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Term

Appropriate
Assessment

Annex I Habitat
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A-weighting / Aweighted
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continuous sound
pressure level
(LAeq,T)

Definition
An assessment to determine the implications of a plan or project on a
European site in view of the site’s conservation objectives. An AA
forms part of the Habitats Regulations Assessment and is required
when a plan or project is likely to have a significant effect on a
European site.
Natural habitat types of community interest whose conservation
requires the designation of special areas of conservation.
Animal and plant species of community interest whose conservation
requires the designation of special areas of conservation.
Weighting of the audible frequencies designed to reflect the response
of the human ear to sound. The ear is more sensitive to sound at
frequencies in the middle of the audible range than it is to either very
high or very low frequencies. Sound measurements are often Aweighted (using a dedicated filter) to compensate for the sensitivity of
the ear.

European Site

Habitats Directive
HDD
Habitats
Regulations

v

Definition
BS 4142 (BSI, 2014a) defines the background sound level LA90,T as
the: ‘The A-weighted sound pressure level that is exceeded by the
residual sound at the assessment location for 90% of a given time
interval, T, measured using time weighting, F, and quoted to the
nearest whole number of decibels’ (i.e. a sound level defined
specifically in terms of the LA90 index). The ambient sound level is a
measure of the residual sound and the specific sound when present.
The terms ‘ambient’ and ‘background’ may be colloquially
synonymous when describing environmental noise levels.
Horizontal Guidance H3 Part 2 Noise Assessment and Control
(Environment Agency, 2002) describes the LA90 background noise level
as: ‘Whilst it is not the absolute lowest level measured in any of the
short samples, it gives a clear indication of the underlying noise level,
or the level that is almost always there in between intermittent noisy
events'.
The potential for birds to fly around an array of turbines causing an
increase in the overall distance flown than would otherwise have been
the case if the wind turbines had not been present.
Directive 2009/147/EC of the European Parliament and of the Council
of 30 November 2009 on the Conservation of Wild Birds.
Potential number of birds at risk of collision from a wind farm.
Units of sound measurement and noise exposure measurement.
The potential for birds and other animals to avoid an area due to the
presence of the wind turbines or from vessel activity.
Defined in BS 7445 (BSI, 2003) as the ‘value of the A-weighted sound
pressure level of a continuous, steady sound that, within a specified
time interval, T, has the same mean square sound pressure as a
sound under consideration whose level varies with time’ i.e. it is a
measure of the noise dose or exposure over a period. It is a unit
commonly used to describe construction noise and noise from
industrial premises and is the most suitable unit for the description of
other forms of environmental noise. It is also the unit best suited to
assessing community response.
A Special Area of Conservation (SAC) or candidate SAC, a Special
Protection Area (SPA) or potential SPA, a site listed as a site of
community importance, a site hosting priority habitats or species, or a
Ramsar site.
Council Directive 92/43/EEC of 21 May 1992 on the Conservation of
Natural Habitats and of Wild Fauna and Flora (as amended).
Horizontal Directional Drilling or other trenchless drill methods.
The Conservation of Habitats and Species Regulations 2010 (as
amended).
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Term
Habitats Regulations
Assessment

Likely Significant
Effect
Maximum sound
level (LAmax )
Natura 2000
Noise and Sound

Ramsar Convention

Ramsar Site

Special Area of
Conservation

Definition

Term

A process that helps determine likely significant effects and (where
appropriate) assesses adverse impacts on the integrity of a European
site. The process consists of up to four stages: screening, appropriate
assessment, assessment of alternative solutions and assessment of
imperative reasons of over-riding public interest (IROPI).
Any effect that may reasonably be predicted as a consequence of a
plan or project that may affect the conservation objectives of the
features for which the site was designated, but excluding trivial or
inconsequential effects.
Highest value of the A-weighted sound pressure level that occurs
during a given event, measured using the fast (F) time weighting (in
dBA).
A coherent European ecological network of special areas of
conservation and special protection areas.
Response to sound can be subjective and is affected by many factors,
both acoustic and non-acoustic. The significance of its impact, for
example, can depend on such factors as the margin by which a sound
exceeds the background sound level, its absolute level, time of day
and change in the acoustic environment, as well as local attitudes to
the source of the sound and the character of the neighbourhood.
Sound can be measured by a sound level meter or other measuring
system. Noise is related to a human response and is routinely
described as unwanted sound, or sound that is considered
undesirable or disruptive.
The Convention on Wetlands of International Importance especially as
Waterfowl Habitat which provides the framework for national action
and international cooperation for the conservation and wise use of
wetlands and their resources.
Wetlands of international importance, designated under the Ramsar
Convention.
A site of Community importance designated by Member States
through a statutory, administrative and/or contractual act where the
necessary conservation measures are applied for the maintenance or
restoration, at a favourable conservation status, of the natural habitats
and/or the populations of the species for which the site is designated.

vi

Definition

Site of Community
Importance

Defined in the Habitats Directive as sites which, in the biogeographical
region or regions to which they belong, contribute significantly to the
maintenance or restoration at a favourable conservation status of
natural habitat type in Annex I or of a species in Annex II of the
Habitats Directive and may also contribute significantly to the
coherence of Natura 2000. The site may also contribute significantly
to the maintenance of biological diversity within the biogeographic
region or regions concerned. For animal species ranging over wide
areas, SCIs shall correspond to the places within the natural range of
such species which represent the physical or biological factors
essential to their life and reproduction.

Sound

See “Noise and Sound”

Special Protection
Area

An area which has been identified as being of international importance
for the breeding, feeding, wintering or the migration of rare and
vulnerable species of birds found within European Union countries.

Subzone 1

The area within the Hornsea Zone where the Project One wind
turbines will be sited.

Subzone 2

The area within the Hornsea Zone where the Project Two wind
turbines will be sited.
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1

EXECUTIVE SUMMARY

1.1

Introduction

1.1.1

SMart Wind Ltd (hereinafter referred to as SMart Wind) is promoting the development
of the Hornsea Offshore Wind Farm Project Two, the second of a number of wind
farm projects planned for the Hornsea Zone.

1.1.2

This report is aimed at documenting the assessment process undertaken in respect
of Project Two, for the purposes of the Habitats Regulations, and providing the
information necessary to allow the Secretary of State (as the Competent Authority) to
determine whether there will be an adverse effect on the integrity of European sites
as a result of the project.).

1.3

Information to Inform the Appropriate Assessment
Introduction

1.3.1

A European site/feature is progressed for Appropriate Assessment (AA) where it is
not possible to exclude the potential for LSE. European sites, features and potential
impacts subject to AA for Project Two were therefore those for which LSEs could not
be ruled out during the screening exercise (Table 4.3).
Assessment Methodology

1.3.2

The design scenarios selected for assessment of impacts on European sites were
those which would result in the greatest potential effect on relevant features. These
were defined taking account of the information provided in the project description
(Volume 1, Chapter 3 of the ES: Project Description) and relevant project designed-in
mitigation measures, and are consistent with those used for assessment in ES
Chapters relevant to the HRA assessment. The in-combination assessment was
undertaken, taking account of the Cumulative Impact Assessment (CIA) methodology
used in the ES for relevant topics and followed a tiered approach. An explanation of
each tier is provided below:

1.1.3

It should be noted that this report is focused on the assessment of potential effects of
Project Two on site integrity and should be read in conjunction with the HRA
Screening Report, where detailed information on the HRA screening exercise is
provided.

1.2

Screening Exercise

1.2.1

A total of eleven UK and 38 non-UK (Belgian, German, Danish, French and Dutch)
SACs/SCIs were considered in HRA screening for Project Two. In screening for bird
features, a total of 64 UK SPAs and further 26 European SPAs and 36 Ramsar sites
were also considered.



Tier 1: Project Two considered alongside other projects/plans currently under
construction and/or those consented but not yet implemented, and/or those
submitted but not yet determined and/or those currently operational that were
not operational when baseline data was collected;

1.2.2

The criteria used in screening for European sites took account of the location of the
sites relative to Project Two, the zone of influence of potential impacts potentially
arising from the project and the ecology and distribution of qualifying features.



1.2.3

During the screening exercise, likely significant effects (LSEs) were identified on
relevant qualifying features in relation to the following potential impacts:

Tier 2: All projects/plans included in Tier 1, as well as those on relevant plans
and programmes that are likely to come forward (the PINS Programme of
Projects being the source most relevant for this assessment), but have not yet
submitted an application for consent. Specifically, this Tier includes all projects
where the developer has advised PINS in writing that they intend to submit an
application in the future, or where only a scoping report is available (i.e. a full ES
is not available).





1.2.4

Annex I habitats: Disturbance and changes to water quality (increased
suspended sediment concentrations and sediment deposition) during
construction;

Assessment of Adverse Effects on Site Integrity

Annex II migratory fish: Changes to water quality (increased suspended
sediment concentrations and sediment deposition) during construction and
electromagnetic fields (EMFs) related effects during operation;



Annex II marine mammals: Underwater noise (piling) during construction;



Bird Features (offshore): Collision risk and displacement during operation; and



Bird Features (intertidal): Disturbance during construction and decommissioning.

Annex I habitats
1.3.3

Individual features and European sites for which the above LSEs were identified are
listed in Table 4.3. The screening exercise is provided in full in Annex 01 (Draft HRA
Screening Report).

1

The screening exercise identified potential for LSEs on a number of Annex I habitat
features of the Humber Estuary SAC (and Ramsar) associated with temporary
disturbance/loss of habitat and increased suspended sediment concentrations and
deposition during construction, namely: “Estuaries”, “Mudflats and sandflats not
covered by seawater at low tide”, “ Coastal lagoons”, “Salicornia and other annuals
colonising mud and sand”, “Altlantic salt meadows (Glauco-Puccinellietalia
maritimae)”, “Embryonic shifting dunes” and “Shifting dunes along the shoreline with
Ammophila arenaria (“white dunes”)”.
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1.3.4

1.3.5

1.3.6

1.3.7

1.3.8

The assessment of adverse effects on site integrity carried out for Project Two alone
and in-combination with other plans or projects, however, did not predict significant
impacts on these features in terms of long term habitat deterioration, reduction of
habtitat extent or impacts on their structure, function, supporting processes or typical
species.

1.3.12

Given that significant impacts were not identified on the Annex I habitats subject to
the assessment, it was concluded that there was no indication of effects on the
integrity of the Humber Estuary SAC (and Ramsar) site.

1.3.13

The screening stage of the HRA process identified potential for LSEs on the razorbill,
fulmar and gannet populations of a number of European sites in relation to collision
risk and displacement during operation.

Annex II migratory fish

1.3.14

Further consultation with Natural England following Section 42 consultation
highlighted the potential for LSE on kittiwake, guillemot and puffin from the
Flamborough and Filey Coast pSPA.

1.3.15

The assessment of adverse effects on site integrity carried out for Project Two alone
and in-combination with other plans and projects, did not predict significant impacts
in terms of collision risk and displacement. It was therefore concluded that there was
no indication of effects on the integrity of on the sites included in the assessment
(Table 1.1).

1.3.16

The European sites (and relevant features of each site) for which LSEs were
identified and therefore an assessment of potential effects on site integrity
undertaken, are shown in Table 1.1.

Offshore bird features

The screening stage of the HRA process identified potential for LSEs on Annex II
migratory fish species of the Humber Estuary SAC (and Ramsar) and the River
Derwent SAC, namely river lamprey and sea lamprey, associated with increased
suspended sediment concentrations and deposition during construction and EMF
related effects during operation.
The assessment of adverse effects on site integrity carried out for Project Two alone
and in-combination with other plans or projects, however, did not predict significant
impacts on these features in terms of significant disturbance, effects to the population
level and/or changes in the distribution of the species within the sites.
Given that significant impacts were not identified, it was concluded that there was no
indication of effects on the integrity of the Humber Estuary SAC (and Ramsar) and
the River Derwent SAC.

Table 1.1

Annex II marine mammals
1.3.9

1.3.10

1.3.11

Given that significant impacts were not identified, it was concluded that there was no
indication of effects on the integrity of the UK and transboundary sites subject to the
assessement.

Special Protection Area (SPA) qualyifing features included in the
assessment.
European site

The screening stage of the HRA process identified potential for LSEs on Annex II
marine mammals species of a number of UK and transboundary sites associated with
piling activity during construction.

Feature
Fulmar
Gannet

UK sites included the Humber Estuary SAC (and Ramsar) and the Berwickshire and
North Northumberland Coast SAC in relation to grey seal, and The Wash and North
Norfolk Coast SAC in respect of harbour seal. In the particular case of transboundary
sites, LSEs were generally identified for harbour porpoise, with the exception of the
Doggersbank pSCI and the Klaverbank SCI, where LSEs were also identified for grey
seal and harbour seal.

Kittiwake
Flamborough and Filey Coast pSPA
Guillemot
Razorbill
Puffin

The assessment of adverse effects on site integrity carried out for Project Two alone
and in-combination with other plans or projects, however, did not predict significant
impacts on marine mammals features in terms of significant disturbance and changes
in the population and distribution of these species within relevant European sites.
Furthermore, the assessment pointed out that full recovery to baseline levels would
be anticipated in the medium term and consequently no long term effects on Annex II
marine mammals populations were anticipated.

2

Forth Islands SPA

Fulmar

Fowlsheugh SPA

Fulmar

sdf
Intertidal bird features
1.3.17

The screening stage of the HRA process identified potential for LSEs on qualifying
bird features of the Humber Estuary SPA (and Ramsar) in relation to disturbance
associated with cable installation (and decommissioning) in the intertidal zone.

1.3.18

The assessment of effects on site integrity as a result of Project Two alone and incombination with other plans or projects, however, did not predict significant impacts
on qualifying bird features, and therefore, it was concluded that there was no
indication of effects on the integrity of the Humber Estuary SPA (and Ramsar).

1.3.19

The qualifying features included for assessment are described in detail in section 5.9.

3
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2

INTRODUCTION

2.1

Hornsea Project Two Offshore Wind Farm

2.1.1

Under the Round 3 wind licensing arrangements, The Crown Estate (TCE) awarded
SMart Wind the right to develop wind energy generation in the Hornsea Zone, located
off the east coast of England pursuant to the Zone Development Agreement (ZDA).
Through the ZDA, a target capacity of 4,000 megawatts (MW) of offshore wind power
has been established.

2.1.2

2.2.3

The Hornsea Zone is located in the southern North Sea, covering an area of 4,735
square kilometres (km). The East Riding of Yorkshire coast lies 31 km to the west of
the Zone’s boundary. The Zone’s eastern boundary is 1 km from the median line
between UK and Netherlands waters.

2.1.3

The Hornsea Zone will be developed using a phased programme which splits the
zone into Subzones. The development will consist of a number of projects which will
be identified through analysis of the spatial constraints within the Zone supported by
the Zone Environmental Appraisal (ZEA) process.

2.1.4

The first of the subzones to be developed was Subzone 1 (Project One), which was
granted development consent by the Secretary of State for Energy and Climate
Change in December 2014..

2.1.5

Project Two is the second of the Subzones to be developed and is very closely
related, both in terms of its nature and location, to that of Project One. As such,
where matters have been discussed and agreed during consultation on Project One,
and are applicable to the Project Two HRA assessment, they have been incorporated
into this HRA process.

2.2



2.2.2

In addition, UK Government policy (ODPM Circular 06/2005) states that
internationally important wetlands designated under the Ramsar Convention 1971
(Ramsar sites), are afforded the same protection as SPAs and SACs, for the purpose
of considering development proposals that may affect them. The UK Government
also affords the same level of protection to potential SPAs (pSPAs) and candidate
SACs (cSACs).
The HRA Process

The Habitats Regulations Assessment Process
Introduction

2.2.1

The Council Directive 92/43/EEC on the conservation of natural habitats and of wild
flora and fauna (the ‘Habitats Directive’) protects habitats and species of European
nature conservation importance. Together with the Council Directive (2009/147/EC)
on the conservation of wild birds (the ’Birds Directive’), the Habitats Directive
establishes a network of internationally important sites designated for their ecological
status.

2.2.4

The Habitats Directive implemented in the UK through The Conservation of Habitats
and Species Regulations (2010) and The Offshore Marine Conservation (Natural
Habitats & c.) Regulations (2007) (as amended) is collectively referred to here as ‘the
Habitats Regulations’. The Habitats Regulations require that wherever a project that
is not directly connected to, or necessary to the management of a Natura 2000 site
has the potential to have a significant effect on the conservation objectives of the site
(directly, indirectly, alone or in-combination with other plans or projects) then
‘Appropriate Assessment’ (AA) needs to be undertaken by the competent authority
(Regulation 61 of the Habitats Regulations). The AA must be carried out before
consent or authorisation can be given for the project.

2.2.5

PINS Advice note ten, ‘Habitat Regulations Assessment relevant to nationally
significant infrastructure projects’ (January 2013, Version 4), defines HRA as a step
by step process which involves; determination of likely significant effect (LSE);
followed by, where applicable, assessment of adverse impact on the integrity of a
European site; examination of alternative solutions; and justification of Imperative
Reasons of Overriding Public Interest (IROPI). This constitutes a four stage process
as summarised below and illustrated in Figure 2.1.


HRA Stage 1 - Screening: Screening for LSE (alone or in-combination with other
projects or plans);



HRA Stage 2 - AA: Assessment of implications of identified LSEs on the
conservation objectives of a European site to ascertain whether the proposal will
adversely affect the integrity of a European site;



HRA Stage 3 – Assessment of Alternatives (where it cannot be ascertained that
the proposal will not adversely affect the integrity of a European site alternative
solutions; and



HRA Stage 4 – Assessment of IROPI (where no alternatives are identified).

This network of designated sites is comprised of the following:


Special Protection Areas (SPAs): These are designated under the Birds
Directive in order to protect rare, vulnerable and migratory birds. The Habitats
Regulations incorporate all SPAs into the definition of ‘European sites’ and as a
consequence the protection afforded to European sites under the Habitats
Directive applies to SPAs designated under the Birds Directive.

Special Areas of Conservation (SACs) and Sites of Community Importance
(SCIs): These are designated under the Habitats Directive to promote the
protection of flora, fauna and habitats; and

4
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The Screening Exercise

Figure 2.1

Four stage HRA process (Source: PINS Advice note ten, 2013).

5

2.2.6

Screening is a relatively coarse filter to identify those sites and features for which a
LSE cannot be discounted. The screening exercise undertaken for Project Two was
carried out with reference to the English Nature (now Natural England) Guidance
Note 3 (HRGN 3) (EN, 1999) “The Determination of Likely Significant Effect under the
Habitats Regulations”, and identified all European sites that can be associated with
Project Two, in terms of proximity and designated features. Once a site/feature has
been identified, the screening exercise considers whether or not a significant effect
can be foreseen, both directly and indirectly. Next, fuller consideration is made using
further analysis and information (e.g., information provided in the Environmental
Statement to determine whether or not there is any indication of a LSE. Where it is
not possible to exclude the potential for LSE, then the site/feature is progressed to
the AA Stage (Stage 2 of the HRA).

2.2.7

The recommended steps in the process for identification of LSEs as set out in
HRGN3 are illustrated in Figure 2.2 and summarised here.

2.2.8

In relation to each European site considered in the screening exercise, at Stage 1 of
the HRA, it will be concluded that either:


There are no LSEs on the European sites, either alone or in-combination with
other plans or projects and therefore no further assessment is required; or



LSEs on the European site(s) exist, alone or in-combination with other plans or
projects, therefore requiring an AA by the competent authority.
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Figure 2.2

2.2.9



SACs containing bat interest features;



SACs containing otter interest features;



SACs and Ramsar sites containing diadromous fish interest features;



SACs and Ramsar sites containing marine mammal interest features;



SACs, SPAs and Ramsar sites where habitat interest features could be
physically affected; and



SPAs and Ramsar sites containing bird interest features.

2.2.10

The plan-level screening exercise excluded SACs containing otter as an interest
feature from further consideration within the plan-level HRA, on the basis that there
would be no LSE on these sites arising from the Round 3 Plan.

2.2.11

The plan-level AA undertaken in connection with the Round 3 process is a useful
starting point for project –level screening. However, conclusions specific to Project
Two have been assessed taking account of the following:


Site specific information obtained from project surveys;



Advice of the Joint Nature Conservation Committee (JNCC), the Marine
Management Organisation (MMO), the Royal Society for the Protection of Birds
(RSPB) and Natural England; and



Experience and lessons learnt from other UK offshore wind farm development
projects, and in particular Project One.

2.2.12

The next stage was therefore to review the findings of the Round 3 plan-level AA in
light of the additional and more specific information that is now available for the
Hornsea Zone and Project Two. This stage of screening, involves a systematic
review of the potential for a LSE on those sites that are designated for features which
are likely to be present in Project Two.

2.2.13

The offshore components of Project Two do not overlap with any European site.
However, the inshore section of the export cable corridor falls within the Humber
Estuary SAC, SPA and Ramsar. Therefore, the focus of screening is on the
identification of habitats and mobile species, which may rely upon features potentially
present in Project Two and/or which may be subject to impacts associated with
Project Two, including the following:

Step by step approach to determining whether a significant effect is likely
on a European site (adapted from HRGN 3).



Annex I habitats;



Annex II species (migratory fish and marine mammals); and



Bird features.

The Appropriate Assessment (AA)

The starting point for the HRA screening exercise for Project Two was the plan-level
HRA undertaken for the Round 3 plan by TCE. The plan-level screening exercise
identified those European sites that had the potential for LSE on interest features.
These sites included:

2.2.14

6

As described in paragraph 2.2.5, a European site/feature is progressed to the AA
Stage (Stage 2 of the HRA) where it is not possible to exclude the potential for LSE.
European sites and features which will require to be subject to an AA for Project Two
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will therefore be those for which LSEs could not be ruled out during the screening
exercise.
2.2.15

The undertaking of an AA entails the consideration of the impacts of a project, alone
and in-combination with other plans and projects, on the integrity of a European site,
with regard to the site’s structure and function and its conservation objectives.

2.2.16

The integrity of a site is defined as the coherence of the site’s ecological structure
and function, across the whole of its area, which enables it to sustain the habitat,
complex of habitats and/or populations of species for which the site has been
designated (EC, 2001). An adverse effect on integrity is likely to be one which
prevents the site from making the same contribution to favourable conservation
status as it did at the time of designation. The English Nature (now Natural England)
Habitats Regulations Guidance Note 1 (HRGN1) (EN, 1997), describes how an AA
should be undertaken. The guidance bases the assessment on a series of nine key
steps. These steps include consultation, data collection, impact identification and
assessment, recommendation of project modification and/or restriction and reporting.

2.3

Purpose of this Document and Structure

2.3.1

The Habitats Regulations Assessment Report (HRA Report) documents the
assessment process undertaken in respect of Project Two, for the purposes of the
Habitats Regulations, and provides the information necessary to allow the Secretary
of State (as the Competent Authority) to determine whether there will be an adverse
effect on the integrity of European sites, as a result of Project Two.

2.3.2

This report should be read in conjunction with the HRA Screening Report (Annex 01)
and relevant chapters and technical reports of the Environmental Statement (“ES”).

2.3.3

This document is structured as follows:


Project overview describing key onshore, intertidal and subtidal components of
Project Two.



Summary of screening exercise (Stage 1 of the HRA process; provided in full in
Annex 01 –HRA Screening Report);



Information to inform the AA (Stage 2 of the HRA process), including:
o Summary of potential impacts of Project Two on relevant features and
maximum adverse scenarios used for assessment;
o Description of the approach taken for in-combination assessment;
o Review of baseline information on the distribution and ecology of relevant
features and European sites requiring assessment;
o Assessment of effect on the integrity of European sites.

7

sdf

3

PROJECT OVERVIEW

3.1

Project Description

3.1.1

Project Two is the second project proposed by SMart Wind within the Hornsea Zone
and comprises of all infrastructure associated with the project. Project Two consists
of the infrastructure contained in Subzone 2 plus the offshore export cables, offshore
reactive compensation substations (if required), cable landfall, onshore cables,
onshore substation and associated infrastructure and works. Subzone 2 is located in
the centre of the Hornsea Zone and has a total area of 462 km2.

3.1.2

3.1.3

3.1.4

Table 3.1

Indicative WTG rating and dimensions for Project Two layouts.
WTG size
(MW)

Layout

For the purposes of Project Two, the area within the Hornsea Zone in which turbines
and inter-array cabling, as well as associated infrastructure such as offshore HVAC
collector substations, offshore HVDC converter substations and offshore
accommodation platforms will be placed, has been labelled 'Subzone 2'.

Number of
WTGs

Max. blade
tip height
(m) above
LAT

Max. rotor
diameter (m)

Indicative
spacing (m)

1

5

360

161

135

1323 x 878

2

15

120

276

250

2250 x 1500

3

5

360

161

135

1404 x 932 1

4

15

120

276

250

2750 x 1825 2

WTGs Foundations
3.1.7

Project Two has secured a grid connection agreement at Killingholme Substation, the
existing 400 kilovolt (kV) substation located in North East Lincolnshire, which is
owned by National Grid Electricity Transmission plc.
A description of the offshore and onshore components of Project Two and the design
options currently being considered is given in the sections below. Further detail and
information on design components and construction, operation and maintenance and
decommissioning procedures can be found in the Chapter, Volume 1, Chapter 3 of
the ES: Project Description.



Monopiles;



Steel jackets/space frame structure supported by piles (including both driven
and suction piles); and



Gravity base foundation (including mono suction caissons).

Offshore Infrastructure

It should be noted that it is possible that more than one type of foundation type may
be used across Project Two. The final selection of foundations type(s) will be
dependent upon the final WTG size, site ground and seabed conditions, water depth,
environmental considerations and economic and supply considerations.

Wind Turbine Generators (WTGs)

Monopiles

3.1.5

SMart Wind has defined four indicative WTG layout options for Project Two, including
WTGs of between 5 and 15 MW. The total array electrical generation capacity is of
up to 1,800 MW and therefore, should the smallest size WTGs (5 MW) be used, up to
360 WTGs could be installed.

3.1.6

The four indicative layout options proposed are described in Table 3.1. The final
layout will be determined post-consent as part of detailed design and in compliance
with the Development Consent Order (DCO) and the Deemed Marine Licences
(DML).

3.1.8

Three foundation types for WTGs are being considered for Project Two. These are as
follows:

3.1.9

A monopile foundation comprises a large diameter steel or concrete tube (pile) driven
vertically into the seabed. Monopiles rely on the surrounding seabed to provide lateral
resistance to horizontal forces, such as wind on the WTG and waves on the support
structure. The dimensions of the pile depend on the size of the WTG, water depth,
meteorological, oceanographic and the ground conditions at each location.

3.1.10

Monopiles will be fabricated onshore and transported to Subzone 2. Once on
location, they will be lifted by a crane on the installation vessel and held in place
vertically using a pile gripper, located on the deck of the vessel. They will then be
driven into the seabed using a hydraulic hammer.

1
2

8

810 m spacing along dense perimeter.
1500 m spacing along dense perimeter.
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3.1.11

effect upon noise energy output, with hammer energy being the key factor in this
respect.

Monopile installation may also include drilling methods to assist the piling operations,
in areas where seabed conditions make driving difficult. Where drilling is required,
subsequent drill arisings will be disposed of at sea, adjacent to the foundation
location.

Gravity base foundations

3.1.12

During installation, piling of two separate WTG monopile foundations may be carried
out concurrently, using two separate installation vessels. Piling may occur at any time
of day (vessel operations are 24 hours), although will not be constant for 24 hours per
day. Between piling of individual monopiles, vessel movements and pile handling
operations will need to occur, which are likely to take 12 hours per monopile.

3.1.20

Gravity base foundations (GBFs) work by using a wide area base, which is
sufficiently heavy to resist horizontal forces of wind and currents acting on the WTG
and tower. Downward forces are resisted by the base bearing onto the seabed. A
number of GBF types and dimensions are being considered for Project Two with
external diameters ranging from a minimum of 45m to a maximum of 58 m.

3.1.13

It is expected that piles will be driven by hammers with the potential to produce up to
3000 kJ of piling energy. The maximum hammer energy actually used to drive the
monopiles will depend on soil strength at each location. The maximum pile diameter
currently under consideration for the monopile foundation option is 10 m.

3.1.21

The GBFs will be constructed onshore using reinforced concrete and/or steel. The
installation process is expected to take between three and five days per foundation
(excluding seabed preparation).

3.1.22

Installation of GBFs will likely require the most seabed preparation of any of the
foundation types. The soft mobile sediment will have to be removed from the seabed
to provide a firm, level surface. As a worst case, in some areas of Subzone 2 a 5 m
thick layer of top sediment with a diameter of 78 m may have to be excavated before
installation of GBFs. For the purposes of the Environmental Statement (which is
being consulted on in parallel with this report), it has been assumed that the spoil
arisings will be disposed of next to each foundation location.

3.1.23

Seabed preparation is expected to take on average three days for each foundation.
As a worst case, up to two adjacent seabed preparations may occur simultaneously.

3.1.24

Piling is not required for installation of GBFs, therefore, underwater noise associated
with this type of foundation will be less than that for either piled monopiles or jackets.

3.1.14

Underwater and airborne noise will be generated during the installation of monopiles.
The noise will be greatest during pile driving and is proportional to the hammer
energy used to drive the pile.
Jacket structures

3.1.15

3.1.16

3.1.17

Steel jacket or space frame structure foundations have a steel lattice construction,
comprising of tubular steel member and welded joints, which is fixed to the seabed
using piles at the corners of the base. Typically, piles are hollow steel structures and
are driven up to 75 m into the seabed, relying on the friction and end bearing
properties of the seabed for support. This type of foundation is a practical solution in
water depths greater than 20 m and up to 70 m.

Accommodation Platforms

The jacket foundations will be fabricated onshore and transported to Subzone 2.
Once at the site, jackets will be lifted by crane onto the seabed and secured with
either standard or suction piles. The piles may either be installed before (pre-piled) or
after (post-piling) the jacket is placed on the seabed.
The number of piles required per foundation will range from 3 up to 12, with pile
diameters ranging from 1 m to 6 m (where 12 piles are required, each will be of a
maximum of 2.2 m diameter). Smaller hammers than those used to drive monopile
foundations, will be used to drive the jacket piles. It is expected that a hammer with
maximum hammer energy of 2300 kJ would be sufficient to install jacket piles for
Project Two. If the installation of the piles to full depth fails due to seabed conditions,
then a combination of piling and drilling will be used.

3.1.18

In the case of suction piles, no hammering is required. Instead, the piles are placed
on the seabed and, using a pump, a negative pressure is applied to the inside of the
pile. This negative pressure ‘sucks’ the pile into the seabed and holds it there.

3.1.19

As with monopiles, there will be noise emissions during the driving and/or drilling of
the jacket piles. The dimensions of the pile are not expected to have a significant
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3.1.25

Given the distance from shore of Subzone 2, it is possible that up to two offshore
accommodation platforms may be required, to accommodate the project operational
and maintenance (O&M) personnel and to store maintenance parts and supplies;
including fuel for helicopters and vessels.

3.1.26

These may be located near the outer edge of Subzone 2, or adjacent to an offshore
HVAC collector substation or offshore HVDC converter substation.

3.1.27

The accommodation platforms will be supported by either monopile, jacket or gravity
base foundations, similar to those used for WTGs.

3.1.28

In order to power the accommodation platforms, cables may connect from them to
either one of the offshore HVAC collector substations or WTGs. The design and
installation of these cables will be similar to the inter-array cables (see paragraphs
3.1.33 and 3.1.34).
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Offshore Transmission Infrastructure
3.1.29

The options for the design of the offshore transmission systems fall into two distinct
categories; those that use both HVAC and HVDC equipment, and those that utilise
HVAC equipment exclusively.

3.1.30

For the HVDC options, the offshore electrical components will be required to include:

3.1.31

3.1.32



AC inter-array cables from WTGs to offshore HVAC collector substation(s);



Offshore HVAC collector substation(s);



Offshore HVDC converter substation(s);



Cables from offshore HVAC collector substation(s) to HVDC converter
substation(s); and



Offshore cable crossings
3.1.35

Depending on the final WTGs and cable layouts, offshore cable crossings may be
required to lay cable over existing pipelines and/or power cables installed in Subzone
2 or the cable route. The crossings will be designed to minimise the impacts on
existing infrastructure.
Offshore HVAC collector substation

3.1.36

Offshore HVAC collector substations will provide a centralised collection point for the
inter-array cables; and transform the voltage of the electricity generated at the WTGs
to a higher voltage, suitable for transporting bulk power flows. Up to a maximum of
six offshore HVAC collector substations could be required for Project Two.

HVDC transmission cable from offshore HVDC converter substation(s) to
landfall.

3.1.37

The substation(s) will be located within the boundary of Subzone 2. Exact locations
are yet to be defined.

For the HVAC export options, the offshore electrical components that will be required
include:

3.1.38

Offshore HVAC collector substations will be supported by a monopile, jacket or
gravity base foundation, similar to those described above and will require similar
seabed preparation.



AC inter-array cables from WTGs to offshore HVAC collector substation(s);



Offshore HVAC collector substation(s);

HVDC export option



Up to two offshore HVAC reactive compensation substations; and

Offshore HVDC converter substation



HVAC transmission cables from offshore HVAC collector substation(s) to the
landfall via the offshore HVAC reactive compensation substation.

It is important to note that whilst both the HVAC and HVDC options are described
separately, a combination of both technologies – 900 MW of each, for example –
could be used to connect Project Two to the National Grid network. The realistic
worst case scenario has been chosen for all environmental assessments and in some
cases that is a combination of both HVAC and HVDC
Inter-array cables

3.1.33

Inter-array cables will connect the individual WTGs in Subzone 2 to the offshore
HVAC collector substation(s). The inter-array subsea cables will be a three core
configuration and will be buried in the seabed where possible.

3.1.34

Cable installation would most likely involve one, or a combination of, jetting, trenching
and ploughing from an anchored barge or Dynamic Positioning (DP) vessel. Where
cable burial is not possible, surface laying will be required. There is likely to be a
requirement for cable protection around the inter-array cables, as they transition from
the seabed to enter the WTGs via the J-tubes or I-tubes. The exact amount of cable
protection required at each cable end will depend on the burial depths achieved by
the inter-array cable installation. The type of cable protection used will depend upon
local ground conditions and may include: gravel; artificial fronds of seaweed; concrete
mattresses; rock placement; or bags filled with gravel, among other options.

3.1.39

The power generated by the WTGs will be at medium voltage (30 to 70 kV), before
being increased to high voltage at the offshore HVAC collector substations. The
HVAC electricity is then converted to HVDC by the offshore HVDC converter
substation(s), before being transported to shore via HVDC cables.

3.1.40

Up to two offshore HVDC converter substations may be required for Project Two. It is
anticipated that these will be located within Subzone 2 WTG. Co-location and/or
consolidation with the offshore HVAC collector substations is also being considered.

3.1.41

Offshore HVDC converter station(s) will be supported by either jackets or GBFs. If
jacket foundations are used, up to four jackets may be used to support the offshore
HVDC converter substation. If GBFs are used, the platform would likely be supported
on two or three pontoons which rest on the seabed.
Offshore platforms interconnector cables

3.1.42

10

Offshore platform interconnector cables will connect the offshore HVAC collector
substations to the offshore HVDC converter stations. Cables will be HVAC, three core
and buried in the seabed where possible. In the event of cable burial not being
possible (e.g., when entering platform foundations), additional cable protection will be
provided.
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3.1.43

3.1.44

Up to two offshore platform interconnector cables will be needed to connect HVAC
collector substations and offshore HVDC converter stations. It is assumed that each
cable will be capable of transmitting up to between 225 and 300 MW.

midway along the export transmission cables. The electrical reactors would be
housed on offshore HVAC reactive compensation substations.
3.1.51

The installation methods considered for offshore interconnector cables are the same
as transmission cables for HVAC export cables. These are described in paragraphs
3.1.53 and 3.1.54.

Table 3.2

Export cables
3.1.45

3.1.46

3.1.47

3.1.48

3.1.49

3.1.50

Up to two offshore HVAC reactive compensation substations will be required for
Project Two. These will be located at the coordinates given in Table 3.2 below.
Reactive substation coordinates (WGS 1984).

Substation

For the HVDC transmission , the bulk power flows from the offshore HVDC converter
substation(s) to the landfall, via up to two HVDC circuits, each comprising two single
core subsea cables in separate trenches (i.e., up to four trenches in total), or bundled
together with two cables in each of two trenches. The location of the export cable
route corridor is illustrated in Figure 3-1.

Longitude

One

53° 37' 54.291" N

0° 55' 59.731" E

Two

53° 38' 9.295" N

0° 55' 49.576" E

3.1.52

The extent and method which the HVDC cables will be buried is dependent on the
result of a detailed seabed survey of the final cable route and associated burial risk
assessment process. Cable installation would likely involve one, a combination of, or
all of, ploughing, trenching, jetting, rock-cutting, dredging, surface laying with post lay
burial, or surface laying.

