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Glossary of Terms

The Applicant

Equinor New Energy Limited

Dudgeon Offshore Wind Farm
Extension site

The Dudgeon Offshore Wind Farm Extension lease
area.

The Dudgeon Offshore Wind
Farm Extension Project (DEP)

The Dudgeon Offshore Wind Farm Extension site as
well as all onshore and offshore infrastructure.

Grid option

Mechanism by which DEP and SEP will connect to
the existing electricity network. This may either be
an integrated grid option providing transmission
infrastructure which serves both of the wind farms,
or a separated grid option, which allows DEP and
SEP to transmit electricity entirely separately.

Infield cables

Cables which link the wind turbine generators to the
offshore substation platforms.

Interlink cables

Cables linking two separate project areas. This can
be cables linking:

1. DEP South and DEP North

2. DEP South and SEP

3. DEP North and SEP
1 is relevant if DEP is constructed in isolation or first

with a separated grid option.
2 and 3 are relevant with an integrated grid option.

Landfall

The point on the coastline at which the offshore
export cables are brought onshore and connected to
the onshore export cables.

Offshore substation platform

A fixed structure located within the wind farm area,
containing electrical equipment to aggregate the
power generated by the wind turbines and increase
the voltage before transmitting the power to shore

Offshore export cables

The cables which would bring electricity from the
offshore substation platform(s) to the landfall. 220 —
230kV

PEIR boundary

The area subject to survey and preliminary impact
assessment to inform the PEIR, including all
permanent and temporary works for DEP and SEP.
The PEIR boundary will be refined down to the final
DCO boundary ahead of the application for
development consent.

Sheringham  Shoal Offshore
Wind Farm Extension site

Sheringham Shoal Offshore Wind Farm Extension
lease area.
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The Sheringham Shoal Offshore | The Sheringham Shoal Offshore Wind Farm
Wind Farm Extension Project | Extension site as well as all onshore and offshore
(SEP) infrastructure.

Study area Area where potential impacts from the project could
occur, as defined for each individual EIA topic.
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13
13.1

13.2

OFFSHORE ORNITHOLOGY
Introduction

This chapter of the Preliminary Environmental Information Report (PEIR) considers
the potential impacts of the proposed Dudgeon Extension Offshore Wind Farm
Project (DEP) and Sheringham Shoal Extension Offshore Wind Farm Project (SEP)
on offshore ornithology. The chapter provides an overview of the existing environment
for the proposed offshore development area and its surrounding habitats, followed by
an assessment of the potential impacts and associated mitigation for the construction,
operation, and decommissioning phases of DEP and SEP.

This chapter has been written by Royal HaskoningDHV, with the assessment
undertaken with specific reference to the relevant legislation and guidance, of which
the primary source are the National Policy Statements (NPS). Details of these and
the methodology used for the Environmental Impact Assessment (EIA) and
Cumulative Impact Assessment (CIA) are presented in Section 13.4.

An assessment of the ornithological receptors present at the export cable landfall and
onshore development area is included in Chapter 22 Onshore Ecology and
Ornithology.

The assessment should be read in conjunction with the linked chapters Chapter 10
Benthic and Intertidal Ecology and Chapter 11 Fish and Shellfish Ecology.

Additional information to support the offshore ornithology assessment is presented in
Appendix 13.1 Offshore Ornithology Technical Report and Appendix 13.2
Supplementary Information to Inform the Offshore Ornithology Cumulative
Impact Assessment.

Consultation

This chapter will be updated following the consultation on the PEIR in order to
produce the final assessment that will be submitted with the Development Consent
Order (DCO) application. Full details of the consultation process will also be
presented in the Consultation Report alongside the DCO application.

Table 13-1 lists the consultation responses received to date, and provides a summary
of how they have influenced the approach that has been taken.

Page 14 of 245

Classification: Open Status: Final www.equinor.com



L] o -
equinor s
Doc. No. PB8164-RHD-ZZ-XX-RP-Z-0010
Rev. no.1

Table 13-1 Consultation responses

Consultee  Date/ Comment Project response
Document

Natural Meeting Regarding the Sandwich tern tagging programme being undertaken at Information regarding how the

England 29/04/19 the Dudgeon Offshore Wind Farm (DOW), Natural England queried at-sea distribution of foraging
whether this is focused solely on Scolt Head, which was confirmed. Sandwich terns might change
There are potential implications for the observed foraging patterns following a switch in breeding
should the colony switch to Blakeney Point. Natural England would site, whether it can be quantified,
need to take a view on how representative data will be if birds were to and the implications for potential
switch to Blakeney. effects on this receptor is

presented in Appendix 13.1
Offshore Ornithology

The visual, boat based, tracking data from the SOW Operational :
Technical Report.

Monitoring Programme (OMP) (Harwood et al., 2018) may be useful in
investigating this further. There should be sufficient data available to

guantify this.
Natural Meeting Natural England stated that in the absence of site-specific flight height The collision risk assessment
England 29/04/19 data, Collision Risk Modelling (CRM) would need to use published flight (Section 13.6.2.2.2) relies on
height distributions (“Corrigendum,” 2014; Johnston et al., 2014) and previously published flight height
Option 2 of the Band model. An alternative option to explore would be distributions (“Corrigendum,”
to use flight height data from Sheringham Shoal post-construction. 2014; Johnston et al., 2014) that
have been used in other offshore
wind farm (OWF) assessments.
Natural Meeting It was noted that confidence intervals for the draft 2018 Sandwich tern An investigation found that
England 29/04/19 density estimates are large. With respect to the 10% coverage achieved doubling the camera coverage
by the survey programme. Natural England suggested that a power for the surveys will reduce the

analysis (or similar investigation) might be useful in determining
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Consultee  Date/ Comment Project response
Document
whether there would be benefit in analysing data from the additional variability about mean estimates
pair of cameras. Natural England advised that CRM will need to be by a moderate extent only.
presented on the upper and lower Cls and so anything that can reduce
]Ehekrange W|_II he!p tosredolljcg rl]thlcertalna/fm ttk;]e a:(ssessm(t'-:r:lt, gver’l‘lf!rft CRM has been presented for the
:r eyt species (i.e. Sandwich tern) and for the key months (i.e. April to mean density estimate for each
ugust). month, as well as upper and
lower 95% confidence intervals
(Section 13.6.2.2.2).
Natural Meeting Natural England requested further detail on age class and species The assessment makes the
England 29/04/19 identification rates, noting that it would be useful to review and discuss precautionary assumption that
these aspects further prior to the draft assessments being completed. the birds recorded on site during
the breeding season are
breeding adults.
Natural Meeting The Department for Energy and Climate Change (DECC) (2012) The assessment has
England 29/04/19 Appropriate Assessment predicted a level of Sandwich tern mortality investigated collision risk for

that Natural England were not comfortable with. As a result, Natural
England advised there is a high risk of a conclusion of adverse effect on
integrity with respect to that species due to the development of DEP
and SEP.

To assist with this, Natural England suggested that a case should be
able to be made to use as-built data for operational wind farms so long
as it can be demonstrated that more turbines could not be legally built
out. Natural England would also wish to see CRMs for existing projects

Sandwich tern at other OWFs in
the Greater Wash area, as per
discussions with Natural
England. The CIA for collision
mortality makes use of CRM
outputs based on consented
parameters, but also makes
reference to corrections to
mortality totals based on as-built
OWEF parameters (Section 13.7
and Appendix 13.2
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Consultee  Date/ Comment Project response
Document
rerun to reflect as built designs, as opposed to applying correction Supplementary Information to
factors to the existing CRM estimates. Inform the Offshore
Ornithology Cumulative
It was also noted that CRMs for some of the older projects were not Impact Assessment.).
based on the more recent Band (2012) model but instead used
alternative models.
Natural Meeting Natural England noted that in-combination impacts on other species, This is noted, and is dealt with
England 29/04/19 namely kittiwake collisions is likely to be such that any additional impact by the Appropriate Assessment
due to the development of DEP and SEP may result in a conclusion of for DEP and SEP.
adverse effect.
Natural Meeting Natural England noted that the original Population Viability Analysis An updated PVA has been
England 29/04/19 (PVA) model for Sandwich tern (ViaPop) used to inform the DECC prepared using a tool
(2012) Appropriate Assessment of Sandwich Terns at the North Norfolk commissioned by Natural
Coast Special Protection Area (SPA) will need to be updated for the England (Searle et al., 2019).
DEP and SEP assessment. Detail is available in Appendix
13.1 Offshore Ornithology
Technical Report.
Natural Scoping Account may also need to be taken of the possibility for DEP/SEP to Migratory CRM according to the
England Opinion interact with migratory species — which may not be recorded at all specified methodology has been
(06/11/19) during snapshot surveys, even over two years. The work of the SOSS carried out and is presented in

programme provides a means to identify which bird species are likely to
have a migratory pathway that encompasses the DEP and SEP
footprints (Wright et al., 2012) and so merits inclusion in the
assessment.

Section 13.6.2.2.3.
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Natural Scoping Distant SPAs screened in should not be limited to those determined Apportioning of seabirds outside
England Opinion solely by the breeding season/foraging ranges of their ornithological the breeding season has been
(06/11/19) features, but also account for the potential for DEP and SEP to interact carried out according to the
with birds from much more distant SPAs during the migration and non- information presented in Furness
breeding seasons as a proportion of the birds using the DEP and SEP (2015).
areas may originate from even more distant SPAs. Furness (2015)
provides information for many species of seabird on the suite of
colonies that may have connectivity with the southern North Sea
outside the breeding season.
Natural Scoping Natural England welcomes acknowledgment of the scale of OWF This advice is noted. For the
England Opinion development not just in United Kingdom (UK) waters but in those of species included within the
(06/11/19) other European countries. This does indeed create the potential for cumulative impact assessment,

transboundary impacts — and therefore also the need for all such
developments (regardless of location) to be included within CIA for
populations of many species whose mobility results in their potential
interaction with OWFs in a wide range of national waters. It does not,
however, follow that as the magnitude of the spatial scale of
developments included within transboundary assessments increases
that the size of the seabird reference populations increases too. The
scope for there to be transboundary effects of developments needs to
be considered against each population scale that is relevant — and that
will often need to include individual colony SPAs because individuals
from any one colony may well interact with developments across
various national waters.

estimates for the size of
appropriate background
populations are available
(Furness, 2015). For
transboundary assessments,
entire North Sea population
estimates of the relevant species
are required to place predicted
Impacts into context, which at
the time of writing were not
available. In addition, no
transboundary sites have been
screened into the appropriate
assessment.
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Natural Scoping Natural England does not agree that barrier effects due to the presence It is agreed that there will be a
England Opinion of turbines can be scoped out during the construction and transition between the

(06/11/19) decommissioning phases. Barrier effects may begin as soon as the first construction and the operational

period impacts, and likewise for
operational and
decommissioning impacts. At
such time as the first wind
turbines (and other
infrastructure) are installed onto
foundations, the impact of barrier
effects (and displacement) in
relation to turbines would
increase incrementally to the
same levels as operational
impacts. The operational phase
assessment for barrier effects
(and displacement) is considered
a worst case proxy for the part of
the construction period where
turbines are being installed, and
the part of the decommissioning
period where turbines are
removed This advice has been
incorporated into the
assessment (Section 13.6).
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Natural Scoping Natural England notes that the area of the “offshore scoping area” as This issue was addressed during
England Opinion depicted in Figure 1.1.1 of the Scoping Report does not correspond the Second Expert Topic Group
(06/11/19) with the area covered by the survey design for the digital aerial surveys (ETG) Meeting, and Natural
as depicted in Figure 2 of the Method Statement for ornithological, and England have indicated that they
marine megafauna survey May 2018 — which is the latest information are content with the explanation
Natural England has regarding the area being surveyed. Clarity is provided.
needed on this issue.
Natural Scoping Natural England is not convinced that a 4km buffer around the survey During later consultation with the
England Opinion area is sufficient to ensure that characterisation data are going to be Ornithology ETG it was agreed
(06/11/19) gathered across the full extent of the sea area over which the zone of that a robust assessment could

influence of DEP and in particular SEP may extend — particularly in
regard to the red-throated diver interest feature of the Greater Wash
SPA. For this species there is increasing evidence of the zone of
influence of operational windfarms exceeding 10km and perhaps
reaching 20km. These distances would see the zone of influence
around SEP overlapping with the Greater Wash SPA. Without survey
information from these wider areas the ability to reach sound
conclusions regarding the magnitude and significance of these
developments on the Greater Wash SPA in particular may be
compromised.

Ideally, the survey design would have been informed by quantitative
analyses of existing survey data from the general area of the DEP and
SEP developments to arrive at a design that optimised the trade-off
between increasing accuracy and precision of population abundance
estimates and survey effort. But we acknowledge that there was a

be carried out using existing
data, which has been referred to
as appropriate for offshore
ornithology receptors.

