrounding a maximum of three cable laying vessels spread across the full width of the
Offshore ECC that lies within the Greater Wash SPA. This is a highly precautionary approach
considering it is unlikely that three cable-laying vessels would be operational simultaneously for
the installation of cables within the part of the offshore ECC overlapping with the Greater Wash
SPA.

2.1.5 Mean and Peak Abundances

31.

32.

The mean peak abundances for each bio-season for the array area minus the ORBA plus an
appropriate buffer are presented for each species in Table 2-2. See the Offshore Restricted Build
Area and Revision to the Offshore Export Cable Corridor Ornithology Baseline Summary
(document 15.9D) for monthly abundances throughout the 30 months of DAS. For conciseness,
matrices are only provided for the relevant buffer for each species within this report.

Design-based estimates were used to inform the results for all species (Table 2-2). For the
species listed below, including guillemot, the bioseasons shown reflect the Applicant’s
approach. Natural England have suggested an alternative approach for guillemot within their
relevant representations (RR-045); however, this approach is outlined in full in Section 3.
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Table 2-2. Bio-season mean peak abundances calculated from design-based estimates of species in the array area minus the ORBA + 2km

buffer assessed for disturbance and displacement. Model-based estimates are also included for guillemot. The array area minus the ORBA +

4km buffer was used for red-throated diver.

Species Pre-breeding Breeding Post-breeding Non-breeding Migration free Total
migration migration winter

Guillemot - 14,371 - 9,215 - 23,586
Guillemot (Natural England) | - 14,371 9,215 4,349 - 27,934
Razorhbill 5,134 3,159 2,185 - 1,779 12,257
Puffin - 666 - 414 - 1,080
Red-throated diver - 13 - 180 - 192
Gannet 69 554 496 - - 1,119
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2.2 Results

33. The following sections display the displacement matrices for the Offshore ECC and array area
minus the ORBA and relevant buffer zone for each species. The number highlighted in the
bottom right of each matrix is the estimated seasonal mean peak abundance of individuals
within the array area minus the ORBA and appropriate buffer. For each matrix the Applicant’s
approach is highlighted in dark blue and the full range of displacement and mortality suggested
by SNCBs highlighted in light blue.

2.2.1 Displacement of Red-Throated Diver and Common Scoter in the Offshore ECC

34. The mean and maximum density of red-throated divers estimated to be within The Project
Offshore ECC during the migration free winter bio-season was 0.232 birds km2 and 0.692 birds
km2, respectively. Similarly, the estimated mean and maximum density for common scoter
within the ECC was 0.004 birds km and 0.029 birds km, respectively. Based on a maximum of
three cable laying vessels and a 2km disturbance radius, the total area of disturbance at any
time was estimated at a maximum of 37.7km. This resulted in a mean (maximum) abundance of
8.75 (26.0) red-throated diver and 0.14 (1.1) common scoter at risk of displacement, highlighted
in the bottom right cell of the displacement matrix (Table 2-3 and Table 2-5). As this data was
derived from Lawson et al. (2016) it was not possible to estimate confidence limits. Therefore,

the results have been presented for both the mean and maximum density estimates within the
ECC.
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Table 2-3. Displacement matrix presenting the maximum number of red-throated diver in the Offshore ECC within a 2km buffer surrounding

the cable laying vessels only, during the migration-free winter bio-season.

Displaced Mortality Rate (%)

(%) 1 2 5 30 40
10 0 0 0 0 1 1 1 1 2 2 2 2 3
20 0 0 0 1 1 2 2 3 3 4 4 5 5
0 0 0 1 2 2 3 4 5 5 6 7 8
0 0 1 1 2 3 4 5 6 7 8 9 10
0 0 1 1 3 4 5 7 8 9 10 12 13
0 0 1 2 3 5 6 8 9 11 13 14 16
0 0 1 2 4 5 7 9 11 13 15 16 18
0 0 1 2 4 6 8 10 13 15 17 19 21
0 0 1 2 5 7 9 12 14 16 19 21 23
1 1 3 5 8 10 13 16 18 21 23 26
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Table 2-4. Displacement matrix presenting the mean number of red-throated diver in the Offshore ECC within a 2km buffer surrounding the

cable laying vessels only, during the migration-free winter bio-season.