Latitude

The offshore HVAC reactive compensation substations will be supported on
monopiles, jackets or GBFs, similar to those described above for WTGs.
Export cables (HVAC)

3.1.53

Up to eight HVAC cable circuits running to the shore are expected to be used to
connect the offshore HVAC collector substations to the onshore substation, via the
offshore HVAC reactive compensation substation, with a voltage of between 132 kV
and 400 kV.

3.1.54

HVAC export option

The location of the export cable route corridor is illustrated in Figure 3-1. The
installation methods used for HVAC cables will be the same as for inter-array cables
an HVDC transmission cables. The number of trenches required to accommodate the
HVAC transmission circuits will be up to eight.

Offshore HVAC collector substations

Onshore Infrastructure

Where cable burial is not possible, cable protection measures will be used. A realistic
worst case scenario is that such protection will be required for up to 25% of the
offshore export cable route length. Within the boundary of the Humber Estuary SAC,
cable protection measures will be limited to frond mattressing only and no cable
protection will be used in the intertidal area.

3.1.55

In the case of the HVAC export option, the offshore HVAC collector substations
provide a centralised collection point for the inter-array cables and will transform the
voltage of the electricity generated at the WTGs to a higher voltage. Instead of
transmitting this power to an offshore HVDC converter substation, as in the HVDC
option, power will be transmitted to the landfall via export cables and offshore HVAC
reactive compensation substations.

Project Two will connect to the National Grid substation at North Killingholme. The
onshore electrical transmission infrastructure comprises a number of key elements:


Cable landfall at Horseshoe Point, near the village of North Coates, within the
district of East Lindsey, Lincolnshire;



As with the HVDC export option, the offshore HVAC collector substations will be
located within the Subzone 2 arrays. The foundations considered for offshore HVAC
collector substations will be the same as those described above for the offshore
HVAC collector substations in the HVDC export option.

HVDC option will include an onshore HVDC cable route (up to four cable
trenches for approximately 40 km) and an onshore HVDC converter substation
located at North Killingholme, North Lincolnshire; or



HVAC option will include an onshore HVAC cable route (up to eight cable
trenches for approximately 40 km) and an onshore HVAC substation located at
North Killingholme, North Lincolnshire; and

Offshore HVAC reactive compensation substations



Both the HVAC and HVDC options will include interconnecting HVAC cables
from the onshore HVDC converter substation/onshore HVAC substation to the
existing National Grid substation at North Killingholme, North Lincolnshire.

In order to limit the electrical losses inherent in using HVAC transmission over long
distance, it is necessary to use shunt reactors to provide reactive, compensation

11
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Figure 3.1

Location of Project Two (Subzone 2 and export cable route corridor) in relation to Project One (Subzone 1 and export cable route corridor) and the wider Hornsea Zone

.
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3.1.56

A description of the key onshore elements of Project Two is given in the sections
below.
Cable Landfall

3.1.57

The export cable corridor will converge to a landfall at Horseshoe Point (Figure 3.2).
All HVDC or HVAC export cables will likely be installed at the landfall in the same
way.

3.1.58

Cable landfall works will involve installing the export cables from the Transition Joint
Bays (TJBs), under the sea defences, and through the intertidal area to sea. All
cables will be installed in the intertidal area within the area identified as “Cable Route
Option Area (Intertidal)’.

3.1.59

3.1.60

TJBs may be excavated within the compound and necessary equipment for the
construction of a trenchless cable crossing set up within them. Alternatively, TJBs
could be excavated following completion of duct installation.
A temporary bridge and/or culvert will be used to cross the drainage ditch behind the
sea defence; and an access track will be instated across the sea defence into the
intertidal area. The access on the landward side of the sea defence may require the
use of temporary earth ramps, to achieve a suitable angle for tracked construction
vehicles. This would be up to 5 m in width. The access track on the seaward side of
the sea defence will be up to 3 m in width where the track passes through protected
dune habitat. The sea defence and dune habitat will be protected from vehicle
movement using suitable mitigation measures to reduce vehicle ground pressure.
The use of tracked vehicles will help to spread the ground pressure - the exact
machinery to be used will depend on the contractor appointed; however based on a
typical vehicle (CAT 330 CL (40T) long reach excavator), there would be a ground
pressure of approximately 60kPa. Temporary track-way (such as aluminium) or
suitable alternative may be used to reduce vehicle ground pressure. It is expected
that vehicle movements on the access tracks during works to install cables across the
sea defence, will not exceed 15 movements per day. There would be a mixture of
vehicles from excavators, bulldozers and possibly some quad bikes for man access.
The specific measures will be designed by the contractor prior to construction. There
will be up to 2 access points into the intertidal, one directly from the main compound
area into the Project Two cable route convergence zone, and a second to the south,
through a pre-existing gap in the dunes and along the beach. The detailed design of
this access will be agreed with the relevant stakeholders prior to construction.

3.1.61

Cables will be installed under the sea defence and into the intertidal area using
trenchless techniques such as HDD, thrust bore, auger boring, or pile ramming.
These techniques were identified to ensure that the installation works do not pose a
significant impact on the sea defence.

3.1.62

A barge will then be used to install the cable through the remainder of the intertidal
area using jetting, trenching, or ploughing and out at certain distance to sea.

3.1.63

The areas where the barge could lay anchors or purposefully ground itself are
identified as ‘Temporary Working Area’ and the ‘Cable Route Option Area (intertidal)’
(see Figure 3.2).

3.1.64

In the intertidal area the cables will be installed in a corridor that is up to 320 m wide,
allowing for the up to eight offshore export cables to be spaced up to 40 m apart.
Where the ‘Cable Route Option Area’ is less than 320 m wide, the width of the
corridor that the cables will be installed in will be the width of the ‘Cable Route Option
Area’.

3.1.65

It is not expected that any ground preparation work will be necessary before cable
laying is carried out at the landfall. Where large boulders or other obstructions are
found, however, they will need to be removed. No cable protection measures will be
used in the intertidal area.

3.1.66

Trenchless techniques such as HDD, thrust boring, auger boring, or pipe ramming
will be used for installing cable ducts between the intertidal area and the TJB.

3.1.67

Construction in the intertidal area at the landfall would be undertaken within the
period April to September inclusive, in any year. The cable installation would be
undertaken in phases. The first phase would comprise installation of up to eight cable
ducts by trenchless methods under the sea defence within a period of up to two
years. Cable installation beneath the sea defence and through the intertidal area
would be carried out over up to four phases, over a total period of up to seven and a
half years. For each cable this would take up to two weeks. In any one year a
maximum of up to four cables would be installed, giving a maximum of eight weeks
working in two week periods, within the April to September period.
Onshore Cable Route
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3.1.68

The installation of the export cables onshore will be broadly similar for HVAC and
HVDC transmission.

3.1.69

The onshore cable route runs from the landfall at Horseshoe Point to the proposed
substation location at North Killingholme. An indicative plan of the onshore cable
route is shown in Figure 3.

3.1.70

Prior to the installation of the onshore cable route, various preconstruction activities
will be carried out (e.g., surveys, environmental mitigation, erecting fences).

3.1.71

Up to eight cable circuits will be installed for HVAC or two for HVDC cables. Each
HVAC circuit will be installed in a single trench and each HVDC circuit may be
installed in up to two trenches (including associated fibre optic cables, and their
associated ducts).

sdf

Figure 3.2

Project Two indicative location of export cable landfall at Horseshoe Point, Lincolnshire.
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3.1.72

3.1.73

During construction, one ‘haul road’ and one ‘access track’, running the length of the
cable will be temporarily required, as well as soil storage mounds. Accordingly, during
installation the width of the corridor will expand temporarily up to 40m, whereas the
width of permanent works will be up to 40 m where a physical obstacle is
encountered.

these will be reinstated following cable installation. Night working may be necessary
to ensure the road is re-opened promptly. To cross large roads, trenchless
techniques such as HDD, thrust or auger boring, or pipe ramming may be used.

Parts of the cable corridor will require the felling of individual trees, where the route
cannot be altered to avoid them, through agreement with the local planning authority.
The area occupied by the onshore cable corridor is mainly used for agricultural
purposes. Once the cables have been installed the land will be reinstated. However,
no building, structure or trees can be place on the easement strip (i.e., the land
directly above the installed cables within the permanent strip).

3.1.81

Hedgerows and trees will be removed (outside the bird nesting season), if occurring
within the working area of up to 20m width. The cables will then be installed under the
line of the removed hedge at approximately 1.2 m. Following reinstatement of the
trench, shallow rooted species will be used for re-planting.

3.1.82

In the case of small drains, ditches will be dammed using sand bags, straw bales and
ditching clay, or alternative form of barrier, maintaining drainage if required. Cable
trenches will be excavated through the ditches, and cables will be installed to provide
a minimum of 2m clearance between the hard bed level and the uppermost part of
the protective duct to allow maintenance works if required.

3.1.83

Temporary bridge structures or culvert crossings will be installed if required,
especially along stretches of the cable route with limited access for HGVs.

3.1.84

The final design of crossings will be approved by the internal drainage board and
Lead Local Flood Authority, as a requirement of the DCO, prior to construction. The
crossings could be in place for up to seven years and would be treated as permanent
structures in relation to flood risk.

3.1.85

Trenchless technique may be used to cross major roads, large watercourses or
drainage ditches, railways, and other large infrastructure. Preliminary geotechnical
surveys will determine individual crossing depths, varying according to the type of
crossing.

Cable and material deliveries
3.1.74

The onshore cables will be delivered to site on steel drums, by road, either from the
manufacturer’s works or the port of entry. Heavy Goods Vehicles (HGVs) will also be
used for other materials delivery and removal.
Cable construction compounds and side access

3.1.75

The cable installation contractor will establish temporary compounds for location of
offices, toilets and other services at appropriate locations adjacent to the cable route
corridor and trenchless crossings, which will remain in place while required during the
construction phase, i.e. 6 years. These will be securely fenced and isolated. Site
lighting will be limited to specific required situations.

3.1.76

The working area will only be accessed by a limited number of side access tracks
along the 40km cable route.

Cable pulling operations
3.1.86

Cable pulling will be required after backfilling and re-instatement to install the cables
within the ducts from the joint bay locations.

3.1.87

Cable drums will be delivered by HGV to temporary compounds along the route
whereby they can be stored if required. From there, the cables can be transported to
jointing bays for pulling which will take place within the working area. The cables will
be pulled into their respective ducts through a joint bay at one end of a length of duct
to the joint bay at the other end using a winch. Cable jointing can proceed at each
jointing pit once both lengths of cable that terminate in it have been installed in their
respective ducts.

3.1.88

The cable pulling process will take approximately two weeks for each 750 m to 2,500
m of cable length, including installing and removing any temporary hard standing
within the working width and delivering cable to the joint bay. Cable duct installation
and cable pulling operations could occur in different construction phases that may be
separated by months/years.

Crossings
3.1.77

Crossings are any locations where the onshore cable route crosses a cable,
infrastructure or obstruction. Crossing methods will be selected according to the
minimum impact affecting the item being crossed.

3.1.78

The open cut method is proposed primarily for the crossing of utilities, ditches, small
roads, tracks and hedgerows where no modifications are required to the standard
cable trenching and installation methodology. The methods utilise the same trenching
design as used throughout the onshore cable route corridor. Crossing methodologies
will vary according to the infrastructure considered.

3.1.79

In the case of utilities, these will be exposed through both manual and mechanical
excavation, being ducts installed below the utility asset. Crossing will be as close to
90 degrees as practicable.

3.1.80

Crossing of Tracks and Public Rights of Way (PRoW) and roads will require minor
traffic management schemes, if diversions are not practicable, and in either case
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Figure 3.3

Project Two onshore cable route corridor and study area
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3.1.97

Jointing pits
3.1.89

3.1.90

3.1.91

3.1.92

All cable lengths (delivered in up to 2,500 m lengths) need to be joined to the next
cable length. Each individual cable circuit requires a separate straight joint which will
be accommodated in a single joining pit. An all-terrain tractor/drum carrier will move
the cable from the marshalling compound to the pulling site.

Haul road and access track

The location of cable jointing pits will be determined by the lengths of the cable being
used and the land use along the cable route, but are expected to be at intervals of
approximately 750 to 2,500 m. Jointing pits will be located as close as possible to
existing roadways avoiding, where practicable, locations in the middle of agricultural
land. The jointing pits for the different cable circuits (up to eight) will be grouped
together, but staggered as necessary so they fit within the permanent cable corridor.
Jointing bay location will depend on detailed design of the cable; it will not be
possible to place them at points of direct access. Therefore in certain locations along
the route, some of the temporary haul road and working area fencing may need to
remain in place between the duct installation and pulling operations. If access to
jointing bays for cable pulling is required several months or years’ later temporary
access track ways or agreement to a limited number of tracked vehicle movements
will be agreed with the land owner.

Cable jointing pits will likely be excavated by a mechanical excavator after which a
prefabricated concrete chamber will be installed. The interior of this enclosure may
need to be temperature controlled. Night work may be required. A small generator
may be required to provide power, as well as pumping of any groundwater.

3.1.94

The cable joint will most likely be covered with a layer of stabilised backfill or a weak
concrete to protect it, with the remainder backfilled with soil.

3.1.98

During the installation of the onshore cables, one temporary haul road and one
temporary access track will be constructed. Each could be up to 5 m wide and extend
up to the full length of the cable route. Otherwise, all vehicles and equipment will be
able to use the haul road.

3.1.99

The haul road (to be utilised by HGVs over 3.5 tonnes during installation) will be
constructed of 0.3 m (on average) of permeable gravel aggregate with geotextiles or
other types of protective matting or temporary metal road. The access track will be
unpaved and used primarily by tracked construction vehicles.

3.1.100 At drain crossings and smaller controlled watercourses, the access road will be
installed over a pre-installed culvert pipe of suitable size, to accommodate the water
volumes and flows necessary. In the case of crossing underground services,
temporary metal roadway sections may be used for protection and to distribute heavy
loads.
Reinstatement

The structure of the jointing pits is yet to be finalised. As a minimum, a concrete slab
will be formed or a prefabricated rectangular concrete box (structures to be roughly
0.3 m tall) will be buried in the ground (at least 1.2 m), with the two ends open to
allow cables to be joined.

3.1.93

Link boxes will be excavated by a mechanical excavator and a prefabricated concrete
(or similar) chamber installed, followed by installation of electrical cabinets and
electrical connections.

3.1.101 Following completion of the onshore cable installation, the working area will be
reinstated to its previous condition. Including:


Reinstatement of intertidal areas, topsoil and subsoil, so that normal agricultural
practice can resume; PRoW along their former alignments; and land drainage
systems, installing, where necessary, a drain typically parallel to the cable route
post construction;



Reseeding of any fields of grassland, grass margins and ditch banks, and
replanting of any hedgerows, shrubs, and trees;



Reconstruction of any drains, ditches or roads crossed using an open cut
method;



Restoration or repair of fences, gates, tracks, or hard standings; and



Loosening of ripping subsoil where it may have been heavily compacted.

Link boxes
3.1.95

3.1.96

Link boxes contain cross connections between the cable shielding, arrangement for
earthing, fibre optic joints, and fibre optic signal boosting equipment. Up to one link
box will be required at each joining pit, the exact location of which is yet to be
determined, but will be on field margins and in accessible areas wherever possible.

Onshore substation options

The link boxes may be approximately 1.5 m x 1.5 m at ground level and up to 2 m
deep. Although they will be covered with secure manholes for protection they will still
be accessible for inspection and testing, which will be required periodically.
Accordingly, the link boxes will not be backfilled.

3.1.102 Depending on thetransmission selected, the onshore substation will either be an
HVAC substation or an HVDC converter substation, or a combination of the two. It
will be unmanned except for during the maintenance visits and can be monitored and
operated completely remotely.
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3.1.103 The substation will consist of a building or buildings at one end of the site abutting an
open ‘yard’, possibly partitioned with concrete or steel walls or fences, containing
switchgear, electrical reactors, and other electrical equipment.

3.1.113 Control and communication equipment will be accommodated in a building that will
include an interface to the National Grid Control Centre via telecommunications
facilities. Low voltage electrical power supply will be provided.

3.1.104 The electrical export cables will enter the substation site and connect to the
substation building. The electrical power will pass through the building and into the
equipment in the yard, exiting the site via underground HVAC cables, which will
connect to Killingholme National Grid substation, located to the south of the site.

3.1.114 The main building and site perimeter will be designed to reduce its visual impact.
Installation
3.1.115 For both the HVAC and HVDC solutions the onshore substation works will be
relatively similar. Initially, it will entail the preparation of the site and access roads,
undertaken by removing vegetation and stripping top soil and sub soils before
introducing a capping layer of crushed stone and further layers to formation levels. A
certain amount of ‘cutting’ and ‘filling’ of soil will be required.

3.1.105 The onshore substation will be located on greenfield, arable land, adjacent to the
Killingholme National Grid Substation and the E.ON and Centrica Combined Cycle
Gas Turbine (CCGT) power stations. It is bordered on the south by high voltage
overhead power lines and on the northwest by a visual impact mitigation bund. To the
north, it is bordered by the proposed ‘Marine Energy Park’ at Able Humber Port.

3.1.116 A temporary working area will be installed adjacent to the onshore HVAC substation
site. A security fence will be erected around the substation site and contractor’s
areas. Site lighting will be directional and only operate when required.

3.1.106 The transmission technology – HVAC, HVDC, or a combination of both – will be
selected post-consent. The finalised detailed engineering design will be agreed with
the local planning authority, North Lincolnshire Council, as a requirement of the DCO.

3.1.117 Damping sprays during periods of dry weather will be used to prevent the creation of
dust, and a wheel wash facility will be installed.

Onshore HVDC converter substation

3.1.118 Once the foundations are in place and an oil containment scheme complete, delivery
and installation of the transformers will be undertaken. For a limited period 24-hour
working will be required to fill the transformers with oil processing to remove traces of
moisture. The oil conditioning process normally takes about 72 hours per main
transformer. The provision of a local electricity supply will also be required. An oil
containment system will also be incorporated to prevent pollution.

3.1.107 If the HVDC export option is used, an onshore HVDC converter substation will be
required to allow Project Two to be connected to the National Grid. The HVDC
converter substation is required to convert HVDC electricity back into HVAC suitable
for connection to the grid.
3.1.108 The HVDC converter substation will incorporate up to two approximately 900 MW or
one up to 1,800 MW Voltage Source Converter (VSC) to convert the potential
maximum ± 600 kV HVDC to 400 kV HVAC. HVDC and HVAC switchgear will be
provided to control circuits and allow safe working access. The filtering requirements
of this technology are expected to be minimal if required at all.

3.1.119 The final surfacing of internal roads and placement of clippings to the site areas will
complete the construction phase.
HVAC Interconnection with National Grid Substation

3.1.109 Control and communication equipment will be accommodated in a building that will
include an interface to the National Grid Control Centre via telecommunications
facilities.

3.1.120 Up to two 400 kV HVAC electrical circuits will need to connect the onshore substation
to the Killingholme National Grid substation, allowing the electrical power generated
by the wind farm to be transferred to the National Grid transmission network.

3.1.110 The main building and site perimeter of the substation will be designed to reduce its
visual impact. The use of the external meshed air terminals is being proposed as a
form of lighting protection.

3.1.121 Interconnection cables will run to the north side of the Killlingholme National Grid
substation, final routing yet to be determined.

3.1.111 If the HVAC export option is used, an onshore HVAC substation will be required to
allow Project Two to be connected to the National Grid.

3.1.122 The interconnection will be made of up to two HVAC cable circuits, consisting of three
single core cables buried in a single cable trench, at a voltage of 400 kV and
diameter of 180 mm maximum. Each cable trench will be up to 2 m deep (to top of
asset), 1.5 m wide at the bottom and 3 m wide at the top. Crossings may be required,
and will be as described in paragraphs 3.1.77 to 3.1.85.

3.1.112 This equipment will include up to eight main onshore transformers, 400kV and export
cable transmission switchgear, harmonic filtering equipment, shunt and dynamic
reactors, autotransformers, lighting and transient protection equipment, and other
auxiliary equipment.

3.1.123 When they reach the Killingholme National Grid substation building, these cables will
come out of the ground and connect to gas insulated ducts which enter the building,
which will then run to the busbar clamps on the offshore transmission circuit within
the Killinghome National Grid substation.

Onshore HVAC substation
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3.1.124 Installation of these cables will be similar to that described for the onshore cables and
trenches in above.

3.2

Project Timescale

3.2.1

A summary of the indicative construction programme is given in Figure 3-4 below.
Construction work is proposed to start in 2017. The durations identified are a realistic
worst case estimates for a single phase construction for the build of the maximum
project capacity and number of components. It should be noted, however, that
Project Two could be built in up to four phases.

3.2.2

All parameters discussed in this section are indicative for the purposes of the ES
(and HRA). The final construction programme will be submitted to the MMO under
the requirements of the DML. The Code of Construction Practice ( Volume 4- Annex
7.4.3.5 of the ES) which will detail the onshore programme of construction will be
required under the DCO to be submitted to the Local Planning Authorities for their
approval.
Component
Onshore

Year 1

Year 2

Year 3

Year 4

Year 5

Export Cable
Substation

Inter-tidal Ducting
Cable Installation
Offshore

Export Cable
WTG Foundation - Piling Duration
WTG Foundation - Topside Installation
Substations
Inter-Array Cables
WTG Installation
Commissioning

Figure 3.4

Indicative construction programme
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4

SCREENING EXERCISE FOR PROJECT TWO

4.1.1

The screening exercise (Stage 1 of the HRA) is presented in full in Annex 01: HRA
Screening Report and summarised in the sections below.

4.2

Screening Criteria

4.2.1

The criteria used in screening for European sites took account of the location of the
sites relative to Project Two, the zone of influence of potential impacts associated
with the project and the ecology and distribution of qualifying features. These criteria
are described in Table 4.1.

4.2.2

Following the initial identification of sites, the potential for LSEs was considered.
Where there was no potential impact pathway or the potential effects associated with
an impact were considered to be insignificant, a site was screened out for further
consideration in HRA. Where the potential for LSE could not be excluded, sites were
taken forward for further consideration.

4.2.3

1. Regional populations for each species as detailed in Appendices B-F were used as the
population scales for each species in each relevant biological season;
2. Baseline mortalities for every SPA population within each regional population were
calculated using survival rates from BTO Birdfacts;
3. SPA populations analysed to determine proportion of birds likely to interact with
Subzone 2 in season relevant to assessment for each species;
4. The above proportion is applied to collision/displacement mortalities in each season to
determine the number of mortalities attributable to each SPA population; and
5. The apportioned collision and displacement mortalities are compared to the 1% baseline
mortality to determine the potential for LSE. If the 1% threshold is surpassed there is
potential for LSE and the SPA would be taken forward for further assessment.
4.2.9

Further detail on the site selection criteria used in the screening exercise, broken
down for Annex I habitats, Annex II species and bird qualifying features can be found
in Annex 01: HRA Screening Report.
4.2.10

Further consideration of sites and features following Phase 2 Consultation
4.2.4

Natural England recommended in their response to the Phase 2 Consultation that
furthers sites and features were assessed in the HRA report (see Consultation
Report). The following breeding features from the Flamborough and Filey Coast
pSPA were recommended for consideration by Natural England; kittiwake, guillemot,
razorbill and puffin. These species have therefore been included in the assessment.

4.2.5

Since the submission of the Draft ES at Phase 2 Consultation, Natural England have
published draft guidance on Biologically Defined Minimum Population scales
(BDMPS) to be used for assessing the impacts of offshore wind farms on breeding
bird features outside of the breeding season. The population scales presented by
Natural England in their BDMPS guidance differ from those used in the non-breeding
screening assessment detailed in the HRA screening report.

4.2.6

4.2.7

4.2.8

Collision estimates were based on Option 1 at 99% and displacement estimates used
the following parameters:


Gannet – 70% displacement, 10, 1 and 1% mortality



Guillemot – 30% displacement, 10, 2 and 1% mortality



Razorbill – 40% displacement, 10, 2 and 1% mortality



Puffin - 40% displacement, 10, 2 and 1% mortality

For all species during all biological seasons mortality estimates fell below the 1%
increase in baseline mortality, therefore indicating there is no potential for LSE
outside of the breeding season. However, for the features of the Flamborough and
Filey Coast pSPA an assessment during all biological seasons has been carried out
for completeness.

Table 4.1

Criteria used for initial identification of sites.

Criteria used for initial identification of European Sites

The implications of the BDMPS report were discussed with Natural England following
Phase 2 Consultation. It was agreed that an additional screening exercise should be
carried out to determine the potential for LSE outside of the breeding season in light
of the revised population scales.
Natural England recommended that in order to determine the potential for LSE
outside of the breeding season, the predicted effect should be compared against a
1% increase in baseline mortality, noting that an increase greater than 1% represents
a potential for LSE.
The additional screening analysis is detailed in Appendix I of this report and follows
the methodlogy outlined below:
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1

European site overlaps with Project Two Boundary.

2

European site supports mobile populations of qualifying features (e.g., Annex I birds,
Annex II marine mammals and migratory fish) that may interact with potential effects
associated with Project Two).

3

European site with qualifying features/species, for which mean maximum foraging or
migratory range overlaps with Project Two.

4

European sites and/or qualifying features located within the potential zone of
influence of impacts associated with Project Two (e.g., habitat loss/disturbance,
increase in suspended sediment and sediment deposition, noise and risk of
collision).

5

European sites with primary reasons or qualifying features for site selection recorded
during site-specific surveys.

sdf
Development
phase

4.3

Potential impacts

4.3.1

The potential impacts arising from the construction, operation and maintenance and
decommissioning phase of Project Two, considered in the screening exercise are
summarised in Table 4.2 (see Annex 01: HRA Screening Report, for further details
and maximum adverse scenarios used in the screening exercise).

Table 4.2

Changes to water quality:
Accidental release of contaminants
Underwater noise:
Underwater noise from operational turbines and vessel movement,
resulting in behavioural and/or masking impacts on marine fauna.

Potential impacts arising from Project Two.

Development
phase

Potential Impact

Introduction of hard substrate:
Changes in species composition and biodiversity, as a result of
colonisation of turbines, cable and scour protection; and potential for reef
effects.

Potential Impact
Disturbance / habitat loss:

Electromagnetic Fields (EMFs):

Temporary disturbance/loss of seabed habitat associated with cable
laying operations (including anchor placement and access to the
intertidal), spud-can leg impacts from jack up operations and seabed
preparation works for gravity base foundations.

EMFs emitted by inter-array and export cables during the operational
phase, resulting in behavioural effects on sensitive marine fauna.
Disturbance:

Changes to water quality:




Construction



Temporary disturbance/habitat
operations.

Temporary increase in suspended sediment concentrations
and sediment deposition, as a result of cable and
foundation installation and seabed preparation works for
installation of gravity base foundations;

of

pollutants

(e.g.

as

a

result

of

maintenance

Collision risk:
Collision with maintenance vessels (marine mammals); and
Collision with rotating blades (bird features).

Release of contaminants as a result of seabed disturbance
during construction; and
Accidental release
spillage/leakage).

loss

Barrier effects and displacement:

accidental

Displacement and potential barrier to bird features, as a result of the
physical presence of the wind farm.

Underwater Noise:

Changes to the hydrodynamic regime:

Underwater noise as a result of foundation installation (e.g. piling) and
other construction activities (cable installation, vessel movement),
resulting in injury/behavioural effects on marine fauna.

Changes in tidal and wave regime, sediment transport and scour effects,
resulting in an alteration of seabed habitats, as a result of the physical
presence of Project Two.

Collision risk:

Changes to fishing activity:

Increased vessel traffic during construction may result in increased
collision risk to marine mammal species.

Potential reduction of fishing activity and/or displacement of effort in other
areas.

Changes to prey availability:

Disturbance:

Indirect impacts associated with changes in prey resource.

Temporary disturbance/loss of habitat as a result of operations to remove
Decommissioning inter-array, platform inter-connector and export cables, and jack-up
operations to remove foundations.

Operation
and Permanent loss of seabed habitat:
Maintenance
Loss of habitat associated with the footprint of the project.

Changes in water quality:
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phase

Potential Impact


Increase in suspended sediment concentrations and
subsequent sediment deposition associated with the
removal of foundations, inter-array, accommodation
platform and export cables;



Release of contaminants as a result of seabed disturbance
during construction; and



Accidental release
spillage/leakage).

of

pollutants

(e.g.,

accidental

Underwater Noise:
Underwater noise as a result of removal of turbines and cables and vessel
traffic
Collision risk
Increased vessel traffic during construction may result in increased
collision risk to marine mammal species.
Changes to prey availability
Indirect impacts associated with changes in prey resource.

4.4

European sites considered in the screening Exercise

4.4.1

Eleven UK and 38 non-UK (Belgian, German, Danish, French and Dutch) SACs/SCIs
were considered in HRA screening for Project Two. In screening for bird features, a
total of 64 UK SPAs and further 26 European SPAs and 36 Ramsar sites were also
considered. Detail on all of the SACs, SCIs, SPAs and Ramsar sites considered in
screening is presented in Annex 1: HRA Screening Report:


SACs and SCIs: Table 4.4 and Figure 4.1; and



SPAs and Ramsar sites: Table 4.6 and Figure 4.2.

4.5

Likely Significant Effects

4.5.1

A summary of the findings of the screening exercise is given in Table 4.3. This
presents the sites, features and potential impacts for which LSEs could not be
excluded at the screening stage.
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Table 4.3

List of European sites, features and potential impacts for which LSEs could not be excluded through the screening exercise.

European site

Distance from Subzone
2 and (export cable) km

Feature

Potential impact

Annex I habitats
Disturbance during construction
Humber Estuary SAC (and Ramsar)

89 (0)

Annex I habitats

89 (0)

River lamprey
lamprey

Changes to water quality (increased suspended
concentrations and sediment deposition) during construction

sediment

Changes to water quality (increased suspended
sea concentrations and sediment deposition) during construction

sediment

Annex II migratory fish

Humber Estuary SAC (and Ramsar)

and

EMFs during operation

River Derwent SAC

143 (45)

River and sea lamprey

Changes to water quality (increased suspended
concentrations and sediment deposition) during construction
EMFs during operation

Annex II marine mammals
Berwickshire and North Northumberland Coast SAC

242 (208)

Grey seal

Humber Estuary SAC (and Ramsar)

89 (0)

Grey seal

The Wash and North Norfolk Coast SAC

90 (40)

Harbour seal

SBZ 1/ ZPS 1

298

Harbour porpoise

SBZ 2/ ZPS 2 SCI

287

Harbour porpoise

SBZ 3/ ZPS 3 SCI

290

Harbour porpoise

Vlakte van de Raan pSCI

274

Harbour porpoise

Borkum – Riffgrund SCI

262

Harbour porpoise

Doggerbank (German Dogger Bank) SCI

63

Harbour porpoise

Hamburgisches Wattenmeer SAC

401

Harbour porpoise

Helgoland mit Helgoländer Felssockel SAC

374

Harbour porpoise

Nationalpark Niedersächsisches Wattenmeer SCI

296

Harbour porpoise

NTP S-H Wattenmeer und angrenzende Küstengebiete
388
SCI

Harbour porpoise

Östliche Deutsche Bucht SCI

351

Harbour porpoise

Sylter Außenriff SCI

295

Harbour porpoise

Steingrund SAC

385

Harbour porpoise
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European site

Distance from Subzone
2 and (export cable) km

Feature

Unterelbe SCI

433

Harbour porpoise

Dråby Vig SAC

533

Harbour porpoise

Gule Rev pSCI

516

Harbour porpoise

Sydlige Nordsø SAC

349

Harbour porpoise

Venø, Venø Sund SAC

501

Harbour porpoise

Vadehavet med Ribe Å, Tved Å og Varde Å vest for Varde
418
SAC

Harbour porpoise

Anse de Vauville SCI

519

Harbour porpoise

Baie de canche et couloir des trois estuaires SCI

362

Harbour porpoise

Baie de Seine occidentale SCI

502

Harbour porpoise

Bancs des Flandres pSCI

282

Harbour porpoise

Banc et rècifs de Surtainville SCI

535

Harbour porpoise

Estuaire de la Seine SCI

488

Harbour porpoise

Estuaires et Littoral Picards (baies de Somme et d’Authie)
383
SAC

Harbour porpoise

Falaises du Cran aux oeufs et du cap gris-nez, dunes du
326
chatelet, marais de tardinghen et dunes de wissant SCI

Harbour porpoise

Rècifs et landes de la Hague SCI

508

Harbour porpoise

Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de
490
Saire SCI

Harbour porpoise

Récifs Gris-Nez Blanc-Nez SCI

315

Harbour porpoise

Ridens et dunes hydrauliques du detroit du pas-de-calais
320
pSCI

Harbour porpoise

Doggersbank pSCI

63

Grey seal, harbour seal and
harbour porpoise

Klaverbank SCI

50

Grey seal, harbour seal and
harbour porpoise

Noordzeekustzone SAC

192

Harbour porpoise

Noordzeekustzone II pSCI

192

Harbour porpoise

Vlakte van de Raan SAC

275

Harbour porpoise

Potential impact
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European site

Distance from Subzone
2 and (export cable) km

Feature

Potential impact

Bird Features

Humber Estuary SPA ( and Ramsar)

89 (0)

Bree Nonding breeding

Wader
and
wildfowl

n/a

Wader
and
wildfowl

n/a

Disturbance during construction and decommissioning (intertidal birds)

Gannet
Kittiwake
Flamborough and Filey Coast pSPA

100

Razorbill
Guillemot

n/a
Collision and displacement of birds during the operational phase

Puffin
Fulmar
Forth Islands SPA

345

Fulmar

n/a

Fowlsheugh SPA

394

Fulmar

n/a
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5

INFORMATION TO INFORM THE APPROPRIATE ASSESSMENT (AA)

5.3

Project Designed-in Mitigation

5.1

Introduction

5.3.1

5.1.1

As described in Section 2.2 above, a European site/feature is progressed to the AA
Stage (Stage 2 of the HRA) where it is not possible to exclude the potential for LSE.
European sites, features and potential impacts requiring an AA for Project Two are
therefore those for which LSEs could not be ruled out during the screening exercise
(Table 4.3).

In order to minimise potential impacts of Project Two on ecological receptors, a
number of project designed-in mitigation measures will be implemented by SMart
Wind. Relevant designed-in mitigation measures to Annex I habitats, Annex II
migratory fish, Annex II marine mammals, offshore and intertidal bird features are
given below in Table 5.2 to Table 5.6. These are based on those presented in
relevant chapters of the ES.

5.1.2

Relevant information to help inform the AA is provided in the sections below,
including a description of the European sites under consideration and their interest
features, as well as an assessment of potential effects on site integrity in light of the
conservation objectives of each site. This is given separately for Annex I habitats,
Annex II migratory fish, Annex II marine mammals and bird features.

5.2

Maximum Adverse Scenarios

5.2.1

The scenarios selected for assessment of impacts identified in Table 4.2, are those
which would result in the greatest potential effect on relevant features. These have
been defined taking account of the information provided in the project description
(ES, Volume 1, Chapter 3 of the ES: Project Description) and are summarised in
Table 5.1. Impacts of greater adverse significance are unlikely to arise should any
other development scenario within the project Design Envelope (e.g., different
foundation types, turbines layout) be taken forward in the final design scheme. The
assessment scenarios presented are consistent with those used for assessment in
relevant ES Chapters, as follows:

5.2.2



Volume 2, Chapter 1: Marine Processes;



Volume 2, Chapter 2: Benthic Subtidal and Intertidal Ecology;



Volume 2, Chapter 3: Fish and Shellfish Ecology;



Volume 2, Chapter 4: Marine Mammals;



Volume 2, Chapter 5: Ornithology;



Volume 2, Chapter 7: Shipping and Navigation;



Volume 3, Chapter 3: Ecology and Nature Conservation;



Volume 3, Chapter 4: Intertidal Ornithology; and



Volume 4, Annex 4.3.2: Subsea Noise Technical Report.

For the purposes of this report, only potential impacts for which LSEs were identified
in the screening exercise have been included. Further detail and a full justification for
selection of maximum adverse scenarios can be found in relevant Chapters of the ES
listed above.
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Table 5.1

Potential impacts considered for HRA assessment and relevant features subject to potential impacts.