With specific reference to red-
throated diver, data from the
Seabird Mapping and Sensitivity
Tool (SEAMAST) project
(Bradbury et al., 2014) have
been used to assess potential
impacts due to operational
displacement at distances
beyond 4km from DEP and SEP,
out to distances of 12km, along
with data used to designate the
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project requirement to start Ornithological surveys ahead of the Greater Wash SPA (Lawson et
evidence plan process. al., 2016) (Section 13.6.2.1.4).
Natural Scoping As far as Natural England is aware digital aerial imagery cannot be Digital aerial survey data were
England Opinion used to discriminate different sexes of seabirds. Also, as far as Natural not used by the assessment to
(06/11/19) England is aware, the robustness of all approaches to estimating flight either discriminate sex or
heights from aerial survey platforms has yet to be satisfactorily measure flight height of birds
validated. recorded during baseline
surveys.
Natural Scoping Natural England is not convinced that the area covered by digital aerial This position has been noted.
England Opinion survey, even covering as it does a 4km buffer, will provide any real The approach taken for
(06/11/19) insight into the importance of “the site” relative to a wider area. The collecting baseline data was
entire aerial survey area is small and will provide no real insights into similar to that employed at other
the abundance and distribution of any species in the general area of the OWFs. The assessment also
Greater Wash — this being the scale at which year to year variation is makes use of a wide range of
most likely to be manifest. other data sources and is
considered to be robust.
Natural Scoping Rather than Natural England being involved in further liaison with the This position was noted. Any
England Opinion Applicant to agree the specific assessment methodology “following the modification of the offshore
(06/11/19) identification of the preferred offshore development area”, Natural development area as the project
England would welcome inclusion in the identification of the preferred progresses will be discussed
offshore development area with the Applicant. with Natural England.
Natural Scoping Natural England’s position on the issue of generating and using This position was noted.
England Opinion updated collision mortality estimates based on as-built project
(06/11/19) parameters has been most recently set out in our advice given in
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response to the PEIR submitted for Hornsea Project 4. This
was as follows:
Our position on as-built layouts is that for revised collision figures based
on design or build changes to be accepted, it is necessary to:
e Provide documentary proof that the design envelope used to
calculate new collision figures is 1) legally secured with no
further change possible (i.e. written confirmation from the
appropriate Regulator provided); 2) the worst case scenario
design envelope for collisions for each species considered for
projects that are not yet built;
e Agree with Natural England the updated CRM figures — including
bird parameters used in the CRM, which CRM model/option to
be used, etc.;
e Re-run CRMs to generate updated collision figures against any
agreed changes to turbine design layouts. Where this is not
possible for a project because original bird density data cannot
be obtained, we would need to agree whether correction ratios
can be calculated (for example following an approach such as
MacArthur Green (2017)) and see the full calculation details for
these correction factors.
Natural Scoping Natural England notes the reference to the conclusions of The Crown Natural England’s comments on
England Opinion Estate’s Offshore Wind Extensions Plan Habitat Regulations this document have been
(06/11/19) Assessment (HRA). Natural England advises the Applicant that in its obtained from the Crown Estate

advice to The Crown Estate on the revised Report to Inform Appropriate

and are noted.
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Assessment (RIAA) (submitted to the Crown Estate by Natural England
on 15th July 2019) that “Natural England is not able to agree with the
overall conclusions of the RIAA in relation to bird features of SPA.”
Natural Scoping Natural England advises that, as far as it is aware, the errors The collision risk assessment
England Opinion associated with site-specific flight height data that may be gathered as (Section 13.6.2.2.2) relies on
(06/11/19) part of the digital aerial survey programme will be greater than required previously published flight height
for the purpose of CRM. If, in the case of CRM for Sandwich tern, the distributions (“Corrigendum,”
intention is to explore the use of flight height data gathered during the 2014; Johnston et al., 2014) that
Sheringham Shoal post-construction monitoring, these data must be have been used in other OWF
satisfactorily validated in order for any confidence to be placed in assessments.
conclusions based on their use.
Flight height data from other
sources are referred to where it
is considered useful to do so, but
it is not been subject to external
validation.
Natural Scoping In assessing the sensitivity of each species, Natural England advises This advice was noted, and
England Opinion the Applicant of the value of consulting the information contained within these documents are referred to
(06/11/19) its Advice on Operations for the features of each Marine Protected in the relevant parts of the
Area. assessment.
Natural Scoping In addition to the list of alternative sources of information provided Outputs from the MERP report
England Opinion regarding the distribution of seabirds at sea, Natural England advises (Waggitt et al., 2019) have been
(06/11/19) the Applicant to make use of the information arising from the work on used when considering the

mapping the distributions of birds and marine mammals around the
whole of the UK as part of the Marine Ecosystems Research

relative importance of DEP and
SEP for offshore ornithology
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Programme (MERP). Natural England also advises that in the near receptors (Section 13.5).
future a review of breeding seabird foraging ranges is likely to be Woodward et al. (2019) is a key
completed (part of The Crown Estate front-loading projects for Round 4) source of many of the breeding
and of seabird behaviour at sea under different environmental season foraging ranges referred
conditions (ongoing project funded by Marine Scotland). There may be to by the assessment.
other ongoing projects whose findings may be relevant to the
assessments made by the Applicant in due course.
Royal First ETG The timing of the baseline survey flights was requested, in order to Some information on this subject
Society Meeting understand whether diurnal foraging peaks are likely to have been was presented at the third ETG
for the (09/01/20) recorded. meeting in December 2020.
Protection
of Birds
(RSPB)
Natural First ETG With respect to design-based density estimation, neither Natural No action required.
England Meeting England nor RSPB stated a preference for bootstrapping or poisson
and (09/01/20) error regression based upon the null model.
RSPB
Natural First ETG Both Natural England and RSPB stated that it is important to agree on Biologically relevant seasons are
England Meeting the definition of biologically relevant seasons early in the process. discussed and presented for
and (09/01/20) each offshore ornithology
RSPB receptor in Section 13.5.2.2.
Natural First ETG Natural England queried the preference of the project team for using After extensive further
England Meeting design-based density estimates for the assessment, since the data consideration (including a
and (09/01/20) collected outside the extension arrays is valuable. Natural England minuted meeting with HiDef
RSPB stated that a model-based approach was worth exploring given the Aerial Surveys Ltd on 25" March
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large confidence intervals presented in draft Sandwich tern density 2020), it was concluded that a
estimates, and because the Lincs OWF post-consent work (Hi Def model-based approach (e.g.
Aerial Surveying, 2017) suggests successful use of a model-based using MRSea) is unlikely to be
approach. appropriate for this assessment.
Design-based approaches to
density estimation have
The ETG agreed that discussing a model-based approach with HiDef therefgre been employed by the
would be useful. assessment.
The ETG agreed that a list of species to be investigated using modelled
estimates should be produced (should a model-based approach be
pursued), which may be determined by the number of observations.
Natural First ETG For Sandwich tern the key months during the breeding season are April Doubling the survey effort to two
England Meeting and May. The DEP April 2019 data shows large abundance difference per month during the 2019
and (09/01/20) between the two surveys in that month. It was noted that unusual events breeding season has captured a
RSPB such as a flock/feeding aggregation have a large effect on density | wider range of variability in

estimates, and this needs to be considered.

Natural England stated that two surveys per month is beneficial but
given the high variability within and between months, more thought is
needed how variability in numbers is reflected. It is important that
variability reflects reality and is not a result of survey design and
analysis.

densities than may have
otherwise been the case.

The variability in numbers is
reflected in the assessment by
the inclusion of 95% confidence
intervals in collision risk
modelling, which will be wider
given the higher variability.
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RSPB First ETG RSPB asked if project team had looked at the outputs from the more | The 2017 data are used in the
Meeting recent report on the Flamborough kittiwake tracking in 2017. appraisal of seasonal reference
(09/01/20) populations for this species
(Section 13.5.2.2). The 2019
RSPB stated that there is a more recent report that will be available data and report have not been
shortly, including 2019 data. Later studies cover more of the breeding made available at the time of
season — a new tagging method has been used where tags are retained writing.
for longer (up to 1 month) compared to a few days in Cleasby et al.
(2018).
RSPB First ETG Wakefield et al. (2013) shows gannet utilisation distribution from the In the absence of “better” data,
Meeting Flamborough Head and Bempton Cliffs SPA and suggested the the assessment takes a
(09/01/20) extension areas may be on the edge of the distribution. RSPB indicated precautionary view, and
that better data is required. RSPB was uncertain if the Wakefield paper assumes that during the
included all of the tracking data from Langston (2013). breeding season, 100% of birds
present are breeding adults that
originate from the Flamborough
and Filey Coast SPA.
RSPB First ETG Regarding the Sandwich tern tracking for DOW OMP, RSPB asked It was confirmed by email from
Meeting what sort of tags were used since, although flight height information is Bureau Waardenburg, who are
(09/01/20) not an objective of the monitoring, Global Positioning System (GPS) carrying out the DOW OMP

data may include information that can be used to interpret flight heights
(distribution rather than exact spot heights).

Sandwich tern tracking, that no
flight height data were recorded
in previous years with the tags.
For that project it was decided to
use all power in the batteries for
xly positioning at a small
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sampling interval rather than
adding the energetically costly z
positioning.
Natural First ETG The ETG agreed that it will probably be necessary to re-run Sandwich Deterministic CRM has been
England Meeting tern CRMs in the Greater Wash for all OWFs where feasible. used throughout the
and (09/01/20) assessment, as requested by
RSPB RSPB asked whether Natural England has a position on whether the Eg\tﬁgzl ggﬁ,ﬁgi; A?Slicaigt/l?cga(?f/
stochastic or deterministic model should be used. Natural England’s 7t A 2020. This includ
reply was that they have been encouraging developers to use the ugust - 1Is Includes
stochastic model. Natural England noted a reservation due to the re][unnlrplg of Sand\_/wc:: tern
discrepancies between the stochastic and deterministic outputs. RSPB CRM for other OWFs In the
replied that they believed that recent work has resolved these Greater Wash area. lnd'v'd.l.Jal
discrepancies. parameters have been verified at
the request of Natural England
(Section 13.6.2.2.2.2).
It was stated by Natural England that they will formally provide its
position as to whether the stochastic or deterministic model should be
used.
Natural First ETG Both Natural England and RSPB stated that any limitations of Deterministic CRM has been
England Meeting stochastic model outputs related to limitations on the parameters for used throughout the
and (09/01/20) which variability could be assessed would need to be made clear. assessment, as requested by
RSPB Natural England’s DAS advice of

7" August 2020. Individual
parameters have been verified at
the request of Natural England
(Section 13.6.2.2.2.2).
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Natural First ETG Natural England recommended that the CRM assessments be re-run The advice provided by Natural
England Meeting rather than building on the existing assessment. Natural England England to the Crown Estate
and (09/01/20) advised that the project team should try to obtain the advice provided to advice was obtained and noted.
RSPB the Crown Estate on its Plan-level HRA.
The position of Natural England
Natural England also stated that for Sandwich tern, confidence in the on thresholds is noted. However,
acceptable annual mortality level without an adverse effect on site the approach of setting threshold
integrity of 94 birds (beyond which an adverse effect on North Norfolk levels for impacts is not
Coast SPA site integrity would occur, as calculated by DECC (2012) considered to represent a robust
Appropriate Assessment) is not high because there has not been approach (Green et al., 2016),
sufficient evidence from post-construction monitoring. so it is unclear why it is referred
to.
Natural First ETG Natural England reiterated their position in the Scoping Opinion on as- This position was noted.
England Meeting built versus consented turbine parameters for CRM, which states, “any
and (09/01/20) assessment of collision risk using ‘as built’ scenarios should also be
RSPB accompanied with equivalent information for the ‘as consented’ and as

‘as proposed’ scenarios since there is no apparent legal mechanism in
place which secures a reduction in turbine numbers from the
consented, and proposed development.”.

Natural England also stated in its scoping response email that its
“position on as-built layouts is that for revised collision figures based on
design or build changes to be accepted, it is necessary to:

Provide documentary proof that the design envelope used to calculate
new collision figures is
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1) legally secured with no further change possible (i.e. written
confirmation from the appropriate Regulator provided);
2) the worst case scenario design envelope for collisions for each
species considered for projects that are not yet built.
Natural England stated that the provision of legally binding
documentary proof that as built OWFs will not change or expand is key
before as built would be accepted in the CRM assessment. RSPB
agreed with this position.
Natural First ETG Regarding Sandwich tern, it is still Natural England’s official position This position was noted.
England Meeting that 0.980 should be used as stated in UK SNCBs (2014). However,
and (09/01/20) Natural England recognises that this should be reviewed and is in the -
RSPB process of commissioning work to do so. It is hoped that this work will The JNCC avoidance rates work

report in time to be used in the assessment — expected around the end
of this financial year (April 2020). However, this work has yet to be
commissioned.

RSPB advised caution when using predictors from the Folkerts model:

Bear in mind avoidance rate is model specific and not same for Folkerts
and Band models.

The ETG was undecided whether the same avoidance rates will be
used in stochastic and deterministic CRMs.

has not been seen during the
preparation of this assessment.
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The Joint Nature Conservation Committee (JNCC) are commissioning
work on five species which the ETG noted will be useful. It will
recommend different avoidance rates for deterministic and stochastic
models.
Natural First ETG RSPB asked what the frequency of GPS fixes was in the Fijn and Flight speeds recorded using the
England Meeting Gyimesi (2018) Sandwich tern flight speed study. method of Fijn and Gyimesi
and (09/01/20) (2018) are instantaneous.
RSFB RSPB noted that flight speed is used in the Band model twice; in the
flux and probability of collision variables. Both are unvalidated. In their DAS advice (7™ August
2020), Natural England
RSPB advised the ETG would need to decide whether account for repommendgd that CRM ut|I|S|_ng
_ _ _ _ this latest evidence on Sandwich
different behaviours in the model flight speed parameters. tern flight speed was not
pursued, and that previously
Natural England stated that they would welcome further discussion on used values should be retained,
use of flight speeds. advice which the assessment
has followed.
Natural First ETG Natural England confirmed that the 2019 Natural England PVA tool is PVAs have been prepared using
England Meeting the preferred tool to be used for this project, noting that there are some the Natural England PVA tool
and (09/01/20) minor issues with the coding of the current version, although it is still (Searle et al., 2019). Detail is
RSPB functional. A final updated version of the tool is expected in early available in Appendix 13.1

February 2020.