Displaced Mortality Rate (%)
(%) 30 40 50

10
20

OO0 |0O |0 |0 |0 |0 |0 |
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Table 2-5. Displacement matrix presenting the maximum number of common scoter in the Offshore ECC within a 2km buffer surrounding the

cable laying vessels only, during the migration-free winter bio-season.

Displaced Mortality Rate (%)
(%) 30 40 50

10
20

O | OO0 |0O |0 |0 |0 |0 |

O OOOO|O|O|O |0 |O |y
O OO0 |/0O|O|O|O|OC |O|u
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Table 2-6. Displacement matrix presenting the mean number of common scoter in the Offshore ECC within a 2km buffer surrounding the cable

laying vessels only, during the migration-free winter bio-season.

Displaced Mortality Rate (%)

(%) 1 2 5 30 40 50
10 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
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35. Confidence intervals for mean peak bio-season counts for gannet are presented in Table 2-7, and the impact at a range of displacement

and mortality rates, over the relevant bio-seasons, in Table 2-8 to Table 2-15.

Table 2-7. Mean peak bio-season counts for gannet within the array area minus the ORBA plus 2km buffer including upper and lower

confidence intervals.

Bioseason Period Mean peak Count Lower 95% Cl Upper 95% ClI
Pre-breeding Migration Dec - Feb 69 41 103
Breeding Mar - Sept 554 316 829
Post-breeding Migration Oct - Nov 496 280 767
Total 1,119 637 1,699
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Table 2-8. Mean gannet pre-breeding migration displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Pre-breeding

migration (2km Mortality Rate (%)
Buffer)

Displaced (%) 2 5
10 0 0 1 1 2 3 3 4 5 6 6 7
20 0 1 1 3 4 6 7 8 10 11 12 14
30 0 1 2 4 6 8 10 12 14 17 19 21
40 1 1 3 6 8 11 14 17 19 22 25 28
50 1 2 3 7 10 14 17 21 24 28 31 35
60 1 2 4 8 12 17 21 25 29 33 37 41
70 1 2 5 10 14 19 24 29 34 39 43 48
80 1 3 6 11 17 22 28 33 39 44 50 55
90 1 3 6 12 19 25 31 37 43 50 56 62
1 3 7 14 21 28 35 41 48 55 62 69
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Table 2-9 Upper 95% Cl gannet pre-breeding migration displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Pre-breeding

migration (2km Mortality Rate (%)
Buffer)

Displaced (%) 2 5 40 50
10 0 1 1 2 3 4 5 6 7 8 9 10
20 0 1 2 4 6 8 10 12 14 16 18 21
30 1 2 3 6 9 12 15 18 22 25 28 31
40 1 2 4 8 12 16 21 25 29 33 37 41
50 1 3 5 10 15 21 26 31 36 41 46 51
60 1 3 6 12 18 25 31 37 43 49 55 62
70 1 4 7 14 22 29 36 43 50 57 65 72
80 2 4 8 16 25 33 41 49 57 66 74 82
90 2 5 9 18 28 37 46 55 65 74 83 92
2 5 10 21 31 41 51 62 72 82 92 103
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Table 2-10. Mean gannet breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Migration-free
breeding (2km Mortality Rate (%)
Buffer)
Displaced (%)
10
20
30
40
50
60
70
80
90

30 40 50

O (N[O [PH|W|N|F [

=
o

=
=
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Table 2-11 Upper 95% Cl gannet breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Migration-free
breeding (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-12. Mean gannet post-breeding migration displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post migration
(2km Buffer)

Displaced (%)
10
20
30
40
50
60
70
80
90

Mortality Rate (%)

30 40 50

V(N[O W[N]

=
o
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Table 2-13 Upper 95% Cl gannet post-breeding migration displacement matrix (array area minus the ORBA plus 2km buffer), with the

applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post migration
(2km Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 2-14 Mean gannet annual total displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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Table 2-15 Upper 95% Cl gannet annual total displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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2.2.3 Guillemot

Confidence intervals for peak bio-season counts for guillemot are presented in Table 2-16, and the impact at a range of displacement and
mortality rates based on the design-based estimates, over the relevant bio-seasons, in Table 2-17 to Table 2-22.