Potential impact

Maximum worst case scenario

Qualifying features
requiring further
assessment

Justification

Construction phase
Disturbance

The maximum adverse scenario presented is
associated with the HVAC option. This option
466,200 m2 due to jack-up barge deployments for foundations for up to 360 includes installation of up to twice the length of
5 MW turbines, six offshore HVAC collector substations, two offshore
export cables than the High Voltage Direct
HVAC reactive compensation substations and two accommodation
Current (HVDC) option resulting in a greater
platforms (assuming six spud-cans per barge and three jack up operations total temporary habitat loss for the HVAC
option.
per turbine);
Seabed preparation works prior to gravity base
6,750,000 m2 from burial of 675 km of inter-array cables, via ploughing/
installation represents the maximum adverse
trenching/jetting/rock cutting/dredging/surface laying with or without post
scenario, with respect to spatial extent, for
burial (10 m corridor);
temporary habitat loss, compared to the
deposition of drill arisings resulting from jacket
2
100,000 m from burial of 10 km of accommodation platform power cables,
foundation installation. However, due to the
via ploughing/ trenching/jetting/rock cutting/surface laying potentially
fact that the deposition of sediment as a result
augmented by mobile sediment clearance and cable protection installation of drilling will be of a different nature of the
surrounding seabed, this is also assessed.
(10 m corridor);
The area affected by the deposition of material
12,000,000 m2 from burial of 1,200 km of export cable (eight trenches of
as a result of seabed preparation works and
150 km length) via ploughing/ jetting/rock cutting/surface laying with or
sandwave clearance activities has been
without post burial (or use of frond mattressing within the Humber Estuary
calculated based on 3D dynamic plume
SAC; 10 m width of seabed);
modelling of the deposition of coarse material
resulting from disposal operations. The total
2
18,162,333 m from deposition of material to depths of up to 1.5 m as a
area of seabed affected was found to be
result of seabed preparation works prior to the installation of all gravity
approximately 250 m in diameter for each
base foundations;
seabed preparation site and 200 m in diameter
2
3
for
each placement associated with sandwave
5,497,787 m from deposition of up to 1,400,000 m of material to depths
clearance (see Chapter 1: Marine
of up to 1 m as a result of sandwave clearance activities associated with
Processes).The maximum adverse scenario
cable installation along the cable route corridor, via trailer suction hopper
for temporary habitat loss has considered the
dredging;
burial of all subtidal cables, except where the
necessary burial depth cannot be achieved in
2
930,632 m from cable barge anchor placement associated with cable
the subtidal parts of the Humber Estuary SAC,
laying for two vessels for all subtidal cables (nine anchors per barge
in which case frond mattressing may be
repositioned every 500 m);
employed.
2
Maximum total area of subtidal temporary
509,189m from works to bury up to 19.2 km of export cable in the
habitat loss for Habitats A, B and C associated
intertidal (up to eight cables of 2.4 km length) via
with this scenario.
trenching/ploughing/jetting (assuming habitat loss within the entire cable
convergence zone) and assuming trenchless techniques are used to cross Temporary habitat loss within entire intertidal
convergence zone and temporary working
the coastal defence and sand dunes to a minimum distance of 100 m from
area as the maximum adverse scenario
the seaward edge of the transistion pit in the temporary compound area to (including anchor placements), though direct
impacts (i.e., excavation) will only occur within

Temporary disturbance/habitat loss of:
•

•

•

•

•

•

•

•
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Annex I habitats

•

Bird features (intertidal)
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Potential impact

Maximum worst case scenario

Qualifying features
requiring further
assessment

Justification

the exit pit in the intertidal;
•

11,233,461m2 due to temporary works in the intertidal including anchor
placement and the purposeful grounding of the cable laying barge; and

•

2,500 m2 of disturbance to intertidal habitats from the temporary access
tracks to the intertidal (a 10 m wide corridor parallel to the seawall in the
intertidal extending to the convergence zone).

a proportion of the convergence zone.
The installation of cables under the coastal
defence via trenchless techniques, may be
undertaken to between 100 and 2,500 m from
the seaward edge of the transition pit in the
temporary compound area, however, 100 m is
considered the maximum adverse scenario as
it results in the maximum temporary
loss/disturbance to Salicornia habitat.

Total subtidal temporary disturbance/habitat loss = 43,906,952m2
Total intertidal temporary disturbance/habitat loss = = 1,745,151m2
Offshore construction works in up to four phases within an offshore construction
window of up to 8.5 years.
Works to install the export cable in the intertidal in up to four phases over up to 6
years (between April and September).
Increased suspended sediment concentrations and deposition (and seabed
disturbance leading to release of sediment contaminants):
•

•
Changes to Water Quality
•

Temporary increase in
suspended sediment
concentrations and
sediment deposition

•

•

•
•

•

Seabed preparation for gravity base foundation installation of up to 120
15 MW turbines (with minimum spacing of 1,500 m), to a depth of up to
5 m over a circular area with a diameter of up to 78 m. Removal of a
maximum of 23,892 m3 per turbine foundation and maximum total spoil
volume across the whole array of 2,389,181 m3;
Seabed preparation for gravity base foundation installation of six offshore
HVAC collector substations, and two accommodation platforms to a depth
of up to 5 m over a circular area with a diameter of up to 70 m. Maximum
spoil per platform of 19,242 m3 and total for all substations of 153,939 m3;
Seabed preparation for gravity base foundation installation of two offshore
HVDC converter stations to a depth of up to 5 m. Maximum spoil for two
platforms of 209,000 m3;
The installation of monopiles for 120 10 m diameter turbines (with
minimum spacing of 1,500 m), assuming all piles require a full drill out to
50 m penetration depth resulting in 3,927 m3 of material released per
foundation. Disposal of drill arisings at surface;
Installation of 675 km of inter-array cables via jetting. Burial to depth of 3 m
below the stable seabed and 10 m width of disturbance;
Installation of 1,200 km of export cables (eight cable trenches 150 km in
length) via jetting. Burial to depth of 3 m below the stable seabed and 10 m
width of disturbance;
Sandwave clearance at the following Kilometre Point (KP) locations along
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The maximum adverse scenario presented for
foundation installation is associated with the
HVDC option as this option includes two
offshore HVDC converter stations which
require greater areas of seabed preparation
than the offshore HVAC reactive compensation
substations.
For cable installation, the maximum adverse
scenario is for the HVAC option as this will
result in installation of up to twice the length of
export cables compared to the HVDC option.
Excavation of maximum volume of material from
the largest diameter gravity base foundations.
Based on initial site surveys, it is expected that
the average thickness of the dredged layer will
be up to approximately 2 m, depending on
gravity base design. It is therefore unlikely that
23,892 m3 of material will be released per
turbine foundation so this assessment
represents a conservative maximum adverse
scenario.
Disposal of maximum volume of drill arisings
from the largest diameter monopile foundations.
Although the volumes of spoil released per
foundation are lower for drilling compared to
seabed preparation, the disposal of the

•

Annex I habitats

•

Annex II migratory fish
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Potential impact

Maximum worst case scenario

Justification

the cable route corridor: KP 52.2; KP 58.5 and KP 60; KP 61 to KP 63; KP
70 to 71.5; KP 76 to 77.5; KP 81 to KP 83.2; and KP 96 (see Figure 1.8 in
Chapter 1 of the ES: Marine Processes). Sandwave clearance using trailer
suction hopper dredging or mass flow excavator; and
•

Installation of 19.2 km of export cable within the cable route convergence
zone in the intertidal (up to eight cables of 2.4 km length) via jetting.

maximum volume of drill arisings from the
greatest number of piles, (in this case arising
from jacket foundations), is also assessed due
to the potential for the introduction into the
water column (and subsequent deposition) of a
different sediment type under this activity.
Disposal of maximum volume of drill arisings
from the largest diameter monopile
foundations. The assessment assumed a
maximum volume of 3,927 m3 of material
released per foundation (see Annex 5.1.4:
Plume Dispersion Modelling). The actual
maximum volume quoted in the Project
Description is 3,848.5 m3, which is less than
was assumed for the modelling assessment,
so this represents a conservative worst case
assessment.
Predicted increases in suspended sediments
and sediment deposition as a result of cable
installation assumes the greatest number and
length of cables and the greatest burial depth
for cables.
Cable installation would likely involve one, a
combination of, or all of, ploughing, trenching,
jetting, rock-cutting, dredging, surface laying
with post lay burial, or surface laying. Of these
techniques, jetting will disturb the greatest
volume of sediment and as such is considered
to be the maximum adverse scenario for
sediment dispersion.
In areas with large mobile sand waves, a final
burial depth of 5 m may be achieved along up
to 20% of the length of the cable route corridor.
The sandwaves will be cleared, as described
above. When the sand waves re-establish
themselves over the top of the cables, the
cables could then be at a depth of around 5 m
under the surface of the seabed sediments. As
the cable will not physically be buried to 5 m, a
burial depth of 3 m below the stable seabed is
considered to be the maximum adverse
scenario for sediment dispersion resulting from
cable burial activities.
The methods that may be used to install cables
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requiring further
assessment
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Potential impact

Maximum worst case scenario

Qualifying features
requiring further
assessment

Justification
in the intertidal area are jetting, trenching and
ploughing. Of these techniques, jetting will
disturb the greatest volume of sediment and as
such is considered to be the maximum adverse
scenario for sediment dispersion.

Underwater noise

Maximum adverse spatial: Monopile foundations (HVDC
transmission):
- Piling of 225 x 8 MW turbines, comprising 10 m diameter monopiles
foundations with a maximum pile energy per strike of 3,000 kJ; and
- Piling of substations and platforms with a maximum pile energy per strike of
2,300 kJ comprising:
o Six offshore HVAC collector substations (eight 3.5 m diameter piles per
foundation) = 48 piles;
o Two offshore accommodation platforms (eight 3 m diameter piles per
foundation) = 16 piles; and
o Two offshore HVDC converter substations (four jacket foundations with
18 3.5 m piles per foundation) = 144 piles.
Total number of piles for monopile foundations = 225 piles. Piling duration for
monopiles ranges between 7 to 15.5 hrs per foundation, but depending on the
soil profile, an interval of up to 57 hrs of drilling may also be required.
Total number of piles for substation and platform jacket foundations = 208 piles.
Indicative piling duration is 11.5 hours per pile with up to 25 hrs of drilling where
necessary.
The worst case spatial is based on concurrent (two) vessel piling with vessels
located a maximum distance of 20 km apart within Subzone 2.The actual time
piling (i.e., not including drilling, downtime or handling time etc.) for installation
of monopiles is estimated as 4.5 months and the estimated piling time for
substations and platforms is 3.3 months. Piling will occur over up to four phases
with either one or two vessels operating at any one time.
Maximum adverse temporal: Jacket foundations (HVDC transmission):
- Piling of 120 foundations for 15 MW turbines, comprising twelve 2.2 m
diameter piles per foundation and with a maximum pile energy per strike of
1,700 kJ = 1,440 piles.
- Piling of substations and platforms with a maximum pile energy per strike of
2,300 kJ comprising:
o Six offshore HVAC collector substations (eight 3.5 m diameter piles per
foundation) = 48 piles;
o Two offshore accommodation platforms (eight 3 m diameter piles per
foundation) = 16 piles; and
o Two offshore HVDC converter substations (four jacket foundations with 18
3.5 m piles per foundation) = 144 piles.
Total number of piles for jacket turbine foundations = 1,440 piles. Piling duration
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Maximum adverse spatial scenario (i.e.,
largest area of effect):
This scenario assumes 8 MW monopile
foundations as these would require the largest
hammer energy and therefore result in the
largest area of ensonification. Two vessels
operating concurrently spaced at 20 km apart
would represent the largest area of impact
from subsea noise at any one time. 5 MW
monopiles also require a 3,000 kJ hammer but
the piling duration is likely to be slightly shorter
in this case and therefore 8 MW monopiles
was selected as the worst spatial case.
Maximum adverse scenario for the
temporal maximum adverse scenario:
The maximum adverse temporal scenario is
based upon the scenario that represented the
longest accumulated piling for the turbines and
substations/platforms combined. The total
accumulated duration of piling amounts to 1.32
years and this will be undertaken in up to four
phases across the piling construction period.
The total piling duration for the temporal worst
case scenario is calculated taking into account
the three main soil types across Subzone 2,
using a weighted average pile duration for
these soil types. A maximum hammer energy
of 1,700 kJ will be required for installation of
piles for this scenario.
Maximum piling construction period:
The piling phasing has been estimated over
different foundation scenarios which require
different hammer energies according to the
diameter of the pile. The longest construction
piling schedule (i.e. time to install all the
foundations accounting for periods of weather
downtime, trips back to port, and including
20% contingency), was estimated using the
scenario that potentially represents the longest

•

Annex II marine
mammals
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Potential impact

Maximum worst case scenario

Qualifying features
requiring further
assessment

Justification

for 1,700 kJ jackets ranges between 1 to 6 hours per pile.
Total number of piles for substations and platform jacket foundations = 208
piles. Indicative piling duration is 11.5 hours per pile with up to 25 hrs of drilling
where necessary.
The actual time piling (i.e., not including drilling, downtime or handling time etc.)
for installation of 15 MW jackets is estimated as 12.5 months and the estimated
piling time for substations and platforms is 3.3 months. Total piling is therefore
15.8 months (1.32 years) and piling will occur over up to four phases. This
estimate is based upon a single piling vessel, but the duration may be
shortened if two vessels pile concurrently.
Maximum piling construction period:
The piling construction period is the total length of time over which piling will
intermittently occur to complete the installation of the foundations for the WTGs,
substations, platforms and HVAC substations. The maximum piling construction
period is estimated as five years.

vessel time on site. The length of scenarios
varied according to the diameter of the pile and
soil type. This was because for some
scenarios it was anticipated that drilling would
also be required to install piles in some
locations due to refusal, and a programme of
‘drive/drill/drive’ will be used, therefore
extending the duration of the piling period.
Five years is therefore the maximum extent of
the piling period and for most of the scenarios
the piling period will be considerably less than
this and may be closer to four years

Operational phase

Electromagnetic fields (EMF)
emitted by inter array and
export cables

Maximum EMF resulting from:
• Up to 675 km of single AC inter-array (maximum voltage of 70 kV);
• Up to 10 km of single inter accommodation platform cables (maximum
voltage of 70 kV);
• Up to 300 km of platform inter-connector cables (maximum voltage of 400
kV; HVDC export cable option only); and
• Up to 600 km of HVDC export cable (maximum voltage of ±600 kV) or 1,200
km of HVAC export cables (maximum voltage of 400 kV).
The maximum adverse scenario is that inter-array cables, inter-accommodation
cables, export cables and platform inter-connector cables will either be buried to
a target minimum burial depth of 1 m ( 2 m in the intertidal) or by cable
protection subject to cable burial assessment.

•

Annex II migratory fish

•

Bird Features (offshore)

Greatest rotor swept area plus parameters that
maximise collision risk and therefore mortality
rates for all species as the surface area
available for collision increases.

Collision Risk with rotating blades:
Collision

The HVDC option represents the
maximum adverse scenario for magnetic
field strengths, though for induced
electrical fields it is unclear whether the
HVAC or HVDC options represent the
maximum adverse scenario. Both the
HVDC and HVAC options have therefore
been assessed.

Operation of maximum number of turbines (up to 360 5 MW turbines). Rotor
swept diameter up to a maximum of 135 m.
Foundations spaced approximately evenly within the wind farm in straight lines
with the exception of the WTGS around the perimeter which could have a
smaller spacing (minimum of 810 m spacing) compared to the WTGs within the
wind farm array (edge weighted layout).

31

This is the turbine layout with the largest
combined rotor swept area and collision
probability (maximum rotor speed, equal
lowest tip height of 25 m above mean high
water spring sea level) placed up to the edge
of Subzone 2. Maximum rotor height is not
relevant to this since all flights above 25 m
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Potential impact

Maximum worst case scenario

Qualifying features
requiring further
assessment

Justification
have been considered to be at risk for the
model and most species considered do not fly
above the tip height.
Provides for the maximum amount (spatial
extent) of habitat loss due to physical
displacement effects (considered in this
context up to 2 km from outermost turbines,
depending on species).

Displacement from physical
presence of wind turbines

Operation of maximum number of turbines (up to 360 5 MW turbines).
Foundations spaced approximately evenly within the wind farm in straight lines
with the exception of the WTGS around the perimeter which could have a smaller
spacing (minimum of 810 m spacing) compared to the WTGs within the wind
For sensitive species, the wind farm as a
farm array (edge weighted layout).
whole will be avoided, whereas for others only
individual turbines will be avoided while within
the wind farm. Edge-weighted layout will
Operation of associated offshore HVDC transmission infrastructure (up to six
potentially maximise area of sea rendered
offshore HVAC collector substations, two offshore HVDC converter stations and
unavailable to birds.
two offshore accommodation platforms). Infrastructure placed up to the edge of
Subzone 2.
Cumulative impacts with other sites (i.e.,
Hornsea Project One) may occur and increase
impacts

•

Bird Features (offshore)

•

Bird features (intertidal)

Decommissioning

Disturbance (removal of
cables)

Temporary habitat disturbance relevant to the intertidal as per in construction
phase:
•

Total intertidal temporary habitat disturbance = 1,541,790 m

2
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Maximum adverse scenario as per construction
phase, excluding seabed preparation works,
and assumes the removal of all foundations and
all buried subtidal and intertidal cables. Piled
foundations would be removed to approximately
2 m below the seabed. The necessity to remove
cables will be reviewed at the time, after
consideration of the environmental impact of the
removal operation and safety of the cables left
in situ (see Volume 1, Chapter 3: Project
Description). Therefore, the maximum adverse
scenario has assumed the removal of all cables,
although this is likely to be over precautionary.
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Table 5.2

Designed-in mitigation measures adopted as part of Project Two with respect of Annex I habitats (Source: Volume 2, Chapter 2 of the ES: Subtidal and Intertidal Benthic
Ecology).
Mitigation measure adopted as part of the project

Justification

A Code of Construction Practice (CoCP) will be developed and implemented to cover the construction
phase and an appropriate Project Environmental Management and Monitoring Plan (PEMMP) will be
produced and followed to cover the operation and maintenance phase of Project Two. The latter will
include planning for accidental spills, address all potential contaminant releases and include key
emergency contact details (e.g., EA, Natural England and Maritime and Coastguard Agency (MCA)). A
Decommissioning Programme will be developed to cover the decommissioning phase.

Measures will be adopted to ensure that the potential for release of pollutants from
construction, operation and decommissioning plant is minimised. These will likely
include: designated areas for refuelling where spillages can be easily contained; only
using chemicals included on the approved Cefas list under the Offshore Chemical
Regulations 2002; storage of these in secure designated areas in line with appropriate
regulations and guidelines; double skinning of pipes and tanks containing hazardous
substances; and storage of these substances in impenetrable bunds. In this manner, the
potential for release of contaminants from rigs and supply/service vessels will be strictly
controlled, thus providing protection for marine life across all phases of the wind farm
development.

Cable protection will not be used within the intertidal areas of the Humber Estuary SAC. Frond
mattressing will be used in place of rock placement in subtidal parts of the Humber Estuary SAC,
where it is not possible to ensure that the cable will remain buried.

Measure will ensure no permanent habitat loss within the Humber Estuary SAC. Frond
mattressing will result in temporary habitat loss only.

An Ecological Clerk of Works (ECoW) will supervise the construction works in the intertidal zone and
ensure that all works within the intertidal construction area, including plant movement and anchor
placements, will be restricted to the convergence zone and temporary working area.

Measure will ensure no loss/disturbance to intertidal habitats outside that described in
this assessment. It will also ensure direct impacts to cockle beds are avoided. Full details
are provided in the, Volume 6, Annex 6.3.12 of the ES: Ecological Management Plan.

Prior to construction, a Phase I walkover survey will be undertaken of the intertidal area within which it
is proposed to carry out construction works to provide an up-to-date assessment and delineation of
sensitive habitats present, including cockle beds, eelgrass and coastal saltmarsh habitats (i.e., Atlantic
salt meadows).

Measure will ensure no loss/disturbance to intertidal habitats outside that described in
this assessment. It will also ensure direct impacts to cockle beds; eelgrass and Annex I
Atlantic saltmarsh habitats are avoided. Full details are provided in the Volume 6, Annex
6.3.12 of the ES: Ecological Management Plan.

Sediment in the intertidal construction area will be returned to an elevation similar to that of the
surrounding area and will be smoothed over to remove deep depressions (i.e., those deeper than
10 cm) from wheel ruts or tracks on completion of the works.

Measure will encourage Salicornia seed capture in the intertidal and improve
recoverability of this habitat.

Measures to reduce ground pressure along the access tracks to the intertidal zone will be employed.
These may include bog matting or trackways. Specific details of these measures will be included in a
cable specification and installation plan, which will be submitted to the MMO for approval prior to the
commencement of cable installation operations, as agreed in the DCO/DML.

This measure will reduce the potential for destabilisation of sand dunes as a result of
vehicle and personnel movement to and from the intertidal area at Horseshoe Point.
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Table 5.3

Designed-in mitigation measures adopted as part of Project Two with respect of Annex II migratory fish (Source: Volume 2, Chapter 3 of the ES: Fish and Shellfish
Ecology).
Mitigation measure adopted as part of the project

Justification

A CoCP will be developed and implemented to cover the construction phase and an appropriate
PEMMP will be produced and followed to cover the operation and maintenance phase of Project Two.
The latter will include planning for accidental spills, address all potential contaminant releases and
include key emergency contact details (e.g., EA, Natural England and MCA). A Decommissioning Plan
will be developed to cover the decommissioning phase.

Measures will be adopted to ensure that the potential for release of pollutants from
construction, operation and decommissioning plant is minimised. These will likely
include: designated areas for refuelling where spillages can be easily contained; only
using chemicals included on the approved Cefas list under the Offshore Chemical
Regulations 2002; storage of these in secure designated areas in line with appropriate
regulations and guidelines; double skinning of pipes and tanks containing hazardous
substances; and storage of these substances in impenetrable bunds. In this manner,
accidental release or the potential for release of contaminants from rigs and
supply/service vessels will be strictly controlled, thus providing protection for marine life
across all phases of the wind farm development.

Inter-array, inter-accommodation, export and inter-connector cables will be buried to a minimum target
burial depth of 1 m subject to cable burial assessment. Where it is not possible to ensure that cables
will remain buried, cable protection will be installed.

While burial of cables will not reduce the strength of EMF, it does increase the distance
between cables and fish and shellfish receptors, thereby potentially reducing the effect
on those receptors.

Cable protection will not be used within the intertidal areas of the Humber SAC.

Measure will ensure no long term habitat loss within the Humber Estuary SAC.

Rock placement of export cables will not be used to protect the export cables within subtidal areas of
the Humber SAC. Where it is not possible to bury cables to target depths, frond mattressing will be
used to ensure no long term habitat loss in this area.

Measure will ensure no long term habitat loss within the Humber Estuary SAC.

During piling operations, soft start will be used, with lower hammer energies used at the beginning of
the piling sequence before increasing energies to the higher levels.

This measure will reduce the risk of injury to fish species in the immediate vicinity of
piling operations.

The maximum working distance between the two installation vessels will be 20 km.

This will reduce the maximum area of ensonification from the concurrent installation of
foundations.
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Table 5.4

Designed-in mitigation measures adopted as part of Project Two with respect of marine mammals (Source: Volume 2, Chapter 4 of the ES: Marine Mammals).
Mitigation measures adopted as part of the project

Justification

A 30 minute modelled soft-start will be used for all piling activities. Piling will commence at a maximum
of 20% hammer energy with a reduced strike rate. Hammer energy will ramp up with a maximum
increase up to full hammer energy. The strike rate will increase from every six seconds to every four
seconds over the soft-start.

The soft-start will provide an audible cue to allow marine mammals to flee the area
before piling at full hammer energy commences. The soft/slow-start will help to mitigate
any potential PTS injury.

A Marine Mammal Mitigation Protocol (MMMP) approved by the MMO, will be implemented during
construction. Marine Mammal Observers and Passive Acoustic Monitoring will be used to detect marine
mammals within the mitigation zone. For piling starts during darkness or periods of poor visibility (e.g.,
fog or high wave height) acoustic deterrents may be employed 30 minutes prior to piling. The use of
acoustic deterrents will only be employed in consultation and agreement with JNCC, following
recommended guidelines.

The use of an approved MMMP will mitigate for the risk of physical or permanent
auditory injury to marine mammals within a 500 m mitigation zone. The mitigation zone is
determined based on the potential for instantaneous auditory injury based on an initial
hammer strike at 600 kJ (soft-start hammer energy) or auditory injury from cumulative
SEL as predicted by the subsea noise modelling assessment.

Codes of conduct for vessel operators including advice to operators to not deliberately approach
marine mammals and to avoid abrupt changes in course or speed, should marine mammals approach
the vessel to bow-ride.

To avoid the impacts of collision risk on, and potential injury to, marine mammals.

A CoCP will be developed and implemented to cover the construction phase and an appropriate
PEMMP will be produced and followed to cover the operation and maintenance phase of Project Two.
The latter will include planning for accidental spills, address all potential contaminant releases and
include key emergency contact details (e.g., Environment Agency, Natural England and MCA).

Measures will be adopted to ensure that the potential for release of pollutants from
construction, operation and decommissioning activities is minimised. In this manner,
accidental release of potential contaminants from rigs and supply/service vessels will be
strictly controlled, thus providing protection for marine life across all phases of the
development.

The maximum working distance between the two installation vessels will be 20 km.

Setting limits on the distance between installation vessels will reduce the maximum area
of ensonification from the concurrent installation of foundations.

Mitigation will be applied for construction of the section of the cable route corridor that lies within 4 NM
(7.4 km) of the Humber Estuary SAC and/or 30 NM (55.6 km) of The Wash and North Norfolk Coast
SAC. The CoCP will be developed in this regard incorporating best practice in line with latest JNCC
guidance (JNCC, 2012), the detail of which will be established through consultation with statutory
advisors.

The inshore section of the cable route corridor lies within the zone of potential risk for
corkscrew injury as defined by JNCC (2012), and as such appropriate guidance will be
followed.

Inter-array cables will be buried to a minimum of 1 m. Inter-array and platform inter-connector cables
will be buried to a maximum of 3 m. Export cables will be buried to a maximum of 5 m although this is
only expected to be required in a limited number of places; burial depth below stable seabed of 3 m,
subject to a cable burial assessment, is anticipated for the majority of the cable route corridor. Where it
is not possible to ensure that cables will remain buried, cable protection will be installed.

While burial of cables will not reduce the strength of EMF, it does increase the distance
between cables and marine mammal receptors, thereby potentially reducing the effect on
those receptors.
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Table 5.5

Designed-in mitigation measures adopted as part of Project Two with respect of offshore ornithological features (Source: Volume 2, Chapter 5 of the ES: Ornithology).
Mitigation measure adopted as part of the project

Justification

An Environmental Management Plan (EMP) will be produced and followed. The EMP will cover the
construction, operation and decommissioning phases of Project Two and will include planning for
accidental spills, address all potential contaminant releases and include key emergency contact details
(e.g., Environment Agency, Natural England and MCA).

Measures will be adopted to ensure that the potential for release of pollutants from
construction, operation and decommissioning plant is minimised. In this manner,
accidental release or the potential for release of contaminants from rigs and
supply/service vessels will be strictly controlled, thus providing protection for marine life
across all phases of the wind farm development.

Relevant HSE procedures will be followed for all activities during construction, operation and
decommissioning periods.

When using consumables that are potentially hazardous, or refuelling offshore, relevant
HSE procedures will be followed, with the objective of mitigating any risk of pollution
incidents.

A CoCP will be developed and implemented to cover the construction phase. A PEMMP will be
produced and followed. The PEMMP will cover the operation and maintenance phase of Project Two
and will include planning for accidental spills, address all potential contaminant releases and include key
emergency contact details (e.g., Environment Agency, Natural England and MCA).

Measures will be adopted to ensure that the potential for release of pollutants from
construction, operation and decommissioning plant is minimised. In this manner,
accidental release or the potential for release of contaminants from rigs and
supply/service vessels will be strictly controlled, thus providing protection for birds and
their prey species across all phases of the wind farm development.

Installation of appropriate lighting on wind farm structures.

Lighting of turbines will meet minimum requirements, namely as set out in the
International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA)
Recommendation O-117 on ‘The Marking of Offshore Wind Farms’ for navigation lighting
and by the Civil Aviation Authority in the Air Navigation Orders (CAP 393 and guidance in
CAP 764). In keeping with the minimum legal requirements, this will minimise the risks of
migrating birds becoming attracted to, or disorientated by turbines at night or in poor
weather.

Table 5.6

Designed-in mitigation measures adopted as part of Project Two with respect of intertidal ornithological features (Source: Volume 3, Chapter 4 of the ES: Intertidal
Ornithology).
Mitigation measure adopted as part of the project

Justification

Works at the export cable landfall will be undertaken outside of the winter period when the largest
numbers of birds are present in the Humber Estuary. Works would be completed between April and
September inclusive.

To minimise impacts of likely disturbance to wintering and migratory birds utilising the
adjacent SPA habitats.

Night working will be avoided where practicable. However it may be necessary to carry out works during
night time hours, such as intertidal cable pull-in. Where night working is unavoidable, light fixtures will be
directed away from habitat of value to protected or otherwise notable species including birds, in order to
minimise likely disturbance effects of light spillage.

To minimise the disturbance impacts of light spill on protected or otherwise notable
species.
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5.4

Approach to In-combination Assessment

5.4.1

The approach taken for assessment of in-combination impacts has been informed by
the Cumulative Impact Assessment (CIA) carried out for relevant topics in the ES for
Project Two. The CIA methodology is described in detail in the ES (Volume 1,
Chapter 5: Environmental Impact Assessment Methodology) and summarised in the
sections below.

5.4.2

In response to the Project Two EIA Scoping Report (SMart Wind, 2012), the PINS
Scoping Opinion (PINS, 2012) recommended that, through consultation with local
planning authorities and other relevant consenting bodies, other major developments
(both onshore and offshore) in the area should be taken into account, including those
which are:



Tier 2: All projects/plans included in Tier 1, as well as those on relevant plans
and programmes that are likely to come forward (the PINS Programme of
Projects being the source most relevant for this assessment), but have not yet
submitted an application for consent. Specifically, this Tier includes all projects
where the developer has advised PINS in writing that they intend to submit an
application in the future, or where only a scoping report is available (i.e., a full
ES is not available).

Screening of Projects and Plans Offshore



Under construction;

In order to screen the large number of plans and projects that may be considered
cumulatively/in-combination alongside Project Two, a stepwise process was adopted
in the ES to allow for the undertaking of a methodical and transparent screening. This
process took account of the following parameters:



Permitted application(s), but not yet implemented;



Level of detail available for project/plans;



Submitted application(s) not yet determined;



Potential for conceptual interaction;



Projects on the National Infrastructure’s programme of Projects;



Potential for physical interaction; and



Identified in the relevant development plan (and emerging development plans with appropriate weight being given as they move closer to adoption)
recognising that much information on any relevant proposals will be limited; and



Potential for temporal interaction.



5.4.7

The offshore plans and projects screened for in-combination assessment with Project
Two include marine aggregate areas, cables and pipelines, other offshore wind farm
developments and oil and gas activity. It should be noted that the potential for
conceptual, physical and temporal interactions varies depending on the potential
impact and feature under assessment. As such, the plans and projects requiring
assessment vary depending on the receptor/feature under consideration. The specific
plans and projects included are presented in detail within the in-combination
assessment section for each relevant feature.

5.4.8

The maximum spatial extents used for screening in relation to physical extent are
listed in Table 5.7 for Annex I habitats, Annex II migratory fish, Annex II marine
mammals and bird features. These are consistent with the cumulative scenarios
presented in the Volume 2, Chapter 2 of the ES: Subtidal and Intertidal Benthic
Ecology, Chapter 3: Fish and Shellfish Ecology, Chapter 4: Marine Mammals and
Chapter and Chapter 5: Ornithology.

Identified in other plans and programmes (as appropriate) which set the
framework for future development consents/approvals, where such development
is reasonably likely to come forward.

5.4.3

Projects falling into the above categories were considered for inclusion within the
CIAs presented for each topic chapter within the ES. In order to ensure consistency
between assessments this approach has been taken forward in the HRA.

5.4.4

Projects/plans that were built and operational at the time of Project Two data
collection (field surveys etc.) were not included within the cumulative/in-combination
impact assessment. Any effects of these projects have already been captured within
Project Two-specific surveys; hence their effects have already been accounted for
within the baseline assessment.

5.4.5

It is important to note that other projects/plans under consideration will have differing
potential for proceeding to an operational stage and hence a differing potential to
ultimately contribute to an in-combination impact alongside Project Two. Appropriate
weight may therefore be given to each scenario (tier) in the decision making process
when considering the potential cumulative impact associated with Project Two
(Natural England, September, 2013). An explanation of each tier is provided below:


5.4.6

Tier 1: Project Two considered alongside other projects/plans currently under
construction and/or those consented but not yet implemented, and/or those
submitted but not yet determined and/or those currently operational that were
not operational when baseline data was collected; and
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Table 5.7
Topic

Annex I
habitats

Annex II
migratory
fish

Maximum extents used for screening of physical extent for cumulative
impact assessment purposes for Project Two offshore assessment.
Physical extent(s) utilised

Physical extent(s) utilised

Justification

50 km buffer for additive effects
(e.g., long term and temporary
habitat loss)

Additive effects are assessed within a 50 km
buffer as a representation of the benthic
habitats present in the wider southern North
Sea region.

One tidal ellipse for
synergistic/interactive effects
(e.g., increased suspended
sediment concentrations and
sediment deposition)

This extent is indicative of the area of
potential overlap for suspended sediments
and associated deposition.

100 km buffer for additive effects
of underwater noise and 50 km
buffer zone for fall other
potential effects.

Additive effects are assessed within a
maximum 100 km buffer of Project Two in
relation to underwater noise associated with
offshore wind farm piling activities and within
a 50 km buffer for all other effects. The
areas within these buffers are considered to
be a fair representation of fish and shellfish
habitats within the wider southern North Sea
fish and shellfish study area.

One tidal ellipse for
synergistic/interactive effects
(e.g., increased suspended
sediment concentrations and
sediment deposition)

This extent is indicative of the area of
potential overlap for suspended sediments
and associated deposition.

Seals – SCANS Block U

Although reference population is given within
the Southeast MU it is recognised that seals
also make long distance movements and
therefore Block U represents an appropriate
geographic frame of reference to capture
these long distance movements between
other haul-out sites or key feeding areas
within the south central North Sea.

Cetaceans – SCANS Block U
(represents the south central
North Sea)

Many cetacean species MUs are too
extensive to consider in their entirety for the
purposes of undertaking a robust impact
assessment. SCANS Block U represents the
most appropriate geographic frame of
reference that covers a sufficiently large
extent so as to capture ecological patterns in
the species, and within which higher
densities are recorded than in other parts of
the North Sea.

Annex II
marine
mammals

Topic

Projects the fall within the
Biologically defined minimum
population scales (BDMPS) for
each species.

Bird
features

Justification
Seabird receptors have broad migration
zones within the North Sea, and species
such as auks disperse widely rather than
having any set migration. Non-trivial
connectivity between Project Two and any
particular continental population is therefore
difficult to determine with any confidence.

Screening of Projects and Plans Onshore
5.4.9

The onshore in-combination assessment considered major projects which fall into the
categories set out in PINS Advice Note Nine. These were identified through
consultation with the local planning authorities and other relevant authorities.

5.4.10

The physical extent used for onshore in-combination assessment on ecological
receptors is detailed in Table 5.8 below.

Table 5.8

Features
Annex I
habitats
and bird
features
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Maximum extent used for screening of physical extent for onshore incombination impact assessment purposes for Project Two.
Physical extent(s) utilised and project
types screened in, where relevant
Within 1 km of the onshore HVDC
converter/HVAC substation and cable route
corridor area (including side access and
compounds) and extending to consider
potential in-combination impacts on birds
4 km from the cable route corridor and
onshore HVDC converter/HVAC substation
and 5 km from the landfall.

Justification
Due to the localised nature of
the activities that may result in
in-combination impacts and the
nature of receptor(s) it is
expected that cumulative
impacts beyond these extents
are unlikely to occur.
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5.5

Conservation Objectives

Annex I Habitats: Assessment of Adverse Effects on Site Integrity
Introduction

5.5.1

The screening exercise (stage 1 of the HRA process) identified potential for LSEs on
Annex I habitats of the Humber Estuary SAC (and Ramsar) associated with temporary
disturbance/loss of habitat and increased suspended sediment concentrations and
deposition during construction.

5.5.2

The habitat features of these sites are detailed in Table 5.9.

Table 5.9

5.5.3

AA requires the consideration of the impacts on the integrity of a European site, with
regards to the site’s structure and function and its conservation objectives.

5.5.4

The conservation objectives of the Humber Estuary SAC, with regard to the natural
habitats and/or species for which the site has been designated, are as follows (Natural
England, 2014):
Avoid the deterioration of the qualifying natural habitats and the habitats of
qualifying species, and the significant disturbance of those qualifying species,
ensuring the integrity of the site is maintained and the site makes a full
contribution to achieving Favourable Conservation Status of each of the qualifying
features; and



Subject to natural change, to maintain or restore:

Annex I habitat features of the Humber Estuary SAC and Ramsar

Habitat features of European sites included in the assessment

Potential impact

Humber Estuary SAC


Estuaries;



Mudflats and sandflats not covered by seawater at low tide;



Sandbanks which are slightly covered by sea water all the time*;



Coastal lagoons;



Salicornia and other annuals colonising mud and sand;



Atlantic salt meadows (Glauco-Puccinellietalia maritimae);



Embryonic shifting dunes;





Disturbance/loss of
habitat
during
construction; and

Changes to water
Shifting dunes along the shoreline with Ammophila arenaria quality (increased
suspended
(“white dunes”);
sediment
Fixed dunes with herbaceous vegetation (“grey dunes”) *; and
concentrations and
deposition).
Dunes with Hippophae rhamnoides*.