Offshore Ornithology
Technical Report.
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Natural First ETG The ETG broadly agreed that the PVA parameters should be updated This point was agreed.
England Meeting from the 2012 assessment. Natural England asked if the parameters for
and (09/01/20) Sandwich tern in the PVA tool are national or specific to the North
RSPB Norfolk Coast, noting that local / site specific information should be
used where possible. RSPB agreed on this point.
Natural First ETG Natural England stated that the impact of a switch of Sandwich tern This position has been noted,
England Meeting breeding location from Scolt Head to Blakeney Point should be and a discussion of how the
and (09/01/20) assessed because this would bring the Sandwich tern breeding potential for a switching of
RSPB population closer to the SOW and DOW, as well as DEP and SEP. breeding location has been
incorporated into the
Whilst foraging activity from Blakeney Point appears to be more Zssessg"!eniéslp(r)of\fndhed n
restricted to the area close the colony than for Scolt Head according to ppendix 1s. shore
some data (Wilson et al., 2014), Natural England stated that it may be Ornithology Technical Report.
necessary to consider transit routes to and from foraging areas from
different home colonies.
Natural First ETG Natural England asked whether the air gap between rotors and sea It was confirmed that this has
England Meeting level has been considered in the design envelope, as increasing air gap been taken into account.
and (09/01/20) is an obvious mitigation option which would result in a considerable
RSPB reduction in collision risk. Natural England added that it would be useful
to consider the impact of different scenarios.
Natural Second Regarding the selection of design-based density estimation methods for This position was noted.
England ETG the assessment, Royal HaskoningDHYV stated that this decision was
and Meeting based on a review of MRSea and advice from HiDef (who have
RSPB (04/06/20) undertaken a model-based approach at another site which bears

several similarities to DEP and SEP).
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RSPB stated that it would be helpful to get more detail on the advice
provided by HiDef.
Natural England stated that discussions with the wider team would be
required before providing formal feedback, noting that there are
concerns around confidence in density data due to large confidence
intervals.
RSPB agreed and stated that more time was required to process the
information. RSPB stated that in the MRSea package there is the
possibility to review procedures, efficiency of different model
approaches and scenarios including patchy distributions, limited
covariate data and low numbers.
Natural Second Natural England requested more information on how density and Further information is provided in
England ETG abundance will be calculated in reporting regions. Appendix 13.1 Offshore
Meeting Ornithology Technical Report.
(04/06/20)
Natural Second Natural England stated that more information will have to be provided This position was noted.
England ETG before Natural England can comment on the spatial coverage and
Meeting acceptability of the baseline survey data. Methodology will be easier to
(04/06/20) discuss if there are examples of what is being proposed are presented

to support the Method Statement.
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At the time of the meeting it was stated that the report would be ready
in early July; however, following further correspondence with HiDef,
delivery of data is now expected by the end of August, with the report
following later.
Natural England stated that it would be good to know the final sample Raw data have not been
size in terms of records for the full aerial survey now complete. presented by the assessment;
however, they can be made
available to stakeholders if
required.
Natural Second Natural England would prefer reporting regions to be OWF, OWF plus Equinor stated that lease areas
England ETG 2km buffers and OWF plus 4km buffers. provide flexibility in terms of
Meeting turbine location, for example
(04/06/20) there is one scenario where all

Natural England questioned why there are separate reporting regions
for DEP (north and south).

turbines could be located in
DEP-N and therefore DEP-S
would not be used. The reporting
areas were therefore chosen to
assess all these scenarios as
well as the scenario that only
one project will be consented.

Further discussions have taken
place on this topic, and changes
have been made to the reporting
regions presented in the method
statement due to concerns
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surrounding their size, and the
number of observations made
within them. Included within
these changes were those
requested by Natural England.
Natural Second Royal HaskoningDHYV presented findings of the assessment of use of This response was noted. The
England ETG the data from second pair of cameras. Doubling the camera coverage assessment presents findings
Meeting results in a reduction in the variability about the mean estimates by a based on density estimates
(04/06/20) guarter to a third, but sometimes by less. The level of variability calculated without data from the
associated with the mean density estimates for Sandwich tern remains second pair of cameras.
relatively high. This therefore does not solve the problem of having high
levels of variability about the mean abundance estimates.
Natural England suggested exploring if this could be beneficial for
surveys with more bird records.
Natural Second Royal HaskoningDHV summarised the proposed parameters to be used CRM for Sandwich tern has
England ETG for the sCRM for Sandwich tern compared to those used in the 2012 been recalculated according to
and Meeting assessment. It was proposed that Option 2 would be used and sSCRM these parameters.
RSPB (04/06/20) recalculated for existing wind farm sites, although it was noted that it

may not be possible to calculate 95% confidence intervals for other
wind farms due to data availability, asking whether this would be an
issue.

Natural England and RSPB both stated that they are happy with use of
the sCRM input data proposed by Royal HaskoningDHV.

Deterministic CRM has been
used throughout the
assessment, as requested by
Natural England’s DAS advice of
7" August 2020. Individual
parameters have been verified at
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the request of Natural England
Regarding other wind farms, Natural England stated that the (Section 13.6.2.2.2.2).
assessment will have to be undertaken with the data available and that
it would be going too far to expect calculation of these for other sites,
however the assessment will have to be transparent about any
limitations.
RSPB suggested recalculation sCRM for other wind farms should be
deterministic with zero values for variability.
Natural England offered to respond in writing with preferred approach to
SCRM having consulted internally.
Natural Second The Ornithology ETG generally supports use of flight speed data from Classifying behaviour of birds
England ETG Fijn and Gyimesi (2018). RSPB questioned how behaviour will be recorded by the baseline surveys
and Meeting classified, and if HiDef data can be classified accordingly. has not been undertaken.
RSPB (04/06/20) However, as well as the findings

of Fijn and Gyimesi (2018), the
DOW OMP tracking data have
been used to provide site-

specific flight speed estimates.

In their DAS advice (7" August
2020), Natural England
recommended that CRM utilising
this latest evidence on Sandwich
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tern flight speed was not
pursued, and that previously
used values should be retained,
advice which the assessment
has followed.
RSPB Second RSPB stressed that anything that can be done to increase air gap A minimum air gap of 26m for
ETG before DCO submission would be appreciated. Equinor replied that the 14MW turbines and 30m for
Meeting collision risk is being considered, but pointed out that raising the air gap the 26MW turbines used in the
(04/06/20) significantly increases foundation size and project cost. RSPB assessment has been selected.
acknowledged this but restated the value of agreeing air gap pre- Collision risk is calculated in
examination. Section 13.6.2.2.2.
RSPB stated that data gathered by HiDef can be used to pick up birds Behaviour-based collision risk
in transit, and potentially birds foraging. RSPB suggested that it would modelling is not considered
be good to do a behaviour-based collision risk modelling, as risks are possible, on the basis that the
different depending on bird behaviour. baseline data collected does not
permit the allocation of
behaviour to the majority of birds
observed.
Natural Second Natural England stated that for CRM, a consistent and agreed industry Equinor replied that a strategic
England ETG approach to modelling (i.e. “buy in” from other developers), including approach would be considered.
and Meeting the commitments required to no further expansion beyond ‘as built’ to The assessment uses consented
RSPB (04/06/20) allow as built parameters to be used in the assessment, will be parameters for existing OWFs,

required.

alongside data for as-built
layouts.
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Natural England will require that the Project reaches an agreement with
pther developers so that there is an agreed approach to the cumulative The applicant requests that
Impact assessment. Natural England and the RSPB
provide clarification on the

Natural England stated that with respect to presenting consented and request for a strategic approach
as-built collision estimates, this would constitute a change in how further, in writing to avoid any
cumulative impacts are assessed, and that given post construction confusion about what is being
monitoring for DOW is incomplete this would not be sufficient. Natural requested.
England stated that all CRMs need to be repeated with cross industry
agreement on the approach that will be carried forward and applied to
any future extension projects, and agreed with the Crown Estate. RSPB
supported this approach.
Natural England and RSPB could not advise the best way to undertake
such an approach, other than to say a wider discussion is required.

Natural Second Natural England asked to see a table of Sandwich tern productivity Breeding success for Sandwich

England ETG rates for the North Norfolk Coast SPA to understand any variation over tern, which was taken from

and Meeting the years. JNCC (2020a), is presented in

RSPB (04/06/20) Appendix 13.1 Offshore
RSPB agreed to approach site managers at Scolt Head and Blakeney Ornithology Technical Report.
Point, and request productivity data.

Natural DAS Natural England accept the explanation of differences between the This position was noted.

England Letter, Offshore Scoping Area and The Study Area and therefore no further

07/08/20 information is required.

Classification: Open

Status: Final

Page 37 of 245

Www.equinor.com




Doc. No. PB8164-RHD-ZZ-XX-RP-Z-0010

g

equinor %~

Rev. no.1
Consultee  Date/ Comment Project response
Document
Natural DAS During the Second ETG meeting Natural England advised that Operational displacement effects
England Letter, assessing displacement effects for red-throated diver should be at least on red-throated diver have been
07/08/20 out to 10km. However, Natural England has recently advised East assessed out to 4km from DEP
Anglia One North and East Anglia Two that this is now extended to and SEP using baseline data,
12km. This change is based on empirical data from OWFs and and out to 12km from DEP and
therefore we advise SEP and DEP to do similar. However, it is SEP using other data sources
acceptable to use pre-existing survey data to predict the possible (Bradbury et al., 2014; Lawson
impacts. et al., 2016). This is presented in
Section 13.6.2.1.4.

Consideration should be given to the redistribution and changes in
density of birds since the Lawson et al. (2016) data. Digital survey data
collected for the Lincs post consent monitoring (Hi Def Aerial Surveying,
2017) demonstrates this (albeit over a sub-section of the SPA). Natural
England advises that this should be taken into account when assessing
the effect of displacement on red-throated diver in the Greater Wash
SPA and suggests presenting some worse case scenarios based on
current understanding of distribution and likely density.

Natural DAS Natural England notes that the approach to excluding dawn and dusk The survey timings are

England Letter, when conducting digital aerial surveys while necessary presented in Appendix 13.1

07/08/20 methodologically, is likely to lead to some level of bias in sampling Offshore Ornithology

seabird activity, and will differ depending on the species and time of
year. Whilst this bias may be methodologically unavoidable, it would be
appropriate to present survey timings and review the evidence on focal
species daily activity patterns, so that the limitations of the data can be
discussed.

Technical Report.
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Natural DAS It is important that reporting regions encompass OWF and relevant Densities have been presented
England Letter, buffers, as opposed to reporting the array and buffer regions in Appendix 13.1 Offshore
07/08/20 separately. Natural England expects that the abundance (and Ornithology Technical Report.
confidence intervals) should be reported for the OWF and buffer as a
whole.
Natural DAS Natural England advises that there may be a benefit in processing This response was noted. The
England Letter, additional data during surveys where numbers are higher, it may be assessment presents findings
07/08/20 appropriate to have a ‘stratified’ approach to data processing, based on density estimates
identifying focal seasons/months during which additional data is calculated without data from the
analysed. Furthermore, the benefit of increased sample size may be second pair of cameras.
different if using a model-based approach.
Natural DAS Further sources of potentially useful information are Environmental These sources of information
England Letter, Statements (ESs) and post consent monitoring reports from of all have been consulted where they
07/08/20 OWFs in the Wash (e.g. SOW, Dudgeon, Race Bank, Lincs, Lynn and were available, and when it was
Inner Dowsing (LID), Triton Knoll), and reports related to DECC (2012), considered to improve the
including population modelling work. assessment.
Natural DAS Sandwich terns at North Norfolk Coast SPA make use of two distinct Information regarding how the
England Letter, colonies, Blakeney Point and Scolt Head. Every few years their colony at-sea distribution of foraging
07/08/20 preference changes. It is important to consider what effects this might Sandwich terns might change

have on the distribution of sandwich terns at sea, and to make use of
existing data on density and distribution of Sandwich terns to inform
this.

following a switch in breeding
site, whether it can be quantified,
and the implications for potential
effects on this receptor is
presented in Appendix 13.1
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Offshore Ornithology
Technical Report.
Natural DAS For the purposes of EIA then Furness et. al. (2015) (or Cramp and The full breeding season has
England Letter, Simmons) are appropriate noting that Natural England use the FULL been used for all species for
07/08/20 breeding seasons (not the migration free breeding season) and follow which this biologically season is
the recommendations from Furness et al. (2015) around appropriate relevant. These are presented in
non-breeding seasons (e.g. guillemot has a breeding and non-breeding Table 13-14.
season only).
Natural DAS We advise that colony specific evidence is used to inform seasons at an This approach will be taken.
England Letter, HRA level.
07/08/20
Natural DAS Natural England agrees with the use of relevant seabird research, This position was noted.
England Letter, foraging ranges, distribution and age classes, but note that age class
07/08/20 data is limited in its use for many species and some assumptions will
need to be made and agreed upon.
Natural DAS Natural England notes that a proposed approach to apportioning has This position was noted. The
England Letter, not been submitted, and that apportioning is not addressed in the draft assumptions used with regard to
07/08/20 HRA screening. Natural England suggests that the approach is apportioning are considered by
submitted for feedback. the applicant to be
precautionary. These are set out
Natural England would further note that we had substantial issues with In Section 13.5.2.
the apportioning approach submitted as part of Hornsea Project Three,
and would therefore advise against basing any approach on that
submission.
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Natural DAS We do not find the Matrix Impact assessment to be particularly This is explained in Section
England Letter, informative or intuitive. How is the conservation value captured in the 13.4.3.
07/08/20 matrix methodology?
Natural DAS Natural England queries point 105 that notes; ‘In the case of projects This position was noted.
England Letter, which were in construction or operation during baseline surveys for
07/08/20 DEP and SEP, these are considered as part of the baseline for the EIA
in line with Advice Note seventeen (Planning Inspectorate, 2019). °
Natural England does not consider projects to be ‘part of the baseline’
in terms of cumulative or in-combination effects, unless the data under-
pinning the assessment (e.g. distribution, population size, survival rate)
were all collected subsequent to the construction or operation of
projects. Please note that there will be up and coming advice as part of
the East Anglia One North and East Anglia Two examination on
consideration of cumulative impacts to red-throated diver.
Natural DAS Natural England urgently advises that there has been a change in our This position was contradictory
England Letter, advice on the use of the stochastic collision risk model (McGregor et al., to advice provided up to this
07/08/20 2018). Due to technical issues with the sSCRM that are undermining the point of the Evidence Plan
confidence that can be placed in the outputs, Natural England advises Process.
that deterministic, rather than stochastic, collision models are run.
Deterministic CRM has been
Statutory Nature Conservation Bodies (SNCBs) are working on new used throughout the
guidance, but until such a time that we have established clarity on some assessment, and parameters
of the issues and established advice on key input parameters including varied according to this advice
avoidance rates that will ensure consistency in outputs, then we (Section 13.6.2.2.2).
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currently recommend running deterministic models. However, due to
the considerable uncertainty/variability in the input parameter values
used in the CRM, and in the model itself, to allow a robust assessment
of potential collision impacts on populations it is important to take
account of this uncertainty where possible and to indicate the range of
confidence around the collision estimate. Therefore, we advise that for
the key input parameters below, uncertainty around the parameter
estimates should be considered on an individual parameter basis.

e monthly bird density

e flight height

e avoidance rate

e nocturnal activity factor

This can be done using the Band (2012) spreadsheet or by running the
sCRM model developed by McGregor et al. (2018) by having no
variability (i.e. standard deviations) set for any input parameter and
undertaking multiple runs of the model to account for individual variation
in each relevant input parameter. This gives an indication of which
parameters might have the most influence on the prediction of collision
risk, recognising that individually these will not reflect the effect of
uncertainty across all parameters. We can provide more detailed advice
on incorporating parameter uncertainty in due course.