Table 2-16. Mean peak bio-season counts for guillemot within the array area minus the ORBA plus 2km buffer including upper and lower

confidence intervals based on the design-based estimates.

Bioseason \ Period Peak Count Lower 95% Cl ‘ Upper 95% Cl
Breeding Mar - July 14,371 10,765 18,669
Non-Breeding Aug - Feb 9,215 6,979 12,043
Total 23,586 17,743 30,712

Table 2-17. Mean guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-based

estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)
Displaced (%) 30

10 287 431

Mortality Rate (%)

40
575

50

1,293 | 1,437

20 57 144 287 575 862 1,150 | 1,437 | 1,725 | 2,012 | 2,299 | 2,587 | 2,874

30 86 216 431 862 1,293 | 1,725 | 2,156 | 2,587 | 3,018 | 3,449 | 3,880 | 4,311

40 115 287 575 1,150 | 1,725 | 2,299 | 2,874 | 3,449 | 4,024 | 4,599 | 5,174 | 5,748

50 144 359 719 1,437 | 2,156 | 2,874 | 3,593 | 4,311 | 5,030 | 5,748 | 6,467 | 7,186

60 172 431 862 1,725 | 2,587 | 3,449 | 4,311 | 5,174 | 6,036 | 6,898 | 7,760 | 8,623

70 201 503 1,006 | 2,012 | 3,018 | 4,024 | 5,030 | 6,036 | 7,042 | 8,048 | 9,054 | 10,060

80 230 575 1,150 | 2,299 | 3,449 | 4,599 | 5,748 | 6,898 | 8,048 | 9,197 | 10,347 | 11,497

90 259 647 1,293 | 2,587 | 3,880 | 5,174 | 6,467 | 7,760 | 9,054 | 10,347 | 11,641 | 12,934

287 719 1,437 | 2,874 | 4,311 | 5,748 | 7,186 | 8,623 | 10,060 | 11,497 | 12,934 | 14,371
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Table 2-18 Upper 95% Cl guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-

based estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30

Mortality Rate (%)
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Table 2-19. Mean guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-based

estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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Table 2-20 Upper 95% Cl guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the

design-based estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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Table 2-21 Mean guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-based estimates, with

the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%)
10

20

30

40

50

60
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Table 2-22 Upper 95% Cl guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-based

estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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37. Confidence intervals for peak bio-season counts for razorbill are presented in Table 2-23, and the impact at a range of displacement and
mortality rates, over the relevant bio-seasons, in Table 2-24 to Table 2-33.

Table 2-23. Mean peak bio-season counts for razorbill within the array area minus the ORBA plus 2km buffer including upper and lower

confidence intervals.

Bioseason Period Peak Count Lower 95% Cl Upper 95% ClI
Pre-breeding migration Jan - Mar 5,134 3,575 6,800

Breeding Apr - July 3,159 1,935 4,712
Post-breeding migration Aug - Oct 2,185 932 3,847

Migration free winter Nov - Dec 1,779 1,338 2,253

Total 12,257 7,779 17,611
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Table 2-24. Mean razorbill pre-breeding migration displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s
approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Pre-breeding
migration (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-25 Upper 95% Cl razorbill pre-breeding migration displacement matrix (array area minus the ORBA plus 2km buffer), with the
applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Pre-breeding
migration (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-26. Mean razorbill breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 2-27 Upper 95% Cl razorbill breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 2-28. Mean razorbill post-breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post-breeding
dispersal (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-29 Upper 95% Cl razorbill post-breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post-breeding
dispersal (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-30. Mean razorbill migration free winter displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s
approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Migration-free
winter (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-31 Upper 95% Cl razorbill migration free winter displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s
approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Migration-free
winter (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 2-32 Mean razorbill total displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach highlighted in

dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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Table 2-33 Upper 95% Cl razorbill total displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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2.2.5 Puffin

38. Confidence intervals for peak bio-season counts for puffin are presented in Table 2-34, and the impact at a range of displacement and
mortality rates, over the relevant bio-seasons, in Table 2-35 to Table 2-40.