•

The extent and distribution of qualifying natural habitats and habitats of
qualifying species;

•

The structure and function (including typical species) of qualifying natural
habitats and habitats of qualifying species;

•

The supporting processes on which qualifying natural habitats and habitats of
qualifying species rely;

•

The populations of qualifying species; and

•

The distribution of qualifying species within the site.

Baseline Information

Humber Estuary Ramsar

Baseline information on the Annex I habitat features of the Humber Estuary SAC and
Ramsar to inform this assessment was gathered through a combination of desktop
studies and the results of site specific surveys carried out as part of the benthic and
terrestrial ecology characterisation (see Volume 2, Chapter 2 of the ES: Subtidal and
Intertidal Benthic Ecology and Volume 3, Chapter 3: Ecology and Nature
Conservation).

Ramsar criterion 1

Site-Specific Surveys




The site is a representative example of a near-natural estuary with the
following component habitats: dune systems and humid dune slacks,
estuarine waters, intertidal mud and sand flats, saltmarshes, and coastal
brackish/saline lagoons.

5.5.5

5.5.6

In order to inform the benthic characterisation of the cable route corridor landfall site, a
modified Phase I walkover survey was conducted at the proposed landfall site at
Horseshoe Point. The survey was conducted between 14 and 15 August 2011. Each
biotope present was identified, and the extent of these mapped (see Volume 2, Chapter
2 of the ES: Subtidal and Intertidal Benthic Ecology).

5.5.7

In addition, an intertidal terrestrial habitats survey including a saltmarsh and sand dune
survey, was conducted by an experienced coastal botanist on 5 and 6 July 2011 (see
Annex 6.3.2 of the ES: Phase I Intertidal, Sand Dune and Salt Marsh Habitat Survey).

* Note that these specific features were not recorded during the intertidal surveys undertaken at
the landfall site and therefore no LSE has been identified in respect of these features.
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The results of this survey were used to expand the intertidal biotope map for Project
Two to include these habitats.
5.5.8

The intertidal habitats at the proposed landfall site were resurveyed by RPS in June
2014 to update the intertidal characterisation. Notes were taken on the shore type,
wave exposure, and sediments/substrates present. Descriptions of the species and
biotopes present, and the spatial relationships between these were also noted.
Samples were collected at dig-over sites, where sediment type and dominant infauna
were recorded. Each biotope present was identified, and the extent of these mapped.
Biotopes with extents less than 25 m2 were not mapped, but instead labelled on the
biotope map as target notes (see Annex 6.3.2 Phase I Intertidal, Sand Dune and Salt
Marsh Habitat Survey).

5.5.9

The distribution of biotopes and habitat types recorded at the landfall as derived from
data collected in these surveys is illustrated in Figure 5.1 and Figure 5.2.
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Figure 5.1

Intertidal biotopes at the cable route corridor landfall site at Horseshoe Point, within the Project Two benthic ecology study area (Source:Volume 2, Chapter 2 of the ES:
Subtidal and Intertidal Benthic Ecology
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Figure 5.2

Intertidal habitats found in the proposed export cable landfall site at Horseshoe Point, within the Project Two benthic ecology study area (Source: Volume 2, Chapter 2 of
the ES: Subtidal and Intertidal Benthic Ecology).
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Humber Estuary SAC and Ramsar Annex I Features

5.5.15

The intertidal sediments at the cable route corridor landfall site were dominated by
communities that showed typical patterns of zonation within the intertidal area. The
lower shore communities were dominated by mobile sand sediments, with typically
sparse infaunal communities characteristic of the LS.LSa.MoSa (MoSa) 'Barren or
amphipod-dominated mobile sand shores' biotope. This biotope was interspersed
with areas of damper fine sand with richer communities of polychaetes and
amphipods characterised by the LS.LSa.FiSa.Po (FiSa.Po) 'Polychaetes in littoral
fine sand' biotope. The muddier sediments of the mid shore supported communities
richer in bivalve molluscs including a cockle bed, represented by the
LS.LSa.MuSa.MacAre (MuSa.MacAre) 'Macoma balthica and Arenicola marina in
littoral muddy sand' biotope, to the south of the cable route corridor landfall site. The
majority of the intertidal section of the Project Two benthic ecology study area
corresponds to the Annex I habitat 'mudflats and sandflats not covered by seawater
at low tide'.

5.5.16

The upper shore was dominated by muddy sands scattered with annual saltmarsh
plants, most notably Salicornia sp., characterised by the mosaic biotope
LS.LSa.MuSa/LS.LMp.Sm (MuSa/Sm). This habitat corresponds to the Annex I
habitat 'Salicornia and other annuals colonising mud and sand' and in the southwest
of the cable route corridor landfall site was found to grade into a block of continuous
saltmarsh. Eelgrass bed communities have been recorded historically at Horseshoe
Point, and are a sub-feature of the Annex I habitat 'intertidal mudflats and sandflats'.
In 2013, the Eastern IFCA recorded a small area of sparse eelgrass plants at the
cable route corridor landfall site although these were not considered to constitute a
bed (Eastern IFCA, 2013). However, in order to protect high-risk features of
European Marine Sites from potential damage by fishing activities, this eelgrass subfeature extent was given formal protection through Regulatory Notice 4 of Eastern
IFCA’s Protected Areas byelaw. The byelaw closes an area covering 170.8 hectares
at Horseshoe Point to fishing with bottom towed gear, all fishing by handwork and
fishing by crab tiling (Eastern IFCA, 2014). No eelgrass was recorded during the sitespecific intertidal surveys at the cable route corridor landfall sitet

Estuary
5.5.10

The Humber is the second-largest coastal plain estuary in the UK, and the largest
coastal plain estuary on the east coast of Britain. It is a muddy, macro-tidal estuary,
fed by the Rivers Ouse, Trent and Hull, Ancholme and Graveney. Suspended
sediment concentrations are high, and are derived from a variety of sources,
including marine sediments and eroding boulder clay along the Holderness coast.
This is the northernmost of the English east coast estuaries whose structure and
function is intimately linked with soft eroding shorelines (JNCC, 2014).

5.5.11

Habitats within the estuary include Atlantic salt meadows and Salicornia beds, as well
as subtidal banks, extensive intertidal mudflats and sandflats, sand dunes and
coastal lagoons. Mudflats and sandflats in the estuary support rich benthic
communities. The most extensive intertidal areas are the mudflats of Spurt Bight on
the north bank the sandy areas of Cleethorpes to Donna Nook on the south bank.
The inner estuary is also characterised by large, often mobile, mud and sand flats
which are exposed at high waters. The benthic communities of these areas provide
important food resource for birds and also for fish species (English Nature, 2003).

5.5.12

The estuary supports a wide range of fish with up to 82 different fish species being
recorded in the estuary, including river and sea lamprey. Allis and twaite shad and
salmon. In addition, the estuary is also used as a nursery area for fish such as plaice
and supports cockle and mussel beds in the outer Estuary (English Nature, 2003).

5.5.13

Two of the sub-features for which the estuary has been designated, saltmarsh
communities and intertidal mudflats and sandflat communities, are classified in the
Habitats Directive as interest features in their own right and are therefore described
separately below. The subtidal sediment community sub-feature forms an important
component of the estuarine ecosystem; the bed of the estuary is predominantly
sandy with some patches of gravel whereas the intertidal areas are mostly glacial
till/silty clay, an exception being the intertidal areas of the outer part of the south bank
which are sandy (English Nature, 2003).

5.5.14

Sandbanks which are slightly covered by sea water at all times

Mudflats and sandflats not covered by seawater at low tide

5.5.17

The Humber Estuary supports a large area of intertidal habitats which fringe most of
the shores of the estuary and represent 4.5% of the total British resource. The
habitats present range from gravels and sands, to muddy sands and mud, reflecting
varying degrees of exposure to waves, currents and inflowing rivers. In addition,
eelgrass bed communities are also thought to be present in this area. The sandflats
also support cockle beds on the north Lincolnshire coast and are also important
source of material for the areas of mature dunes the lie behind them. Mudflats also
provide a valuable feeding, roosting and resting area for species of wading birds and
waterfowl (English Nature, 2003).

Subtidal sandbanks consist of sandy sediments that are permanently covered by
shallow seawater, typically at depths of less than 20 m below chart datum. The
subtidal area of the Humber Estuary comprises over 55% of the total area of the
estuary and this environment is highly dynamic. The seabed is predominantly sandy
with some patches of gravel and glacial till, grading into silty clay in the intertidal
areas of the main body of the estuary. The benthic community of these areas is
dominated by invertebrates such as polychaete worms, mysid shrimp and gammarid
amphipod species; diversity increases towards the mouth of the estuary (English
Nature, 2003).

5.5.18

The three main sandbank features within the Humber Estuary SAC are the Grimsby
Middle, Middle Shoal and Bull Sand. These are located approximately 7 km, 11 km
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vegetation is frequently flooded by the tide and can also colonise open creek sides,
depressions or pans within saltmarshes, as well as disturbed areas of upper
saltmarshes (JNCC, 2014; English Nature, 2003).

and 3 km northwest from the export cable route corridor, respectively (SMart Wind,
2013a). These features therefore do not overlap with the footprint of Project Two and
the proposed intertidal works area.
Coastal lagoons

5.5.26

In the Humber, pioneer saltmarsh species are primarily found in the outer estuary on
both the north and the south banks, particularly south of Cleethorpes.

5.5.19

Coastal lagoons are areas of shallow, coastal salt water, wholly or partially separated
from the sea by sand banks, shingle or, less frequently, rocks. They are a priority
habitat feature being relatively uncommon in the UK. Additionally, some of the lagoon
sub-types found in the UK are rare elsewhere in Europe (JNCC, 2014).

5.5.27

The annual Salicornia community is the most extensive pioneer marsh in the Humber
Estuary SAC and is dominated by annual species of Salicornia. This sub-feature
forms a distinct zone in the lower marsh which is sometimes up to hundreds of
metres wide.

5.5.20

In the Humber Estuary a total of 26 lagoons have been recorded. These comprise
7.9% of the total number of UK lagoons (Allen et al ., 2003). The majority are
distributed along the southern shoreline from North Somercotes in the outer estuary
to Blacktoft Sands (over 8 km to the south of Horseshoe Point).

5.5.28

5.5.21

Within the SAC boundary, the Humber Estuary supports two coastal lagoons. These
are the Humberston Fitties, located south of Cleethorpes (5 km to the north of
Horseshoe Point), and Northcoates, located behind low dunes and saltmarsh on the
north Liconlnshire coast (450 m to the north of the Horseshoe Point landfall site
(English Nature, 2003; SMart Wind, 2013a).

The Suaeda maritima (sea-bite) saltmarsh community is tolerant of a wide variety of
soil types and tidal inundation regimes. It is particularly characteristic of open areas,
free of competition from other established perennials. This sub-feature is dominated
by Suaeda maritima with associations of Salicornia and occasional Puccinellia
maritime, Spartina anglica, sea purslane, Atriplex portulacoides and sea aster, Aster
tirpolium. This community is characteristic of gravelly mud on the lower marsh,
forming mosaics with stands of Salicornia.

5.5.29

For the purposes of the current assessment the baseline extent of 614.800 m2 has
been used, as reported by Allen et al . (2003). It should be noted, however, that this
is likely to be an underestimate of the extent of this habitat within the SAC as
approximately 550,000 m2 of this habitat were mapped during site specific surveys at
Horseshoe Point. The use of this low baseline area will therefore result in a
conservative (precautionary) assessment.

5.5.22

The Humberston Fitties supports diverse communities of several lagoon specialist
species and has been described as the third most important lagoon in Britain
(Bamber, 1992). The site comprises one main lagoon and four saltmarsh pools.
These saltmarsh pools dry out and become hypersaline during the summer, although
one of them may be subject to more regular tidal inundation (English Nature, 2003).

5.5.23

Feeder channels for this lagoon system were recorded within the intertidal survey
area, approximately 130 m to the north of the landfall site. At high tide, seawater
enters the system through these feeder channels, directly maintaining the silled
lagoon and therefore these feeder channels are an integral part of the coastal lagoon
system.

5.5.24

Atlantic salt meadows

In addition, a small area of coastal lagoon habitat was recorded to the northwest of
the export cable route landfall site at Horseshoe Point. This was not connected to the
Northcoates coastal lagoon system and at the time of survey only a small amount of
water was present in these areas, suggesting that these areas are prone to drying
out completely (Volume 6, Annex 6.3.2: Phase 1 Intertidal, Sand Dune and Salt
Marsh Report).

5.5.30

Atlantic salt meadows develop when halophytic vegetation colonises soft intertidal
sediment of mud and sand in areas protected from strong wave action. This
vegetation forms the middle and upper reaches of saltmarshes, were tidal inundation
still occurs, however, with decreasing frequency and duration (JNCC, 2014).

5.5.31

Saltmarshes play an important role in the life of an estuary as they bring stability to its
margins as well as providing a source of primary production. In addition, they provide
an important habitat for both marine and terrestrial fauna and serve as roosting and
feeding areas for internationally important waterfowl. The Humber Estuary supports
saltmarsh on both the north and south banks in varying degrees of diversity The
Atlantic salt meadows of the Humber are notable being predominantly ungrazed and
subsequently support a range of communities dominated by sea purslane Atriplex
portulacoides and Puccinellia maritima with frequent sea aster Aster tripolium and
sea lavender Limonium vulgare (Allen et al ., 2003).

5.5.32

Results of the 2014 survey reported the extent of the main area of saltmarsh and the
position of the boundary where the saltmarsh transitions to intertidal sand to be
largely unchanged; however as noted in 2011, a moderate increase in the extent of

Salicornia and other annuals colonising mud and sand
5.5.25

Salicornia is known locally as samphire or glasswort. This species, together with
other annuals (primarily the annual sea-bite Suaeda maritima), is a pioneer saltmarsh
vegetation which colonises intertidal mud and sandflats in areas protected from
strong wave action, being an important precursor to the development of more stable
saltmarsh vegetation. It develops at the lower reaches of saltmarshes where the

44

sdf
saltmarsh vegetation was still evident, with isolated patches of vegetation along the
northern edge of the saltmarsh having agglomerated since 2011.
5.5.33

Localised variations in the species composition and vegetation across the salt marsh
also remained evident, particularly around the lower saltmarsh fringe where clearly
delineated transitions were visible. Windblown sand had accumulated on the northern
edge of the main saltmarsh area to form a narrow strip of transitional sand dune / salt
marsh habitat. The saltmarsh vegetation was more fragmented along the northern
boundary, to the west of the accumulated sand and extended as a narrowing strip of
saltmarsh vegetation in a mosaic with bare sand and glasswort.

5.5.38

The extent of the dynamic ‘white dunes’ in the Humber Estuary is estimated at 30.67
ha and they are located predominantly around Spurn Peninsula. White dunes occupy
16.66 ha (32%) of the north bank system of the outer Humber Estuary, 0.74 ha (10%)
of the south bank system of the outer Humber Estuary, and 5.64 ha (11%) of
Easington Lagoons (Hemingway, 2008).

5.5.39

In 2014 substantial storm damage was evident along the central section of sand dune
between saltmarsh to the south and saltmarsh / sand dune transition habitats,
associated with narrow saline creeks, to the north. The landward edge comprised an
eroded bank face up to 1 m in height with the top supporting rank neutral grassland
largely dominated by false oat-grass. In front of the eroded bank was a strip of bare
windblown sand with sparse recolonising marram grass.

5.5.40

On the seaward side of the recolonising bare sand was a strip of more densely
vegetated embryonic sand dune, characterised by locally abundant sea couch and
sea sandwort with frequent lyme grass and marram grass. Occasional plants of sea
rocket were also present.

Embryonic shifting dunes
5.5.34

5.5.35

5.5.36

Embryonic shifting dune vegetation exists in a highly dynamic state and is dependent
on the continued operation of physical processes at the dune/beach interface. This
type of vegetation is the first to colonise areas of incipient dune formation at the top
of a beach and may be the precursor to the main dune-building vegetation dominated
by marram Ammophia arenaria. As result, in most cases, embryonic shifting dunes
are transient features and will be either displaced by marram-dominated vegetation
as the dunes develop or washed away by storms (JNCC, 2014).

Fixed dunes with herbaceous vegetation (“Grey dunes”)

Embryonic shifting dunes are species-poor and have a limited range of floristic
variation. The predominant plants are strandline species such as sea rocket Cakile
maritima and the two salt-tolerant, sand-binding grasses: lyme-grass Leymus
arenarius and sand couch Elytrigia juncea. These grasses generally occur slightly
higher up the beach profile than the true strandline species (JNCC, 2014).

Fixed dune vegetation occurs mainly on the largest dune systems, being those that
have the width to allow it to develop. It typically occurs inland of the zone dominated
by marram Ammophila arenaria on coastal dunes, and represents the vegetation that
replaces marram as the dune stabilises and the organic content of the sand
increases (JNCC, 2014).

5.5.42

The herbaceous vegetation of fixed dunes in the UK exhibits considerable variation.
The most widespread type is Atlantic dune grassland, consisting of a short sward
characterised by red fescue Festuca rubra and lady’s bedstraw Galium verum and
typically rich in species of calcareous substrates. The vegetation shows considerable
variation both from north to south and from east to west (JNCC, 2014).

5.5.43

Fixed dune vegetation was not recorded during baseline ecology surveys at the
Horseshoe Point landfall site and is not known to occur in the immediate vicinity of
Project Two. Most of the records of this habitat are from the north bank of the outer
estuary.

In the Humber, embryonic shifting dunes account for 4% of both north and south
bank systems. Key sites within the Humber Estuary are at the Spurn Peninsula,
Easington lagoon and North Somercotes (Allen et al ., 2003). The total extent of this
habitat within the Humber Estuary is approximately 27.34 ha (Hemingway, 2008).
Shifting dunes at shoreline with Ammophila arenaria (“White dunes”)

5.5.37

5.5.41

Shifting dunes along the shoreline with Ammophila arenaria ("white dunes")
encompass most of the vegetation of unstable dunes where there is active sand
movement. Under these conditions sand-binding marram Ammophila arenaria is
always a prominent feature of the vegetation and is usually dominant. This is a
dynamic vegetation type maintained only by change. Species composition varies
depending on the degree of instability. Where sand accretion is extremely rapid it is
possible to find vegetation that consists only of A. arenaria. As rates of sand
deposition decline the marram is joined by more species, first by other specialised
dune plants, then by less specialised grasses, drought-tolerant annuals and a
restricted number of specialised bryophytes such as the moss Tortula ruralis ssp.
Ruraliformis (JNCC, 2014).

Dunes with Hippophae rhamnoides
5.5.44
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Dunes with Hippophae rhamnoides comprise scrub vegetation on more-or-less stable
sand dunes in which sea-buckthorn H. rhamnoides is abundant. Sea-buckthorn may
either form dense thickets, with sparse nitrophilous associates such as common
nettle Urtica dioica, or occur as more scattered bushes interspersed with various
grasses, typically marram Ammophila arenaria and red fescue Festuca rubra, and
associated herbs of dune grassland. This habitat is found at scattered coastal
localities around the UK, but as a native vegetation type it is confined to a few sites
on the east coast of England (JNCC, 2014).
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impacts on its structure, function, supporting processes or typical species.
Furthermore, as described in the sections below, significant impacts are not
anticipated in relation to disturbance during construction on other habitat features
present in the estuary.

Assessment of Adverse Effects on Integrity - Project Two Alone
Disturbance during Construction
5.5.45

A temporary disturbance/loss of habitat may occur on habitat features of the Humber
Estuary SAC and Humber Estuary Ramsar site during the construction phase as a
result of cable installation activity. The total maximum area of intertidal temporary
direct habitat loss/disturbance is estimated at approximately 1,541,790 m2. This
includes the cable convergence route corridor and temporary working area in which
all cable laying activity, including plant and machinery movements, anchor
placements and purposeful barge grounding will occur (Figure 5-2)

5.5.46

This also includes temporary loss/disturbance associated with access to the intertidal
(i.e., a 10 m wide corridor parallel to the seawall in the intertidal extending from the
southern access track extending to the convergence zone) which equates to
2,500 m2

5.5.47

In addition, temporary disturbance will also occur associated with installation of the
subtidal section of the export cable corridor which runs across the Humber Estuary
SAC (and Ramsar). This will be limited in extent being restricted to the immediate
vicinity of cable installation activity and would only have potential to affect the
‘Estuary’ habitat feature of the SAC (Ramsar), as the remaining features are confined
to intertidal/shoreline areas.

5.5.48

The programme of works in the intertidal may take place in up to four phases. Works
will occur only during the April to September window for up to five sequential years. In
the event of a phased construction, the first phase would comprise installation of up
to eight cable ducts by trenchless methods under the sea defence which may take up
to three years, or more accurately three seasons as works will only take place during
April and September each year. During the first year of the first phase, only duct
installation works would be undertaken, during the second year of the first phase, and
potentially the third year, both duct installation and cable installation works would be
carried out. During the subsequent phases (i.e., up to three seasons), only works to
install the cables into the ducts and across the remainder of the intertidal would likely
be undertaken resulting in disturbance in the intertidal area.

5.5.50

Mudflats and sandflats not covered by sea water at low tide
5.5.51

The maximum predicted area disturbed of Annex I habitat ‘Mudflats and sandflats
not covered by seawater at low tide’ is 1,716,771 m2 which equates to 1.83% of the
total area of this habitat in the Humber Estuary SAC (see Volume 2, Chapter 2 of the
ES: Subtidal and Intertidal Benthic Ecology). The intertidal biotopes within this habitat
(paragraph 5.5.15) have low sensitivity to, and high recoverability from, temporary
sediment displacement such as that likely to occur from trenching/ploughing/jetting to
install the cable and from anchor placements. Burrowing species and mobile
epibenthic species are likely to re-establish themselves in the sediment. Any effects
of increased predation from birds fish or other fauna are likely to be short term, with
the species characterising these habitats having high rates of recovery (i.e., recovery
within months of disturbance, Tayler-Walters and Marshall, 2008; Rayment, 2008;
Budd, 2008). In the particular case of eelgrass beds (e.g., small patch recently
identified at Horseshoe Point by the EIFCA), given the distance from the proposed
cable corridor and intertidal area of works (approx. 1 km); these will not be directly
disturbed as a result of cable installation works.

5.5.52

Taking the above into account, significant effects in terms of long term habitat
deterioration, reduction in habitat extent or impacts on its structure, function,
supporting processes or typical species are not to be expected. As such, significant
impacts associated with disturbance are not anticipated on the Humber Estuary SAC
(and Ramsar) ‘Mudflats and sandflats not covered by water at low tide’ habitat.
Coastal Lagoons

5.5.53
Estuary
5.5.49

In light of the above, significant impacts are not anticipated to arise as a result of
Project Two on the estuary Annex I habitat of the Humber Estuary SAC (and
Ramsar).

Disturbance to the estuary habitat during construction within the Humber Estuary
SAC will occur in the proximity of the export cable route, where it overlaps with the
Humber Estuary SAC. The area of disturbance of subtidal habitat associated with this
has been estimated at approximately 128,000 m2 (Volume 2, Chapter 2 of the ES:
Subtidal and Intertidal Benthic Ecology) accounting for a negligible area in the
context of the extent of this habitat within the SAC (e.g., < 0.1%). Any impact will be
short term and reversible, having no potential to result in significant impacts on this
feature in terms of long term habitat deterioration, reduction in habitat extent or
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Coastal lagoons will not be directly affected as they are not located within the
proposed area of works in the intertidal. There could be potential, however, for feeder
channels to these lagoons (located between the lagoons themselves and the Project
Two convergence corridor) to be impacted as a result of access arrangements to the
intertidal. As illustrated in Figure 5.2 there will be minimal interaction between the
proposed access and the Northcoates coastal lagoon system and therefore
significant effects in terms of long term habitat deterioration, reduction in habitat
extent or impacts on its structure, function, supporting processes or typical species
are not to be expected. As such, significant impacts as a result of Project Two are not
anticipated on the coastal lagoons Annex I habitat of the Humber Estuary SAC (and
Ramsar).
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5.5.58

Salicornia and other annuals colonising mud and sand
5.5.54

5.5.55

5.5.56

5.5.57

The maximum predicted area disturbed of Annex I habitat ‘Salicornia and other
annuals colonising mud and sand’ was estimated at 28,379 m2, which equates to
approximately 4.62% of the area of this habitat within the SAC (see Volume 2,
Chapter 2 of the ES: Subtidal and Intertidal Benthic Ecology). This takes account of
the maximum adverse scenario that HDD/thrust boring/auger boring/pipe ramming
will be undertaken to the minimum distance of 100 m from the seaward edge of the
transition pit in the temporary compound area. If HDD is used and, if practical, this
will be undertaken to greater distances (i.e., a maximum distance of 2,500), with
consequent reductions in the area of Salicornia habitat affected.
The programme of works in the intertidal may take place in up to four phases. Works
will occur only during the April to September window for up to five years. In the event
of a phased construction, the first phase would comprise installation of up to eight
cable ducts by trenchless methods under the sea defence which may take up to two
and a half years (three seasons). During the first year of the first phase, only duct
installation works would be undertaken, which would result in disturbance to Annex I
habitats ‘Salicornia and other annuals colonising mud and sand only from access
tracks and HDD pit excavation. During the second year of construction (both duct
installation (for up to four ducts) and cable installation works (for up to two cables)
would be carried out, which would result in disturbance to both Annex I habitats
‘Salicornia and other annuals colonising mud and sand and mudflats and sandflats .
During the subsequent phases (i.e., up to three seasons), only works to install the
cables into the ducts and across the remainder of the intertidal would likely be
undertaken.

5.5.59

In addition, potential impacts on Salicornia as a result of Project Two will be
minimised through the implementation of mitigation and monitoring measures,
including the following:


Works will be completed prior to the peak dispersal of Salicornia seeds (i.e.,
September to late November) and sediment in the intertidal construction area
will be returned to an elevation similar to that of the surrounding area and will be
smoothed over to remove deep depressions from wheel ruts or tracks on
completion of cable installation works. These measures will maximise the
potential for recolonisation, allowing Salicornia to return to pre-disturbance
densities within one year.



In order to assess the effectiveness of the mitigation strategies proposed
monitoring of this habitat at the Horseshoe Point cable route corridor landfall will
be undertaken one year prior to cable burial operations and following completion
of cable burial.

In light of the expected high recovery rates and taking account of the designed-in
mitigation measures proposed, significant effects in terms of long term habitat
deterioration, reduction in habitat extent or impacts on its structure, function,
supporting processes or typical species are not to be expected. As such, significant
impacts are not anticipated to arise as a result of Project Two on this Annex I habitat
of the Humber Estuary SAC (and Ramsar).
Atlantic Salt meadows

Vascular plants such as Salicornia cannot reattach after removal and therefore will be
lost where sediment displacement occurs. In addition, Salicornia sp. are typically
intolerant of high intensity trampling (such as that that may occur by the movement of
machinery). This may, in addition to damaging the plants, compact the substratum
reducing aeration (Tyler-Walters, 2008). As suggested above, there is potential for
the extent of this habitat to be temporarily reduced as a result of cable installation
works.
It should be noted, however, that evidence from analogous works in Salicornia
habitat, indicate high recovery rates for this type of habitat (i.e., within one year). Post
construction saltmarsh recovery monitoring at the Thanet offshore wind farm landfall
site demonstrated that Salicornia sp. recolonised in the majority of affected areas
within six months of cessation of works (Royal Haskoning, 2010). Furthermore, at a
new managed realignment site in North Norfolk, Salicornia colonisation occurred
rapidly (i.e., within 10 months) and was the most abundant plant after two years
despite the fact that Salicornia had not been previously recorded at the site
(Mossman et al ., 2012). Evidence from other managed realignment sites shows that
Salicornia is highly abundant within one or two years (Mossman et al ., 2012).

5.5.60

During the intertidal surveys carried out at the landfall site Atlantic salt meadows
habitat was not identified within the export cable corridor and the temporary area of
works. Given that areas where this habitat is present will be avoided during cable
installation, significant effects in terms of long term habitat deterioration, reduction in
habitat extent or impacts on its structure, function, supporting processes or typical
species are not to be expected. As such, significant impacts are not anticipated to
arise as a result of Project Two on this Annex I habitat of the Humber Estuary SAC
(and Ramsar)

5.5.61

It should be noted that an Ecological Clerk of Works (ECoW) will be employed to
ensure cable installation works are properly managed in the intertidal, and specifically
to ensure direct impacts on sensitive habitat are avoided. Furthermore, a
preconstruction survey will be undertaken at Horseshoe Point to provide up to date
extents on sensitive habitat features (see Table 5.2).
Embryonic shifting dunes and shifting dunes at shoreline with Ammophila
arenaria (“White dunes”)

5.5.62
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Sand dune features will be disturbed as a result of access to the intertidal during the
construction phase. As described in the Volume 1, Chapter 3 of the ES: Project
Description, access to the intertidal will comprise two access tracks of 3 m width.
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These two tracks cross more or less perpendicularly through a strip of sand dune of
maximum 20 m width.
5.5.63

Therefore the maximum length of each of the two access tracks within the sand dune
habitats is 20 m and a total area of habitat potentially affected of 120 m2,
representing 0.03% of the dune habitats in the Humber Estuary SAC.

5.5.64

These two access tracks will be fenced and the dune overlain with temporary ground
protection ‘trackways’ to reduce the risk of compaction or movement of sand. These
ground protection measures are designed to minimise potential adverse effects on
sand dunes and will also avoid the direct impact on dune vegetation from vehicles.
Up to 15 return vehicle movements per day have been estimated during cable
installation works at Horseshoe Point. This will likely be a combination of racked
excavators, and smaller vehicles, including 4x4 vehicles, with all vehicles using the
trackways within the defined access routes. As presented in Table 5.2, ground
protection measures will be employed such as temporary trackways to minimise the
impact of vehicles movements on sand dune habitats and increase the recovery
potential following disturbance.

5.5.65

5.5.66

5.5.67

5.5.68

Sandy shores consist of three components; nearshore zones, beaches and dunes,
which are linked by the interchange of material, particularly sand. Together they
comprise a single geomorphic system, termed the littoral active zone, which is
characterised by wave- and wind-driven sand transport. Although this constitutes a
single geomorphic system, ecologically it consists of two distinct systems: a marine
foreshore/nearshore zone ecosystem populated by marine biota and controlled by
wave energy and a terrestrial backshore/dune ecosystem inhabited by terrestrial
plants and animals and strongly influenced by wind energy (Brown & McLachlan 190
as reported by Stephenson, 199).

5.5.69

Four materials (besides air and precipitation) are exchanged across the dune/ beach
interface, influencing the form and function of sand dune habitats (McLachlan, 198,
as reported in Stephenson, 199):

The sand dune habitats predicted to be affected by access to the intertidal at
Horseshoe Point are narrow and linear having formed on the seaward side of a sea
wall. This strip of sand dune is a maximum of 20 m wide and runs broadly north-south
along the seaward side of the sea defence for over 40 m.
The vegetation within the dune habitats is characterised by species including maram
grass Ammophila arenaria, lyme-grass Leymus arenarius, fescue grass Festuca sp.
and sea couch Elytrigia atherica with a low herbaceous species diversity. Embryonic
dune vegetation establishing within the windblown sand accumulating along the face
of the dune vegetation is characterised by locally abundant sand couch Eltrygia
juncea with localised patches of sea sandwort Honckenya peploides and occasional
plants of sea rocket Cakile maritime. The only area of bare sand along this strip of
sand dune habitat is where a path had been created and the proposed southern
access route follows this path.
A study by Lidle and More (1974, as reported in Stephenson, 1999) investigated the
effect of track formation on soil strength and bulk density finding that both increased
within vehicle tracks. In addition this study reported that soil and air temperatures
were found to increase, particularly in dry dune habitats (e.g., semi fixed dune similar
to those at Horseshoe Point). When investigating the relative effect of vegetation
removal and soil compaction on soil temperature they found that on a dry sand dune
area, the total effect of track creation was the result of a dynamic balance between
the major effect of vegetation removal and the lesser effect of soil compaction. The
presence of the ground protection measures (such as those detailed above) would
reduce the potential for impacts related to disruption of vegetation, rutting, erosion
etc., by avoiding direct contact between vehicles and the sand dune habitats, while
also reducing the potential for compaction.
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Sand: Virtually all dune systems receive sand from and/or supply sand to
beaches



Groundwater: Groundwater may be discharged beneath sand dune systems to
the intertidal, sometimes in large volumes



Salt spray: Blown inland, salt spray has an important effect on dune vegetation
and together with sand movement is a major factor structuring coastal plant
communities; and



Dead organic materials: Several types of organic materials may be exchanged
across the dune/beach interface (e.g., carion, seaweed, litter etc.)

5.5.70

The absolute quantities of the above materials transported across the dune/beach
interface are small (Stephenson, 1999), with the exception of sand, which can be
transported in large volumes. The reduction or removal of sand dune vegetation
cover leads to erosion and increased sand and dune mobility. Retention of sand dune
vegetation (including dead vegetation, rots and rhizomes) within access tracks and
also the physical landform of the dunes will therefore be important in ensuring and
that sand movements within, to and from this dune system are not altered. The
ground protection measures described in this note will reduce ground pressures and
will ensure that vegetation is retained within these areas, though dieback due to
shading would be expected. The measures will also retain the existing landform of
the dunes. Together, this will ensure that access during the construction phase will
result in minimal change to the natural patterns of movement of sand across the
entire dune system during or post construction

5.5.71

Taking account of the small magnitude and localised nature of any potential impact
and the mitigation measures to be implemented, significant impacts are not to be
expected in terms of long term habitat deterioration, reduction in habitat extent or
impacts on its structure, function, supporting processes or typical species. As such, it
is not anticipated that significant impacts will arise as a result of Project Two on sand
dune Annex I habitats of the Humber Estuary SAC (and Ramsar).

sdf
Conclusion
5.5.72

3 m (see Volume 5, Annex 5.1.7 of the ES: Landfall Assessment), cable burial in the
lower shore of the intertidal, via jetting, will only occur during high water due to the
shallow depths occurring throughout much of the intertidal at high water. (In the mid
and upper shore where jetting is not likely to be possible due to shallow water depth,
trenching and/or ploughing will be used for cable installation.

As discussed above significant impacts are not anticipated to arise as a result of
Project Two on Annex I habitats qualifying features of the Humber Estuary SAC (and
Ramsar) in relation to disturbance during construction. There is therefore no
indication of effects on the site integrity of the Humber Estuary SAC (and Ramsar).

5.5.78

Changes to Water Quality during Construction - Increased Suspended
Sediment Concentrations and Sediment Deposition
5.5.73

Changes to water quality associated with increased suspended sediment
concentrations and sediment deposition may have an impact on habitat features of
the Humber Estuary SAC (and Ramsar).

5.5.74

Numerical modelling (SEDPLUME-RW) for the fate of fine sediments was undertaken
for jetting in the intertidal in support of the Environmental Impact Assessment for
Project One (Volume 2, Chapter 1 of the ES: Marine Processes). As the Project Two
landfall location is immediately to the north of the Project One landfall location, the
landfall assessment work carried out for Project One is also relevant to Project Two.
Jetting has the potential to release the greatest volume of sediments into suspension
(i.e., greater than ploughing or trenching).

5.5.75

5.5.76

5.5.77

The vast majority of coarse material (sands and gravels) displaced by the jetting
activity will deposit immediately adjacent to the point of jetting and will not be
dispersed by tidal currents. Numerical modelling predicts fine sediment deposition
from jetting will be minimal (i.e., <1 mm depth). Very fine sands released during
jetting are predicted to be deposited within 160 m, with deposition of up to 3 mm near
the release point, decreasing to immeasurable quantities at 160 m. In lower flow
velocity sand will travel a shorter distance from the release point (up to 85 m) and as
such levels of deposition will be greater, but still at low levels (6 mm).
Estuary

The outputs of the model predicted peak increases in suspended sediments along
the track of the jetting device in the order of up to 60 mg/l above background levels.
Local and very short-lived concentrations of more than 60 mg/l are likely to take place
due to the resuspension of fine sediment, previously settled following earlier jetting
activities, due to the flood tide in very shallow waters. Suspended sediment
concentrations are predicted to return to background levels between release periods.
The predicted maximum depth-averaged increases in suspended sediment
concentrations above background levels during the whole simulation are shown in
Figure 5-3.
It should be noted that this does not show the actual plume at any one time, but the
cumulative peak increases over the entire length of the simulation, and therefore
over-emphasises the increases in suspended sediment concentrations.