Project response

The Band spreadsheets have
been used, though are not
included in the assessment.
They can be supplied to
stakeholders if required.
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Natural DAS Natural England agrees that presenting a range of avoidance rate for Avoidance rates of 0.980, 0.9883
England Letter, Sandwich tern is appropriate. and 0.993 have been presented
07/08/20 for Sandwich tern CRM, which
With regards to updating Sandwich tern avoidance rate, the contract (1:§n6b2e ;‘ozund In Section
has been awarded to the BTO, a start-up meeting is taking place inthe | ~7 ===
second week of August. The timelines are for a report by the end of the
year.
Natural DAS Natural England accepts that there are now additional sources of data Whilst the applicant would prefer
England Letter, available which includes information on flight speeds (e.g. from seabird to follow an evidence-based
07/08/20 tracking studies) for a number of species and that a review is needed of approach over precedent, older

appropriate flight speeds and variability around these to use for CRM.
However, at this time Natural England continues to advise that
previously published figures (Alerstam et al., 2007; Pennycuick, 1997,
1987) (also used in Cook et al. (2014)) should be used until a full review
of all evidence sources has been undertaken.

With regards to Sandwich tern, we acknowledge that the Fijn and
Gyimesi (2018) paper is an important data source for Sandwich tern
flight speed, but note that the difference in mean flight speed between
the reference speeds used in Cook et al. (2014) of 10m/s, Christensen
et al. (2004) of 10.5m/s and reported in Fijn and Gyimesi (2018) of
10.25m sec are not big. We will be raising the issue of Sandwich tern
flight speed with the BTO as part of the avoidance rate review, and will
hope to incorporate new information on flight speed into the review. We
further welcome the suggestion that equivalent information from the
post-construction monitoring work at Dudgeon OWF may be obtained.

flight speeds have been used in
the CRM as requested (Section
13.6.2.2.2).
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Natural DAS Generic flight height data should be used during CRM, using Band CRM for Sandwich tern has
England Letter, Option 2. However, Natural England request that site specific data from been recalculated according to
07/08/20 both SOW and DOW OWEF are also presented from ESs and any post these parameters. Alternative
consent work available), but do not expect them to be included in CRM. flight height data from relevant
Flight height was measured as part of the SOW post consent sources has also been
monitoring. DOW have it as an objective as part of their PCM, but this presented as requested
will not report in time. (Section 13.6.2.2.2).
Natural DAS It is currently challenging, if not impossible, to account for a This comment was noted. The
England Letter, decommissioning schedule within the PVA tool at present, as this approach to PVA is explained
07/08/20 requires a variable harvest rate over time. We welcome further and discussed in Appendix 13.1
discussion on this topic. Offshore Ornithology
Technical Report.
Natural England suggests that preliminary population modelling is
conducted by SEP and DEP and that the details of which (including the
run logs) are shared with Natural England. Natural England is also
undertaking an informal, in-house project to model Sandwich tern
population impacts in the Wash. Whilst this is currently delayed due to
covid-related staff resource issues, we hope to progress this in
September.
With regards to the use of pre-existing population models for the other
species, this will need to be advised upon on a case by case basis.
Natural Third ETG Natural England queried why the Greater Wash SPA as foraging habitat It was confirmed that this has
England Meeting had not been included in the assessments. been taken into account in the
(09/12/20) Appropriate Assessment.
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(draft
minutes)
Natural Third ETG Natural England noted that the difference in Sandwich tern flight speed This will be investigated with a
England Meeting from the DOW OMP was interesting and asked whether the project view to inclusion in the
(09/12/20) would be interested in exploring this. Natural England would support Environmental Statement, but
(draft that despite previously advising against the use of updated flight speed due to time constraints, is not
minutes) due to the relationship with avoidance rate. Exploring what this means included in the PEIR.
could be of value to the assessment i.e. reduced speed increases the
chance of a single collision but reduces overall flux.
Natural Third ETG Natural England described the ongoing work on Sandwich tern This information was noted. It is
England Meeting avoidance. Work is underway to try and resolve some differences in the presumed that the outputs from
(09/12/20) original Zeebrugge datasets. The study has to complete by end March the study will be available for
(draft 2021, after which it would be useful to also consider the more recent consideration in the
minutes) flight speed data from the DOW OMP. The study has considered the Environmental Statement, but
SOW OMP data but it is still expected than the Zeebrugge data to be were not available for the PEIR.
more applicable.
Avoidance rates of 0.980, 0.9883
Natural England’s view is that it will be appropriate to consider the SOW and 0.993 have been presented
OMP data in some capacity, but will not be appropriate for the overall for Sandwich tern CRM, which
review of the avoidance rate due to differences in methodology. This is can be found in Section
because the SOW OMP dataset does not consider flux, and is more 13.6.2.2.2.
focused on behavioural aspects.
Natural Third ETG Regarding survey timings and Sandwich tern activity, Natural England This will be investigated with a
England Meeting recommended investigation of the peak in activity circa 1400. Agreed view to inclusion in the
(09/12/20) nocturnal 10% assumption sounds sensible but recommends checking Environmental Statement, but
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(draft if the DOW OMP data gives any insight into whether the birds are due to time constraints, is not
minutes) actually foraging at these times. included in the PEIR.
Natural Third ETG Natural England have held a workshop with RenewableUK, the Crown This information was noted.
England Meeting Estate and other SNCBs to try to gain consensus on how to ‘legally
(09/12/20) secure’ headroom (the difference between consented and as-built
(draft turbine parameters). The final report from this workshop will be
minutes) available in April/early May.
Natural Third ETG Natural England requested further information to justify the design This information has since been
England Meeting based density estimation approach being taken. supplied to Natural England.
(09/12/20)
(draft
minutes)
Natural Third ETG Natural England noted that for kittiwake, distribution maps for the whole This request was noted.
England Meeting survey area would be useful given the complex nature of the reporting
(09/12/20) regions.
(draft
minutes)
Natural Third ETG Natural England queried why the DEP-N site is the shape that it is. A number of constraints resulted
England Meeting in the boundaries being selected
(09/12/20) as they are, including shallow
(draft water depths in the western area
minutes) and oil and gas activity.
Natural Third ETG Natural England noted that the conservation objectives for the Greater This has been taken into account
England Meeting Wash SPA include disturbance in its own right. in the Appropriate Assessment.
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(09/12/20)
(draft
minutes)

RSPB Third ETG RSPB asked if Equinor has looked at how red-throated diver All available information has
Meeting distributions in the wider area have changed post OWF construction. been considered in the
(09/12/20) preparation of the assessment.
(draft
minutes)

Natural Third ETG Natural England noted that they are planning updated GW SPA surveys This information was noted.

England Meeting in the future.
(09/12/20)
(draft
minutes)

RSPB Third ETG RSPB asked whether an increased air gap would be realistic to An increase in air gap comes at
Meeting consider at this point. significant additional cost for the
(09/12/20) turbine foundations. This will
(d_raftt Natural England noted other projects including those currently in continue to tbe explored as the
minutes) examination have needed to assess any potential trade off in impacts aﬁsesésmen process moves

as a result of such a change e.g. between reduced collision risk and ahead.
increased visual impact.

RSPB Third ETG RSPB requested that auks be included in the CRM. Any species recorded in flight at
Meeting DEP and SEP has been included
(09/12/20) in CRM. This includes auks.
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(draft Details of the CRM can be found
minutes) in Section 13.6.2.2.2..
RSPB Third ETG RSPB noted the importance of the in-combination assessment for This information was noted.
Meeting Sandwich tern, which may be critical even where individual project
(09/12/20) numbers may be very low.
(draft
minutes)
Natural Third ETG Natural England questioned the accuracy of flight height estimations This information was noted. A
England Meeting from the boat-based Sandwich tern tracking surveys, and suggested review of all available Sandwich
(09/12/20) transparent presentation of what is used in the assessment. tern flight height data is provided
(draft in Appendix 13.1 Offshore
minutes) Ornithology Technical Report.
Natural Third ETG Regarding Sandwich tern flight height at other OWFs in the wider This information was noted.
England Meeting Wash, the pre-construction survey data for Race Bank, Dudgeon and
(09/12/20) Docking Shoal has been used to inform previous assessments, but our
(draft understanding of both species behaviours and data collection
minutes) approaches is constantly evolving. Natural England expect the best
available evidence to be used.
Natural Third ETG Evidence is that terns switched from sandeel to herring later in the year This information was noted.
England Meeting and that the Dudgeon OMP data should provide useful insight into However, the DOW OMP only
(09/12/20) these patterns. It is suggested that Cefas/MMO are asked whether covers a small part of the
(draft there is any fisheries data available to help underpin the tern breeding season, so may not be
minutes) distribution patterns. useful in that regard.
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13.3 Scope
13.3.1 Study Area

8.

The study area for offshore ornithology consists of the aerial survey study area, which
covers DEP, SEP and a 4km buffer around them (including the interlink cable
corridors), and the offshore export cable corridor. This has been defined on the basis
of the types of impacts to be considered by the assessment. For some offshore
ornithology receptors (i.e. red-throated diver Gavia stellata), impacts could occur at
greater distances from DEP and SEP than 4km. For this species, habitats within 8km
of the aerial survey study area (i.e. within 12km of DEP and SEP) are considered.
The study area for offshore ornithology is presented in Appendix 13.1 Offshore
Ornithology Technical Report.

13.3.2 Realistic Worst Case Scenario
13.3.2.1 General Approach

9.

10.

11.

The final design of DEP and SEP will be confirmed through detailed engineering
design studies that will be undertaken post-consent to enable the commencement of
construction. In order to provide a precautionary but robust impact assessment at this
stage of the development process, realistic worst case scenarios have been defined
in terms of the potential effects that may arise. This approach to EIA, referred to as
the Rochdale Envelope, is common practice for developments of this nature, as set
out in Planning Inspectorate (2018). The Rochdale Envelope for a project outlines the
realistic worst case scenario for each individual impact, so that it can be safely
assumed that all other options will have a lower impact. Further details are provided
in Chapter 6 EIA Methodology.

The realistic worst case scenarios for the offshore ornithology assessment are
summarised in Table 13-2. These are based on DEP and SEP parameters described
in Chapter 5 Project Description, which provides further details regarding specific
activities and their durations.

In addition to the design parameters set out in Table 13-2, consideration is also given
to how the Projects will be built, operated and decommissioned as described in
Section 13.3.2.2 to Section 13.3.2.4. This accounts for the fact that whilst DEP and
SEP are the subject of one DCO application, it is possible that either one or both of
the Projects will be developed, and if both are developed, that construction may be
undertaken either concurrently or sequentially.
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Table 13-2 Realistic Worst Case Scenarios

Impact Parameter Notes and Rationale
Construction
Impact 1: Construction scenarios (N.B. durations describe both onshore and The worst case scenario is
Disturbance, offshore construction works): based on the longest
Displacement and e DEP and SEP may be constructed at the same time, or at construction period and the
Barrier Effects different times: maximum numbers of plant on

e If built at the same time both DEP and SEP could be constructed site and operational at a given

in four years; time.

o If built at different times, either Project could be built first;

o If built at different times the first Project would require a four-year
period of construction and the second Project a three-year period
of construction;

e If built at different times, the duration of the gap between the start
of construction of the first Project, and the start of construction of
the second Project may vary from two to four years;

e Assuming a maximum construction period per project of four
years, and taking the above into account, the maximum
construction period over which the construction of both Projects
could take place is seven years.

The maximum number of construction sites operating simultaneously
within DEP and SEP during construction would be three (i.e. six across
both sites in a simultaneous construction scenario).

Installation of the export cable/s would take place over 60 days for DEP
in isolation, 50 days for SEP in isolation, and 110 days for DEP and SEP
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Notes and Rationale

together. The speed of cable laying vessels would be limited to 300m per
hour for ploughing or jetting and 80m per hour if trenching.

Impact 2: Indirect
Effects

The construction scenarios detailed for Impact 1 are also relevant to this

impact.

The worst case scenario is
based on the longest
construction period.

The worst case area
of temporary
disturbance to
benthic habitats
during construction:
1,932,721m? (1.87%
of the DEP wind farm
site).

The worst case area
of temporary
disturbance to
benthic habitats
during construction:
528,595m? (0.57% of
SEP wind farm area).

The realistic! worst
case area of
temporary
disturbance to
benthic habitats
during construction:
2,474,797m?2 (1.26%
of the DEP and SEP
wind farm areas).

For reference, the DEP wind
farm sites cover an area of
103.5km? and the SEP wind
farm site covers an area of
92.6km2. Some of the habitat
loss would actually occur along
the export and interlink cable,
however the exact areas for
these cables are not currently
known. Therefore, total
temporary disturbance to
benthic habitats of the entire
DEP or SEP offshore areas
would be less.

Realistic worst case scenario
The realistic worst case
scenario for temporary seabed
disturbance is DEP and SEP
developed with an integrated

1 The individual worst case scenario for DEP and SEP together, in some cases, does not represent a developable scenario if taken as a total, therefore a ‘realistic’ worst case scenario

is presented.
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Impact Parameter Notes and Rationale

grid option and both DEP North
and DEP South are developed.