Table 2-34. Mean peak bio-season counts for puffin within the array area minus the ORBA plus 2km buffer including upper and lower

confidence intervals.

Bioseason \ Period Peak Count Lower 95% Cl Upper 95% ClI

Breeding Apr — Aug 666 419 960

Non-Breeding Sept — Mar 414 293 570

Total 1,080 712 1,529
39.

Table 2-35. Mean puffin breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)
Displaced (%)
10
20
30
40
50
60
70
80

90

Mortality Rate (%)

2 30 40 50

1 13 20 27 47 53 60 67

3 13 27 40 53 67 80 93 107 120 133

4 10 20 40 60 80 100 120 140 160 180 200

5 13 27 53 80 107 133 160 186 213 240 266

7 17 33 67 100 133 167 200 233 266 300 333
4 8 20 40 80 120 160 200 240 280 320 360 400
5 9 23 47 93 140 186 233 280 326 373 420 466
5 11 27 53 107 160 213 266 320 373 426 480 533
6 12 30 60 120 180 240 300 360 420 480 539 599
7 13 33 67 133 200 266 333 400 466 533 599 666
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Table 2-36 Upper 95% Cl puffin breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 2-37. Mean puffin non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Displaced (%)
10

Mortality Rate (%)

30 40 50

20

30

40

50

60

70

80

90

V(NN DWW~
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Table 2-38 Upper 95% Cl puffin non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s
approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)
Displaced (%)
10

Mortality Rate (%)

30 40 50

20

30

40

50

60

70

O[O (N[O [UVT|W|N | [

80

=
o

90

=
=
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Table 2-39 Mean puffin total displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach highlighted in

dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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Table 2-40 Upper 95% Cl puffin total displacement matrix (array area minus the ORBA plus 2km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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41. Confidence intervals for peak bio-season counts for red-throated diver are presented in Table 2-41, and the impact at a range of
displacement and mortality rates, over the relevant bio-seasons, in Table 2-42 to Table 2-47.

Table 2-41. Mean peak bio-season counts for red-throated diver within the array area minus the ORBA plus 2km buffer including upper and

lower confidence intervals.

Bioseason \ Period Peak Count Lower 95% Cl Upper 95% ClI

Breeding May - Aug 13 0 29

Non-Breeding Sept - Apr 180 104 266

Total 192 104 295
42.

Table 2-42. Mean red-throated diver breeding season displacement matrix (array area minus the ORBA plus 4km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (Array +

4km Buffer) Mortality Rate (%)

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

0 1 1 3 4 5 6 8 9 10 11 13
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Table 2-43 Upper 95% Cl red-throated diver breeding season displacement matrix (array area minus the ORBA plus 4km buffer), with the

applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (Array +

Mortality Rate (%)

4km Buffer)

Displaced (%) 1 2 5 30 40

10 0 0 0 0 1 1 1 1 2 2 2 3 3
20 0 0 0 1 1 2 2 3 4 4 5 5 6
30 0 0 0 1 2 3 4 4 5 6 7 8 9
40 0 0 1 1 2 4 5 6 7 8 9 11 12
50 0 0 1 1 3 4 6 7 9 10 12 13 15
60 0 0 1 2 4 5 7 9 11 12 14 16 18
70 0 0 1 2 4 6 8 10 12 14 16 18 20
80 0 0 1 2 5 7 9 12 14 16 19 21 23
90 0 1 1 3 5 8 11 13 16 18 21 24 26