5.5.79

The modelling of the expected sediment plumes and sediment deposition as a result
of cable installation in the intertidal suggests that impacts will be short lived and affect
relatively small areas. As previously mentioned background concentrations within the
Humber Estuary are comparatively high (e.g., up to 260 mg/l). Taking this into
account together the extent of the estuary and the temporary and short lived nature
of the potential effects, significant effects in terms of long term habitat deterioration,
reduction in habitat extent or impacts on its structure, function, supporting processes
or typical species are not to be expected. As such, significant impacts are not
anticipated to arise as a result of Project Two on the estuary feature of the Humber
Estuary SAC (and Ramsar).

5.5.80

Furthermore, as described in the sections below, increased suspended sediment
concentrations and deposition in the intertidal are not anticipated to result in
significant impacts on other habitat features within the estuary.
Mudflats and sandflats not covered by sea water at low tide

Time series modelling was undertaken at four distinct points in time to represent ‘real
time’ effects during the model simulation (Figure 5-4). The outputs of this further work
indicate that the increases in suspended sediment concentrations will be short lived
(i.e., the plume will pass over in less than one hour) with the fine sediment plume
moving through intertidal and subtidal areas and returning to background levels
between release periods (i.e., during the time when there is insufficient water depth
for the equipment to operate) and therefore typically within a few tidal cycles.
Background concentrations within the Humber Estuary are expected to be high, with
suspended sediment concentrations up to 260 mg/l being recorded within the estuary
(HR Wallingford et al ., 2002; Volume 2, Chapter 1 of the ES: Marine Processes).
Furthermore, assuming that jetting will only be undertaken in water depths of at least
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5.5.81

‘Mudflats and sandflats not covered by sea water at low tide’ habitats have low
intolerance to increased suspended sediment concentrations. An increase in
inorganic particles may interfere with the feeding apparatus of suspension feeders,
however, the majority of fauna would be unaffected ( see Volume 2, Chapter Two of
the ES: Subtidal and Intertidal Benthic Ecology). Recovery of the benthic
communities following the backfill of the intertidal trench is likely to be high and
recolonisation is likely to occur quickly, especially for rapidly reproducing species
such as polychaetes, oligochaetes and some amphipods and bivalves. The process
may also be aided by bedload transport of juvenile polychaetes and bivalves (TylerWalters and Marshall, 2008).

5.5.82

In the particular case of the patch of eelgrass identified in the area, given its location
(approx. 1 km to the southwest of the temporary working area), it will not be subject
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to the highest levels of increased suspended sediment concentrations. Furthermore,
as shown in Figure 5-4, sediment plumes are predicted to move to the west and
northwest during flow tides, and to the east and northeast (i.e., towards the offshore
parts of the cable route corridor) during ebb tides.
5.5.83

habitat and its component species have high recovery rates. Furthermore, the
mitigation and monitoring proposed will minimise potential impacts on this habitat in
the intertidal.

Taking the above into account significant effects in terms of long term habitat
deterioration, reduction in habitat extent or impacts on its structure, function,
supporting processes or typical species are not to be expected on this habitat. As
such, significant impacts are not anticipated to arise as a result of Project Two on the
mudflats and sandflats feature of the Humber Estuary SAC (and Ramsar).

5.5.89

Taking the above into account together with the localised, short lived, and therefore,
low magnitude of the impact associated with increased suspended sediment
concentrations and sediment deposition, significant effects in terms of long term
habitat deterioration, reduction in habitat extent or impacts on its structure, function,
supporting processes or typical species are not to be expected.

5.5.90

As such, significant impacts are not anticipated to arise as a result of Project Two on
the Salicornia and other annuals colonising mud and sand habitat features of the
Humber Estuary SAC (and Ramsar).

Coastal lagoons
5.5.84

5.5.85

5.5.86

Given the location of the coastal lagoons and their feeder channels relative to the
area of influence of increased suspended sediment concentrations and sediment
deposition, and the short lived and small magnitude of the potential effects (e.g.,
deposition less than < 1 mm deep up to 160 m from installation works and increases
of up to 60 mg/l above background level along the tracking device), they are not
anticipated to be significantly affected.

Embryonic shifting dunes and shifting dunes at shoreline with Ammophila
arenaria (“White dunes”)

It should be noted that due to the topography of the shore at the cable route corridor
landfall site, it is likely that much of the works, particularly in the upper shore, will
occur in the dry during low water, further minimising the potential for suspension of
sediments and subsequent deposition in the vicinity of the lagoons and feeder
channels. Furthermore, in the mid and upper shore, due to shallow depth, jetting is
not likely to be possible, with trenching and/or ploughing being used for cable
installation. As described in the Volume 2, Chapter 1 of the ES: Marine Processes,
any increases in suspended sediment associated with these activities will be very
localised and minimal, being well within natural variability for the area.
Taking the above into account significant effects in terms of long term habitat
deterioration, reduction in habitat extent or impacts on its structure, function,
supporting processes or typical species are not to be expected. As such, significant
impacts are not anticipated to arise as a result of Project Two on the coastal lagoons
habitat feature of the Humber Estuary SAC (and Ramsar).

5.5.91

Given their location on the shore line, it is not anticipated that sand dune habitats will
be subject to the potential impacts associated with increased suspended sediment
concentration and sediment deposition. Furthermore, as previously mentioned, the
effects associated with this will be short lived and of small magnitude (e.g., deposition
less than 1 mm deep up to 160 m from installation works and increases of up to 60
mg/l above background level along the tracking device).

5.5.92

In addition, as described above for coastal lagoons, it is likely that much of the works,
particularly in the upper shore, will occur in the dry during low water. In the mid and
upper shore, due to shallow depth, jetting is not likely to be possible, with trenching
and/or ploughing being used for cable installation. As described in the Volume 2,
Chapter 1 of the ES: Marine Processes, any increases in suspended sediment
associated with these activities will be very localised and minimal, being well within
natural variability for the area.

5.5.93

In light of the above, significant effects in terms of long term habitat deterioration,
reduction in habitat extent or impacts on its structure, function; supporting processes
or typical species are not to be expected.

5.5.94

As such, it is not anticipated that significant impacts will arise as a result of Project
Two on the sand dune habitat features of the Humber Estuary SAC (and Ramsar).

Salicornia and other annuals colonising mud and sands
5.5.87

5.5.88

Increased suspended sediment concentrations and subsequent deposition have
potential to adversely impact Salicornia as this species has high intolerance to
increased suspended sediment concentrations and intermediate intolerance to
smothering. It should be noted, however that likely recovery of Salicornia
communities to such impacts is considered to be moderate to high (Tyler-Walters,
2008).

Conclusion
5.5.95

As described in paragraphs 5.5.56 to 5.5.58 for assessment of the impact of
temporary disturbance, the ‘Salicornia and other annuals colonising mud and sand’
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As discussed above significant impacts are not anticipated to arise as a result of
Project Two on Annex I habitats qualifying features of the Humber Estuary SAC (and
Ramsar) in relation to increased suspended sediment concentrations and deposition
during construction. There is therefore no indication of effects on the site integrity of
the Humber Estuary SAC (and Ramsar).
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Figure 5.3

Maximum increases in (depth averaged) suspended sediment concentrations above baseline conditions during jetting to install the export cable at the cable route
corridor landfall site over the course of the model simulation (Source: Volume 2, Chapter 2 of the ES: Subtidal and Intertidal Benthic Ecology).
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Figure 5.4

Increases in (depth averaged) suspended sediment concentrations above baseline conditions during jetting to install the export cable at the cable route corridor landfall
site at four points in time through the model simulation (Source: Volume 2, Chapter 2 of the ES: Subtidal and Intertidal Benthic Ecology).
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Assessment of Adverse Effects on Integrity – In-combination
5.5.96

5.5.97

5.5.102 The extent of the in-combination areas of habitat disturbance/loss are given for each
Tier 1 plan and project included in the assessment in Table 5.10.

The assessment of potential impacts of Project Two in combination with other plans
or projects in relation to Annex I habitats is focused on the Humber Estuary SAC and
Humber Estuary Ramsar site, as these are the only sites for which potential for LSEs
were identified during the screening exercise.

Table 5.10

In line with the cumulative assessment presented in the ES (Volume 2, Chapter 2:
Subtidal and Intertidal Benthic Ecology), other plans and projects included for
assessment on habitat features include cable laying of Project Two and Project One,
the AMEP development and the Phillips66 Replacement Pipeline at Northcoates
Point. Project One, the AMEP development and the Phillips66 projects have been
submitted (and granted in the particular case of the AMEP project) and as such are
allocated to the Tier 1 assessment.

5.5.98

The key potential impact requiring assessment in terms of Annex I habitats is that
arising from in-combination temporary disturbance to habitat features.

5.5.99

Given the localised and short lived effect of the sediment plume anticipated from
cable installation in the intertidal for Project Two and the distance from the project to
the AMEP development there is no potential for a spatial overlap of sediment plumes
and therefore potential in-combination impacts. The construction phase of the
Phillips66 Replacement Pipeline will not overlap with cable installation at Project Two
and therefore there is no potential for an in-combination impact in relation to
suspended sediment. In the particular case of Project One, there is potential for cable
installation to occur concurrently with Project Two. As presented in the ES, Volume 2,
Chapter 1: Marine Processes, the level of effect associated with cable installation
predicted for Project One is, as predicted for Project Two, highly localised and short
lived. Furthermore, for reasons of practicality and safety, it is unlikely that the cable
laying equipment for both export cables will be operating in close proximity to each
other at the same time in either the intertidal or subtidal area. And therefore
cumulative effects of increases in suspended sediment are considered negligible
(see Volume 2, Chapter 1 of the ES: Marine Processes). As a result potential incombination impacts associated with increased suspended sediment concentrations
and deposition are not considered further in this assessment.

Tier

1



Mudflats and sandflats no covered by sea water at low tide;



Salicornia and other annuals colonising mud and sand; and

Project

Annex I
mudflats
and
sandflats
(m2)

Annex I
Salicornia and
other annuals
colonising
mud and sand
(m2)

Annex I
sand
dune
feature
s

Project Two

128,000

1,716,771

628,379

0*

Project One
(SMart Wind,
2013b)

128,000

40*

48,000

120

AMEP (ERM,
2011)

135,000

339,700

0

Phillips66
Replacement
Pipeline (RPS,
2014)

145,000

62,400

0

235

536,000 (0.15%)

2,118,871
(2.26%)

76,379 (12.42%)

355
(0.12%)

Tier 1 total
(percentage habitat
disturbance/loss
within SAC)

0

* The cable route corridor convergence zone and temporary working area for Project Two
which coincides with this habitat are entirely encompassed within the cable route corridor
convergence zone, temporary working area and access routes for Project One.
Tier 1
Estuary
5.5.103 For the Tier 1 assessment the total predicted disturbance/loss of habitat within the
Humber Estuary SAC has been estimated at 536,000 m2 which equates to 0.15% of
the total area of habitat within the SAC.

5.5.101 Based on the location and information provided in the ES for relevant plans and
projects, there is potential for in-combination effects to occur on the following habitat
features of the Humber Estuary:
Estuary;

In-combination habitat disturbance/loss for Annex I habitats in the Humber
Estuary SAC (Source: Volume 2, Chapter 2 of the ES: Subtidal and
Intertidal Benthic Ecology).
Annex I
Estuary (m2)

5.5.100 An in-combination assessment is therefore provided in relation to temporary habitat
disturbance/loss during the construction phase taking account of the plans and
projects screened into the assessment.



Sand dune features.

5.5.104 As for assessment of impacts of Project Two alone, given the temporary and short
nature of the disturbance and its small spatial extent, significant effects in terms of
long term habitat deterioration, reduction in habitat extent or impacts on its structure,
function, supporting processes or typical species are not to be expected. As such,
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significant impacts are not anticipated on the ‘estuary’ habitat feature of the Humber
Estuary SAC (and Ramsar) as a result of Project Two in-combination with other plans
and projects.

habitat to the convergence zone will ensure that there is no repeat disturbance to the
Salicornia habitat disturbed during the cable installation for Project One. Furthermore,
restoring the topography of the site and smoothing over of sediments following
cessation of cable installation will assist in Salicornia seed capture and will ensure
that undisturbed areas remain in the vicinity which can reseed the affected areas. In
addition, the area of Salicornia habitat within the Humber Estuary SAC which has
been used as a baseline to calculate the likely percentage loss of this habitat is likely
to be an underestimate so the total cumulative temporary loss is likely to be less than
18.99%.

Mudflats and sandflats not covered by sea water at low tide
5.5.105 The Tier 1 assessment will result in an in-combination temporary area of
disturbance/loss of 1,974,100 m2 of ‘mudflats and sandflats not covered by sea water
at low tide’ habitat within the Humber Estuary SAC (2.10%). For the purposes of this
assessment, the temporary loss/disturbance associated with Project Two
construction activities are considered within the numbers presented for Project One
(i.e., 1,572,000 m2). This is because the convergence zone and temporary working
area for Project Two which coincides with this habitat are entirely encompassed
within the convergence zone and temporary working area for Project One. As such
the habitat loss numbers presented for Project One also include Project Two (SMart
Wind, 2013). The works to install the export cable in this habitat for Project Two, will
only result in those areas which were physically affected by cable installation
experiencing repeat disturbance from anchor placements and vehicle movements
(i.e., not from repeat trenching/ploughing/jetting).

5.5.109 Excessive surface compaction will be avoided where possible at the cable route
corridor landfall site during both Project Two (Table 5.2) and Project One (SMart
Wind, 2013) and the mitigation outlined in Table 5.2 will also aid the recovery of
Salicornia by providing appropriate substrate into which germinating seeds can
anchor themselves. Pioneer species such as Salicornia sp. are likely to recover
quickly following disturbance (within one year) as a result of vegetative expansion
and seed propagation. Whether the intertidal works for Project Two are undertaken in
the year following the Project One intertidal cable works, recovery may be longer than
the one year predicted for Project Two alone. Recovery to pre-impact densities is
however still predicted to occur rapidly due to seed availability from the undisturbed
areas to the south and east (e.g., within two years) (Volume 2, Chapter 2 of the ES:
Intertidal and Subtidal Benthic Ecology).

5.5.106 As described in paragraph 5.5.51 for Project Two alone, the intertidal biotopes within
this habitat (see paragraph 5.5.15) have low sensitivity to, and high recoverability
from, temporary sediment displacement such as that likely to occur from
trenching/ploughing/jetting to install the cable and from anchor placements. Taking
this into account together with the relatively small area of habitat potentially affected,
significant effects in terms of long term habitat deterioration, reduction in habitat
extent or impacts on its structure, function, supporting processes or typical species
are not to be expected. As such, significant impacts are not anticipated to occur as a
result of Project Two in-combination with other plans or projects.

5.5.110 As described above, there may be a reduction in the extent of Salicornia habitat
within the Humber Estuary SAC in the short term (e.g., up to two years). Given the
mitigation options proposed and the high recovery rates of this habitat type, however,
significant effects in terms of long term habitat deterioration, reduction in habitat
extent or impacts on its structure, function, supporting processes or typical species
are not to be expected.
5.5.111 Taking the above into account it is not considered that a significant impact will occur
on this habitat type as a result of Project Two in-combination with other plans and
projects.

5.5.107 It should be noted that the figures presented in Table 5.10 for the AMEP scheme
include temporary disturbance/loss and permanent habitat loss. The AMEP
development, however, will create 1 km2 of intertidal mudflat as mitigation, so that
there is no net decrease in this habitat type as a result of this development and any
effects are temporary.

Embryonic shifting dunes and shifting dunes at shoreline with Ammophila
arenaria (“White dunes”)

Salicornia and other annuals colonising mud and sand

5.5.112 The Tier 1 assessment will result an in-combination temporary area of
disturbance/loss of 355 m2 of sand dunes which equates to approximately 0.12% of
these Annex I habitats in the Humber SAC. Taking account of the small magnitude
and localised nature of any potential impact and the mitigation measures to be
implemented for Project Two (see paragraph 5.5.64) and the Phillips66 Replacement
Pipeline (RPS, 2014), significant impacts are not to be expected in terms of long term
habitat deterioration, reduction in habitat extent or impacts on structure, function,
supporting processes or typical species of sand dune habitat features of the Humber
Estuary SAC (and Ramsar).

5.5.108 The Tier 1 assessment will result in an in-combination temporary area of
disturbance/loss of 116,765 m2 of Salicornia habitat which equates to approximately
18.99%of the total area of this Annex I habitat within the Humber Estuary SAC.
However, as previously discussed the total area of this habitat present in the Humber
Estuary SAC is likely to be greater than that used to calculate the percentage loss of
this habitat, meaning that the estimated loss of 18.99%is likely to be an overestimate.
There is no net loss of Salicornia habitat predicted to result from the AMEP
development. As described in Table 5.2, restricting the Project Two works in this
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5.5.113 As such, significant impacts are not anticipated on the sand dune habitats of the
Humber Estuary SAC (and Ramsar) as a result of Project Two in-combination with
other plans or projects.

Migratory fish features of European sites included in the Impact with potential to
assessment
result in LSEs
Ramsar criterion 8

Conclusion

The Humber Estuary acts as an important migration route for
both river lamprey Lampetra fluviatilis and sea lamprey
Petromyzon marinus between coastal waters and their
spawning areas.

5.5.114 As discussed above significant impacts are not anticipated to arise as a result of
Project Two in-combination with other plans or projects on Annex I habitats qualifying
features of the Humber Estuary SAC (and Ramsar) in relation to disturbance and
increased suspended sediment concentrations and deposition during construction.
There is therefore no indication of effects on the site integrity of the Humber Estuary
SAC (and Ramsar).

EMFs during the operational
phase

River Derwent SAC
River lamprey; and
Sea lamprey.

Summary: Annex I habitats
5.5.115 The potential effects of habitat disturbance and changes to water quality (increased
suspended sediment concentrations and sediment deposition) on Annex I habitats of
the Humber Estuary SAC (and Ramsar) as a result of Project Two either alone or incombination with other plans and projects are not considered significant. There is
therefore no indication of effects on the integrity of the Humber Estuary SAC (and
Ramsar) as a result of Project Two, either alone or in-combination with other plans
and projects.

5.6

Annex II Migratory Fish: Assessment of Adverse Effects on Site
Integrity

5.6.1

The screening stage of the HRA process identified potential for LSEs on Annex II
migratory fish species of the Humber Estuary SAC (and Ramsar) and the River
Derwent SAC associated with increased suspended sediment concentrations and
deposition during construction and EMF related effects during operation and
maintenance.

5.6.2

The Annex II migratory fish features of these sites are detailed in Table 5.11.

Table 5.11

Conservation Objectives

European sites and features requiring further assessment.

Migratory fish features of European sites included in the Impact with potential to
assessment
result in LSEs
Humber Estuary SAC
River lamprey; and
Sea lamprey.
Humber Estuary Ramsar

Changes to water quality
(increased suspended
sediment concentrations
and deposition) during
construction; and
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5.6.3

As previously mentioned for Annex I habitats, the undertaking of an AA entails the
consideration of the impacts on the integrity of a European site, with regards to the
site’s structure and function and its conservation objectives. As such, the assessment
of potential impacts on Annex II migratory fish given in the following sections takes
account of the conservation objectives of the European sites requiring assessment.

5.6.4

The conservation objectives of the Humber Estuary SAC and River Derwent SAC,
with regard to the natural habitats and/or species for which these sites have been
designated, are given below (Natural England, 2014):


Avoid the deterioration of the qualifying natural habitats and the habitats of
qualifying species, and the significant disturbance of those qualifying species,
ensuring the integrity of the site is maintained and the site makes a full
contribution to achieving Favourable Conservation Status of each of the
qualifying features; and



Subject to natural change, to maintain or restore:
•

The extent and distribution of qualifying natural habitats and habitats of
qualifying species;

•

The structure and function (including typical species) of qualifying natural
habitats and habitats of qualifying species;

•

The supporting processes on which qualifying natural habitats and habitats
of qualifying species rely;

•

The populations of qualifying species; and

•

The distribution of qualifying species within the site.
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5.6.5

5.6.6



It should be noted that the assessment of effects on Annex I habitats of the Humber
Estuary SAC (and Ramsar) concluded that no significant impacts on habitat features
were anticipated (paragraph 5.5.115). In the particular case of the River Derwent
SAC, given its location in relation to the project, there is no potential impact pathway
between Project Two and the habitat features of the site. With this in mind, it is
considered that key conservation objectives of the Humber Estuary SAC (and
Ramsar) and the River Derwent SAC needing consideration in relation to potential
impacts on migratory fish are those associated with the qualifying species themselves
rather than their habitats, as follows:


Avoid significant disturbance to qualifying species ensuring the integrity of the
site is maintained and the site makes a full contribution to achieving Favourable
Conservation Status of each of the qualifying features; and



Maintain or restore the population of qualifying species and the distribution of
qualifying species within the site.

population dynamics data on the species concerned indicate that it is
maintaining itself on a long-term basis as a viable component of its natural
habitats;



the natural range of the species is neither being reduced nor is likely to be
reduced for the foreseeable future; and



There is, and will probably continue to be, a sufficiently large habitat to maintain
its populations on a long-term basis.

5.6.9

During these surveys, three diadromous migratory species were recorded, including a
single European smelt in the spring intertidal survey; and a single salmon at the
mouth of the Humber Estuary and a single twaite shad to the east of Subzone 2
during the autumn trawl survey.

5.6.10

It should be noted, however, that the above surveys were aimed at providing a
description of the fish and shellfish assemblage of Project Two and not specifically
designed to target Annex II migratory fish species.

5.6.11

As such, whilst the key Annex II migratory fish species subject to this assessment
(river and sea lamprey) were not found during site-specific surveys, they are
anticipated to be frequently present in the Humber Estuary, given their qualifying
status in the Humber Estuary SAC (and Ramsar site) and River Derwent SAC.
Humber Estuary SAC (and Ramsar) and River Derwent SAC Annex II migratory
fish features

According to Article 1 (i) of the Habitats Directive, the conservation status of a
species shall be defined as ‘favourable’ when:


5.6.12

Sea lamprey and river lamprey are parasitic anadromous migratory species. Both
species spawn in freshwater in spring or early summer, followed by a larval phase
(ammocoetes) spent in suitable silt beds in streams and rivers (Laughton and Burns,
2003). The transformation into the adult stage is characterised by the development of
functional eyes and the mouth changes into a fully formed sucker (Maitland, 2003).
After transformation, both species migrate to the marine environment where they use
their suckers to attach to other fish (Maitland, 2003). After several years in the marine
environment the adults return to freshwater to spawn (Laughton and Burns, 2003).

5.6.13

Sea lamprey and river lamprey, may be found in coastal and/or estuarine areas
whether in transit from and into home rivers and/or engaged in foraging activity. As
such, the greatest potential for interaction between Project Two and the populations
of the relevant sites included in this assessment, is anticipated to mainly occur in the
areas relevant to the subtidal and intertidal section of the export cable.

5.6.14

The distribution of sea lamprey is largely dictated by their host (Waldman et al .,
2008). The rarity of captures in coastal and estuarine waters suggest that sea
lampreys are solitary feeders and widely dispersed at sea (Moore et al ., 2003).

5.6.15

River lampreys on the contrary, are most commonly found in coastal waters,
estuaries and accessible rivers. They are known to congregate in large numbers in
the estuaries of major rivers, feeding on a variety of estuarine fish, including herring,
sprat and flounder (Maitland, 2003)

5.6.16

The information available to date in relation to the distribution, use and exact
migration pathways of diadromous fish during their marine phase is limited. Given the
offshore location and distance from Subzone 2 to home rivers, however, it is not
anticipated that the offshore area of Project Two has potential to support river and
sea lamprey of the Humber Estuary SAC (and Ramsar) and the River Derwent SAC

Baseline Information
5.6.7

Baseline information on fish and shellfish ecology, including Annex II migratory fish
features, was gathered through a combination of desktop studies and the results of
site specific surveys carried out as part of the fish and shellfish characterisation (see
Volume 2, Chapter 3 of the ES: Fish and Shellfish Ecology).
Site-Specific Surveys

5.6.8

In order to inform the fish and shellfish characterisation for Project Two a series of
site specific fish and shellfish surveys were carried out:


Spring and Autumn otter trawl survey within the Project Two fish and shellfish
study area;



Epi-benthic beam trawl surveys within the Project Two fish and shellfish study
area;



Spring and autumn intertidal surveys (fyke netting, seine netting and push
netting) to characterise the export cable landfall area; and

Experimental potting (shellfish) surveys.
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in significant numbers, particularly during critical periods of their life cycle (i.e., river
entry/exit).

5.6.22

Whilst river and sea lamprey are expected to transit the Humber Estuary and
adjacent coastal areas as part of their normal migration and foraging activity, taking
the short lived and small scale of the increased suspended sediment concentrations
and therefore low magnitude of the potential effect, impacts in terms of significant
disturbance, effects to the population level and/or changes in the distribution of river
and sea lamprey within the sites are not to be expected. As such, significant impacts
are not anticipated on the river and sea lamprey populations of the Humber Estuary
SAC, Humber Estuary Ramsar and River Derwent SAC as a result of Project Two.

5.6.23

It should be noted in this context that the background levels of suspended sediment
concentrations in the Humber Estuary are naturally high (i.e., up to 260 mg/l) and
therefore the river and sea lamprey populations of these European sites will be
habituated to migrate through areas where high levels of suspended sediment may
be present. Furthermore, given the small spatial extent of expected sediment plume,
particularly in the Humber Estuary area, there would be sufficient alternative
undisturbed areas available for these species to be used for migration in and out of
the estuary and/or for feeding.

Assessment of Adverse Effects on Integrity - Project Two Alone
Impact of Changes to Water Quality (Increased Suspended Sediment
Concentrations and Sediment Deposition)
5.6.17

5.6.18

5.6.19

5.6.20

5.6.21

Construction activities including seabed preparation works ahead of gravity base
foundation installation, the installation of inter-array and export cables and sandwave
clearance activities where required along the export cable route corridor, all have the
potential to affect fish species by temporarily increasing suspended sediment
concentrations.
Reduction in light levels within the water column can create a number of adverse
effects particularly upon species reliant on their visual acuity to detect and locate prey
(BERR, 2008). Increases in levels of suspended sediments above background levels
could also potentially affect activities such as migration/mobility, and foraging
opportunities (Birklund and Wijsman, 2005).

Conclusion

In the offshore area, the greatest extent of sediment plume is expected as a result of
seabed preparation for installation of gravity base foundations. The plume modelling
carried out for this scenario, however, estimated increases of more than 2 mg/l
extending over relatively small areas (up to 16 km from the source). In addition, the
time-series modelling undertaken suggest that the peaks in suspended sediment will
be very short lived, with suspended sediment concentration levels returning to
background conditions 27 hours after the start of the release (see ,Volume 2, Chapter
1 of the ES: Marine Processes).

5.6.24

As discussed above significant impacts are not anticipated to arise as a result of
Project Two on Annex II migratory fish features of the Humber Estuary SAC (and
Ramsar) and the River Derwent SAC in relation increased suspended sediment
concentrations and deposition during construction. There is therefore no indication of
effects on the site integrity of the Humber Estuary SAC (and Ramsar) and River
Derwent SAC.
EMFs

Increased suspended sediment concentrations resulting from the installation of
export cables (jetting through sand and glacial till) and sandwave clearance are also
predicted to result in very short lived and localised increases in suspended sediment
concentrations ( Volume 2, Chapter 1 of the ES: Marine Processes). Similarly,
increases in suspended sediment concentrations associated with cable installation in
the intertidal area are predicted to be highly localised and short term (see paragraphs
5.5.74 to 5.5.78).
As previously mentioned (paragraph 5.6.16) given the offshore location and distance
from Subzone 2 to home rivers, it is not anticipated that the offshore area of Project
Two has potential to support migratory diadromous species in significant numbers,
particularly during critical periods of their life cycle (i.e., river entry/exit). Sea lamprey,
and more frequently river lamprey, are most commonly found in coastal and/or
estuarine areas whether in transit from and into home rivers and/or engaged in
foraging activity. As such, the greatest potential for interaction between effects
associated with increased suspended sediment concentrations and these species is
anticipated to be a result of activities associated with cable installation in the subtidal
and intertidal section of the export cable.
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5.6.25

The transport of electricity through subsea power cables has the potential to emit a
localised EMF which could potentially affect the sensory mechanisms of some
species of fish and shellfish, particularly electrosensitive species (such as
elasmobranchs) and migratory fish species (CMACS, 2003).

5.6.26

Potential effects associated with EMF will arise as a result of the operational 1,200
km of 400 kV HVAC or 600 km of HVDC export cables, 300 km of 400 kV HVAC
platform inter-connector cables (including accommodation inter-connector cables), up
to 10 km of 70 kV inter accommodation platform cables and 675 km of 70 kV AC
inter-array cables (Table 5.1).

5.6.27

EMF comprise both the electric (E) fields, measured in volts per metre (V/m), and the
magnetic (B) fields, measured in tesla (T). Background measurements of the
magnetic field are approximately 50 μT in the North Sea, and the naturally occurring
electric field in the North Sea is approximately 25 μV m-1 (Tasker et al ., 2010). It is
common practice to block the direct electrical field (E) using conductive sheathing,
meaning that the EMFs that are emitted into the marine environment are the
magnetic field (B) and the resultant induced electrical field (iE).
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5.6.28

The strength of the magnetic field (and consequently, induced electrical fields)
decreases rapidly horizontally and vertically with distance from source. Modelling
studies have indicated that the range of the field is in the order of 10 m each side of
the cable (assuming 1 m burial) (see Table 5.12; Normandeau et al ., 2011).

Table 5.12

Average magnetic fields (μT) generated for AC and DC export cables at
horizontal distances from the cable (assuming cable burial to a depth of
1 m; source; modified from Normendeau et al ., 2011).

0 m AC

0 m DC

4 m AC

4 m DC

10 m AC

10 m DC

0

7.85

78.27

1.47

5.97

0.22

1.02

5

0.35

2.73

0.29

1.92

0.14

0.75

10

0.13

0.83

0.12

0.74

0.08

0.46

5.6.30

5.6.31

5.6.32

Furthermore, as suggested above any potential impacts are expected to be short
term, potentially resulting in temporary behavioural effects rather than causing a
barrier to migration.

5.6.33

Taking the above into account, impacts in terms of significant disturbance, effects to
the population level and/or changes in the distribution of river and sea lamprey within
the sites in the long term are not to be expected. As such, significant impacts are not
anticipated on the river and sea lamprey populations of the Humber Estuary SAC
(and Ramsar) and River Derwent SAC as a result of Project Two.

Magnetic field (μT) measured at horizontal distance from cable

Distance
above seabed
(m)

5.6.29

immediate vicinity of the cables. It should be noted in this context that inter-array
cables, inter-accommodation cables, export cables and platform inter-connector
cables will either be buried to a target minimum burial depth of 1 m (2 m in the
intertidal) or by cable protection.

Conclusion
5.6.34

The key concern in relation to EMFs and migratory fish species such as river and sea
lamprey is the potential for EMF to interfere with their navigation. Lampreys possess
specialised ampullary electroreceptors that are sensitive to weak, low frequency
electric fields (Bodznick and Northcutt, 1981; Bodznick and Preston, 1983), but
information regarding what use they make of the electric sense is limited. ChungDavidson et al . (2008) found that weak electric fields may play a role in the
reproduction of sea lamprey and it was suggested that electrical stimuli mediate
different behaviours in feeding-stage and spawning-stage individuals. This study
(Chung-Davidson et al , 2008) showed that migration behaviour of sea lamprey was
affected (i.e., adults did not move) when stimulated with electrical fields of intensities
of between 2.5 and 100 mV/m, with normal behaviour observed at electrical field
intensities higher and lower than this range. These levels were considerably higher
than modelled induced electrical fields expected from DC or AC subsea cables (i.e.,
0.194 and 0.765 mV/m, respectively; see paragraph 5.6.28).

As discussed above significant impacts are not anticipated to arise as a result of
Project Two on Annex II migratory fish features of the Humber Estuary SAC (and
Ramsar) and the River Derwent SAC in relation to EMF effects during operation.
There is therefore no indication of effects on the site integrity of the Humber Estuary
SAC (and Ramsar) and River Derwent SAC.
Assessment of Adverse Effects on Integrity – In-combination

It is recognised that the current understanding of the implications of potential EMF
related effects on river and sea lamprey is limited. Research carried out on other
migratory species such as Atlantic salmon and European eel, both species which are
thought use the earth’s magnetic field for orientation and direction finding during
migration (Gill and Bartlett, 2010), have found however either no evidence of any
effect or short term effects associated with temporary behavioural reactions such as
changes in swimming speed (Hvidt et al ., 2003; Westerberg and Langenfelt, 2008,
Westerberg et al ., 2007; Wilhelmsson et al ., 2010; see Volume 2, Chapter 3 of the
ES: Fish and Shellfish Ecology).
Given the rapid decrease in the E field with distance from source any potential
impacts associated with EMFs would be highly localised being limited to the
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5.6.35

The assessment of potential impacts of Project Two in combination with other plans
or projects in relation to Annex I migratory fish species is focused on the Humber
Estuary SAC, Humber Estuary Ramsar site and River Derwent SAC river and sea
lamprey populations, as these are the only sites and features for which potential for
LSEs were identified during the screening exercise. As described above for Project
Two alone, potential impacts on these populations may arise as a result of increased
suspended sediment concentrations and EMF related effects.

5.6.36

Other plans and projects screened in for assessment are detailed in Table 5.13
below. These are consistent with those presented in the ES (Volume 2, Chapter 3:
Fish and Shellfish Ecology). All plans/projects/activities screened into the assessment
for in-combination impacts are either ongoing activities (i.e., licensed and application
aggregate extraction areas) or other offshore wind farms which have been consented
or submitted (i.e., Tier 1). There are no plans/projects which are on the PINS
Programme of Projects but have not yet submitted an application for consent relevant
to the assessment of increased suspended sediment concentrations and EMFs on
fish, as such there is no Tier 2 assessment.

5.6.37

As previously detailed for Annex I habitats, other plans and projects in the Humber
Estuary area are not anticipated to have potential to result in in-combination impacts
in relation to increased suspended sediment concentrations and sediment deposition
(including cable installation for Project One). Therefore plans and projects in the

sdf
Humber Estuary area, namely the inshore section of Project One export cable route,
the AMEP development and the Phillips66 Replacement Pipeline at Northcoates
Point are not considered further for the purposes of the in-combination assessment in
relation to increased suspended sediment concentrations.

Table 5.13

5.6.39

Other plans and projects included for in-combination assessment.

Potential Impact
Increased suspended
sediment
concentrations and
sediment deposition as
a result of offshore wind
farm construction and
aggregate extraction
activities

EMFs

Tier 1


Licensed aggregate extraction areas (i.e., Area 514/2, 514/4,
Area 197, Area 160/1, 106/2, 106/3 and Area 480);



Application aggregate extraction areas (i.e., Area 514/1, Area
514/3, Area 493, Area 506 and Area 490);



Consented offshore wind farm projects (i.e., Triton Knoll); and



Submitted offshore wind farm projects (i.e., Project One).



Offshore wind farms under construction (i.e., Lincs, Humber
Gateway and Sheringham Shoal);



Consented offshore wind farm projects (i.e., Westermost
Rough, Race Bank, Triton Knoll and Dudgeon East); and



Submitted offshore wind farm projects (i.e., Project One).

Conclusion
5.6.40

As discussed above significant impacts are not anticipated to arise as a result of
Project Two in-combination with other plans and projects on Annex II migratory fish
features of the Humber Estuary SAC (and Ramsar) and the River Derwent SAC in
relation to suspended sediment concentrations during construction. There is
therefore no indication of effects on the site integrity of the Humber Estuary SAC (and
Ramsar) and River Derwent SAC.
EMFs

Tier 1

5.6.41

The in-combination assessment considers the effects of EMF emitted by subsea
cables from Project Two, other planned/under construction offshore wind farms and
other subsea electrical cables within a representative 50 km buffer from Project Two
using the tiered approach outlined in paragraph 5.4.5.

5.6.42

All plans/projects/activities screened into the assessment for in-combination effects
from EMF are other offshore wind farm projects which are under construction,
consented, or have been submitted (i.e., Tier 1). In the vicinity of Project Two (i.e.,
within a 50 km buffer) there are no plans/projects which are on the PINS Programme
of Projects but have not yet submitted an application for consent, as such, there is no
Tier 2 assessment for this impact.