Further information is provided
in Chapter 10 Benthic and
Intertidal Ecology.

Worst case increase
in suspended
sediment
concentrations during

construction activities:

1,165,529.16m3

Worst case scenario
increase in SSC
during construction
activities:
520,521.87m3

Realistic worst case
increase in SSC
during construction
activities:
1,744,451.03m3

The worst case scenario for
displacement of sediment during
the construction period assumes
sea bed preparation for the
maximum number of GBS
foundations, drilling for OSPs,
jetting for export cable
installation, and mechanical
cutting for infield and interlink
cable installation.

The realistic worst case
scenario for increased SSC is
DEP and SEP are developed
with an integrated grid option
and both DEP North and DEP
South are developed.

Further information is provided
in Chapter 8 Marine Geology,
Oceanography and Physical
Processes, Chapter 9 Marine
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Water and Sediment Quality,
Chapter 10 Benthic and
Intertidal Ecology and Chapter
11 Fish and Shellfish Ecology.

Operation

Impact 3:
Disturbance,
Displacement and
Barrier Effects

DEP occupies an area of 103.50km? plus 4km buffer. A maximum of 32
wind turbines will be installed, with a minimum spacing of 990m between
turbines (both inter-row and in-row).

SEP occupies an area of 92.60km? plus 4km buffer. A maximum of 24
wind turbines will be installed, with a minimum spacing of 990m between
turbines (both inter-row and in-row).

Approximately 690 vessel round trips per annum (DEP or SEP) or 694
(DEP and SEP) will occur to support OWF operations (although the
majority (624) will be small O&M vessel (CTV)).

The maximum density of
turbines and structures across
each OWF is considered by the
assessment, which maximises
the potential for avoidance and
displacement. It is also assumed
that turbines will cover the
entirety of the area within each
OWF boundary.

Impact 4: Collision
Risk

In the 14MW scenario, a maximum of 32 and 24 wind turbines will be
installed at DEP and SEP respectively. The turbines have a rotor
diameter of 220m, giving a total swept area of 1,216,425m? at DEP, and
912,319m? at SEP. The air gap between the sea surface and lowest
point of the swept area is 26m at Highest Astronomical Tide (HAT).

In the 26MW scenario, a maximum of 17 and 13 wind turbines will be
installed at DEP and SEP respectively. The turbines have a rotor
diameter of 300m, giving a total swept area of 1,201,659m? at DEP, and
918,916m? at SEP. The air gap between the sea surface and lowest
point of the swept area is 30m at HAT.

CRM has been carried out for
two wind turbine scenarios for
DEP and SEP. The scenario
which produces the highest
collision risk has been used in
the assessment.

Classification: Open

Status: Final
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In both cases, an operational life of 35 years is assumed for both OWFs.

Impact 5: Indirect Further information is provided in Chapter 8 Marine Geology, Oceanography and Physical Processes,
Effects Chapter 9 Marine Water and Sediment Quality, Chapter 10 Benthic and Intertidal Ecology and Chapter
11 Fish and Shellfish Ecology.

Decommissioning

Impact 6: Impacts are assumed to be similar to construction and therefore a worst N/A
Disturbance, case would be as for Impact 1.
Displacement and
Barrier Effects

Impact 7: Indirect Impacts are assumed to be similar to construction and therefore a worst N/A
Effects case would be as for Impact 2.
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13.3.2.2 Construction Scenarios
12. In order to determine which construction scenario presents the realistic worst case

13.

14.

for each receptor and impact, the assessment considers both maximum duration
effects and maximum peak effects, in addition to each Project being developed in
isolation, drawing out any differences between DEP and SEP.

The three construction scenarios considered by the offshore ornithology assessment
are to build DEP or build SEP in isolation, build DEP and SEP concurrently (reflecting
the maximum peak effects) and build one project followed by the other (sequential)
(reflecting the maximum duration of effects). For a sequential build there may be a
gap of approximately one year between the end of offshore construction on the first
project and the start of offshore construction on the second.

Any differences between DEP and SEP, or differences that could result from the
manner in which the first and the second Projects are built (concurrent or sequential
and the length of any gap) are identified and discussed where relevant in the impact
assessment section of this chapter (Section 13.6). For each potential impact only the
worst case construction scenario for two Projects is presented, i.e. either concurrent
or sequential. The justification for what constitutes the worst case is provided, where
necessary, in Section 13.6.

13.3.2.3 Operation Scenarios

15.  The assessment considers the following three scenarios; only DEP in operation, only
SEP in operation, and both projects operating at the same time. The operational
phase duration of each project is expected to be 35 years.

13.3.2.4 Decommissioning Scenarios

16. Decommissioning scenarios are described in detail in Chapter 5 Project

Description. Decommissioning arrangements will be agreed through the submission
of a Decommissioning Plan prior to construction, however for the purpose of this
assessment it is assumed that decommissioning of DEP and SEP could be conducted
separately, or at the same time.

13.3.3 Summary of Mitigation Embedded in the Design

17.

This section outlines the embedded mitigation relevant to the offshore ornithology
assessment, which has been incorporated into the design of the Project (Table 13-3).
Embedded mitigation will continue to be considered as the EIA process evolves and
the details presented in the final ES chapter as necessary. Where other mitigation
measures are proposed, these are detailed in the impact assessment (Section 13.6).

Table 13-3: Embedded Mitigation Measures

Parameter Mitigation Measures Embedded into the Design of DEP and SEP

Site Selection Wind farm boundary site selection process: the shallow area to the

northwest of the existing Dudgeon OWF was excluded from the
DEP North boundary for technical reasons due to the shallow water
depth and bathymetry, which were considered unsuitable for
foundation and cable installation. In addition, Natural England
advised (meeting held 29" January 2018) that this shallow area
was believed to be important for feeding birds and that it would
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Parameter

Mitigation Measures Embedded into the Design of DEP and SEP

therefore be of benefit to exclude the area from development.
Following the advice from Natural England and the bathymetry
analysis, this area was removed from the southern boundary of
DEP North.

13.4 Impact Assessment Methodology

13.4.1 Policy, Legislation and Guidance
134.1.1

18. The assessment of potential impacts on offshore ornithology has been made with
specific reference to the relevant National Policy Statements (NPS). These are the
principal decision making documents for Nationally Significant Infrastructure Projects
(NSIPs), produced by the Department of Energy and Climate Change (DECC). Those
relevant to the Project are:

e Overarching NPS for Energy (EN-1) (DECC, 2011a);
e NPS for Renewable Energy Infrastructure (EN-3) (DECC, 2011b); and
e NPS for Electricity Networks Infrastructure (EN-5) (DECC, 2011c).

19. The specific assessment requirements for offshore ornithology, as detailed in the
NPS, are summarised in Table 13-4 together with an indication of the section of the
PEIR chapter where each is addressed.

National Policy Statements

Table 13-4 NPS Assessment Requirements

NPS Requirement NPS Section Reference
Reference
En-1 NPS for Energy (EN-1)
Clearly set out any effects on internationally, EN-1 - Section 13.6
nationally and locally designated sites of 5.3.3
ecological conservation importance, on
protected species and on habitats and other
species identified as being of principal
importance for the conservation of
biodiversity
Show how the proposed project has taken EN-1 — Section 13.6
advantage of opportunities to conserve and 5.34
enhance biodiversity conservation interests.
Include appropriate mitigation measures as EN-1 — Section 13.6
an integral part of the proposed development | 5.3.18
Assessment of offshore ecology and EN-3 — Section 13.6
biodiversity should be undertaken by the 2.6.64
applicant for all stages of the lifespan of the
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NPS Requirement NPS Section Reference

Reference

proposed OWF and in accordance with the
appropriate policy for OWF EIAs

Any relevant data that has been collected as EN-3 - Evidence from

part of post-construction ecological 2.6.66 operational OWFs is
monitoring from existing, operational OWF referred to throughout
should be referred to where appropriate the assessment

The assessment should include the potential EN-3 - This is discussed

of the scheme to have both positive and 2.6.67 throughout the
negative effects on marine ecology and assessment
biodiversity

The scope, effort and methods required for EN-3 — Natural England were
ornithological surveys should have been 2.6.102 appraised of the survey
discussed with the relevant statutory advisor programme prior to the

commencement of the
Evidence Plan Process

Relevant data from operational OWFs should | EN-3 — Evidence from

be referred to in the applicant’s assessment 2.6.103 operational OWFs is
referred to throughout
the assessment

It may be appropriate for assessment to EN-3 - Section 13.6.2.2
consider collision risk modelling for certain 2.6.104
species of birds

13.4.1.2 Other

20. The most relevant EIA guidance for offshore ornithology receptors is CIEEM (2018).
The EIA methodology described in Section 13.43 and applied
in this chapter is based on this guidance.

21. A wide range of additional guidance has been referred to throughout the assessment
as required.

22. Further detail of policy, legislation and guidance referred to more widely by the overall
assessment is provided in Chapter 3 Policy and Legislative Context.

13.4.2 Data and Information Sources

23. In order to provide site specific and up to date information to inform the impact
assessment, a baseline program of digital aerial bird surveys commenced in May
2018 and concluded in April 2020. These surveys occurred once per month, except
between April and August 2019, when two surveys per month were conducted. A
polygon encompassing both DEP and SEP areas and a 4km buffer was surveyed.
Further information on the survey programme is provided in Appendix 13.1 Offshore
Ornithology Technical Report.

Page 57 of 245

Classification: Open Status: Final www.equinor.com



Ny

-

equinor *:

Doc. No. PB8164-RHD-ZZ-XX-RP-Z-0010
Rev. no.1

24.

Other sources that have been used to inform the assessment are referred to in this
chapter, and are listed in the references section at the end of the chapter.

13.4.3 Impact Assessment Methodology

25.

26.

27.

28.

Chapter 6 EIA Methodology summarises the general impact assessment
methodology applied to DEP and SEP. The following sections provide further details
on the methodology used to assess the potential impacts on offshore ornithology
receptors.

The impact assessment has been undertaken in line with the most recent guidance
(CIEEM, 2018), and expert opinion. Key guidance documents on specific areas of the
assessment such as estimating displacement (UK SNCBs, 2017), collision risk
(Band, 2012; McGregor et al., 2018; Wright et al., 2012), and potential population
level effects (Searle et al., 2019) have been utilised and referred to where
appropriate.

The assessment approach uses the ‘source-pathway-receptor’ model. The model
identifies likely environmental impacts on ornithology receptors resulting from the
proposed construction, operation and decommissioning of the offshore infrastructure
associated with DEP and SEP. This process provides an easy to follow assessment
route between impact sources and potentially sensitive receptors, ensuring a
transparent impact assessment. The parameters of this model are defined as follows:

e Source — the origin of a potential impact (noting that one source may have several
pathways and receptors) e.g. an activity such as cable installation and a resultant
effect such as re-suspension of sediments.

e Pathway — the means by which the effect of the activity could impact a receptor
e.g. for the example above, re-suspended sediment could settle and smother the
seabed.

e Receptor — the element of the receiving environment that is impacted e.g. for the
above example, bird prey species living on or in the seabed are unavailable to
foraging birds.

For each effect, the assessment identifies receptors sensitive to that effect and

implements a systematic approach to understanding the impact pathways and the
level of impacts on given receptors.

13.4.3.1 Receptor Sensitivity

29.

The sensitivity of a receptor is an expression of the likelihood of change to it when a
pressure (i.e. a predicted impact) is applied. It is defined by the tolerance (or lack
thereof) to a particular impact, along with the capacity for recovery of the receptor.
Definitions of tolerance are presented in Table 13-5, whilst capacity for recovery
definitions are presented in Table 13-6. A matrix showing how the definitions for
tolerance and recovery can be combined to estimate receptor sensitivity is provided
in Table 13-7. The majority of seabirds have a low capacity for recovery, given that
they are long lived species with extensive maturation periods, low natural adult
mortality levels and low fecundity. Approximate definitions for overall sensitivity are
provided in Table 13-8 using the example of disturbance due to construction activity.
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30. Species assessed for potential impacts are those which were recorded during
surveys and which are considered to be at potential risk either due to their
abundance, conservation importance and/or potential sensitivity to OWF impacts.
However, where appropriate, the assessment considers species which may have
been recorded during baseline surveys, but are considered likely to use DEP, SEP,
and the habitats surrounding them (e.g. migratory birds).

Table 13-5: Definition of tolerance for an offshore ornithology receptor

Tolerance Definition

High No or minor negative change (which may not be detectable against
existing variation) in key functional and physiological attributes through
direct effects, because the receptor can avoid/adapt to/accommodate it.

Medium Moderate decline in key functional and physiological attributes through
direct mortality, reduced reproductive success, or other effects
impacting receptor fitness. The receptor is less able to avoid/adapt
to/accommodate the pressure.

Low Substantial decline in key functional and physiological attributes
through direct mortality, reduced reproductive success, or other effects
impacting receptor fitness. The receptor is not able to avoid/adapt
to/accommodate the pressure.

Table 13-6: Definition of recovery levels for an offshore ornithology receptor

Capacity Definition

High Short lived receptor (up to five years), first breeding within
approximately one year, high natural annual adult mortality (>25%),
high annual reproductive output (> five chicks per pair).

Medium Moderately short lived receptor (approximately five to ten years), first
breeding within two to three years, moderate natural annual adult
mortality (15-25%), moderate annual reproductive output (two to five
chicks per pair).

Low Long lived receptor (more than ten years), first breeding in excess of
three years, low natural annual adult mortality (<15%), low annual
reproductive output (< two chicks per pair).

Table 13-7: Tolerance and capacity recovery matrix for determination of sensitivity of
ornithological receptors

Low Tolerance Medium Tolerance = High Tolerance

Low Recovery High Medium Low

VEGINTNEEEA Medium Medium Low

High Recovery Low Low Low
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Table 13-8: Example definitions of the different sensitivity levels for an offshore ornithology
receptor

Sensitivity  Definition

High

Receptor has very limited tolerance of a potential impact, e.g. strongly
displaced by sources of disturbance such as noise, light, vessel
movements and the presence of people.