1 1 3 6 9 12 15 18 20 23 26 29
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Table 2-44 Mean red-throated diver non-breeding displacement matrix (array area minus the ORBA plus 4km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding
(Array + 4km Mortality Rate (%)
Buffer)
Displaced (%)
10
20
30

40
50
60
70
80
90

NRIRPRRIRPR|IRPRIRLRIO|IO|w

BRI WWWININR|R|R|O[N
O o|IN|loju|bd|bdlw|Np| [
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Table 2-45 Upper 95% Cl red-throated diver non-breeding displacement matrix (array area minus the ORBA plus 4km buffer), with the

applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding
(Array + 4km Mortality Rate (%)
Buffer)

Displaced (%)
10
20
30

40 50

40
50
60
70
80
90

Oloo|IN|u|bD|lw|~ [

=
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=
N
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Table 2-46 Mean Cl red-throated diver total displacement matrix (array area minus the ORBA plus 4km buffer), with the applicant’s approach

highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (Array + 4km
Buffer)

Displaced (%)
10
20
30
40
50
60
70
80
90

Mortality Rate (%)

30 40 50
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Table 2-47 Upper 95% Cl red-throated diver total displacement matrix (array area minus the ORBA plus 4km buffer), with the applicant’s

approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (Array + 4km
Buffer)
Displaced (%)
10
20
30
40
50
60
70
80
90

Mortality Rate (%)

30 40 50
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3 Natural England’s Approach

44. Consultation with key stakeholders has been undertaken as part of this DCO application
process. The species assessed for displacement and barrier effects used the UK joint SNCB
parameters for displacement (MIG-Birds, 2022) and the latest guidance for offshore wind
marine environmental assessments published by Natural England (Parker et al., 2022c). These
guidance documents outline how to present assessment information on the extent and
potential consequences of seabird displacement from OWF developments. This approach has
been agreed through EPP consultation and also through the Scoping Opinion as the most
appropriate method to assess displacement and barrier effects on seabirds (for details see AS1-
040].

45. Within their Relevant Representation, however, Natural England has stated a preference that
alternative bioseaons for guillemot be used in displacement analysis (RR-045, reference F36). In
the full displacement analysis above, bioseasons for all species, including guillemot, have been
taken from Furness (2015), as per UK joint SNCB guidance. However, the alternative bioseasons
based on Natural England Relevant Representations (RR-045) are presented here in Table 3-1.

Table 3-1 Bio-seasons used in the assessment for guillemot, including the UK joint SNCB bioseasons

taken from Furness (2015) and the Natural England suggested bioseasons.

Species Pre-breeding  Breeding Post-breeding | Non- Migration-free
migration migration breeding winter

Guillemot - Mar-Jul - Aug-Feb -
(Furness,
2015)

Guillemot - Mar-Jul Aug-Sep Oct-Feb -
(Natural
England)

46. The mean peak abundances for each bio-season for the array area minus the ORBA plus an
appropriate buffer are presented for both guillemot scenarios in Table 3-2. The displacement
assessment was carried out according to the same methodology in Section 2.1, although with
the new Natural England parameters.
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Table 3-2 Bio-season mean peak abundances calculated from design-based estimates of guillemot

in the array area minus the ORBA + 2km buffer assessed for disturbance and displacement. The

results of both the project-specific and Natural England scenarios are shown below.

Species Pre-breeding Breeding Post- Non- Migration Total

migration breeding breeding free winter
migration

Guillemot

(Furness, 14,371 - 9,215 23,586

2015)

Guillemot

(Natural 14,371 9,215 4,349 27,934

England)

47. The full results of the displacement assessment using Natural England parameters are shown
below. Confidence intervals for peak bio-season counts for guillemot are presented in Table 3-3,
and the impact at a range of displacement and mortality rates based on the design-based
estimates, over the relevant bio-seasons, in Table 3-4 to Table 3-11.