Increased suspended sediment concentrations and sediment deposition
5.6.38

River and sea lamprey are generally found in estuarine and coastal areas, with the
offshore section of Project Two, where there may be greatest potential for incombination impacts in relation to increased suspended sediment concentrations, not
being considered to support these species in significant numbers. Taking this into
account together with the likely ability of these species to be able to tolerate high
levels for suspended sediment during migration (i.e., background levels in the
Humber Estuary reach up to 260 mg/l) and the results of the in combination
assessment presented in the Marine Process Chapter summarised above, impacts in
terms of significant disturbance, effects to the population level and/or changes in the
distribution of river and sea lamprey within the sites in the long term are not to be
expected. As such, significant impacts on the river and sea lamprey populations of
the Humber Estuary SAC (and Ramsar) and River Derwent SAC are not anticipated
as a result of Project Two in-combination with other plans and projects.

The Tier 1 assessment includes Project Two together with all projects/plans within
one tidal excursion which are currently under construction and/or consented but not
yet implemented, and/or submitted but not yet determined and/or those currently
operational. These include licenced and application aggregate extraction areas,
Project One and Triton Knoll. These projects have been fully considered in the ES
(Volume 2, Chapter 1: Marine Processes). The assessment concludes that the
potential for the interaction of the sediment plumes arising from both the burial of the
cables and foundation installation and aggregate extraction activities is considered to
be low. Should interaction occur (e.g., where concurrent activity occurs in very close
proximity) the result is predicted to be a short term, localised increase in suspended
sediment concentration (up to 5 mg/l) over that which would otherwise be expected
from either activity alone. The likely extent and duration of this increase in suspended
sediments is considered to be limited and concentrated within the north-south tidal
axis. In addition, once sediment deposition occurs on the seabed, it will become
indistinguishable from the natural system (see Volume 2, Chapter 1 of the ES:
Marine Processes).
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5.6.43

5.6.44

5.6.45

A variety of design and installation factors affect EMF levels in the vicinity of electrical
cables, including current flow, distance between cables, cable orientation relative to
the earth’s magnetic field (DC only), cable insulation, number of conductors,
configuration of cable and burial depth as well as whether the subsea cabling
systems are AC or DC. It has not been possible to determine the exact specifications
of electrical cables for each of the offshore wind farm projects with potential to result
in an in-combination impact on Annex II migratory fish species, however predictions
have been made for the in-combination length of electrical cables associated with the
projects, as outlined in Table 5.14 (E.ON, 2008; Centrica Energy, 2007; Centrica
Energy, 2009; Scira Offshore Energy, 2006; DONG, 2009; Royal Haskoning, 2009;
TKOWFL, 2012; RWE, 2012). As shown, the maximum length of inter-array and
export cables predicted for the Tier 1 assessment within a 50 km buffer of Project
Two is 4,418 km (Table 5.14).

Project

As presented in the assessment of the potential impact of Project Two alone, given
the rapid decrease in the E field with distance from source any potential impacts
associated with EMFs would be highly localised being limited to the immediate
vicinity of the cables. Furthermore, any potential impacts are expected to be short
term, potentially resulting in temporary and short term behavioural effects rather than
causing a barrier to migration.
Taking the above into account, impacts in relation to long term significant
disturbance, effects to the population level and/or changes in the distribution of river
and sea lamprey within the sites are not to be expected. As such, significant impacts
are not anticipated on the river and sea lamprey populations of the Humber Estuary
SAC (and Ramsar) and River Derwent SAC as a result of Project Two in combination
with other plans and projects.

Worst case
inter-array and
export cable
length (km2)

Source

Sheringham Shoal

122

Export cable route = 22 km and inter-array cables =
100 km. Total cable length of 122 km (Scira
Offshore Energy, 2006).

Dudgeon East

240

Export cable route = 4 x 40 km and inter-array
cables = 80 km. Total cable length of 240 km
(Royal Haskoning, 2009).

Race Bank

200

Export cable route = 61 km and inter-array cables =
139 km. Total cable length of 200 km (Centrica
Energy, 2009).

Triton Knoll

475

Taken from Triton Knoll Offshore Wind Farm
Project Description (RWE, 2012). Note: No export
cables were included in the Triton Knoll application.

Westermost Rough

64

Export cable = 11 km and inter-array cables = 53
km. Total cable length of 64 km (DONG, 2009).

Project One

1,130

Export cable route = 600 km and inter-array cables
= 530 km. Total cable length of 1130 km. Value
taken from Environmental Statement (SMart Wind,
2013b).

Total offshore
wind farms

4,374

Conclusion
Table 5.14

In-combination EMF for Project Two and offshore wind farms in the Tier 1
assessment within a representative 50 km buffer of Project Two (Source:
Volume 2, Chapter 3 of the ES: Fish and Shellfish Ecology).

Project

Project Two
Humber Gateway

Lincs

Worst case
inter-array and
export cable
length (km2)

5.6.46

Source

As discussed above significant impacts are not anticipated to arise as a result of
Project Two in-combination with other plans and projects on Annex II migratory fish
features of the Humber Estuary SAC (and Ramsar) and the River Derwent SAC in
relation to EMF effects during operation. There is therefore no indication of effects on
the site integrity of the Humber Estuary SAC (and Ramsar) and River Derwent SAC.
Summary- Annex II Migratory Fish

1,885

See Table 5.1 (maximum adverse scenario)

78

Export cable route = 19.4 km and inter-array cables
= 58.5 km. Total cable length of 78 km (E.ON,
2008).

180

Export cable route = 2 x 47.5 km = 95 km and interarray cables = 85 km. Total cable length of 180 km
(Centrica Energy, 2007)

5.6.47
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The potential impacts of changes to water quality during construction and EMFs
during operation on the river lamprey and sea lamprey populations of the Humber
Estuary SAC (and Ramsar) and the River Derwent SAC, as a result of Project Two
either alone or in-combination with other plans and projects, are not considered
significant. There is therefore no indication of adverse effects on the integrity of
Humber Estuary SAC (and Ramsar) and the River Derwent SAC.
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5.7

Marine Mammals: Assessment of Adverse Effect on Site Integrity

5.7.1

The UK and transboundary European sites screened in for further consideration are
presented in Table 5.15. As identified during the screening exercise (Table 4.3),
construction noise associated with piling activity during construction is the potential
impact requiring further assessment in relation to Annex II marine mammal features.

Table 5.15

European sites and features requiring further assessment.

European site

Feature

Berwickshire and North
Northumberland Coast SAC

Grey seal

Humber Estuary SAC

Grey seal

Humber Estuary Ramsar

Ramsar Criterion 3: The Humber
Estuary Ramsar site supports a
breeding colony of grey seals
Halichoerus grypus at Donna
Nook. It is the second largest grey
seal colony in England and the
furthest south regular breeding site
on the east coast.

Impact with potential
to result in LSEs

The Wash and North Norfolk
Harbour seal
Coast SAC

European site

Feature

Östliche Deutsche Bucht
SCI

Harbour porpoise

Sylter Außenriff SCI

Harbour porpoise

Steingrund SAC

Harbour porpoise

Unterelbe SCI

Harbour porpoise

Dråby Vig SAC

Harbour porpoise

Gule Rev pSCI

Harbour porpoise

Venø, Venø Sund SAC

Harbour porpoise

Sydlige Nordsø SAC

Harbour porpoise

Vadehavet med Ribe Å,
Tved Å og Varde Å vest for
Varde SAC

Harbour porpoise

Anse de Vauville SCI

Harbour porpoise

Baie de canche et couloir
des trois estuaires SCI

Harbour porpoise

Baie de Seine occidentale
SCI

Harbour porpoise

Bancs des Flandres pSCI

Harbour porpoise

Banc et rècifs de Surtainville
SCI

Harbour porpoise

Estuaire de la Seine SCI

Harbour porpoise

Estuaires et Littoral Picards
(baies de Somme et
d’Authie) SAC

Harbour porpoise

Harbour porpoise

SBZ 1/ ZPS 1

Harbour porpoise

SBZ 2/ ZPS 2 SCI

Harbour porpoise

SBZ 3/ ZPS 3 SCI

Harbour porpoise

Vlakte van de Raan pSCI

Harbour porpoise

Borkum – Riffgrund SCI

Harbour porpoise

Doggerbank (German
Dogger Bank) SCI

Harbour porpoise

Hamburgisches Wattenmeer
SAC

Harbour porpoise

Falaises du Cran aux oeufs
et du cap gris-nez, dunes du
chatelet, marais de
tardinghen et dunes de
wissant SCI

Helgoland mit Helgoländer
Felssockel SAC

Harbour porpoise

Rècifs et landes de la Hague
SCI

Harbour porpoise

Harbour porpoise

Récifs et marais arrièrelittoraux du Cap Lévi à la
Pointe de Saire SCI

Harbour porpoise

Récifs Gris-Nez Blanc-Nez
SCI

Harbour porpoise

Ridens et dunes

Harbour porpoise

Nationalpark
Niedersächsisches
Wattenmeer SCI
NTP S-H Wattenmeer und
angrenzende Küstengebiete
SCI

Underwater noise
during construction
(piling activity)

Harbour porpoise
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Impact with potential
to result in LSEs
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European site

Feature

Impact with potential
to result in LSEs

5.7.4

As described above for migratory fish, there is no indication of an adverse effect on
the Humber Estuary SAC (and Ramsar) (for which there is overlap with the Project
Two export cable route) with respect to Annex I habitat features. All other SAC sites
designated for marine mammal interest features and screened in for further
assessment here are a minimum of 50 km from Project Two, and therefore effects on
the habitat of these European sites are not considered likely.

5.7.5

Therefore, the conservation objectives of particular relevance to the marine mammal
assessment are:

hydrauliques du detroit du
pas-de-calais pSCI
Doggersbank pSCI

Grey seal;
Harbour seal; and
Harbour porpoise.

Klaverbank SCI

Grey seal;
Harbour seal; and
Harbour porpoise.

Noordzeekustzone SAC

Harbour porpoise

Noordzeekustzone II pSCI

Harbour porpoise

Vlakte van de Raan SAC

Harbour porpoise



Avoid significance disturbance to qualifying species ensuring the integrity of the
site is maintained and the site makes a full contribution to achieving Favourable
Conservation Status of each of the qualifying features;



Maintain or restore the population of qualifying species; and



Maintain or restore the distribution of qualifying species within the site.

Baseline Information
5.7.6

Conservation Objectives
5.7.2

The conservation objectives of UK European sites are detailed here (Natural
England, 2014). For the purposes of this assessment, conservation objectives of
transboundary sites under consideration are assumed to be in line with those defined
for UK sites:




5.7.3

Baseline information on the Annex II marine mammals features requiring further
assessment was gathered through a combination of desktop studies and the results
of site specific surveys carried out as part of marine mammals characterisation,
presented in full in the ES (Volume 2, Chapter 4: Marine Mammals).
Site-Specific Surveys

Avoid the deterioration of the qualifying natural habitats and the habitats of
qualifying species, and the significant disturbance of those qualifying species,
ensuring the integrity of the site is maintained and the site makes a full
contribution to achieving Favourable Conservation Status of each of the
qualifying features; and

5.7.7

In order to characterise Project Two in terms of marine mammals, a number of site
specific surveys were carried out. These are summarised in Table 5.16.

5.7.8

The location of the Project Two marine mammal study area showing the transect line
for boat-based site-specific marine mammal surveys in Subzone 2 and the Hornsea
Zone is illustrated in Figure 5-5.

Subject to natural change, to maintain or restore:
•

The extent and distribution of qualifying natural habitats and habitats of
qualifying species;

Table 5.16

•

The structure and function (including typical species) of qualifying natural
habitats and habitats of qualifying species;

Survey

Timing and area surveyed

•

Boat based visual surveys

The supporting processes on which qualifying natural habitats and habitats
of qualifying species rely;

Monthly surveys form March 2010 to February 2013
Areas surveyed:

•

The populations of qualifying species; and

•

The distribution of qualifying species within the site.

It should be noted that the Humber Estuary SAC (and Ramsar) is the only site for
which there is footprint overlap with Project Two. This overlap is with the inshore
section of the export cable route. There is no direct overlap between the Project Two
offshore site and any European sites.

Summary of marine mammals site-specific work used to inform this
assessment.

Boat based acoustic surveys
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Hornsea Zone plus 10 km buffer (March 2010- February
2013);



Subzone 1 plus 4 km buffer (March 2010- February 2012);
and



Subzone 2 plus a 4 km buffer (March 2011- February
2013).
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Summary of survey results
5.7.9

During three years of monthly site-specific boat-based visual surveys the three Annex
II marine mammal species subject to this assessment (harbour porpoise, harbour
seal and grey seal) were recorded regularly.

5.7.10

Sightings of the most commonly encountered species, harbour porpoise, were
distributed widely across the entire survey area. This was validated by the acoustic
recordings of harbour porpoise which were also distributed across the survey area
and also demonstrated a greater number of detections in the west of the Hornsea
Zone compared to the visual data.

5.7.11

5.7.12

Working Group (IAMMWG), has recommended MUs for the most common species of
marine mammals in the UK (IAMMWG, 2013).

The majority of sightings of seals were made along the southern boundary of the
Project Two marine mammal study area Figure 5-6 and particularly in the west of the
Hornsea Zone and to the west of the cable route corridor (see Volume 5, Annex:
5.4.1 of the ES: Marine Mammal Technical Report- Figure 3.9). This was also true of
sightings of unidentified species of seal. This pattern was particularly distinct for
harbour seal where most sightings were in the most inshore parts of the Project Two
marine mammal study area; sightings within Subzone 2 and to the north of
Subzone 2 were generally low for this species. Overall, the number of sightings of
grey seal was higher than the number of sightings of harbour seal with a wider
distribution for this species across much of the central and western parts of the
Project Two marine mammal study area. For both species of seal, sightings to the
north, and in the east, of the Hornsea Zone were low.
Further detailed information on the results of the marine mammals surveys carried
out to inform the assessment for Project Two can be found in the ES (Volume 5,
Annex 5.4.1: Marine Mammal Technical Report).

Information on the reference populations used for the purposes of the HRA and a
summary of the ecology of each Annex II marine mammals receptor relevant to this
assessment is given in the sections below.
Management Units and Reference populations

5.7.14

The delineation of the Management Units within the Project Two marine mammal
study area is illustrated in Figure 5-6. The estimated population size of key marine
mammal species according to these management units are given in Table 5.17.
These have been used as reference populations for the purposes of HRA
assessment.

5.7.16

Detailed information on how population estimates have been derived for each MU is
provided in the ES (Volume 2, Chapter 4: Marine Mammals).

Grey seal

Annex II Marine Mammals Background Information
5.7.13

5.7.15

In addition to information collected through survey work, in order to provide context
for assessing marine mammals populations in Project Two, the literature review
presented in the ES (Volume 2, Chapter 4: Marine Mammals), provides information
on marine mammal populations in a wider geographic frame of reference. For marine
mammals, this can be difficult to determine due to their wide-ranging nature. The
starting point for considering marine mammals in a wider context was to look at the
areas delineated as Management Units (MU) for each species by the statutory
authorities. A recent guidance report prepared by the UK Statutory Nature
Conservation Bodies (SNCBs), together forming the Inter-Agency Marine Mammal

63

5.7.17

The grey seal is the larger of the two species of seal that breed around the coast of
the British Isles and they gather in large aggregations at traditional colonies on
remote islands or coastlines during the breeding/pupping season.

5.7.18

On the Lincolnshire coast grey seal start to aggregate in mid-September to begin
breeding. Pupping at Donna Nook commences in late October and runs until
December. Further south along the North Norfolk coastline, the breeding season
commences slightly later with pupping occurring at the end of October/early
November and finishing in January (LWT, pers. comm., see Volume 2: Chapter 4:
Marine Mammals). During these periods the majority of the population will be on land
for several weeks. Subsequently densities at sea will be much lower at this time when
compared to other times of the year

5.7.19

Female grey seal are capital breeders, storing fat reserves prior to lactation so that
there is no necessity to forage during this crucial time. Successful lactation therefore
requires the female to forage efficiently during pregnancy in order to build up
sufficient body mass (Iverson et al ., 1993; Mellish et al ., 1999; Pomeroy et al .,
1999). Thus, grey seal may be more vulnerable to anthropogenic disturbances during
their time spent at sea foraging both before and after breeding as opposed to during
the breeding season itself, particularly at Donna Nook where breeding seals and
pups may be habituated to disturbance.
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Table 5.17

Species
Harbour
porpoise

Management
Unit code
North Sea (NS)

Grey seal

Harbour
seal

Estimated population sizes for each of the key marine mammal species
within relevant Management Units (MUs) for Project Two (Source: , Volume
2, Chapter 4 of the ES: Marine Mammals).
Total
abundance
estimate

Coefficient
of
Variation

95%
Confidence
Interval

227,298

0.13

176,360 292,948

SCANS-II

6,972a

-

10,350b

-

5683-8699
7,550 14,550b

Autumn
haul-out,
SMRU,
SCOS

4760-7757

Autumn
haul-out,
SMRU,
SCOS

SE England

SE England

4189 (5818)

-

and therefore simple population models were appropriate to apply. The most recent
models, using new population parameters, estimated the total UK population size in
2012 as 112,300 (95% CI: 90,600 – 142,900) projected from the latest UK wide
estimate of pup production (in 2010)3 of 50,200 pups. The most recent figure for pup
production for the South East MU is 3,359 individuals for Donna Nook and East
Anglia and this provides a proxy for the size of the local breeding population (SCOS,
2013). Based on the ratio of population size to pup production derived from the UK
population figures (and assuming the same confidence intervals apply), an estimate
of the population size in the South East MU using the pup production model was
calculated as 6,972 (95% CI: 5,683 – 8,699).

Data
Source

Harbour seal
5.7.22

Harbour seal is the smaller of the two species of pinniped that breed in the UK. As
with grey seal, the majority of the UK population is found in Scottish waters although
the densest concentration of haul-out sites is found along the tidal sand banks and
mud flats of the Wash in East Anglia (SMRU, 2004). These sites are used in August
during the annual moult, when seals gather in large numbers at key sites, and during
breeding season, when females disperse more widely across these sites to give birth.
Most harbour seal haul-out sites are used daily with individuals showing a great
degree of site fidelity (Yochem et al ., 1987).

5.7.23

In contrast to grey seal, harbour seal do not gather together at a single haul-out
during their breeding season but are found in smaller numbers scattered along the
coastline. Pups are born in June and July having moulted their downy white coats
whilst still in their mothers’ uterus. During lactation females spend much of their time
in the water with their pups and, although they will forage during this period,
distances travelled at this time are more restricted than during other periods
(Thompson et al ., 1994). This reproductive strategy, where females rely on foraging
to build up fat reserves for lactation, is known as ‘income breeding’. Income breeding
is a beneficial strategy in a predictable environment without limitation on food
resources. However, under unpredictable food conditions, income breeding may be
costly (Jönsson, 1997). For this reason, harbour seal may be sensitive to disturbance
during the breeding period since the energetic costs of a reduction in foraging could
affect survival rate in pups (Lusseau et al ., 2012).

5.7.24

Tagging studies of harbour seal in the UK have revealed differing maximum foraging
ranges. The SCOS (2011) report notes that harbour seal tend to forage within 40 or
50 km of their haul-out sites whereas tagging studies from Moray Firth suggest that
the foraging of this species is limited to within 60 km of their haul-out sites. Harbour

a

Local breeding population size: estimated from the pup production counts based on a ratio of 2.076 using the UK
population estimate: UK pup production count; 95% CIs also based on UK figures (SCOS, 2012).
b

Summer population size: estimated from the grey seal pup count converted using a scaling factor of 3.3273
based on North Sea population model; 95% CIs also based on scaling factors in Lonergan et al . (2011).
c

This represents a minimum population estimate since 0.72% of the population may be available for counting (i.e.,
hauled out) at any one time (Lonergan et al ., 2012).

5.7.20

5.7.21

Grey seal movements offshore occur on two scales: long distance travel (up to
2,100 km) and local repeated trips to discrete offshore areas (88% of trips). However,
in general, the majority of foraging ranges recorded have been within 145 km of their
haul-out sites (Thompson et al ., 1996). Such large distances travelled suggest that
populations are not isolated. Members of the large colony of grey seals at Donna
Nook have been shown to regularly travel 230 km out to sea from their haul-out site
(SCOS, 2012). A tracking study on the east coast population of grey seals has shown
that these foraging trips tend to partially cross the Project Two marine mammal study
area (Figure 5.7) (SMRU, 2011). Similarly, a tracking study undertaken by SMRU for
the Dogger Bank Creyke Beck offshore wind farm also showed that seals transited
between haul-outs at Donna Nook and Dogger Bank (moving across the Hornsea
Zone) (Forewind, 2013a).
Grey seal count is normally derived from the numbers of pups counted during the
breeding season using age-specific fecundity rates and both pup and non-pup
survival rates. This method assumed that demographic factors remain fairly constant

3

64

In 2012 pup production estimates were not available at all UK sites, only at the main colonies.
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moves along a longitudinal cline into the North Sea (Sveegaard et al ., 2011). The
distances travelled by individuals from this population were examined given the
paucity of information on harbour porpoise movement in the UK North Sea in general.
Through consultation with the author of this study (see ES, Volume 2, Chapter 4:
Marine Mammals) it was ascertained that the distances travelled by individuals from
the Skagerrak population ranged between 9.5 to 58.1 km per day, on average, with
an overall mean of 24.5 km per day. Significant variations in the maximum distance
travelled from the tagging location by an individual were however found, with
distances ranging from 61.0 to 859.6 km, with an average of 370.6 km over the entire
study period (Figure 5.9). It was found that immature porpoises (particularly males)
were likely to have considerably larger home ranges (up to four times greater)
compared to mature porpoises. These results indicate that immature and therefore
inexperienced porpoises may have to travel greater distances to locate prey
compared with more mature individuals that may effectively forage in a preferred area
(Sveegaard et al ., 2011).

seal hauled out in the Greater Wash (which encompasses the North Norfolk and
Lincolnshire coastlines), however, were found to travel between 75 and 120 km
offshore to assumed foraging locations. Some individuals were recorded travelling as
far as 220 km (SMRU, 2011) (Figure 5.8). The duration of these foraging trips was on
average 8.3 days, with an individual maximum of 16 days on average (SMRU, 2011).
5.7.25

The results of the tagging survey of 24 harbour seal in The Wash between 2003 and
2005 showed that the seals typically moved between their haul-outs and the southern
boundary of the Hornsea Zone (Figure 5.8). A few seal were also recorded crossing
the Project Two marine mammal study area to reach offshore waters to the north.
The time harbour seal spend on land is generally less than eight hours at any one
time and time at sea is usually no more than 12 hours (Thompson and Miller, 1990).
However, individuals may occasionally spend up to six days at sea, trips which are
likely to be associated with long distance movements (Thompson and Miller, 1990).
Harbour porpoise

5.7.26

Porpoises comprise a group of relatively small-bodied Odontoceti (toothed)
cetaceans within the family Phocoenidae. The harbour porpoise is one of the
smallest cetacean species, reaching a maximum length of 1.9 m.

5.7.27

Often living in cool waters, porpoises have a higher metabolic rate than dolphins and
therefore need to feed more frequently and consume more prey per unit body weight
in order to maintain their body temperature and other energy needs. For this reason,
porpoises may be highly susceptible to changes in the abundance of prey species.
Harbour porpoise feed on a wide range of fish species, but mainly small shoaling
species from demersal or pelagic habitats (Santos and Pierce, 2003; Aarfjord, 1995).
Since porpoises swallow their prey whole there is a natural limit to the size of prey
they are able to consume. In a study of the length distribution of key prey items
Andreasen (2009) found that 94% of prey consumed was less than 45 cm in length.
This means that most herring, gobies and sandeel are available as prey items,
however, adult cod and whiting reach sizes that are too large (approximately 100 cm
and 70 cm, respectively) for harbour porpoise to consume.

5.7.28

Although harbour porpoise generally hunt alone or in small groups, this species is
often seen in larger aggregations of fifty or more individuals either associated with
food concentrations or seasonal migrations. Within these loose aggregations,
segregation may occur, with females travelling with their calves and yearlings, and
immature animals of each sex being segregated into groups.

5.7.29

The age at sexual maturation for the harbour porpoise is approximately three to four
years and reproduction is strongly seasonal with mating occurring between June and
August (Lockyer, 1995). Gestation is 10 to 11 months and there is a peak in birth rate
during the months of June to July around the British Isles (Boyd et al ., 1999).

5.7.30

There is limited information on the movement of harbour porpoise in the North Sea.
Tagging studies carried out in Denmark indicate that the Skaggerak population
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Figure 5.5

Location of the Project Two marine mammal study area showing the transect lines for boat-based site-specific marine mammals surveys in Subzone 2 plus 4 km buffer
and Hornsea Zone plus 10 km buffer (Source: Volume 2, Chapter 4 of the ES: Marine Mammals).
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Figure 5.6

Delineation of Management Units for marine mammals including Annex II species (IAMMG, 2013) (Source: Volume 2, Chapter 4 of the ES: Marine Mammals).
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Figure 5.7
Mammals).

Tracks of the 12 grey seal tagged at Donna Nook haul-out. Each seal is represented by a different colour (SMRU, 2011) (Source: Volume 2, Chapter 4 of the ES: Marine
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Figure 5.8

Tracks of the 24 harbour seal which were tagged in The Wash. Each seal is represented by a different colour (SMRU, 2011) (Source: Draft ES,Volume 2, Chapter 4: Marine
Mammals).

69

sdf

Figure 5.9

Movements of individual harbour porpoise tagged in Skaggerak, Denmark, into the northern North Sea. Longer distance movements are made by immature individuals,
whilst mature porpoises did not move west of 6oE and therefore did not venture into UK waters) (Source: Volume 2, Chapter 4 of the ES: Marine Mammals).
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sensitivity (Permanent Threshold Shift, PTS). The assessment of noise on marine
mammals undertaken for Project Two takes account of the auditory injury criteria
described by Southall et al . (2007) for pinnipeds (e.g., grey seal and harbour seal).
Experimental results by Lucke et al . (2009) were modified following the methodology
proposed by Southall et al ., (2007) to derive instantaneous injury (PTS) criteria for
harbour porpoise.

Assessment of Adverse Effects on Integrity - Project Two Alone
Underwater Noise during Construction
5.7.31

5.7.32

The primary source of underwater noise that may impact marine mammals during
construction is that arising from pile driving activities during foundation installation.
Other construction activities, such as drilling of piles and cable installation, also have
potential to generate noise levels that could affect marine mammals, however to a
much lesser extent than piling noise. It was agreed with JNCC during consultation for
Project One that the modelling of piling noise was required, and that modelling would
not be necessary for other activities (e.g., cable installation). This assumption has
been carried forward for Project Two (ES, Volume 2, Chapter 4: Marine Mammals).

Behavioural effects:
5.7.36

A detailed and technical description of the effects of underwater noise on marine
mammals is given in the ES, Volume 2, Chapter 4: Marine Mammals and Volume 4,
Annex 4.3.2: Subsea Noise Technical Report. This information is summarised here.
There are a number of factors which affect the response of marine mammals to
sounds in their environment, including:


Duration and intensity of the sound;



The animal’s tolerance and/or sensitisation to it (i.e., an animal’s exposure
history to a particular sound affects whether it is subsequently less likely
(habituation) or more likely (sensitisation) to respond to it);



The physical and behavioural state of the animal; and



The prevailing acoustic characteristics and ecological features of the
environment in which the animal encounters the sound.

Assessment criteria
5.7.33

The potential effects of piling noise of marine mammals can be categorised as
follows:
Lethality:

5.7.34

The distance from the source at which marine mammals detect sub-acoustic noise
above ambient levels depends on the hearing sensitivity of the species. At close
ranges, intense underwater noise can cause injury or even death. It should be noted,
however that the use of an approved MMMP will mitigate for the risk, together with
the use of soft-start, ensuring that animals are not in close range when the highest
hammer energies may be used (Table 5.4). Fatality and physical injury effects are
therefore not discussed further in this assessment.
Auditory injury and hearing impairment:

5.7.35

High exposure levels can also cause hearing impairment, as a temporary loss in
hearing sensitivity (Temporary Threshold Shift, TTS), or a permanent loss of hearing
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At large ranges marine mammals may be affected through changes in behaviour or
avoidance of the impacted area. For the purposes of this assessment, two general
approaches to the assessment of behavioural effects were considered, both of which
are described by Southall et al . (2007):


The single pulse behavioural disturbance criterion, or fleeing behaviour; used for
the purpose of estimating ranges where a strong aversive response might be
expected (e.g., near 100% avoidance, based on the onset of TTS). It should be
noted that TTS onset per se is not a behavioural response and is only used as
an indicator of an instantaneous fleeing response which might be expected from
the noise regardless of its duration; and



The behavioural response severity scaling for multiple pulses: used as an
indicator of ranges where behavioural changes and some level of reduction in
animal abundance may be expected.

5.7.37

For seals, it has been shown that possible avoidance may be exhibited when
received levels are likely to result in a mild TTS (Southall et al ., 2007). As such, TTS
onset was used as a single behavioural criterion for pinnipeds.

5.7.38

In the particular case of harbour porpoise, the behavioural response severity scaling
for multiple pulses was used to determine the ranges over which possible avoidance
may occur. For this assessment, this is based on the severity scaling response score
5/6 (Southall et al ., 2007). For harbour porpoise this is referred to in this assessment
as ‘‘possible avoidance of area”. For behavioural effects, Southall et al . (2007)
describes a range of responses including changes in swimming direction, speed and
dive profile, shifts in group distribution, cessation or modification of vocalisations,
cessation of feeding or breeding behaviour, aggressive behaviour (tail slapping, fluke
display, abrupt directed movement), visible startle response, and at the upper end of
the scale, displacement and/or long-term avoidance of the area. The number of
animals estimated within the zone of possible avoidance (for cetaceans) that
demonstrate each behaviour will vary both within and between species and depend
on a number of factors including age, hearing sensitivity, exposure history (e.g.,
possible acclimatisation), and proximity to the noise source. The modelled numbers
presented in this report for the zone of possible avoidance therefore encompass all
behavioural responses (described above), and additional analysis has been carried
out to determine the proportion of animals within this zone that may show a
displacement response within this potential area of disturbance (see section on
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Dose-response relationship below) in order to provide further context on the
precautionary nature of this assessment.
5.7.39

A summary of the noise thresholds modelled for
subject to this HRA is given in Table 5.18.

energy of 3,000 kJ is being used, then relief drilling will be undertaken to complete
the piles in question. In these cases, a combination of ‘drive-drill-drive’ will be
undertaken, with the drilling period between piling periods dependent upon the
conditions at the location.

the marine mammals species
5.7.42

Table 5.18

Summary of noise thresholds (Sound Exposure Levels in dB re. 1µPa2.s)
modelled for marine mammal receptors.

Threshold

Harbour porpoise

Grey seal

Spatial maximum adverse scenario

Harbour seal

PTS

179¹

186

186

TTS/fleeing²

164¹

171

171

Possible avoidance³

145¹

N/A

N/A

Two maximum adverse scenarios have been considered for assessment of potential
impacts associated with underwater noise during the construction phase. These are
summarised below.

5.7.43

The worst case spatial scenario considers the maximum area of ensonification,
whereby two installation vessels, separated by a maximum distance of 20 km, would
pile concurrently throughout the entire construction phase.

5.7.44

For this scenario, the maximum hammer energy would be up to 3,000 kJ. The actual
time piling (i.e., not including drilling, downtime or handling time etc.) for installation of
monopiles is estimated as 4.5 months and the estimated piling time for substations
and platforms is 3.3 months. Piling will occur over up to four phases with either one or
two vessels operating at any one time.

¹ Precautionary criteria based on single pulse in the studies by Lucke et al . (2009);
² Based on the single pulse criteria for the onset of TTS in studies by Southall et al ., (2007).
³ Derived from Southall et al . (2007) severity scaling behavioural response – only applicable to mid frequency
(MF) and low frequency (LF) cetaceans.

Temporal maximum adverse scenario
Maximum adverse scenarios and construction programme
5.7.40

5.7.41

Following publication of the Draft Environmental Statement (SMart Wind, 2013) a
pile-driveability study was carried out to investigate the potential effects of noise
disturbance under different installation scenarios. The pile driveability study took into
account the differences in soil profile across the site and identified a range of hammer
energies that would be required for installation of different diameter pin piles or
monopiles. Hammer energy ranged between 1,000 kJ for installation of a 5 MW
jacket foundation to 3,000 kJ for installation of an 8 MW monopile. Installation of 10 m
diameter 8 MW monopile turbine foundations using the 3,000 kJ hammer represents
the spatial maximum adverse scenario, while installation of 2.2 m diameter 15 MW
jacket foundations represents the temporal maximum adverse scenario. For
installation of the HVAC reactive compensation substations the spatial maximum
adverse scenario for installation of piles would require a maximum hammer energy of
2,300 kJ.
A soft-start of 30 minutes, where the hammer energy applied would be 20% of the
total hammer energy, would be expected at all piling locations. Thus, for a maximum
hammer energy of 3,000 kJ the soft-start would commence at 600 kJ. Following the
soft-start, a gradual increase in hammer energy would occur up to the maximum
hammer energy needed to install piles to full design depth at each location. However,
this is not expected to apply for all foundations as this will depend on the conditions
at each pile location. The finalised driving requirements are sensitive to the final pile
length, geometry, diameter, soil strength and soil composition at each location. In the
event of pile refusal before the design penetration depth is achieved when a hammer

72

5.7.45

The maximum adverse temporal scenario is based upon the scenario that
represented the longest accumulated piling for the turbines and substations/platforms
combined. The total accumulated duration of piling amounts to 1.32 years and this
will be undertaken in up to four phases across the piling construction period. The total
piling duration for the temporal worst case scenario is calculated taking into account
the three main soil types across Subzone 2, using a weighted average pile duration
for these soil types. A maximum hammer energy of 1,700 kJ will be required for
installation of piles for this scenario.

5.7.46

The actual time piling (i.e., not including drilling, downtime or handling time etc.) for
installation of 15 MW jackets is estimated as 12.5 months and the estimated piling
time for substations and platforms is 3.3 months. Total piling is therefore 15.8 months
(1.32 years) and piling will occur over four phases. This estimate is based upon a
single piling vessel, but the duration may be shortened if two vessels pile
concurrently.

5.7.47

The piling construction period is the total length of time over which piling will
intermittently occur to complete the installation of the foundations for the turbines,
substations, platforms and HVAC substations. The maximum piling construction
period is estimated as five years.
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Table 5.19

Noise modelling to estimate impact ranges
5.7.48

5.7.49

5.7.50

The noise propagation modelling to inform this study was undertaken by the National
Physical Laboratory (NPL) and is described in detail in the ES (Volume 4, Annex
4.3.2: Subsea Noise Technical Report). Potential impact ranges from pile driving
were estimated using the Weston energy-flux model (Weston, 1976) which is capable
of propagation over large distances whilst accounting for range-dependent
bathymetry.

Hammer
Energy
(% of 3000 kJ)

Underwater sound propagation was modelled at five locations within Subzone 2 and
at both HVAC locations within the cable route corridor. The locations were selected to
encompass a range of sound propagation conditions resulting from variation in
seabed composition and bathymetry, including locations near up-sloping and downsloping bathymetry profiles.
Further, in order to assess the effect of multiple piling vessels, the energy flux model
was used to model multiple noise sources. It should be noted that it is highly unlikely
that the sound pulses of concurrent piling operations would interfere constructively
and therefore sound levels would not be expected to increase as a result of
summation. Nevertheless, using multiple piling vessels could increase the area within
which behavioural effects may be expected. The extent to which these areas overlap
depends on the separation between piling vessels. For the purposes of this
assessment, the maximum separation distance assumed between two piling vessels
operating concurrently within Project Two is 20 km.

The effect of continued exposure during a piling sequence (i.e., exposure to more
than one sound pulse) is likely to cause auditory damage at ranges greater than
those for auditory injury from a single pulse (i.e., instantaneous auditory injury). This
results from the combined effect of a sequence of piling pulses, which can be
summed up as sound energy to provide the Sound Exposure Level (SEL) dose
(Theobald et al ., 2009; Lepper et al ., 2011).

5.7.52

The SEL dose was modelled for harbour porpoise, grey seal and harbour seal. The
piling sequence used in modelling is shown in Table 5.19, and is based on a
soft/slow-start at 20% that gradually ramps up to full energy for the rest of the piling
sequence.

5.7.53

Time from
start of piling
(min)

Duration
(min)

Blows
Per
Minute

Number of Blows

20 (600 kJ)

0

30

38

1,140

40 (1,200 kJ)

30

30

38

1,140

60 (1,800 kJ)

60

15

32

480

80 (2,400 kJ)

75

60

32

1,920

100 (3,000 kJ)

135

varies

32

Up to 10,000 (until pile
at full depth or refusal)

Dose-response relationship
5.7.54

It is generally assumed for assessment of noise impacts that all animals within each
noise contour may be affected to the same degree for the maximum adverse
scenario. Evidence from published literature, however, suggests that this may lead to
predictions that are over-precautionary and therefore unrealistic.