Medium displaced by sources of disturbance such as noise, light, vessel

Receptor has limited tolerance of a potential impact, e.g. moderately

movements and the presence of people.

Low

Receptor has some tolerance of a potential impact, e.g. partially
displaced by sources of disturbance such as noise, light, vessel
movements and the presence of people.

Negligible sources of disturbance such as noise, light, vessel movements and the

Receptor is generally tolerant of a potential impact e.g. not displaced by

presence of people.

31.

32.

The sensitivity of each ornithological receptor to each impact pathway will be

estimated by information identified by a literature review. The overall confidence in

the information used to define the sensitivity of each seabird receptor will also be
qualitatively assessed. This is a method adapted from Pérez-Dominguez et al.

(2016), and consists of considering three aspects of an evidence base with regard to

sensitivities to particular impacts:

e Quality of information: highest quality information from peer reviewed papers
(either observation or experimental), or grey literature from reputable sources,
with heavier reliance on grey literature and/or expert judgement being considered
to represent a lower quality evidence base.

e Applicability of evidence: evidence based on the same impacts, arising from
similar activities, on the same species, in the same geographical area, is
considered evidence with the highest associated confidence, followed by similar
pressures/activities/species in other areas, followed by proxy information.

e Concordance: situations where available evidence is in broad agreement in terms
of sensitivity and magnitude of impact results in a higher confidence compared to
a situation where evidence is only in partial agreement, or not in agreement at all.
Whilst efforts will be made to estimate the sensitivity of all ornithology receptors, if no
evidence exists, a receptor may be characterised as “not assessed”. Where

insufficient evidence exists to complete the sensitivity assessment, but there are
concerns over potential impacts, a receptor may be classed as “sensitive”.
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13.4.3.2 Conservation Value

33.

34.

35.

Table

ornithology receptor

The conservation value of species is used to provide additional context to the impact
assessment, and may be used to refine predictions as appropriate. It is not a key
input into the impact assessment process, as there is a tendency for overreliance on
conservation value to underestimate potential impacts on receptors with a lower
conservation value (Box et al., 2017). For example, high conservation value and high
sensitivity are not necessarily linked for a particular impact. A receptor could be of
high conservation value (e.g. a qualifying feature of a SPA) but have a low or
negligible physical/ecological sensitivity to an effect.

The conservation value of ornithological receptors is based on the population from
which individuals are predicted to be drawn, reflected in the current understanding of
the movements of bird species. Conservation value for a species can vary through
the year depending on the relative sizes of the number of individuals predicted to be
at risk of impact and the population from which they are predicted to be drawn.
Ranking therefore corresponds to the degree of connectivity which is predicted
between DEP, SEP, and protected populations. Using this approach, the
conservation importance of a species seen at different times of year may fall into any
of the defined categories. Population status is also taken account of in the
assessment. For example, effects on a declining species may be of more concern
than those on an increasing species.

Example definitions of the value levels for ornithology receptors are given in Table
13-9. These are related to connectivity with populations that are protected as
qualifying species of SPAs, proposed SPAs (pSPAs) or Ramsar sites, which are
internationally designated sites carrying strong protection for populations of qualifying
bird species.

13-9: Example definitions of the different conservation values for an offshore

Conservation Definition

Value
High

A receptor population for which individuals at risk can be clearly
connected to a particular conservation site of international or
national importance.

Medium A receptor population for which individuals at risk may be drawn

from particular conservation site of international or national
importance, although other populations may also contribute to
individuals at risk.

Low

A receptor population for which individuals at risk have no known
connectivity to conservation sites of international or national
importance.
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13.4.3.3 Impact Magnitude

36.

The definitions of the impact magnitude levels for offshore ornithology receptors are
setoutin Table 13-10. Generally, based on findings from population viability analyses
for bird species, it would be considered that increases in mortality rates of less than
1% would be undetectable in terms of changes in population size. This has been used
as a guide to define impact magnitudes throughout the assessment.

Table 13-10: Definitions of levels of impact magnitude for an offshore ornithology receptor

Magnitude Definition

A change that is predicted to irreversibly alter the receptor population
High in the short to long term, and to alter the long-term viability of the
receptor population and/or the integrity of a protected site.
A change that occurs in the short and long term, but which is not
Medium predicted to alter the long-term viability of the receptor population
and/or the integrity of a protected site.
A change that is sufficiently small scale or of short duration to cause
Low no long term harm to the receptor population and/or the integrity of a
protected site.
A very slight change that is sufficiently small scale or of such short
Negligible duration that it may be undetectable in the context of natural
variation.
No change No positive or negative change is predicted.
13.4.34 Impact Significance
37. Inbasic terms, the potential significance of an impact is a function of the sensitivity of

38.

the receptor and the magnitude of the effect (see Chapter 6 EIA Methodology for
further details). The determination of significance is guided by the use of an impact
significance matrix, as shown in Table 13-11. Definitions of each level of significance
are provided in Table 13-12. The matrix, along with the definitions of sensitivity and
magnitude are a framework to aid understanding of how a judgement has been
reached from the narrative of each impact assessment. Primarily, the assessment of
likelihood and ecological significance of a predicted impact will be drawn from
evidence where such evidence exists. Expert judgement will also be applied as
required.

Potential impacts identified within the assessment as major or moderate are regarded
as ecologically significant in terms of the EIA regulations. Appropriate mitigation has
been identified, where possible, in consultation with the regulatory authorities and
relevant stakeholders. The aim of mitigation measures is to avoid or reduce the
overall impact in order to determine a residual impact upon a given receptor.

Page 62 of 245

Classification: Open Status: Final www.equinor.com



equinor %~

Doc. No. PB8164-RHD-ZZ-XX-RP-Z-0010
Rev. no.1

Sensitivity

Table 13-11: Impact significance matrix

Medium Moderate

Negligibl

Negative Magnitude Beneficial Magnitude

Moderate Minor Minor Moderate

Minor Minor Minor Minor Moderate

Moderate Minor Minor Negligible | Negligible Minor Minor

Moderate

Minor Negligible | Negligible | Negligible | Negligible | Negligible | Negligible Minor

Table 13-12: Definition of impact significance

Significance Definition

Major Very large or large change in receptor condition, both negative or

beneficial, which are likely to be important considerations for the
national population or the population of an internationally designated
site, because they contribute to achieving national, or site-specific
objectives, or could result in exceedance of statutory objectives and /
or breaches of legislation.

Moderate Intermediate change in receptor condition, which are likely to be

important considerations at a regional or district level, or in relation to
the population of a nationally designated site.

Minor Small change in receptor condition, which may be raised as a local
issue but are unlikely to be important in the decision making process.

Negligible No discernible change in receptor condition.

No change No impact, therefore no change in receptor condition.

13.4.4 Cumulative Impact Assessment Methodology

39.

40.

The cumulative impact assessment (CIA) considers other plans, projects and
activities that may impact cumulatively with DEP and SEP. As part of this process,
the assessment considers which of the impacts (or residual impacts where mitigation
is applied) assessed for DEP and/or SEP on their own have the potential to contribute
to a cumulative impact, the data and information available to inform the cumulative
assessment and the resulting confidence in any assessment that is undertaken.
Chapter 6 EIA Methodology provides further details of the general framework and
approach to the CIA.

For offshore ornithology, these activities include OWFs, marine aggregate extraction
areas, oil and gas exploration and extraction, subsea cables and pipelines and
commercial shipping.
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13.4.5Transboundary Impact Assessment Methodology

41.

42.

The transboundary assessment considers the potential for transboundary effects to
occur on offshore ornithology receptors as a result of DEP and SEP; either those that
might arise within the Exclusive Economic Zone (EEZ) of European Economic Area
(EEA) states or arising on the interests of EEA states. Chapter 6 EIA Methodology
provides further details of the general framework and approach to the assessment of
transboundary effects.

The potential for transboundary impacts is identified by consideration of potential
linkages to non-UK protected sites and sites with large concentrations of
breeding, migratory or wintering birds (including the use of available information
on tagged birds).

13.4.6 Assumptions and Limitations

43.

44,

13.5
45.

The assessment process contains a wide range of sources of uncertainty. These
include the process of estimating seabird density and abundance estimates from
baseline survey data, estimated values for seabird flight characteristics to be used in
displacement modelling (e.g. displacement and mortality rates), CRM (e.g. flight
height distributions, avoidance rates, bird size, flight speeds, bird behaviour, and the
parameters of the turbines), and demographic rates used in PVA (e.g. environmental
and demographic variations in survival and productivity). This is not an exhaustive
list.

The assumptions and limitations of the assessment are discussed throughout the
chapter where they apply.

Existing Environment

The characterisation of the existing or baseline environment has been undertaken
based on site-specific baseline surveys (Section 13.4.2 and Appendix 13.1
Offshore Ornithology Technical Report), along with a desk study which considers
all known and available relevant literature.

13.5.1 Relative Importance of the Aerial Survey Study Area

46.

The relative importance of the region within which DEP and SEP are situated to the
species recorded has been investigated to provide context of the importance of DEP
and SEP to offshore ornithology receptors within the wider area in which they are
situated. This also enables comment on whether the data collected by the baseline
survey programme concord with key trends identified.
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47. A modelled at-sea dataset which provides details of density and distribution of several

48.

49.

50.

51.

offshore ornithology receptors across the northeast Atlantic Ocean (Waggitt et al.,
2019), indicates that for many offshore ornithology receptors recorded during the
baseline surveys, the area within which DEP and SEP are situated is relatively
unimportant in the context of the large area considered by Waggitt et al. (2019). None
of the 12 seabird species included in Waggitt et al. (2019) are expected to occur in
large numbers in the area occupied by DEP and SEP during the breeding season.
This is reflected by the fact that there are a limited number of large seabird breeding
colonies within foraging range of DEP and SEP. There are several locations where
two large gull species included in Waggitt et al. (2019) (lesser black-backed gull and
herring gull) breed in relatively modest numbers along the Norfolk coast. These
breeding locations lie within the mean maximum foraging range of DEP and SEP for
these species (Woodward et al., 2019).

Sandwich tern, a species not included in Waggitt et al. (2019), breed at the North
Norfolk Coast SPA. DEP and SEP are within the mean maximum foraging range of
Sandwich tern breeding within the SPA, and are also within the maximum recorded
foraging range of Sandwich tern from this particular site (Woodward et al., 2019).
Data from Sandwich tern tracking work carried out as part of the DOW OMP clearly
demonstrates functional linkage between DEP and SEP, and Sandwich terns
breeding at this SPA (Green et al., 2019). This species is therefore a key focus of the
assessment.

The Flamborough and Filey Coast SPA is another seabird colony which is within
published foraging ranges of DEP and SEP for some qualifying features (notably
kittiwake and gannet) (Woodward et al., 2019). However, a number of studies of
tracked birds from the SPA indicate that DEP and SEP do not fall within the core
foraging ranges (i.e. the area of habitat in which 50% of a colonies activity is expected
to occur) for birds breeding at this SPA (Cleasby et al., 2018; Langston et al., 2013;
Wakefield et al.,, 2017, 2013; Wischnewski et al., 2017). These findings were
supported by a review (Sansom et al., 2018) of a range of data sources (Bradbury et
al., 2017, 2014; Kober et al., 2010; Wakefield et al., 2017), which indicated that “high
use” areas of marine habitats for gannet and kittiwake, as well as other qualifying
features of the SPA, do not overlap with DEP and SEP. Breeding birds from this SPA
are expected to be present at DEP and SEP during passage periods (Furness, 2015;
Waggitt et al., 2019), and are considered by the assessment.

For some species (fulmar, great skua, Manx shearwater and puffin), Waggitt et al.
(2019) indicated that higher densities of these species do not occur anywhere near
DEP and SEP year round. For three species of gull (lesser black-backed gull, herring
gull and kittiwake), and guillemot and razorbill, data presented in Waggitt et al. (2019)
suggest that DEP and SEP may be more important during the non-breeding season
than the breeding season, particularly with respect to the latter two species.

It is expected that a wide range of migratory birds (including seabirds and non-
breeding waterbirds) may pass through DEP and SEP during the autumn and spring
migration seasons. Such birds move across seas in large numbers but over a short
time period, often at night and sometimes in bad weather, so are not adequately
recorded in baseline surveys (Wright et al., 2012). These are considered by the
assessment.

Page 65 of 245

Classification: Open Status: Final www.equinor.com



Doc. No. PB8164-RHD-ZZ-XX-RP-Z-0010

Rev. no.1

Ny

-

equinor *:

52.  Overall, whilst there are a number of offshore ornithology receptors that require
further consideration in this assessment, existing information indicates that generally,
the area in which DEP and SEP are situated does not seem to be of particularly high
importance to seabirds at any time of year relative to some other areas in the wider
North Sea, UK waters, and the northeast Atlantic.

13.5.2 Offshore Ornithology Receptors Recorded During Baseline Surveys

135.2.1 Overview

53. Species recorded by the site-specific baseline surveys (digital video aerial bird
surveys of the aerial survey study area, as described in Appendix 13.1 Offshore
Ornithology Technical Report) are listed in Table 13-13 along with details of their
conservation status (Birds of Conservation Concern (BoCC) status (Eaton et al.,
2015), and whether listed on Annex | of the Birds Directive).