Table 3-3 Mean peak bio-season counts for guillemot (using the Natural England parameters) within

the array area minus the ORBA plus 2km buffer including upper and lower confidence intervals.

Bioseason ‘ Period ‘ Peak Count Lower 95% ClI Upper 95% CI
Breeding Mar-Jul 14,371 10,765 18,669
Post-breeding 9,215 6,979 12,043

’ . Aug-Sep
migration
Non-Breeding Oct-Feb 4,349 3,511 5,311
Total 27,934 21,254 36,022
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Table 3-4 Mean guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England

parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 3-5 Upper 95% Cl guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England

parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 3-6 Mean guillemot post-breeding migration season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural
England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post-breeding
migration (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 3-7 Upper 95% Cl guillemot post-breeding migration season displacement matrix (array area minus the ORBA plus 2km buffer) using the
Natural England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post-breeding
migration (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 3-8 Mean guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England

parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 3-9 Upper 95% Cl guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural

England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 3-10 Mean guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England parameters. The

applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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Table 3-11 Upper 95% Cl guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England

parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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4 Displacement using MRSea Abundance and Density Estimates

48. Model-based abundance and density estimates using the MRSea (Marine Renewables Strategic
Environmental Assessment) modelling framework were used in the ES that were developed
specifically for offshore wind development (Scott-Hayward et al., 2014).

49. To provide more detail for common guillemot within the Project site, model-based approaches
were used to determine statistically robust, spatially distributed population estimates. Using
model-based techniques means that environmental variables can be included within the
displacement analysis to help predict abundance and density distributions within the Aol.
MRSea based analysis was used to generate estimates of distribution and abundance,
underpinned by observations of guillemot recorded in the DAS imagery (Scott-Hayward et al.,
2014). Full details of the methods used to calculate the estimates from MRSea can be found in:
Offshore Restricted Build Area and Revision to the Offshore Export Cable Corridor Appendix G
MRSea Modelling for Offshore Ornithology (Document reference 15.9G).

50. Model-based peak abundance (apportioned & availability bias) throughout the whole survey
area was estimated in April 2022, with 29,720 guillemots - equating to a density of 54.17
birds/km?2. Results from the model-based abundance estimates show that in August 2021, the
highest density of guillemots were estimated in the east of the survey area, while in August
2022 high densities were to the north of the survey area. Full modelled abundance and density
estimates are provided in: Offshore Restricted Build Area and Revision to the Offshore Export
Cable Corridor Appendix G MRSea Modelling for Offshore Ornithology (Document reference
15.9G).

51. These modelled abundance estimates were used to provide mean peak abundance estimates
for each guillemot bioseason. These seasonal mean peak abundance estimates are provided
below in Table 4-1 using both the Furness (2015) and Natural England bioseasons. The MRSea
model produced a lower estimated abundance of guillemot across all months

Table 4-1 Bio-seasons used in the assessment for guillemot, including the UK joint SNCB bioseasons

taken from Furness (2015) and the Natural England suggested bioseasons.

Species Pre-breeding | Breeding Post-breeding | Non- Migration-free
migration migration breeding winter

Guillemot - Mar-Jul - Aug-Feb -

(Furness,

2015)

Guillemot - Mar-Jul Aug-Sep Oct-Feb -

(Natural

England)

52. The modelled mean peak abundances for each bio-season for the array area minus the ORBA
plus an appropriate buffer are presented for both guillemot scenarios in Table 4-2. The

displacement assessment was carried out according to the same methodology as above.
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Table 4-2 Modelled bio-season mean peak abundances calculated from design-based estimates of

guillemot in the array area minus the ORBA + 2km buffer assessed for disturbance and

displacement. The results of both the project-specific and Natural England scenarios are shown

below.

Species Pre- Breeding Post- Non- Migration | Total
breeding breeding breeding free winter
migration migration

Guillemot

(Furness, 2015) - 11,364 - 9,066 - 20,430

Guillemot . 11,364 | 9,066 4,279 . 24,709

(Natural England)

53. The full results of the modelled displacement assessment using project (Furness, 2015)
parameters are shown below. Confidence intervals for peak bio-season counts for guillemot are
presented in Table 4-3, and the impact at a range of displacement and mortality rates derived
from the design-based estimates, over the relevant bio-seasons, in Table 4-4 to Table 4-9.