5.7.55

A study looking at the proportion of trials at different SELs that result in TTS in
exposed animals revealed that to induce TTS in just 50% of animals it would be
necessary to extrapolate well beyond the range of measured SEL levels (Finneran et
al ., 2005). This suggests that for a given species, the potential effects follow a doseresponse curve such that the probability of inducing TTS will decrease moving further
away from the SEL threshold required to induce TTS; further work by Thompson et al
. (2011) has adopted this dose-response curve to produce a theoretical doseresponse for PTS (scaled from the Finneran et al ., 2005 study on TTS) and for
behavioural response for harbour seal PTS was predicted to increase exponentially
from a SEL of 198 dB up to 250 dB; the point at which all animals are predicted to
have PTS. Similarly, behavioural response was modelled as a dose-response based
on studies of harbour porpoise at Horns Rev (Brandt et al ., 2011) which showed that
as the distance from the source increases the proportion of animals disturbed
decreases (Thompson et al ., 2011).

5.7.56

The study of harbour porpoise at Horns Rev provides evidence that pile driving may
not necessarily lead to 100% avoidance, as is assumed for the maximum adverse
scenario (Brandt et al ., 2011). This study showed that at closer distances (2.5 to 4.8
km) there was 100% avoidance, however, this proportion decreased significantly
moving away from the pile driving activity, such that at distances of 10.1 to 17.8 km,
avoidance occurred in 32 to 49% of the population. At 21.2 km, the abundance
reduced by just 2%. Although the parameters in this study differ from those
considered for Project Two, this finding is of relevance, as it indicates that the
assumption of behavioural displacement of all individuals is highly precautionary, and

Modelling sound exposure level dose
5.7.51

Pile driving parameters assumed for calculating SEL dose resulting from
prolonged exposure.

This sequence is considered to be an overestimate of the likely piling sequence
which is likely to consist of a sequence of increasing and decreasing hammer energy
as the pile is driven through different soil substrates. The sequence considered here
has a maximum of 10,000 hammer strikes, at about 1.5 s to 1.8 s intervals and no
gaps in piling exceeding these inter-strike intervals. Again this is likely to
overestimate the cumulative dose received throughout the piling sequence as in
reality the hammer strikes are unlikely to maintain this speed across the full duration
of the piling event.
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Marine Mammal Technical Report) by extrapolation. This was the case for harbour
porpoise to the north and south of the Hornsea Zone. A conservative approach was
adopted in order to ensure that a maximum adverse scenario (the maximum number
of animals potentially affected) was considered. Therefore, the upper (75%) quartile
value, rather than the mean, was used to provide a precautionary estimate of the
density of animals present. The data along the southern boundary of the Hornsea
Zone were also extrapolated for the cable route corridor. This approach to
extrapolation was agreed with the SNCBs (see Volume 5, Annex 5.4.1 of the ES:
Marine Mammal Technical Report) and provides a robust and precautionary estimate
of the densities across the area.

that in reality not all individuals would move out of the area, as suggested by the
dose-response curve in Thompson et al . (2011).
5.7.57

In order to demonstrate this, a similar methodology to that presented in Thompson et
al . (2013) was applied to the Project Two harbour porpoise data. A further detailed
description of the methodology used for analysis of the dose-response relationship is
provided in the ES (Volume 2, Chapter 4: Marine Mammals).
Summary of underwater noise model assumptions

5.7.58

The noise modelling assessment adopted a number of precautionary assumptions to
provide a realistic maximum adverse scenario (Annex 4.3.2: Subsea Noise Technical
Report). These are summarised as follows:


Piling sequence is likely to be an overestimate of the hammer energy increase
and average number of strikes per minute;



The model assumes that a maximum hammer energy is used although
experience of previous wind farms shows that this is rarely achieved (Theobald
et al., 2010; Bailey et al., 2010).



Maximum vessel separation distance of 20 km during concurrent piling;



Soft-start procedure simulated does not allow for short pauses in piling (e.g., for
realignment), and therefore the modelled cumulative SEL is likely to be an
overestimate since, in reality, these pauses will reduce the noise exposure that
animals experience whilst fleeing;



The model overestimates the noise exposure an animal receives since it does
not account for any time that marine mammals spend at the surface, the
reduced sound levels near the surface, nor the temporal hearing recovery
between piling sequences;



The model adopts an average swim speed of 1.5 ms-1 for all species (based on
harbour porpoise mother calf pairs; Otani et al., 2000) as a fleeing speed, with
the exception of baleen whales, where a swim speed of 3.25 ms-1 was adopted
based on published values for minke whale (Blix and Folkow, 1995) and
therefore the cumulative SEL dose is likely to be an overestimate of received
noise for animals that swim faster than these rates; and



The SEL criteria used for PTS for pinnipeds in water (186 dB re.1 µPa2.s-1)
follows Southall et al. (2007).

5.7.60

For each noise contour overlaid on the modelled species density maps, the total
number of animals affected over any day (24 hours) on which piling occurred for
some or all of the time was calculated by first converting the density values to
abundance per grid cell (by multiplying the density of animals by the area of the grid
cell in km2) and then adding together all the abundance values that fell within the
noise contour. Grid cells along the edges of the noise contour were included within
the total if greater than 50% of the cell fell within the contour. Similarly, the noise
contours were overlaid on the SMRU data for grey seal and harbour seal, which gave
the number of animals per 5x5 km (25 km2) grid cell. Data were first divided by 25 in
order to give the density in animals km-2. Where the noise contours covered an area
smaller than a 5x5 km grid cell, the total number of animals within a contour was
calculated by using the highest density value (animals/km-2) of any one square that
fell within the contour and then multiplying this by the area of the contour in km2.

5.7.61

Selection of the areas of highest marine mammal density in order to estimate the
maximum possible number affected is just one of the ways in which the impact
assessment has adopted a highly conservative approach. In addition to this, a
number of precautionary assumptions have been employed in the underwater noise
modelling which, together with the conservative estimation of numbers affected,
presents a maximum adverse scenario. It is expected that the actual numbers
affected will fall below this threshold as due to the layers of precaution adopted, the
threshold is likely to represent an overestimate. For example, the level of impacts
calculated for each species is based upon 100% of animals exposed up to each
noise threshold being affected to the maximum extent (i.e., 100% of individuals
exposed to the PTS threshold will develop PTS and so on). This is because it
assumes that the hearing of all animals will be affected in the same way and
therefore the onset of PTS, TTS or behavioural responses will occur at the same
threshold. This is unlikely to be the case as demonstrated by Finneran et al.(2005) in
a study to derive a suitable TTS threshold for bottlenose dolphin. A series of trials
showed that only 18% of the exposures above the derived threshold of 195 dB re
1µPa2s resulted in measureable TTS in animals, although this is caveated by the
small number of individuals involved in the trials.

5.7.62

For behavioural effects, Southall et al. (2007) describes a range of responses
including changes in swimming direction, speed and dive profile, shifts in group

Noise contours and density data
5.7.59

Piling locations for underwater noise modelling were selected in order to coincide with
the area of greatest density for each species. For some species, where noise
contours extended beyond the Hornsea Zone plus 10 km buffer (the area covered by
the site-specific surveys), it was necessary to calculate the densities of animals within
the area not covered by the site-specific survey data (ES, Volume 5, Annex 5.4.1:
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distribution, cessation or modification of vocalisations, cessation of feeding or
breeding behaviour, aggressive behaviour (tail slapping, fluke display, abrupt directed
movement), visible startle response, and at the upper end of the scale, displacement
and/or long term avoidance of the area. The number of animals estimated within the
zone of possible avoidance (for cetaceans) that demonstrate each behaviour will vary
both within and between species and depend on a number of factors including age,
hearing sensitivity, exposure history (e.g. possible acclimatisation), and proximity to
the noise source. The modelled numbers presented in this chapter for the zone of
possible avoidance therefore encompass all behavioural responses (as described
above). Additional analysis has been carried out to determine the proportion of
animals within this zone that may show a displacement response within this potential
area of disturbance (see paragraphs 5.7.54 et seq.) in order to provide further context
on the precautionary nature of this assessment.

Drilling produces low frequency sounds, with source sound pressure levels for
conventional drilling platforms reported as only 115 - 117 dB re 1 μPa at 405 and 125
m, respectively (10 Hz - 10 kHz) (McCauley, 1998). Drilling from drillships produces
the highest noise levels with a maximum broadband source level up to 190 dB re 1
μPa rms at 1 m (10 Hz - 10 kHz). This is due to contributing factors associated with
vessel noise as drilling sound levels are transmitted very efficiently through the hull,
and thrusters are used to remain on location, resulting in a mixture of propeller and
drilling noise (Richardson et al., 1995). While sound exposure levels from drilling
operations are thought to be below that expected to cause injury to a marine
mammal, they may have the potential to cause behavioural impacts (OSPAR, 2009).
The potential for drilling noise to lead to avoidance in marine species has been
investigated at Strangford Lough using the dBht approach (Nedwell and Brooker,
2008), which showed that marine mammals were unlikely to be disturbed by drilling
noise unless they are in close proximity (<200 m) of the drilling operations (Nedwell
and Brooker, 2008). Due to the much lower source sound pressure levels associated
with drilling compared to piling (and therefore smaller area of effect), the maximum
adverse scenario considers piling as having the potential to produce the largest area
of ensonification and longest duration of effect.

Assessment of a range of hammer energies
5.7.63

5.7.64

5.7.65

5.7.66

The maximum hammer energy of 3,000 kJ would only be required for a proportion of
the piling duration, but could be required at any location within Subzone 2. For this
reason, the noise modelling study modelled a range of hammer energies that may be
used during pile driving at each turbine location from 600 kJ up to the 3,000 kJ.

Received levels at shallower depths

Variation across Subzone 2 in terms of sediment properties will influence the hammer
blow energy that would be required to reach target depth. For some locations the
maximum hammer energy would be used for only a proportion of the piling duration
and may not be reached at all (Volume 1, Chapter 3: Project Description). Experience
from previous wind farm constructions shows that the maximum hammer energy may
not be achieved during a piling sequence and the maximum applied hammer blow
energy only realised for short durations if at all (Robinson et al., 2009a; Robinson et
al., 2009b; Theobald et al., 2010; Bailey et al., 2010). Previously reported piling
sequences also show that piling is not continuous, often containing a number of gaps
in the sequence that may last several minutes (e.g. Nedwell et al., 2007a; Nedwell et
al., 2010; Robinson et al., 2009a; Robinson et al., 2009b; Theobald et al., 2010;
Bailey et al., 2010).
The pile driveability study showed that a range of hammer energies may be required
across the site depending on the foundation selected and diameter of the pile
therefore the maximum hammer energy of 3,000 kJ would not be required across all
installation scenarios. For locations where the installation could not be completed
with the maximum hammer energy for a given scenario, relief drilling would be used,
the duration of which would depend on sediment properties at the location. Following
drilling, it is anticipated that there would be a further short duration of pile driving of
up to 2.5 hours to target depth.
In terms of assessing the impacts, the focus is on piling only as noise impacts from
drilling are considerably less, with potential effects for the latter predicted to be of
similar magnitude to vessel noise (Nedwell and Brooker, 2008; Nedwell et al., 2003).
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5.7.67

The noise modelling study assumed that marine mammals will travel in the mid-water
column where sound pressure levels are greatest. However, in reality animals would
not be subjected to these high sound pressure levels at all times since they are likely
to move up and down through the water column, and surface to breathe, where the
sound pressure would drop to zero. This variation through the water column was
modelled for a single location (Location ID5) and single piling event near the surface
at a depth of approximately 2 m to obtain illustrative impact ranges from the pile at
which an SEL of around 145 dB re 1 μPa2·s might be expected.

5.7.68

The subsea noise model is very precautionary in that it does not account for any time
that a receptor may spend at the surface, or the reduced SEL near the surface where
the animal would not be exposed to such levels and also does not account for any
temporal hearing recovery. As such, the exposure predicted in the model is likely to
be an overestimate of the exposure that a receptor might be subjected to. Modelling
has therefore assumed that marine mammals will travel in the mid-water column
where sound pressure levels are greatest. However, in reality animals would not be
subjected to these high sound pressure levels at all times since they are likely to
move up and down through the water column, and surface to breathe, where the
sound pressure would drop to zero.

5.7.69

Westgate et al. (1995) showed that between 30 and 60% of the time harbour
porpoise are most likely to move in the upper 2 m of the water column and the sound
pressure here is considerably lower than in the mid-water column. Similarly a study
by Teilmann et al. (2007) on diving behaviour of harbour porpoise in Danish waters
suggests that animals spent 55% of their time in the upper 2 m of the water column
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from April to August and over the whole year they spent 68% of their time in less than
5 m depth. The recording period would have included periods when the animals
remained predominantly near the surface (e.g., surfacing to breath, transiting, resting,
social behaviour), as well on longer and deeper dives (e.g., foraging dives for
demersal prey). The ventilation patterns of animals undertaking direct travel are
characterised by short submergence periods, compared to feeding animals (Watson
and Gaskin, 1983). These short duration dives with horizontal travel suggest that
travelling animals, including porpoises moving away from pile driving noise, would
swim in the upper part of the water column.
5.7.70

5.7.71

Teilmann et al. (2007) showed that as temperature drops in October and November
so the average dive frequency increases reflecting increased foraging activity as
energy requirements increase to compensate for the decrease in temperature. The
study also looked at the difference in diving behaviour between mothers and calves;
females spent more time diving than the calf which, given its lower breath-holding
capacity, would undertake more frequent but shorter dives (Teilmann et al., 2007).

5.7.75

Grey seal breeding colonies within the Berwickshire and North Northumberland Coast
SAC are among the largest in the UK, producing around 2.5% of grey seal pups born
along its coast each year. Within the SAC there are two major grey seal breeding
groups: one inhabiting the Farne Islands and one on the mainland coast at Fast
Castle. Additionally, there are also several breeding sites in immediate vicinity of the
SAC (Thompson and Duck, 2010).

5.7.76

Overall the global assessment of the value of the Berwickshire and North
Northumberland Coast SAC for the conservation of grey seal is good (i.e., global site
assessment = B) (JNCC, 2011b).

5.7.77

The Farne Islands and the coast at Fast Castle are suitable habitats for grey seal
pupping and moulting as they are both sheltered and undisturbed areas (English
Nature and Scottish Natural Heritage, 2000). The Farne Island breeding population is
well established and as such has been monitored closely since the late 1950s.
Recent pup counts here show that between 1998 and 2008 pup production was
reasonably steady, levelling out at between around 1,000 and 1,400 pups per annum.
Prior to this, the population had suffered a significant decline, following intensive
culling from the late 1960s to 1984. Since 1984, pup production has gradually
increased at this site at just under 2% per annum. The most recent available pup
count in 2008 recorded approximately 1,300 pups (Thompson and Duck, 2010).

5.7.78

The Fast Castle breeding colony is not as well studied, although 2008 counts suggest
that pup production here equals that on the Farne Islands. Pup production at this site
has increased at a rate of around 16% per annum in recent years due to the
recruitment of females from other colonies. With this set to continue, it is likely that
this population may eventually outnumber the Farne Islands population (Thompson
and Duck, 2010).

5.7.79

Outwith the breeding season, grey seal haul out on the shore regularly to rest. There
are several sites located along the eastern coast of the UK, including some within the
Berwickshire and North Northumberland Coast on the Farne Islands, Coquet Island,
and at Lindisfarne. There are no other haul-out sites on the eastern UK coast
between Coquet Island and the Humber Estuary, and as such the Berwickshire and
North Northumberland Coast SAC is regarded as an important haul-out area for grey
seal (Thompson and Duck, 2010).

Further information on the precautionary assumptions used are provided in the ES
(Volume 2, Chapter 4: Marine Mammals).
Potential Impacts on Grey Seal Populations
Background information on European sites

5.7.72

Grey seal are designated interest features of the following SAC sites screened in to
this assessment: the Humber Estuary SAC (and Ramsar), the Berwickshire and
North Northumberland Coast SAC and transboundary sites (Doggersbank pSCI and
Klaverbank SCI). SAC/SCI site summaries are given below.
Humber Estuary SAC

5.7.73

The Humber Estuary SAC supports the second largest breeding grey seal colony in
England at Donna Nook and is the furthest south breeding colony on the east coast.
Grey seal are present at this SAC as a qualifying feature, but are not a primary
reason for site selection. Overall, the global assessment of the value of the Humber
Estuary SAC for the conservation of grey seal is average or reduced (i.e., global site
assessment = C) (JNCC, 2011a).

5.7.74

The most recent count of grey seal pups at this site was 1,358 taken in 2008
(Humber Environmental Management Scheme, 2012). The colony at this site has
shown a rapid and continual increase since the early 1980s. As with the colony at
Fast Castle, it is thought that this increase is mostly due to the immigration and
recruitment of females from the Farnes and Isle of May (Thompson and Duck, 2010).

Transboundary sites
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5.7.80

Overall, there are estimated to be approximately 1,700 grey seal in the Dutch North
Sea (Noordzee Natura 2000, 2012a). However, since grey seal are relatively recent
inhabitants along the Dutch coast, little more is known about the distribution and
variation of populations in this region.

5.7.81

As such it is currently not possible to estimate the number of grey seal occurring in
the Dutch Dogger Bank SCI and the Klaverbank SCI, or the importance of these
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sites to this species with regards to foraging and reproduction (see Volume 2,
Chapter 4 of the ES: Marine Mammals). An aerial survey of the Dutch Dogger Bank
SCI revealed a high density of grey seal (Deerenberg et al ., 2010), and it is thought
that individuals observed in this site originate from the large haul-out sites on the
Norfolk coast (Deerenberg et al ., 2010). Similarly, during aerial surveys, a high
density of grey seal was observed in the Klaverbank SCI, particularly to the north of
the site (Deerenberg et al ., 2010).
5.7.82

5.7.83

5.7.84

The effects of instantaneous injury/PTS are expected to be highly localised with
effects only occurring out to a maximum of less than 500 m from the source for
instantaneous injury/PTS (Table 5.20).

5.7.85

Overall the global assessment of the value of the Dutch Dogger Bank SCI and the
Klaverbank SCI for the conservation of grey seal is significant (i.e., global site
assessment = C) (Noordzee Natura 2000, 2012b).

Assuming grey seal respond to the onset of pile driving by swimming away from the
noise source, the potential for the onset of auditory injury would be expected to be
mitigated by the soft-start. This together with the implementation of a MMMP with a
standard 500 m mitigation zone, will ensure that the risk of auditory injury is
negligible).

Assessment of impacts on grey seal

Behavioural response- fleeing response/likely avoidance

The outputs of the noise modelling undertaken for different hammer energies for
pinnipeds (applicable to grey seal) are summarised in Table 5.20.

Table 5.20

Summary of pinniped minimum and maximum impact range estimates for
pile driving at a single location during construction at Project Two (Source
Volume 2, Chapter 4 of the ES: Marine Mammals).
Potential impact range for pinniped (mid-water column)

Impact Criterion
600 kJ
Instantaneous
injury/PTS
(Mpw weighted 186 dB
2
1
re 1 μPa ·s)
Fleeing response/
Likely avoidance
(Mpw weighted
2
2
171 dB re 1 μPa ·s)

5

<500 m

<1.0 km

1,700
4
kJ

1,800
5
kJ

2,300
4
kJ

2,400
5
kJ

3,000
4,5
kJ

<500 m

<500 m

<500 m

<500 m

<500 m

<500 m

<1.5 km

1

Southall et al . (2007) Injury Criteria.

2

Southall et al . (2007) Single pulse behavioural disturbance.

3

<500 m impact range mitigated by mitigation zone.

<1.5 km

<2.0 km

Temporary auditory impairment could occur out to a maximum of 2.0 km and noise
levels sufficient to cause TTS are likely to elicit a fleeing response in seals (Table
5.20). The range of effects will therefore be confined mainly within the Project Two
marine mammal study area (Subzone 2 plus 4 km buffer) (Figure 5.5).

5.7.87

The noise contour maps produced for grey seal showing potential impact range for
piling at different hammer energies using two vessels (20 km apart) have been
overlaid with grey seal density data derived from site specific survey data and SMRU
at-sea data, These are provided in Appendix A (Figure A1 and A2 respectively).

5.7.88

The estimates used for the purposes of this assessment in terms of grey seal
populations of the European sites under consideration are based on a maximum of
10,350 (South-east England MU reference population) and a minimum of 6,943 (local
breeding population of the Humber Estuary SAC) individuals (see Table 5.17 for
further detail).

5.7.89

The numbers of grey seal potentially affected by behavioural disturbance (and
percentage of the MU reference population and Humber Estuary SAC local breeding
population) for single and concurrent piling scenarios are given in Appendix A (Table
A1 and A2, respectively).

3

1,200
5
kJ

<1.5 km

5.7.86

<2.0 km

<2.0 km

An indication of the maximum numbers of grey seal anticipated to be affected by piling
noise per year under both the spatial and temporal maximum adverse scenarios is given in
Table A-1 (see Appendix A).

4

Single piling

Hammer energies representing the temporal maximum adverse scenario (1,700 kJ) and the spatial maximum
adverse scenario (3,000 kJ for turbines and 2,300 kJ for substations and platforms).

5.7.90

5

Hammer energies representing the maximum piling profile for the spatial maximum adverse scenario ramping up
from soft-start to maximum hammer energy, (i.e., 600 kJ (20%), 1,200 kJ (40%), 1,800 kJ (60%), 2,400 kJ (80%)
and 3,000 kJ (100%)).
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Based on the predicted ranges of noise impacts for single piling using hammer
energies of 1,200 kJ up to 3,000 kJ, and on the site-specific density data, the
average number of animals predicted to be affected by noise levels sufficient to elicit
TTS/fleeing response ranged from 0.09 to 0.16 animals. Using the SMRU modelled
at-sea density estimates the predicted effect was greater ranging from 0.73 to 1.29
animals affected by TTS/fleeing (Appendix A-Table A-1).
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5.7.91

however population-level effects due to the small area affected at any one time in
comparison to the large extent of similar habitat available elsewhere (ES, Volume 5,
Annex 5.2.1: Benthic Subtidal and Intertidal Ecology Technical Report) would be very
unlikely. Furthermore, as described in paragraphs 5.7.93 and 5.7.94, the available
data on the density of this species in areas affected by noise (both from site specific
surveys and SMRU) indicated that a limited number of grey seal would be affected by
construction noise (both taking account of the SE England MU reference populations
and the Humber Estuary SAC grey seal population).

It should be noted, however, that using both the site-specific, or the SMRU data, only
a small proportion (up to a maximum of 0.019%) of the Humber Estuary SAC
population is predicted to be affected) and a smaller proportion of the South east
England MU grey seal population, with a maximum (for the largest hammer energy)
0.012% of this reference population experiencing TTS/fleeing at any one time
(Appendix A- Table A-1).
Concurrent piling

5.7.92

For concurrent piling, the number of animals affected by noise levels sufficient to elicit
the TTS/fleeing response, as calculated from the site-specific density data, was
relatively small: a maximum of 0.21 animals affected by the largest hammer energy,
accounting for 0.003% of the Humber Estuary SAC population or 0.002% of the
South-east England MU population. SMRU modelled at-sea densities provided a
greater predicted effect with a maximum of 1.35 animals affected by TTS/fleeing,
accounting for 0.019% of the Humber Estuary SAC population or 0.01% of the South
east England MU population (Appendix A-Table A-1).
Spatial and temporal maximum adverse scenarios

5.7.93

5.7.94

5.7.96

Empirical evidence for the effect of offshore wind farm construction on seals comes
from studies at Horns Rev offshore wind farm in Denmark. This study on harbour seal
showed that, although the proportion of time seals spent within the wind farm
boundary during construction was reduced compared to baseline levels, animals
were frequently observed in the area and continued to forage at their preferred
habitat (Tougaard et al ., 2006). This is in line with findings from seismic research that
indicated that seals may be tolerant of loud noise pulses, particularly if attracted to
the area for feeding or reproduction (Richardson et al ., 1995).

5.7.97

Taking the information provided above together with the relatively small areas and
number of animals affected by construction noise, significant disturbance and
changes in the population and distribution of this species within European sites are
not to be expected. Furthermore, full recovery to baseline levels is predicted to occur
and consequently no significant long term effects on grey seal populations are likely
to occur (see Volume 2, Chapter 4 of the ES: Marine Mammals).

Under the maximum spatial scenario, based on concurrent piling, the piling
construction period is five years, with a maximum hammer energy of 3,000 kJ. Each
year, based on the precautionary SMRU at sea-density data, the maximum number
of grey seals that may exhibit avoidance behaviour was estimated at 1.35 individuals
(0.01%) of the MU reference population) (Appendix A- Table A-1).

Conclusion

For the temporal maximum adverse scenario, the number of animals affected on any
one day during piling by noise levels sufficient to elicit the TTS/fleeing response, was
relatively small. A maximum of 0.09 animals (site-specific data) or 0.73 (SMRU data)
were affected by the 1,700 kJ energy. These figures represent only a small proportion
of the MU reference population (<0.007) and SAC breeding population (<0.01).

5.7.98

Assessment
5.7.95

Piling will result in a medium term disturbance to grey seals over a maximum duration
of 1.32 years phased over a five year construction period.As shown in Appendix A,
however, the zone of noise disturbance for grey seal does not extend as far as their
haul-out locations, the closest of which (Donna Nook) lies over 100 km from
Subzone 2. Therefore, there will only be potential for behavioural displacement over
a small area of their habitat. This has been estimated for pinnipeds as a maximum of
approximately 12.57 km2 for a single pile and 25.14 km2 for concurrent piling (ES,
Volume 2, Chapter 4: Marine Mammals). It is likely, therefore, that during pile driving
grey seal would tend to avoid these areas of disturbance and move to other areas of
suitable habitat elsewhere. There may be some energetic costs of displacement
(either from expending more energy whilst circumventing disturbed areas, or from
possible reduced foraging due to density-dependent competition in other areas),

As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the grey seal populations of the Humber Estuary SAC
(and Ramsar), the Berwickshire and North Northumberland Coast SAC and relevant
transboundary sites (Doggersbank pSCI and Klaverbank SCI) as a result of Project
Two. There is therefore no indication of an adverse effect on the integrity of grey seal
features of the Humber Estuary SAC (and Ramsar), the Berwickshire and North
Northumberland Coast SAC and the Doggersbank and Klaverbank SCIs.
Potential Impacts on Harbour Seal Populations
Background information on European sites

5.7.99

78

In order to provide context to this assessment, a summary of current baseline
information on the harbour seal populations of the European sites requiring
assessment, namely the Wash and North Norfolk Coast SAC and two transboundary
sites (Doggersbank pSCI and Klaverbank SCI), is given below.
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Table 5.21

The Wash and North Norfolk SAC
5.7.100 The Wash and North Norfolk Coast SAC holds approximately 7% of the UK
population of harbour seal, making it the largest colony in the UK. Ninety percent of
the English population of harbour seal inhabit this site. Most of the seals in this SAC
are present at The Wash haul-out site (English Nature and Environment Agency,
2003). Overall the global assessment of the value of The Wash and North Norfolk
Coast SAC for the conservation of harbour seal is excellent (i.e., global site
assessment = A).

Summary of pinniped minimum and maximum impact range estimates for
pile driving at a single location during construction at Project Two
(Source: Volume 2, Chapter 4 of the ES, Marine Mammals).
Potential impact range for pinniped (mid-water column)

Impact Criterion

1,200
5
kJ

1,700
4
kJ

1,800
5
kJ

2,300
4
kJ

2,400
5
kJ

3,000
4,5
kJ

<500 m

<500 m

<500 m

<500 m

<500 m

<500 m

<500 m

<1.0 km

<1.5 km

<1.5 km

<1.5 km

<2.0 km

<2.0 km

<2.0 km

600 kJ
Instantaneous
injury/PTS

5.7.101 A total of 3,086 seals were counted at The Wash between 2007 and 2010 (SCOS,
2011). The extensive intertidal flats of The Wash and North Norfolk Coast SAC
provide ideal conditions for breeding and hauling out by harbour seal. Pupping and
lactation occurs between June and July, with birth sites tending to be located near
the top of the bank. Following weaning and breeding, harbour seal haul-out on the
intertidal flats to begin their annual moult which can last until September. Intertidal
mudflats and sandflats also provide an important habitat for seal throughout the year
as they spend up to 50% of their time hauled out (English Nature, 2000; Mortimer,
unpublished).

(Mpw weighted 186 dB
2
1
re 1 μPa ·s)
Fleeing response/
Likely avoidance
(Mpw weighted
2
2
171 dB re 1 μPa ·s)

3

5

1

Southall et al . (2007) Injury Criteria.

2

Southall et al . (2007) Single pulse behavioural disturbance.

3

<500 m impact range mitigated by mitigation zone.

4

Hammer energies representing the temporal maximum adverse scenario (1,700 kJ) and the spatial maximum
adverse scenario (3,000 kJ for turbines and 2,300 kJ for substations and platforms).

Transboundary sites

5

Hammer energies representing the maximum piling profile for the spatial maximum adverse scenario ramping up
from soft-start to maximum hammer energy, (i.e., 600 kJ (20%), 1,200 kJ (40%), 1,800 kJ (60%), 2,400 kJ (80%)
and 3,000 kJ (100%)).

5.7.102 The harbour seal is the most abundant seal species in the Netherlands, with an
estimated 6,000 individuals inhabiting the Dutch section of the North Sea and
Wadden Sea. It is currently not possible however to estimate the number of harbour
seals in the Dutch Dogger Bank SCIs or the importance of the site to these species
with regards to foraging and reproduction. An aerial survey of the Dutch Dogger Bank
SCI revealed a low density of harbour seal (Deerenberg et al ., 2010). As for grey
seal, it is thought that individuals observed in this site originate from the large haulout sites on the Norfolk coast (Deerenberg et al ., 2010). Overall the global
assessment of the value of the Dutch Dogger Bank SCI for the conservation harbour
seal is significant (i.e., global site assessment = C).

Instantaneous injury/PTS
5.7.105 As previously discussed for grey seal, the effects of instantaneous injury/PTS are
expected to be highly localised with effects only occurring out to a maximum of less
than 500 m from the source (Table 5.21).
5.7.106 Assuming harbour seal respond to the onset of pile driving by swimming away from
the noise source, the potential for the onset of auditory injury would be expected to
be mitigated by the soft-start. This together with the implementation of a MMMP with
a standard 500 m mitigation zone, will ensure that the risk of auditory injury is
negligible.

5.7.103 As for the Doggersbank SCI, there is limited information with regards to marine
mammal population numbers in the Klaverbank SCI. Aerial surveys carried out in the
area, however, revealed a medium density (0.46 – 0.6 animals km-2) of harbour seals
in the SCI (Deerenberg et al ., 2010). Overall the global assessment of the value of
the Klaverbank SCI for the conservation of harbour seal is significant (i.e., global site
assessment = C) (Noordzee Natura 2000, 2012a).

Behavioural effects- fleeing response/likely avoidance
5.7.107 Temporary auditory impairment could occur out to a maximum of 2.0 km and noise
levels sufficient to cause TTS are likely to elicit a fleeing response in seals (Table
5.21). The range of effects will therefore be confined mainly within the Project Two
marine mammal study area.

Assessment of impacts on harbour seal
5.7.104 The outputs of the noise modelling undertaken for different hammer energies for
pinnipeds (applicable to harbour seal) are summarised in Table 5.21.

5.7.108 The noise contour maps produced for harbour seal showing potential impact range
for piling at different hammer energies using two vessels (20 km apart) have been

79

sdf
overlaid with harbour seal density data derived from site specific survey data and
SMRU at-sea data, and are illustrated in Appendix A.

increased swimming distances if seals have to deviate from their course around the
zone of disturbance, or reduced foraging due to density-dependant competition in
alternative foraging areas. However, due to the very small extent of habitat affected
compared to the availability of similar suitable habitat in the wider area, it is
considered unlikely that there will be any population-level effects (ES, Volume 5,
Annex 5.2.1: Benthic Subtidal and Intertidal Ecology Technical Report).

5.7.109 The population estimate used for the purposes of this assessment in terms of harbour
seal populations of the European sites under consideration are based on the
minimum population estimate of 3,567 individuals for the SE England harbour seal
management unit (IAMMWG, 2013) (see Table 5.17 for further detail).

5.7.116 Empirical studies on TTS in seals have concluded that even within the range of
audibility, harbour seal may continue to forage, possibly because the drive to do so
would overcome any hearing discomfort that they may experience (see ES, Volume
2, Chapter 4: Marine Mammals). In addition, harbour seal possess extremely
sensitive vibrissae (whiskers) having the ability to track prey using the hydrodynamic
trails they emit (Dehnhardt et al ., 2001) and discriminate between different sized or
shaped objects (Wieskotten et al ., 2011). A temporary reduction in their hearing
capability would therefore be less likely to affect this species during foraging
compared with other species such as cetaceans, which rely more heavily on their
hearing during foraging.

5.7.110 The numbers of harbour seal potentially affected by behavioural disturbance (and
percentage of the MU reference population) for single and concurrent piling scenarios
are illustrated in Appendix A.
5.7.111 An indication of the maximum number of harbour seal potentially affected by piling
noise per year under both the spatial and temporal maximum adverse scenarios is
given in Appendix A-Table A-2.
Spatial and temporal maximum adverse scenarios
5.7.112 An indication of the maximum numbers of harbour seal anticipated to be affected by
piling noise per year under both the spatial and temporal maximum adverse
scenarios is given in Appendix A..

5.7.117 Furthermore, evidence from a recent population modelling study for the effects of
piling at the Moray Firth and Beatrice proposed offshore wind farms on harbour seal
(Thompson et al ., 2011) indicated that where effects do occur these are likely to be
reversible following cessation of the piling activity. This study looked at the long-term
effects on the population as a result of short to medium-term decreases in the
population, including both potential mortality of animals exposed to noise levels that
would induce PTS and behavioural displacement. The results of the modelling
showed that over a 25 year period, even with considerable reductions in the
population during the piling phase, for all worst case spatial and temporal scenarios,
and for cumulative effects from both wind farms piling concurrently, the population of
harbour seals would recover in the long-term.

5.7.113 Under the spatial maximum adverse scenario the number of animals affected by
noise level sufficient to elicit the TTS/fleeing response, as calculated from the sitespecific density data, was relatively small, with a maximum of 0.46animals affected
by the largest hammer energy, accounting for 0.013% of the South-east England MU
population (Appendix A-Table A-2). SMRU modelled at-sea densities provided a
greater predicted effect with a maximum of 0.80 animals affected by TTS/fleeing,
accounting for 0.023% of the South east England MU population.
5.7.114 For the temporal maximum adverse scenario the number of animals potentially
affected for possible avoidance based on the higher values for the SMRU at-sea
density data would be 0.44 individuals (0.012% of the MU reference population) for
single piling. Site-specific data predicts lower numbers affected with 0.23 animals
affected on any one day during piling, accounting for 0.006% of the MU reference
population.

5.7.118 Taking the information provided above, together with the small areas where impacts
are to be expected significant disturbance and changes in the population and
distribution on this species within European sites are not to be expected.
Furthermore, full recovery to baseline levels is anticipated to take place and
consequently, no significant long term effects on harbour seal populations are likely
to occur.

Assessment
5.7.115 Piling will result in a medium term disturbance to harbour seals over an accumulated
duration of up to 1.32 years phased over a five year construction piling period.The
main harbour seal haul-out in The Wash lies approximately 90.5 km from Subzone 2.
It is therefore considered unlikely that individuals hauled-out will be disturbed or
displaced during piling operations. The most likely effect will therefore be
displacement from a small area of their habitat at sea, which has been estimated for
pinnipeds as a maximum of approximately 12.57 km2 for a single pile and 25.14 km2
for concurrent piling (see Volume 2, Chapter 4 of the ES: Marine Mammals). As
described for grey seal, there may be energetic costs of displacement due to

Conclusion
5.7.119 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the harbour seal populations of the Wash and North
Norfolk Coast SAC and relevant transboundary sites (Doggersbank pSCI and
Klaverbank SCI) as a result of Project Two.
5.7.120 There is therefore no indication of an adverse effect on the integrity of the harbour
sea; features of the Wash and North Norfolk Coast SAC, Doggersbank pSCI and
Klaverbank SCI.
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Potential impacts on Harbour Porpoise Populations
European site

Qualifying feature status

Distance from Project
Two

Unterelbe SCI

Grade A

433

Dråby Vig SAC

Not specified

533

Gule Rev pSCI

Grade B

516

Sydlige Nordsø SAC

Grade A

349

Venø, Venø Sund SAC

Not specified

501

Background information on European sites
5.7.121 A summary of the status of the harbour porpoise populations of European sites
requiring assessment is given below in Table 5.22, together with the distance to
Project Two. For those transboundary sites for which the harbour porpoise population
is graded A or B, this feature is considered a primary reason for designation of the
site. For those sites graded as C, harbour porpoise is considered as a qualifying
feature. Populations in sites graded A are between 15% and 100% of the national
harbour porpoise population, in those graded B between 2 and 15% and in sites
graded C between 0 and 2% (EEA, 2014).
Table 5.22

Status of harbour porpoise populations of European sites included in the
assessment.