Table 13-13: Species recorded in the DEP and SEP aerial survey study area, along with
information on their conservation status

Common Name

Scientific Name

Conservation Status

Arctic skua Stercorarius parasiticus BoCC Red

Arctic tern Sterna paradisaea Annex |, BoCC Amber
Black-headed gull Chroicocephalus ridibundus BoCC Amber
Common gull Larus canus BoCC Amber
Common scoter Melanitta nigra BoCC Red

Common tern Sterna hirundo Annex |, BoCC Amber
Cormorant Phalacrocorax carbo BoCC Green

Fulmar Fulmarus glacialis BoCC Amber

Gannet Morus bassanus BoCC Amber

Golden plover Pluvialis apricaria BoCC Green

Great black-backed gull Larus marinus BoCC Amber

Great crested grebe Podiceps cristatus BoCC Green

Great skua Stercorarius skua BoCC Amber
Guillemot Uria aalge BoCC Amber

Herring gull Larus argentatus BoCC Red

Kestrel Falco tinnunculus BoCC Amber
Kittiwake Rissa tridactyla BoCC Red

Knot Calidris canutus BoCC Amber
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Common Name Scientific Name Conservation Status
Lapwing Vanellus vanellus BoCC Red
Lesser black-backed gull Larus fuscus BoCC Amber
Little gull Hydrocoloeus minutus BoCC Green
Long-tailed duck Clangula hyemalis BoCC Red
Manx shearwater Puffinus puffinus BoCC Amber
Oystercatcher Haematopus ostralegus BoCC Amber
Pomarine skua Stercorarius pomarinus BoCC Green
Puffin Fratercula arctica BoCC Red
Razorbill Alca torda BoCC Amber
Red-throated diver Gavia stellata Annex |
Sandwich tern Thalasseus sandvicensis Annex |, BoCC Amber
Shag Phalacrocorax aristotelis BoCC Red
Tufted duck Aythya fuligula BoCC Green
Woodpigeon Columba palumbus BoCC Green

54.  For the offshore cable corridor located beyond the aerial survey study area, no site-
specific baseline ornithology surveys were carried out. The assessment for this
component of DEP and SEP has been carried out with reference to several existing
sources of information (Bradbury et al., 2014; Cleasby et al., 2018; Lawson et al.,
2016; Wilson et al., 2014).

55. Detail on the seabird species recorded during the baseline surveys (Table 13-13) is
presented in Appendix 13.1 Offshore Ornithology Technical Report. This includes
the seasons in which they were present, the abundance at which they were recorded
across the aerial survey study area, and the apportioning of seabirds to particular
populations, with justification. The latter is essential for the impact assessment
presented in Section 13.6, which places predicted seasonal mortality into context by
comparing it to relevant background populations, and the predicted increase in
background mortality which could result.
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13.5.2.2 Biologically Relevant Seasons
56. Impacts have been assessed in relation to relevant biological seasons, as defined by

Furness (2015). These are presented for relevant offshore ornithology receptors in
Table 13-14. These seasonal definitions 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 breeding sites in the north of the species’ range may
still be on spring migration when individuals farther south have already commenced
breeding). Where the full breeding season overlaps other seasons, impacts are
apportioned to the breeding season unless otherwise stated. The use of particular
seasons and reference populations varies by species and is discussed below.

13.5.2.3 Calculation of Species Densities and Abundance

57.

The methods used to calculate species density and abundance are presented in
Appendix 13.1 Offshore Ornithology Technical Report. Abundances within
species-specific seasons (Table 13-14) recorded within the aerial survey study area
are provided in Table 13-15.

13.5.24 Demographic Data

58.

Demographic data for species scoped in for assessment for one or more potential
impacts are provided in Table 13-16. These data (from Horswill and Robinson
(2015)); with the exception of great black-backed gull which is taken from Royal
HaskoningDHV (2016)), have been used to calculate average annual mortality rates
across age classes. These are used to assess potential mortality from interactions
with DEP and SEP in terms of changes to population mortality rates.
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Table 13-14: Biologically relevant seasons for offshore ornithology receptors at DEP and SEP. Prefixes indicate early in month (“e.”), mid-

month (“m.”) and late in month (1.”).

Species

Breeding

Migration-free

Breeding

Autumn

Migration (UK

WECIES))

Winter

Spring
Migration
(UK Waters)

Non-
breeding

Source

Arctic skua May - Jul Jun - Jul Aug - Oct Nov - Mar Apr - May Aug - Apr Furness (2015)
Arctic tern May - Jun Jul - e.Sept Oct - Mar Apr - May m.Aug - Apr | Furness (2015)
e.Aug
Black-headed gull | - Apr - Jul - - - Aug - Mar Cramp and
Simmons (1983)
Common gull May - Jul - - - - Aug - Apr Cramp and
Simmons (1983)
Common scoter m.Apr - - - - - Sept - e.Apr | Cramp and
Aug Simmons (1983)
Common tern May - Aug Jun - m.Jul [.Jul - e.Sept Oct - Mar Apr - May Sept - Apr Furness (2015)
Cormorant Apr - Aug May - Jul Aug - Oct Nov - Jan Feb - Apr Sept - Mar Furness (2015)
Fulmar Jan - Aug Apr - Aug Sept - Oct Nov Dec - Mar Sept - Dec Furness (2015)
Gannet Mar - Sept | Apr - Aug Sept - Nov None Dec - Mar Oct - Feb Furness (2015)
Great black- [.Mar - Aug | May - Jul Aug - Nov Dec Jan - Apr Sept - Mar Furness (2015)
backed gull
Great skua May - Aug May - Jul Aug - Oct Nov - Feb Mar - Apr Sept - Apr Furness (2015)

Classification: Open

Status: Final
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Species

Breeding

Migration-free

Breeding

Autumn
Migration (UK
Waters)

Winter

Spring
Migration

(UK Waters)

Non-
breeding

Source

Guillemot Mar - Jul Mar - Jun Jul - Oct Nov Dec - Feb Aug - Feb Furness (2015)

Herring gull Mar - Aug May - Jul Aug - Nov Dec Jan - Apr Sept - Feb Furness (2015)

Kittiwake Mar - Aug May - Jul Aug - Dec None Jan - Apr Sept - Feb Furness (2015)

Lesser black- Apr - Aug May - Jul Aug - Oct Nov - Feb Mar - Apr Sept - Mar Furness (2015)

backed gull

Little gull Apr - Jul May - Jul - - - Aug - Apr Cramp and
Simmons (1983)

Manx shearwater | apr - Aug Jun - Jul Aug — e.Oct m.Oct — |.Mar - May | Sept - Mar Furness (2015)

m.Mar

Pomarine skua - - Sept - Oct - Apr - May - Cramp and
Simmons (1983)

Puffin Apr - e.Aug | May - Jun [.Jul - Aug Sept - Feb Mar - Apr m.Aug - Furness (2015)

Mar

Razorbill Apr - Jul Apr - Jun Aug - Oct Nov - Dec Jan - Mar Aug - Mar Furness (2015)

Red-throated Mar - Aug May - Aug Sept - Nov Dec - Jan Feb - Apr - Furness (2015)

diver

Sandwich tern Apr - Aug Jun Jul - Sept - Mar - May Sept - Mar Furness (2015)

Classification: Open

Status: Final
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Autumn Winter Source
Migration (UK

Waters)

Species

Breeding Migration-free

Breeding

Spring Non-
Migration breeding
(UK Waters)

Shag Feb - Aug Mar - Jul Aug - Oct Nov Dec - Feb Sept - Jan Furness (2015)

Table 13-15: Mean peak abundance estimates (with range of recorded peak values) recorded for species recorded in the aerial survey study
area during the baseline surveys, by biologically relevant season. Part seasons covered by the aerial survey programme have been included
as full seasons by the mean peak calculations. Dashed cell indicate where a season does not apply to a given species for the purposes of

the assessment.

Species Autumn Migration Winter Spring Migration  Non-breeding Breeding
Arctic skua 6 (0-11) 0 0 - 0

Arctic tern 0 0 17 (0 - 50) - 7 (0 - 20)
Black-headed gull - - - 83 (0 - 129) 37 (0-111)
Common gull - - - 81 (40 - 162) 13 (0 - 40)
Common scoter - - - 37 (0-91) 0

Common tern 17 (0 - 40) 0 60 (0 - 181) - 48 (0 - 145)
Cormorant 0 0 0 - 27 (0-61)
Fulmar 53 (21 - 85) 0 14 (0 - 21) - 44 (21 - 81)
Gannet 1,655 (1,115-2,194) |0 81 (51 - 111) - 590 (222 - 838)
Great black-backed gull | 491 (399 - 582) 123 (0 - 288) 44 (0 - 90) - 24 (20 - 30)

Classification: Open

Status: Final
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Species Autumn Migration Winter Spring Migration ~ Non-breeding Breeding
Great skua 6 (0-11) 7(0-11) 0 - 0
Guillemot - - - 16,089 (887 - 6,462 (2,378 -
25,550) 12,940)
Herring gull - - - 34 (21 - 51) 51 (11 - 110)
Kittiwake 4,037 (3,491 -4,538) |0 116 (0 - 199) - 2,985 (1,308 -
5,430)
Lesser black-backed gull | 27 (22 - 31) 7(0-11) 0 - 176 (10 - 349)
Little gull - - - 1,066 (0-1,741) |7 (0 - 20)
Manx shearwater 134 (0 - 268) 0 0 - 3(0-10)
Pomarine skua 0 4(0-11) 0 - 0
Puffin - - - 71 (51 - 110) 14 (0 - 21)
Razorbill 8480 (7506 — 9,453) 1,925 (0 - 3,583) | 531 (0 - 853) - 1,964 (31 —
5,512)
Red-throated diver 181 (161 - 200) 21 (0-41) 33 (0 - 60) - 220 (21 - 547)
Sandwich tern 111 (110 - 111) 0 0 - 1,133 (0 - 2,557)
Shag 0 0 0 - 3(0-10)

Classification: Open

Status: Final
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Table 13-16: Average annual survival rates of offshore ornithology receptors across age classes, along with productivity and average mortality
rate for entire population calculated using age-specific demographic rates and age class proportions

Species Parameter Age Class Productivity Average
Mortality
3-4 Adult

Arctic tern Survival - - - - - 0.837 0.380 -
Proportion | 0.13 0.08 0.08 0.08 - 0.63

Arctic skua Survival 0.346 0.346 0.346 0.346 - 0.910 0.487 0.519
Proportion | 0.15 0.09 0.09 0.09 - 0.58

Common tern Survival 0.441 0.850 - 0.883 0.764 0.215
Proportion | 0.13 0.08 0.08 0.08 0.63

Gannet Survival 0.424 0.829 0.891 0.895 - 0.912 0.7 0.191
Proportion | 0.191 0.081 0.067 0.06 - 0.600

Great skua Survival 0.730 - - - - 0.882 0.651 0.157
Proportion | 0.14 - - - - 0.410

Great black- Survival 0.815 0.815 0.815 0.815 - 0.815 1.139 0.185

backed gull Proportion | 0.194 0.156 0.126 0.102 - -

Guillemot Survival 0.56 0.792 0.917 0.939 0.939 0.939 0.672 0.140
Proportion | 0.168 0.091 0.069 0.062 0.056 0.552

Herring gull Survival 0.798 - - - - 0.834 0.920 0.184
Proportion | 0.220 0.100 0.100 0.100 - 0.480

Kittiwake Survival 0.79 0.854 0.854 0.854 - 0.854 0.69 0.156
Proportion | 0.155 0.123 0.105 0.089 - 0.527

Lesser black- Survival 0.82 0.885 0.885 0.885 - 0.885 0.53 0.126

backed gull Proportion | 0.134 0.109 0.085 0.084 - 0.577
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Species Parameter Age Class Productivity Average
Mortality
3-4 Adult
Little gull Survival - - - - - 0.800 - 0.200
Proportion | - - - - - -
Puffin Survival - - 0.709 0.760 0.805 0.906 0.617 0.866
Proportion | 0.180 - 0.068 0.068 0.068 0.550
Razorbill Survival 0.63 0.63 0.895 0.895 - 0.895 0.57 0.174
Proportion | 0.159 0.102 0.065 0.059 - 0.613
Red-throated Survival 0.6 0.62 - - - 0.840 0.571 0.228
diver Proportion | 0.179 0.145 - - - 0.678
Sandwich tern Survival 0.358 0.741 0.741 0.741 - 0.898 0.702 0.240
Proportion | 0.200 0.063 0.063 0.063 - 0.610
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13.5.3 Existing Pressures on Wider Environment

59.

60.

61.

62.

63.

64.

There are a number of pressures acting on offshore ornithology receptors in the North
Sea and beyond. These include changes in prey availability, bycatch, invasive alien
species, disturbance and displacement, collision risk and pollution (Dias et al., 2019;
Mitchell et al., 2020; Royal HaskoningDHV, 2019).

A large body of evidence identifies climate change as a major driver of seabird
population demographics (Daunt et al., 2017; Daunt and Mitchell, 2013; Mitchell et
al., 2020). In the UK, and patrticularly in the northern North Sea, seabird populations
are generally undergoing substantial declines, which have so far been occurring for
at least two decades (Grandgeorge et al., 2008; JNCC, 2020b; Mitchell et al., 2020).
Whilst there are exceptions (for instance gannet), the wider trend is reflected in the
fact that according to the UK Marine Strategy, UK breeding seabirds have not
achieved good environmental status (DEFRA, 2019).

Climate change has the potential to impact seabird populations in two ways; indirectly
through prey availability impacts, and directly through impacts such as mortality or
reduced breeding success due to extreme weather events. Whilst effects may not
extend to all areas (e.g. some areas where prey recruitment may be less affected
(ClimeFish, 2019; Frederiksen et al., 2005)), climate models generally predict
increased incidences of warming and extreme weather in the future (Palmer et al.,
2018). This means that it is reasonable to assume that future trends will see effects
on seabirds increase in both frequency and magnitude.

In general, as breeding season temperatures have increased due to climate change,
it seems some seabirds have struggled to find sufficient food for their chicks (Brander
et al.,, 2016). A range of interactions between prey availability and climate change
have been demonstrated which explain these observations (Lindegren et al., 2018;
MacDonald et al., 2019, 2018, 2015; Régnier et al., 2019; Sandvik et al., 2012, 2005;
Wright et al., 2018). In some cases, links have also been established between
population declines and the rate of warming caused by climate change, rather than
warming itself (Descamps et al., 2017).

With respect to direct impacts, it is apparent that seabirds are susceptible to
substantial population-level impacts due to poor weather and extreme weather events
(Daunt et al., 2017; Daunt and Mitchell, 2013; Jenouvrier, 2013; Mitchell et al., 2020;
Morley et al., 2016; Newell et al., 2015). The mechanisms by which these effects can
manifest include chilling of eggs and killing of unfledged chicks during the breeding
season, and impairment of foraging, which can occur at all times of year.