Table 4-3 Modelled mean peak bio-season counts for guillemot (using the Natural England
parameters) within the array area minus the ORBA plus 2km buffer including upper and lower

confidence intervals.

Bioseason ‘ Period ‘ Peak Count Lower 95% CI Upper 95% CI
Breeding Mar - July 11,364 8,352 15,606
Non-Breeding Aug - Feb 9,066 5,604 16,011

Total 20,430 13,956 31,616
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Table 4-4. Modelled mean guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-

based estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30

Mortality Rate (%)
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Table 4-5 Modelled upper 95% Cl guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the

design-based estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30

Mortality Rate (%)
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Table 4-6. Modelled mean guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on the

design-based estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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Table 4-7 Modelled upper 95% Cl guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) based on

the design-based estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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Table 4-8 Modelled mean guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-based

estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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Table 4-9 Modelled upper 95% Cl guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) based on the design-based

estimates, with the applicant’s approach highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%)
10
20
30
40
50
60
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54. The full results of the modelled displacement assessment using Natural England parameters are
shown below. Confidence intervals for peak bio-season counts for guillemot are presented in
Table 4-10, and the impact at a range of displacement and mortality rates based on the design-

based estimates, over the relevant bio-seasons, in Table 4-11 to Table 4-18.

Table 4-10 Modelled mean peak bio-season counts for guillemot (using the Natural England

parameters) within the array area minus the ORBA plus 2km buffer including upper and lower

confidence intervals.
Bioseason ‘ Period Peak Count Lower 95% ClI Upper 95% ClI
Breeding Mar-Jul 11,364 8,352 15,606
Post-breeding A 9,066 5,604 16,011
. . ug-Sep
migration
Non-Breeding Oct-Feb 4,279 3,523 5,226
Total 24,709 17,479 36,842
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Table 4-11 Modelled mean guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural

England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)

ORBA Appendix F Offshore Ornithology Procedural Deadline 19 September Page 82 of 91
Displacement Assessment
Document Reference: 15.9 F September 2024



OUTER
DOWSING

OFFSHORE WIND
Table 4-12 Modelled upper 95% Cl guillemot breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the

Natural England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 4-13 Modelled mean guillemot post-breeding migration season displacement matrix (array area minus the ORBA plus 2km buffer) using
the Natural England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Post-breeding
migration (2km Mortality Rate (%)
Buffer)
Displaced (%) 30 40 50
10
20
30

40
50
60
70
80
90
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Table 4-14 Modelled upper 95% Cl guillemot post-breeding migration season displacement matrix (array area minus the ORBA plus 2km

buffer) using the Natural England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in
light blue.

Post-breeding
migration (2km Mortality Rate (%)
Buffer)

Displaced (%)
10
20
30

40
50
60
70
80
90

ORBA Appendix F Offshore Ornithology Procedural Deadline 19 September Page 85 of 91
Displacement Assessment
Document Reference: 15.9 F September 2024



OUTER
DOWSING

OFFSHORE WIND
Table 4-15 Modelled mean guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural

England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 4-16 Modelled upper 95% Cl guillemot non-breeding season displacement matrix (array area minus the ORBA plus 2km buffer) using the

Natural England parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Non-breeding (2km
Buffer)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90

Mortality Rate (%)
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Table 4-17 Modelled mean guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England

parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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Table 4-18 Modelled upper 95% Cl guillemot total displacement matrix (array area minus the ORBA plus 2km buffer) using the Natural England

parameters. The applicant’s approach is highlighted in dark blue and the full range suggested by SNCBs in light blue.

Total (2km Buffer) Mortality Rate (%)

Displaced (%) 30 40 50
10
20
30
40
50
60
70
80
90
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