Whilst the significance of climate change impacts likely exceed any other factor for a
wide range of offshore ornithology receptors on a larger scale, there is considerable
geographical variation in the magnitude of the impact of other factors on population
trends. For example, clear links between kittiwake breeding success and reduced
sandeel availability due to fishing activities have been demonstrated (Carroll et al.,
2017; Daunt et al., 2008; Frederiksen et al., 2004; Furness and Tasker, 2000;
Greenstreet et al., 2010; Hayhow et al., 2017; Lindegren et al., 2018; Wright et al.,
2018). It has been identified that three traits that make kittiwake particularly sensitive
to sandeel depletion by fisheries activity are the species low ability to dive, lack of
spare time in its daily budget, and its low ability to switch diet (Furness and Tasker,
2000).
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65.

66.

13.6
67.

68.

69.

70.

71.

For offshore ornithology, the assessment is carried out in a context
of declining baseline populations of a number of receptor species. Furthermore, it
considered likely that a range of pressures are likely to continue to impact offshore
ornithology receptors in the North Sea, and these pressures are likely to increase in
the future (Royal HaskoningDHV, 2019).

The assessment takes into account whether a given impact is likely to exacerbate a
decline in the relevant reference population and prevent a receptor species from
recovery should environmental conditions become more favourable.

Potential Impacts

Potential impacts included within the offshore ornithology assessment due to the
construction, operation and decommissioning of DEP and SEP are as previously
presented in the Scoping Report, and are as follows:

In the construction phase:

e Impact 1: Disturbance and displacement covering work activity, vessel
movements and lighting, as well as barrier effects due to presence of turbines and
infrastructure (from erection of first turbines).

e Impact 2: Indirect impacts through effects on habitats and prey species.
In the operational phase:

e Impact 3: Displacement and barrier effects due to presence of turbines and
infrastructure, as well as disturbance and displacement covering work activity,
vessel movements and lighting.

e Impact 4: Collision risk.
e Impact 5: Indirect impacts through effects on habitats and prey species.
In the decommissioning phase:

e Impact 6: Disturbance and displacement covering work activity, vessel
movements, lighting, as well as barrier effects due to presence of turbines and
infrastructure (until final turbine is removed).

e Impact 7: Indirect impacts through effects on habitats and prey species.

In the assessment of potential impacts below, all impacts are assessed in the order
of construction, operation and decommissioning, following the impact assessment
methodology that is described in Section 13.4.3, on the basis of the worst case
scenarios set out in Section 13.3.2 and accounting for the embedded mitigation
described in Section 13.3.3.

13.6.1 Potential Impacts during Construction

13.6.1.1 Impact 1: Disturbance, Displacement and Barrier Effects

72.

During the construction phase, DEP and SEP have the potential to impact offshore
ornithology receptors through disturbance, leading to displacement of birds from
construction sites and the areas that surround them. Barrier effects are also possible
as turbines are installed.
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73. These potential impacts effectively result in temporary habitat loss through reduction

74.

75.

76.

77.

78.

in the area available for behaviours such as foraging, loafing and moulting in the case
of displacement, or commuting and migration in the case of barrier effects. These
effects have the potential to last for the duration of the construction phase of DEP
and SEP. The approximate duration of offshore construction for DEP and SEP would
be four years. Construction could occur simultaneously, or sequentially, with a
maximum gap between construction at DEP and SEP of two years, giving a maximum
construction period duration of 10 years (Section 13.3.2).

Details of activities to be undertaken during the construction phase are provided in
Chapter 5 Project Description. In summary, this phase will require the mobilisation
of vessels (day or night), helicopters and equipment and the installation of
foundations, turbines, offshore platforms, meteorological masts, export cables and
other infrastructure.

Construction will not occur across the whole of DEP and SEP simultaneously or every
day. Until wind turbines (and other structures) are placed on foundations, disturbance
effects will occur only in the areas where vessels are operating at any given point and
not the entire DEP and SEP sites. For this reason, the assessment assumes that
construction activities will occur at a maximum of three discrete locations
simultaneously. The exact level of disturbance at each work location would differ
dependent on the activities taking place. Causes of potential disturbance and
displacement of offshore ornithology receptors comprise a visual element due to the
presence of construction vessels and associated human activity (including lighting),
and noise and vibration from construction activities. At such time as the first wind
turbines (and other infrastructure) are installed onto foundations the impact of
displacement and barrier effects in relation to the presence of turbines would increase
incrementally until construction is completed, at which point they are considered as
operational impacts (Section 13.6.2.1).

Offshore ornithology receptors differ considerably in their sensitivity to anthropogenic
disturbance in the marine environment (Fliessbach et al., 2019; Furness et al., 2013;
Furness and Wade, 2012; Garthe and Huppop, 2004; MMO, 2018), though
uncertainty also exists surrounding displacement effects (Wade et al., 2016), and
disentangling the relative contribution of different disturbance pathways is
challenging.

This assessment takes the approach of dealing with disturbance and displacement
as a whole, rather than attempting to disentangle the effects attributable to visual
disturbance, airborne noise disturbance due to the presence of vessels and
anthropogenic activity, underwater noise and any other relevant pathway that could
contribute to the effect.

With respect to underwater noise, the possibility of serious injury to diving birds within
a certain distance of piling activities exists. Some diving birds possess specialised
anatomical traits that may be associated with improved underwater hearing (Crowell
et al., 2015; Johansen et al., 2016), which may render them more sensitive to
potential effects resulting from underwater noise, though such anatomical
adaptations have been shown to include protection against the large pressure
changes that may occur while diving, which may protect the ear from damage due to
acoustic overexposure (Dooling and Therrien, 2012). Accurate measurements of the
underwater hearing capabilities of seabirds are limited. A paper studying this in a
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79.

80.

81.

cormorant suggested that hearing thresholds for the species were high compared to
marine-adapted mammals, but acknowledged the sources of error present in the
methodologies employed (Johansen et al., 2016). The principal source of noise
during construction of DEP and SEP would be subsea noise from piling works
associated with the installation of foundations for wind turbines and associated
offshore substations. It is presumed that a high proportion of birds will be displaced
prior to underwater noise being created by activities such as piling. The potential for
underwater noise impacts on fisheries and marine mammals has been considered in
detail in Chapter 11 Fish Ecology and Chapter 12 Marine Mammal Ecology.
Mitigation measures provide an opportunity for receptors to leave the zone within
which permanent injury could occur prior to piling being ramped up to full power. It is
presumed that these measures will have similar effects on any seabirds that are
sensitive to these effects. Therefore, underwater noise impacts are not considered
further by the assessment.

Lighting of construction sites, vessels and other structures at night may potentially be
a source of attraction (phototaxis), as opposed to displacement, for birds; however,
the areas affected would be very small, and restricted to offshore construction areas
which are active at a given time. Phototaxis can be a serious hazard for fledglings of
some seabird species (Deppe et al., 2017; Raine et al., 2007; Rodriguez et al., 2015),
but occurs over short distances in response to bright light close to breeding colonies.
It is not seen over large distances or in older (adult and immature) seabirds.
Construction sites associated with DEP and SEP would be far enough removed from
any seabird breeding colonies as to render this risk negligible. Phototaxis of nocturnal
migrating birds can be a problem, especially in autumn during conditions of poor
visibility, but is generally seen where birds are exposed to intense white lighting such
as from lighthouses; light from construction sites is likely to be less powerful than that
from lighthouses, and therefore it is not considered that this will be an issue for
offshore ornithology receptors at DEP and SEP.

In this assessment, the effects of construction disturbance and displacement on the
key resident species are considered together. Birds are considered to be most at risk
from disturbance and displacement effects when they are resident in an area at any
time of year, as opposed to birds on passage during migratory seasons. Birds that
are resident in an area during the breeding season may regularly encounter and be
displaced by an OWF that is under construction, during daily commuting trips to
foraging areas from nest sites. No disturbance at breeding sites due to construction
activities at DEP and SEP is anticipated; no breeding site for any offshore ornithology
receptor falls within the impact zone for this impact.

Birds on passage may encounter (and potentially be displaced from) a particular OWF
that is under construction only once during a given migration journey. The costs of
one-off avoidances during migration have been calculated to be relatively small,
accounting for less than 2% of available fat reserves (Masden et al., 2012, 2009;
Speakman et al., 2009). Therefore, the impacts of construction disturbance,
displacement and barrier effects on birds that only migrate through DEP and SEP
(including seabirds, waders and waterbirds on passage) are considered negligible
and these have been scoped out of the assessment.
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82.

83.

84.

In order to focus the assessment, a screening exercise was undertaken to identify
offshore ornithology receptors most likely to be at risk of significant impacts through
disturbance, displacement and barrier effects during the construction of DEP and
SEP (Table 13-17). Any species recorded only in very small numbers and/or
infrequently within the estimated Zol (considered to extend to 4km from DEP and
SEP), present only as a migrant species, or with a low sensitivity to disturbance,
displacement and/or barrier effects according to the literature consulted was
screened out of further assessment.

A range of highly applicable existing information of high quality (encompassing peer-
reviewed and other research, and previous OWF assessments) was referred to
during the screening process. Confidence in the estimated sensitivity is also
presented, and was considered to be high if evidence of behaviour around
anthropogenic disturbance sources in the marine environment was identified (mainly
with reference to Fliessbach et al. (2019), the extensive, systematic literature review
of the Marine Management Organisation (MMO) (2018), and observations local to
DEP and SEP from the ornithological monitoring carried out at SOW, LID and Lincs
OWFs (Harwood et al., 2018; Hi Def Aerial Surveying, 2017)), and if this concorded
with expert opinion (i.e. Furness and Wade (2012) and Garthe and Huppop (2004).

Where no such evidence was identified, but expert opinion was available, a medium
confidence level was assigned. Where expert opinion and any recorded effects did
not concord, confidence was reduced accordingly. For some species, it was not
possible to assign an estimated sensitivity level due to a lack of evidence.
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Table 13-17: Construction disturbance and displacement screening for DEP and SEP

Estimated Sensitivity to
Disturbance and Displacement

Confidence in
Sensitivity Estimate

Relative
Frequency in

Relative

Screening
Result

Arctic skua Low Medium Low (migrant) Low Out
Arctic tern Low High Low Low Out
Black-headed gull Low Medium Low Medium Out
Common gull Low High Medium Low Out
Common scoter High High Low Low Out
Common tern Low High Medium Medium Out
Cormorant Medium High Low Low Out
Fulmar Low High High Low Out
Gannet Low High High Medium Out
Golden plover Unknown N/A Low (migrant) Low Out
Great black-backed Low High Medium Medium Out
gull

Great crested grebe High Medium Low (migrant) Low Out
Great skua Low Medium Low (migrant) Low Out
Guillemot Medium High High High In
Herring gull Low High Medium Low Out
Kestrel Unknown N/A Low (migrant) Low Out
Kittiwake Low High High High Out

Classification: Open

Status: Final
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Confidence in Relative Relative Screening
Abundance Result

Species Estimated Sensitivity to

Disturbance and Displacement @ Sensitivity Estimate Frequency in
due to OWF Construction

N/A Low (migrant) Low Out
Lapwing Unknown N/A Low (migrant) Low Out
Lesser black-backed Low High Medium Medium Out
gull
Little gull Medium High Medium High Out

(migrant)

Long-tailed duck Unknown N/A Low (migrant) Low Out
Manx shearwater Medium Low Low (migrant) Medium Out
Oystercatcher Unknown N/A Low (migrant) Low Out
Pomarine skua Low Low Low (migrant) Low Out
Puffin Medium Medium Medium Low Out
Razorbill Medium High High High In

Red-throated diver High High Medium Medium In

Sandwich tern Low High Medium High Out
Shag Medium Medium Low Low Out
Tufted duck Unknown N/A Low (migrant) Low Out
Woodpigeon Unknown N/A Low (migrant) Low Out

Classification: Open

Status: Final
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13.6.1.1.1  Auks (Guillemot and Razorhbill)

85.

86.

87.

88.

89.

Much of the general information on the potential sensitivity of guillemot and razorbill
to displacement during the construction of OWFs referred to in Section 13.6.1.1
indicates that both species are moderately sensitive to such effects. Locally, evidence
from the SOW OMP (Harwood et al., 2018) indicates that avoidance of the OWF by
guillemot and razorbill occurred during construction, and that the minor adverse
impact significance predicted by the Sheringham Shoal ES for both species was an
appropriate prediction. In contrast, no construction displacement effects were
reported for either species at the LID and Lincs OWFs (Hi Def Aerial Surveying,
2017).

A recent review of available evidence for auk displacement at operational OWFs
(Vattenfall, 2019) made conclusions that are also relevant to the same effect during
OWEF construction; namely the increase in density of auks outside an displacement
zone will be negligible because the rest of the available habitat for birds to be
displaced into is vast. The mortality rate due to displacement may therefore feasibly
be 0%, and is highly unlikely to be anywhere near to the 6% or 10% total annual
mortality for guillemot and razorbill respectively (Horswill and Robinson, 2015), which
is a result of natural factors and existing anthropogenic activities. Precautionary rates
of displacement and mortality of auks from operational OWFs of 50% and 1%
respectively were suggested.

Based on all of the available information, guillemot and razorbill are considered to
possess a medium sensitivity to disturbance and displacement from DEP and SEP
during the construction phase. Confidence in this level of sensitivity is considered to
be high due to the relatively high applicability, concordance, and quality of the
available information sources.

It has been assumed that 100% displacement of guillemot and razorbill will occur
within 2km of construction activities, and a mortality rate of 1% to 10% of displaced
birds is predicted. This represents a highly precautionary assessment that the
evidence reviewed suggests is biologically unrealistic.

Escape distances of auks was much lower than 2km when reported by Fliessbach et
al. (2019). The mean escape distance for guillemot and razorbill was 127m (standard
deviation 110m) and 395m (standard deviation 216m), with 37% of guillemots and
78% of razorbills responding to the presence of a vessel by escape diving or flying.
Therefore it is considered that both the displacement distance, and the proportion of
birds potentially affected by construction activities that are assumed by the
assessment are a substantial overestimate.
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90. The upper limit of the mortality range is nearly double the back