Vadehavet med Ribe Å, Tved Å og
Grade B
Varde Å vest for Varde SAC

418

Anse de Vauville SCI

519

Not specified

European site

Qualifying feature status

Distance from Project
Two

Baie de canche et couloir des trois
Grade B
estuaires SCI

362

SBZ 1/ ZPS 1

Grade B

298

Baie de Seine occidentale SCI

Not specified

502

SBZ 2/ ZPS 2 SCI

Grade B

287

Bancs des Flandres pSCI

Grade B

282

SBZ 3/ ZPS 3 SCI

Grade C

290

Banc et rècifs de Surtainville SCI

Not specified

535

Vlakte van de Raan pSCI

Grade C

275

Estuaire de la Seine SCI

Grade C

488

Borkum – Riffgrund SCI

Grade B

262

Estuaires et Littoral Picards (baies de
Not specified
Somme et d’Authie) SAC

383

Doggerbank (German Dogger Bank)
Grade B
SCI

63

326

Hamburgisches Wattenmeer SAC

Grade C

401

Falaises du Cran aux oeufs et du cap
gris-nez, dunes du chatelet, marais de Grade A
tardinghen et dunes de wissant SCI

Helgoland mit Helgoländer Felssockel
Grade C
SAC

374

Rècifs et landes de la Hague SCI

Not specified

508

Récifs et marais arrière-littoraux du
Not specified
Cap Lévi à la Pointe de Saire SCI

490

Récifs Gris-Nez Blanc-Nez SCI

Grade B

315

Nationalpark
Wattenmeer SCI

Niedersächsisches

NTP
S-H
Wattenmeer
angrenzende Küstengebiete SCI

und

Grade B

296

Grade A

388

Ridens et dunes hydrauliques du
Grade B
detroit du pas-de-calais pSCI

320

Östliche Deutsche Bucht SCI

Grade A

351

Doggersbank pSCI

Grade B

63

Sylter Außenriff SCI

Grade A

295

Klaverbank SCI

Grade B

50

Steingrund SAC

Grade C

385

Noordzeekustzone SAC

Grade A

192
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European site

Qualifying feature status

Instantaneous injury/PTS

Distance from Project
Two

Noordzeekustzone II pSCI

Grade B

192

Vlakte van de Raan SAC

Grade B

275

5.7.123 The modelled impact ranges indicated that for the largest hammer energy (3,000 kJ),
instantaneous injury could occur <1 km from the piling location. Modelled impact
ranges for instantaneous injury at lower hammer energies of 1,800 kJ or less are
<500 m (Table 5.23).
5.7.124 As part of the project-design mitigation, a 30 minute soft-start will be employed.
Assuming harbour porpoise respond to the onset of pile driving by swimming away
from the noise source, the potential for the onset of auditory injury would be expected
to be mitigated by the soft-start (e.g., an animal swimming away at 0.5 ms-1 would
cover a distance of 900 m). This movement away from the source, combined with a
500 m mitigation zone during the pre-piling watch (JNCC, 2010), would allow an
animal to be beyond the range where instantaneous injury might be expected when
the hammer reaches maximum energy (even from the largest hammer energy of
3,000 kJ).

Assessment of impacts on harbour porpoise
5.7.122 The outputs of the noise modelling undertaken for different hammer energies for
harbour porpoise are summarised in Table 5.23.

Table 5.23

Summary of harbour porpoise minimum and maximum impact range
estimates for pile driving at a single location during construction at Project
Two (Source: Volume 2, Chapter 4 of the ES: Marine Mammals).
Potential impact range for harbour porpoise (mid-water column)

Impact Criterion
600 kJ
Instantaneous
injury/PTS
(pulse SEL 179 dB
2
1
re 1 μPa ·s)
Fleeing response
(pulse SEL 164 dB
2
1
re 1 μPa ·s)
Possible avoidance
of area
(pulse SEL 145 dB
2
1
re 1 μPa ·s)
1

4

1,200
4
kJ

1,700
3
kJ

1,800
4
kJ

2,300
3
kJ

2,400
4
kJ

5.7.125 Therefore, the use of soft start together with the implementation of a MMMP with a
standard 500 m zones will result in a negligible risk of auditory injury on harbour
porpoise.

2

3,000 kJ
4,4

<500 m

<500 m

<500 m

<500 m

<1 km

<1 km

<1 km

~1.5 to
3.0 km

~2.5 to 4
km

~3.0 to 5
km

~4 to 5
km

~4 to 6
km

~5 to 6
km

~5 to 7
km

~18 to 30
km

~23 to
40 km

~25 to
50 km

~25 to
51 km

~28 to
57 km

~28 to
59 km

~29 to 62
km

Behavioural effects-fleeing response/likely avoidance and possible avoidance
5.7.126 Fleeing responses in harbour porpoise (TTS) could occur out to maximum distances
of up to 3 to 5 km, for 1,700 kJ (temporal maximum adverse scenario), 4 to 6 km for
2,300 kJ (spatial maximum adverse scenario for substations and platforms), and 5 to
7 km for 3,000 kJ (spatial maximum adverse scenario for turbines) (Table 5.23).
Possible avoidance (behavioural displacement) could occur over a larger area, with
modelled results showing distances up to 29 to 62 km for 3,000 kJ (maximum) (Table
5.23).
5.7.127 The noise contour maps produced for harbour porpoise showing potential impact
range for piling at different hammer energies using two vessels (20 km apart) have
been overlaid with harbour porpoise density data derived from site specific survey
work (from both visual and acoustic boat surveys) and are illustrated in Appendix A
(Figure A5 and Figure A6, respectively). These provide impact ranges for TTS/fleeing
and possible avoidance. As shown, TTS/fleeing is localised within the Project Two
marine mammal study area whilst for possible avoidance, the noise contours extend
beyond the Project Two marine mammal study area.

Lucke et al . (2009).

2

<500 m impact range mitigated by mitigation zone; <1 km mitigated by soft-start.

3

Hammer energies representing the temporal maximum adverse scenario (1,700 kJ) and the spatial maximum
adverse scenario (3,000 kJ for turbines and 2,300 kJ for substations and platforms).
4

Hammer energies representing the maximum piling profile for the spatial maximum adverse scenario ramping up
from soft-start to maximum hammer energy, (i.e., 600 kJ (20%), 1,200 kJ (40%), 1,800 kJ (60%), 2,400 kJ (80%)
and 3,000 kJ (100%)).

5.7.128 The population used for the purposes of this assessment is based on the estimate of
227,298 individuals for the North Sea harbour porpoise MU (IAMMWG, 2013) (see
Table 5.17 for further detail). As described in the HRA Screening Report, whilst the
majority of European sites are located at a considerable distance from Project Two
(see Table 5.22), the conservative approach has been taken whereby it is assumed
that there is potential for harbour porpoise populations of the European sites under
consideration to form part of the overall mobile North Sea population.
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5.7.129 The numbers of harbour porpoise potentially affected by behavioural disturbance,
including possible avoidance (and percentage of the MU reference population) for
single and concurrent piling scenarios, are illustrated in Appendix A.

that the numbers presented in Table A-3 are based on an assumed dose-response
relationship and are presented only to provide a context to understand that not all
animals within the zone of possible avoidance will be displaced.

5.7.130 An indication of the maximum number of harbour porpoise anticipated to be affected
by piling noise per year under both the spatial and temporal maximum adverse
scenarios is given in Appendix A.

5.7.136 Whilst it may be over-precautionary to suggest that all animals disturbed will be
displaced, it is recognised that other behavioural changes, such as erratic swimming
behaviour, cessation of vocalisations, deep diving etc., may also have some fitness
consequences for individuals, although some scientific opinions are that these are
likely relatively weak in comparison to the effects of displacement on vital rates
(Thompson et al. 2013).

Spatial and temporal maximum adverse scenario
5.7.131 The numbers potentially affected by the temporal maximum adverse scenario with a
maximum hammer energy of 1,700 kJ are lower compared to the spatial maximum
adverse scenario of 3000 kJ, but for the temporal worst case, disturbance potentially
occurring over a longer period. The numbers affected during piling on any one day
would be up to 135 (0.06% of the reference population) for the TTS-onset criteria and
up to 5,576 (2.45% of the reference population) for the possible avoidance criteria.

5.7.137 The data presented in Tables A3 and A4 are considered conservative as they are
based on the noise-density maps that coincide with the areas of greatest harbour
porpoise density. If these numbers were compared with estimates of the number of
porpoise affected using the most recent modelled density estimate for SCANS Block
U they would again be shown to be precautionary. For example, based on the
SCANS density estimate of 0.598 animals km-2, the predicted number of porpoise
affected by TTS-onset for the maximum hammer energy is 49.6 individuals (0.022%
of the reference population) compared to 224 animals (0.10%) for a single piling
event using site-specific visual data. Similarly, at the maximum hammer energy the
number predicted to be disturbed based on the SCANS density estimate is 1,871
individuals (0.82% of the reference population) compared with 6,694 animals (2.95%)
using the site-specific visual data. This again suggests the possible variability in the
level of effect depending on the density data source used, with the maximum
estimate of potential disturbance based on the Project Two site-specific density data.

5.7.132 In terms of behavioural disturbance, modelled noise contours indicate effects could
occur over a distance of up to 62 km for the maximum hammer energy. Animals
within this area are predicted to experience behavioural noise disturbance, which, at
worst, may lead to displacement, however, this would itself occur as a proportional
response (i.e., not all animals disturbed would be displaced). During periods of single
piling, the number of animals potentially disturbed ranges from 4,100 (visual) or 4,538
(acoustic) at 1,200 kJ to 6,694 (visual) or 7,855 (acoustic) at 3,000 kJ. This
corresponds to between 1.8 to 2.95 (visual) and 2 to 3.46% (acoustic) of the North
Sea MU reference population (Appendix A). Taking account of the dose-response
relationship, the numbers potentially affected by displacement would be considerably
smaller (e.g., 3,809 individuals accounting for 1.68% of the North Sea MU reference
population – see Appendix A).

5.7.138 The maximum adverse scenario for both spatial and temporal extent assumes that
the number of animals disturbed over the entire duration of the piling activity at each
location equates to the maximum estimate of animals within the zone of possible
avoidance. A more realistic assessment would consider how hammer energy ramps
up over time (Table 5.24) and the proportion of time that the hammer is at each
hammer energy (however, this is beyond the scope of the current assessment). As
the maximum hammer energy would only be employed for a proportion of the piling
duration, the number of animals potentially affected by TTS/fleeing or behavioural
disturbance over the course of the piling activity, would be less than that predicted
using the maximum hammer energy for the entire piling period (as this assessment
currently assumes).

5.7.133 The numbers affected by the onset of TTS range from 118 (visual dataset) or 127
(acoustic dataset) animals at 1,200 kJ up to a maximum of 350 (visual) or 373
(acoustic) animals at 3,000 kJ. This equates to a larger, however still relatively small,
percentage of the estimated harbour porpoise North Sea MU reference population of
between 0.05 to 0.15% (visual) and 0.06 to 0.16% (acoustic) (Appendix A).
5.7.134 For the spatial maximum adverse scenario the number of harbour porpoise affected
is predicted as 9,323 (visual data) or 11,451 (acoustic data) animals, representing 4.1
and 5.0% of the North Sea MU population respectively. Of those animals disturbed,
just over 50% are likely to be displaced from the area, based on the dose-response
relationship. The estimate, based on the acoustic data (as the largest value),
suggests that displacement of up to 6,570 animals could occur for the worst case
spatial scenario, representing 2.9% of the North Sea MU reference population.
5.7.135 The dose-response analysis, which was undertaken for the maximum hammer
energy only, shows an exponential decrease in the proportion of animals displaced
with increasing distance from the pile driving activity. It should also be emphasised
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5.7.141 Harbour porpoise spend a large proportion of time in the upper 2 m of the water
column (Westgate et al. 1995; Teilmann et al., 2007) and therefore during this time
the received noise levels will be lower than when they dive deeper where sound
pressure levels will be greater. This demonstrates the conservative nature of the
assessment in that the spatial area of ensonification at the noise threshold for TTSonset and for possible avoidance is considerably less at 2 m compared with the midwater column. However, it is not considered appropriate to quantify the differences in
terms of numbers affected since animals are expected to move up and down the
water column and therefore the same animal may experience noise levels at both 2
m and mid-water column. In other words, there are no fewer animals expected to
experience sound pressure levels at mid-water column, only the amount of time at
which they receive these higher pressure levels may be on average 30-60% lower,
than expected for the maximum hammer energy considered here.

5.7.139 This can be illustrated by considering the duration over which the hammer energy
increases by increments of 20% from the 30 minute soft-start at 600 kJ up to 100% of
the maximum hammer energy (i.e., 3,000 kJ). Based on the visual dataset and a
single piling scenario, following the soft-start of 30 minutes the hammer energy
increases to 1,200 kJ for a further 30 minutes, where up to 89 animals would be
affected by TTS/fleeing and up to 4,538 animals would be affected by disturbance.
The hammer energy would then ramp up to 1,800 kJ for the next 15 minutes and
consequently the number of animals affected by TTS-onset would increase to
143 and the number of animals affected by disturbance would be 5,728. This would
continue to increase up to a maximum of 256 animals affected by TTS-onset and
7,855 animals affected by disturbance once the maximum hammer energy is
reached.
5.7.140 If we consider a scenario based on animals swimming at 2 m water depth compared
to the mid-water column, it is clear that there is an effect on underwater noise
propagation with depth. Due to the pressure release effect of the surface, the noise
levels towards the water surface will always be much lower than deeper down around
the mid-water column (Annex 4.3.2: Subsea Noise Technical Report). The results of
the noise modelling showed that the noise level close to the sea surface is tens of
decibels (dB) lower compared to the mid-water noise levels at relatively short
distances from the pile (Figure 4.52 and Figure 4.53 in Annex 4.3.2: Subsea Noise
Technical Report). This would result in a reduced exposure of any animal travelling at
the surface which would likely reduce the area of avoidance from the pile. It would
also result in a substantially reduced SEL dose for any animals which might swim
away, from the sound source at shallow depth (i.e., near the surface).
Table 5.24

Assessment
5.7.142 The Klaverban SCI is the European site included in this assessment located in
closest proximity to Project Two (50 km) followed by the Doggerbank (German
Dogger Bank) SCI and Doggersbank SCI (63 km). Underwater modelling has shown
that a fleeing response may occur at 7 km from the piling location, for the maximum
hammer energy (3,000 kJ), and therefore harbour porpoise at all the European sites
considered in this assessment are well outside the potential impact range. The
habitat area potentially affected by this 7 km fleeing range is relatively small in
comparison to the wider area of suitable habitat available for harbour porpoise.
5.7.143 Based on the ranges for possible avoidance modelled and given the distance
between Project Two and the European sites under consideration, harbour porpoise
populations are not expected to be disturbed within the sites, with the exception of
the Klaverbank SAC and potentially the German Dogger Bank SCI, and Doggersbank
pSCI, as these fall within, or immediately adjacent to the maximum area of possible
harbour porpoise avoidance. It should be noted that the modelled 62 km behavioural
disturbance range is for the maximum hammer capacity, which is not expected to be
used continually. Further, even at maximum hammer energy, the range for potential
avoidance is between 29 km and 62 km. Therefore, the range over which harbour
porpoise may be disturbed is likely to be far less than 62 km from the piling location.
Consequently, the likelihood of an effect on the distribution of the KlaverbankSCI,
Doggerbank (German Dogger Bank) SCI, and Doggersbank SCI harbour porpoise
populations within the sites is expected to be minimal.

Number of harbour porpoise and proportion of the reference population (in
parenthesis) potentially affected as hammer energy ramps up over time for
a 3,000 kJ maximum hammer energy (based on acoustic data).

Hammer energy (kJ)

Maximum duration
(minutes)

TTS/ fleeing

Behavioural
disturbance

600

30

Represents the soft-start and not included in
the analysis

1,200

30

89 (0.04)

4,538 (2.00)

1,800

15

143 (0.06)

5,728 (2.52)

2,400

60

197 (0.09)

6,820 (3.00)

3,000

405

256 (0.11)

7,855 (3.46)

5.7.144 As described above, harbour porpoise are not anticipated to be significantly affected
within the European sites under assessment. Individuals from these European sites
may however be disturbed when transiting areas affected by construction noise as a
result of Project Two further afield. Temporarily reduced hearing in harbour porpoise
caused by TTS may affect its foraging ability, interfere with its communication, reduce
its ability to detect predators, and impede orientation. However, the ecological
significance of TTS in an animal depends on: the magnitude and duration of the TTS
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the effect of behavioural disturbance on harbour porpoise breeding is unknown, it is
possible that displacement from an area, particularly one that may be important for
the species, may result in reduced fecundity. This is most likely to occur as a result of
reduced fitness, since displacement could lead to reduced prey availability as a result
of sub-optimal habitat, increased competition, or greater energy costs of finding food.
This may be especially important for harbour porpoise, which is a species with a
relatively low body fat content compared to other cetaceans, and therefore needs to
feed frequently. Reduced feeding during lactation may also lead to an increase in calf
mortality, particularly since harbour porpoise calves have a high dependency on their
mothers over the first eight months of their life.

(depending on the duration of the fatiguing noise); the duration of the recovery after
the fatiguing noise has stopped; and the ecological importance of the affected
frequency (Kastelein et al ., 2013). Studies of TTS in marine mammals suggest that
the hearing frequencies most affected by sound exposures (in relation to the
frequency of the fatiguing sound) are species-specific (Kastelein et al ., 2012).
5.7.145 Marine mammals, and odontocetes in particular (due to their echolocation ability),
rely mainly on their high frequency hearing for orientation and foraging. Therefore,
these high frequencies are likely to be more ecologically important to them than low
frequencies. Kastelein et al . (2012) exposed a harbour porpoise to a 1.5 kHz
continuous tone at a mean received sound pressure level (SPL) of 136 dB re 1 Pa,
and found that the animal’s hearing around 125 kHz was not influenced (i.e., no TTS
likely to affect echolocation ability occurred). This was expected, as frequencies
between 1 and 2 kHz, and echolocation signals (of approximately 125 kHz), are
processed in different parts of the ear (Kastelein et al ., 2013). Hearing thresholds of
harbour porpoises for the frequencies of their echolocation signals are not affected by
intense low frequency sounds, and these sounds are unlikely to affect echolocation
ability, and therefore foraging efficiency (Kastelein et al ., 2013). Following on from
this, TTS resulting from sound sources such as piling, where most of the energy
occurs at lower frequencies, is unlikely to negatively affect the ability of harbour
porpoise for echolocation (foraging and navigation).

5.7.149 The population consequence of behavioural disturbance is difficult to determine due
to a paucity of long term studies. Baseline characterisation data suggests that the
Project Two marine mammal study area is an important area for harbour porpoise
due to the high densities found here in the context of the regional marine mammal
study area. Areas of high density were identified immediately to the south and east of
Subzone 2 (within the Subzone 2 plus 4 km buffer), in the southwest of the Hornsea
Zone and at the northern end of the cable route corridor. The comparably higher
density of animals in the Subzone 2 plus 4 km buffer compared with Subzone 2
suggests that there may be some ecological features of the buffer area alone that
support high densities in this area. For example, large areas of habitat suitable for
sandeels are present in the buffer area (see Chapter 3: Fish and Shellfish Ecology),
and as a key prey item this may be an important ecological driver for harbour
porpoise.

5.7.146 Whilst there are likely to be immediate effects of piling on harbour porpoise, in terms
of potential disturbance, a key consideration is whether this disturbance will lead to
longer term population effects. The population consequence of behavioural
disturbance is difficult to determine due to limited long term studies carried out to
date. Baseline characterisation data suggests that the Project Two marine mammal
study area is an important area for harbour porpoise due to the higher densities
found here compared to the regional marine mammal study area. Areas of high
density were identified immediately to the south and east of Subzone 2 (within
Subzone 2 plus 4 km buffer), in the south west of the Hornsea Zone and at the
northern end of the cable route corridor. The higher density of animals in the
Subzone 2 plus 4 km buffer compared with Subzone 2 suggests that there may be
some ecological features in the buffer area alone which support high densities of
harbour porpoise in this area. For example, large areas of habitat suitable for
sandeels are present in the buffer area (see Volume 2, Chapter 3 of the ES: Fish
and Shellfish Ecology).

5.7.150 The DEPONS study assumes that porpoise density or abundance is a suitable proxy
for food availability such that where there are high densities of porpoise, the prey
species are abundant (van Beest et al., in prep.). On this basis, the Hornsea Zone
would represent a resource-rich area for harbour porpoise. This is important as it
shapes the way that porpoises respond to noise and the time it takes for them to
return to the site if they are displaced. The DEPONS model assumed that food
resources in the North Sea were distributed randomly and that animals were deterred
from the disturbed area for 2.5 hours. Different dispersal scenarios were modelled
and the one that appeared to be most realistic, and produced a stable population for
the baseline scenario (no piling) was where animals moved towards patches with
high food availability. Initial model simulations suggest that animals are likely to be
displaced in the short-term during piling but will quickly (within hours) return to the
disturbed area, even after multiple piling events. This prediction is also supported by
empirical data from the DanTysk wind farm where porpoise activity (recorded using
acoustic data-loggers) was resumed within 10 hours or less after piling had ceased. It
is likely that a resource-rich area, such as Hornsea, would be a key driver for animals
returning quickly to the area between disturbance events (Jacob Nabe-Neilsen,
pers.comm.) unless food resources were plentiful elsewhere, in which case
population-level effects would not be expected anyway. Comparison of three different
scenarios (no piling; minimum piling across 21 wind farms in the south central North

5.7.147 Empirical evidence from this published work suggests that movement back into the
area of impact will occur in the short term (days) and populations will return to
baseline levels following cessation of the piling activity (See ES, Volume 2, Chapter
4: Marine Mammals).
5.7.148 Whilst these studies suggest that there are likely to be immediate effects of piling on
the population in terms of potential disturbance, a key consideration is whether this
disturbance will lead to longer term effects on the integrity of the population. Although
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Sea; maximum piling across 31 wind farms in the south central North Sea in the
DEPONS model showed that, regardless of the dispersal strategy the porpoise use,
there is no discernible difference in the population between the baseline and either of
the piling scenarios over time (van Beest et al., in prep.). These results suggest that
long-term population-level effects from piling at offshore wind farms are unlikely,
however, this is caveated with the fact that the results from DEPONS are preliminary
and therefore are not conclusive at this stage.

5.7.155 There is therefore no indication of effects on the integrity of the following SACs/SCIs:


SBZ 1/ ZPS 1 SCI;



SBZ 2/ ZPS 2 SCI;



SBZ 3/ ZPS 3 SCI;



Vlakte van de Raan pSCI;



Borkum – Riffgrund SCI;



Doggerbank (German Dogger Bank) SCI;



Hamburgisches Wattenmeer SAC;



Helgoland mit Helgoländer Felssockel SAC;



Nationalpark Niedersächsisches Wattenmeer SCI



NTP S-H Wattenmeer und angrenzende Küstengebiete SCI;



Östliche Deutsche Bucht SCI;



Sylter Außenriff SCI;



Steingrund SAC;



Unterelbe SCI;

5.7.152 Underwater noise modelling has shown that piling could result in a medium-term
disturbance effect on harbour porpoise. The total duration of actual piling is up to
1.32 years (based on the temporal maximum adverse scenario). Since piling will be
phased over a maximum five year period for any of the scenarios the effects are
predicted to be intermittent, with the potential for recovery between piling events



Dråby Vig SAC



Gule Rev pSCI;



Sydlige Nordsø SAC;



Venø, Venø Sund SAC;

5.7.153 It is likely that there will be medium term effects of disturbance of harbour porpoise
within the zone of possible avoidance, however, empirical evidence from published
studies suggest that movement back into the area of impact will occur in the short
term (days) and populations will return to baseline levels following cessation of the
piling activity. In addition, although there is the potential for disturbance to lead to
displacement, since harbour porpoise may range over large distances, it can be
assumed that given the extent of similar habitat throughout the regional marine
mammal study area, it is unlikely that displacement would lead to any populationlevel effects. In addition, following cessation of piling, the fish and shellfish receptors
within the Hornsea Zone would recover rapidly and therefore prey resources would
be available for harbour porpoise returning to the area following disturbance (Chapter
3: Fish and Shellfish Ecology).



Vadehavet med Ribe Å, Tved Å og Varde Å vest for Varde SAC;



Anse de Vauville SCI;



Baie de canche et couloir des trois estuaires SCI;



Baie de Seine occidentale SCI;



Bancs des Flandres pSCI;



Banc et rècifs de Surtainville SCI;



Estuaire de la Seine SCI;



Estuaires et Littoral Picards (baies de Somme et d’Authie) SAC;



Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, marais de
tardinghen et dunes de wissant SCI;



Rècifs et landes de la Hague SCI;



Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de Saire SCI;



Récifs Gris-Nez Blanc-Nez SCI;

5.7.151 Harbour porpoise are however, highly mobile and widespread throughout the North
Sea and the proportion of available habitat affected by noise impacts is very small. As
such it is expected that, at a population level, the harbour porpoise are unlikely to
affected by piling over the long term. Although there is the potential for disturbance to
lead to displacement, harbour porpoise may range over large distances and the
proportion of available habitat affected by piling noise will be comparatively very
small. It is therefore considered that given the extent of similar habitat throughout the
regional marine mammal study area, it is unlikely that displacement of harbour
porpoise would lead to any population-level effects. In addition, following cessation of
piling, the fish and shellfish receptors within the Hornsea Zone would recover rapidly
and therefore prey resources in the wind farm area would be available for harbour
porpoise returning to the area following disturbance (ES, Volume 2, Chapter 3: Fish
and Shellfish Ecology).

Conclusion
5.7.154 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the harbour porpoise populations of the European
sites included in this assessment as a result of Project Two.
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Ridens et dunes hydrauliques du detroit du pas-de-calais pSCI;



Doggersbank pSCI;



Klaverbank SCI;



Noordzeekustzone SAC;

differing approaches taken to the assessments and the differing level of detail
provided. It should also be noted that each project’s assessment has been based on
a maximum adverse scenario, and therefore all individual assessments are inherently
conservative. This means that the in-combination assessment will collectively be
even more highly precautionary.



Noordzeekustzone II pSCI; and

Grey seal



Vlakte van de Raan SAC.

Tier 1

Assessment of Adverse Effects on Integrity- In-combination

5.7.159 The Tier 1 projects included for in-combination assessment on pinnipeds are listed in
Table 5.25, together with a summary of the effect ranges for behavioural disturbance
on seals as well as the total area affected, as predicted in the respective
Environmental Statements, where available.

Impact of Piling Noise
5.7.156 The projects included in the in-combination assessment are offshore wind farms
within the regional marine mammal study area (i.e., SCANS Block U). As described in
the ES, Volume 2, Chapter 4: Marine Mammals, these are the projects with greatest
potential to cumulatively affect marine mammal receptors identified within this region.
Projects considered are those which have the potential to have overlapping
construction periods with that of Project Two.

5.7.160 Of the projects listed in Table 5.25 for Tier 1, the following considered grey seal as a
receptor and have therefore been included in the in-combination assessment:

5.7.157 The Tier 1 assessment considers other projects in the southern North Sea including
the Blythe Demonstration Site, the Round 2 offshore wind farm projects Triton Knoll,
Race Bank, Dudgeon East, and Westermost Rough and the Round 3 offshore wind
farm projects Hornsea Project One, Dogger Bank Creyke Beck A and B, East Anglia
One and Dogger Bank Teeside A and B. The Tier 2 assessment includes all Tier 1
projects plus one other offshore wind farm, namely East Anglia Three. These Tier 1
and Tier 2 projects have been identified as having construction piling phases that
may overlap temporally with that of Project Two. Consequently, these projects have
the most potential for a cumulative impact since noise effects may occur in adjacent
areas or even overlap. An illustrative scenario of the potential spatial effects of
concurrent piling at nine locations within the Greater Wash is shown in Figure 6.13 of
the Volume 4, Annex 4.3.2 of the ES: Subsea Noise Technical Report. As described
in Volume 2, Chapter 4 of the ES: Marine Mammals, it is important to note that this is
not considered realistic as it is unlikely that this many vessels would be available at
the same time.



Hornsea Project One;



Triton Knoll;



Race Bank;



East Anglia One;



Dogger Bank Creyke Beck A and B.and



Dogger Bank Teesside A and B;

5.7.161 It should be noted that other wind farms such as Dudgeon, Westermost Rough and
Blythe Demonstration Site were not considered to be an area of importance for grey
seal and as such this species was not assessed in their respective Environmental
Statements. These sites have therefore not been considered for the purposes of this
in-combination assessment.

5.7.158 It should be noted that this assessment has been based on information and
assessments, where available, as presented in the respective Environmental
Statements. Construction timescales are therefore indicative and subject to change.
For the purposes of this assessment the full length of the construction periods for all
cumulative projects (i.e., 2014 to 2024 or ten years), have been considered for
potential cumulative effects due to a lack of data or information regarding piling
timescales for these projects. However, it is unlikely that piling will occur for the entire
duration of construction, and as such the assessments presented in this chapter are
considered to be highly precautionary. In addition, direct comparison of the effects on
marine mammals predicted by the wind farms in the wider area is difficult due to the
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Table 5.25

Effect ranges for behavioural disturbance of pinnipeds based on the minimum and maximum scenarios modelled for projects included in the in-combination assessment
(Source Volume 2, Chapter 4 of the ES: Marine Mammals).

Project

Project design modelled scenario
range

Dates of Construction

Minimum
modelled
effect
range (km)

Maximum modelled
effect range (km)

Total area affected
(km2)

Predicted
significance of
effect

120 x 15 MW jacket foundations
(3,000 kJ hammer energy) to 180 x 5
MW jackets (1,700 kJ)

2017-2023

<1.0

<2.0

14.12 – 25.12
(spatial worst case)

Minor adverse

Project One (SMart Wind,
2013b)

2,300 kJ hammer energy (8.5 m
monopiles)

2015-2019

<1.0

<1.7

4.36 – 8.44

Minor adverse

Race Bank
(Centrica Energy, 2009)

Up to 116 x 4.5 to 6 m diameter
monopiles

2014-2017 (piling period 20162017)

7.3

11.5

N/A

Minor to moderate
(only harbour seal
assessed)

Triton Knoll
(TKOWFL, 2012)

288 x 3 to 8.5 m diameter monopiles

2017-2021

10.5

12.1

347 – 465

Minor adverse

East Anglia One
(EAOWFL, 2012)

325 x 2 to 2.5 m jackets (pin piles)

2016-2019 (piling period 20162017)

N/A

0.3

0.283

Not significant

32

Negligible (single) to
minor (concurrent)
(only grey seal
assessed)

<1.9

32

Negligible (single) to
minor (concurrent)
(only grey seal
assessed)

<400 m
(soft-start)

<1.9

9 (single)
18 (concurrent)

Minor adverse (only
grey seal assessed)

<400 m
(soft-start)

<1.9

9 (single)
18 (concurrent)

Minor adverse (only
grey seal assessed)

<1.5

<2.5

19.6

Negligible

Project Two
Tier 1 projects

N/A
Dogger Bank Creyke Beck A
and B (Forewind, 2013a)

Creyke Beck A: 300 x 4MW turbines
(jackets), 1,200MW.

<1.8
2016-2027
N/A

Creyke Beck B:300 x 4MW turbines
(jackets), 1,200MW.

Dogger Bank Teeside A
and B (Forewind, 2013b)

Teeside A: 200 jackets, 3,000 kJ
hammer energy

2017-2028

Teeside B: 200 jackets, 3,000 kJ
hammer energy
Tier 2 projects

East Anglia Three

Spatial worst case: concurrent
installation of 2x12m diameter
monopiles (3,500 kJ hammer)
Temporal worst case: 172 x 7MW
devices, and 8 offshore platforms,
(1,800kJ hammer).

Offshore construction 2020 –
2022 (2 years; piling in 20202021).
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(Appendix A - indicate the densities of seals decrease moving south of Donna
Nook and therefore Race Bank is likely to be less important for grey seals.

5.7.162 The spatial maximum adverse scenario is based on Project Two constructed with
concurrent piling using the maximum 3,000 kJ hammer energy. If this scenario
occurred, actual piling would only occur for 0.38 years and the two vessels would be
on site for a total of 2.4 years phased over up to five years maximum. Where
possible, information has been obtained from offshore wind farm assessments to
show the range of possible effects, whereby the spatial maximum adverse scenario
may be due to either concurrent piling (more than one piling vessel) or piling using
the largest hammer energy. Therefore, consideration of the maximum number of
concurrent vessels and/or the largest hammer energy would generate the maximum
spatial extent of noise impact over the regional marine mammal study area.
5.7.163 The temporal maximum adverse scenario is based on piling at Project Two using a
1,700 kJ hammer energy. If this scenario occurred, actual piling would occur for a
maximum of 1.32 years over up to five years maximum. Piling at other projects may
partially overlap with the start or the end of the construction window of Project Two,
extending the total potential time that piling may occur over in the regional marine
mammal study area to more than the five years estimated for Project Two alone..
This is considered to be precautionary, however, since the duration of piling events is
likely to be shorter, in most cases, and simultaneous piling operations (between and
within wind farm sites) will also result in a reduction in the total piling duration. It
should also be noted that the construction periods specified for other projects in
Table 5.25 are likely to include the combination of onshore and offshore construction
periods and as such projects are likely screened into the Tier 1 assessment that may,
in reality, not overlap temporally with the offshore construction period of Project Two.
Assessment
5.7.164 The construction phase for the projects that consider grey seal as a receptor extends
between 2013 and 2028 (maximum duration of construction 16 years). For these
projects there is a period of five years (last quarter of 2017 to third quarter of 2022)
where the construction phases for the Tier 1 projects overlap with the construction
phase of Project Two, meaning that at some point during this time there may be
several piling vessels operating concurrently



For Race Bank due to the large areas of impact predicted, the impact on grey
seals from piling noise was considered to be of minor to moderate significance
(Centrica Energy, 2009). It should be noted, however, that SMRU at-sea maps



The Dogger Bank Creyke Beck A and B Environmental Statement predict that
single piling at Creyke Beck A and B will affect up to 8.5 grey seal and that
concurrent piling will affect up to 147 animals and 268 animals (based on
average mean at-sea densities multiplied by the area of the noise contour) for
Creyke Beck A and Creyke Beck B, respectively (Forewind, 2013a). The
assessment concluded impacts of negligible (single piling) to minor (concurrent)
significance for this species.



Dogger Bank Teeside A and B considers grey seal as a key species in its
assessment (Table 5.25). The maximum range and extent of possible avoidance
for a single piling event at Dogger Bank Teeside A and Dogger Bank Teeside B
is predicted to be <1.9 km (9 km2) for both projects (Forewind, 2013b). For
concurrent piling events, the maximum area of possible avoidance is expected
to increase to 18 km2, for both projects (Forewind, 2013b).



Noise modelling carried out for Project One were similar to those for Project Two
and predicted that grey seal are likely to avoid an area up to <1.7 km from the
source for the 2,300 kJ hammer energy and greatest propagation distance
(SMart Wind, 2013). Due to the small areas of disturbance predicted for Project
Two and Project One, the noise contours for both projects are unlikely to
overlap.

5.7.166 A summary of the findings of the Environmental Statements of Tier 2 projects
considered in the assessment is given below: The maximum range and extent of
possible avoidance for grey seal for piling at East Anglia Three using a 2,000 kJ
hammer energy is <1.5 km whereas for a 3,500 kJ hammer energy this is increased
to <2.5 km (19.6 km2) (Vattenfall, 2014).

5.7.165 A summary of the findings of the Environmental Statements of other Tier 1 projects
considered in the assessment is given below:
Information provided in the Triton Knoll Environmental Statement estimates the
effects of piling as likely disturbance of up to 2.5% and possible disturbance of
up to 7.7% of the Humber Estuary SAC population. The assessment concluded
impacts of minor adverse significance on this species (TKOWFL, 2012).

In the case of East Anglia One the impact ranges predicted were considerably
smaller (Table 5.25) and the Environmental Statement concluded, that given the
low level of seal use of the site, the impact to grey seals would be of negligible
magnitude (EAOWFL, 2012).

Tier 2

Tier 1





5.7.167 Spatially, the maximum adverse scenario would be concurrent piling at Project Two
and Tier 2 projects over the same period (i.e., over the offshore Project Two
construction period). Temporally, the maximum adverse scenario would be piling
during construction phases that extend over more than the longest duration for
Project Two, i.e., up to 16 years (2013 to 2028) based on current information on
indicative construction schedules.
5.7.168 The impact is predicted to be of regional spatial extent, intermittent (during piledriving activity) and reversible.
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5.7.169 As suggested above the grey seal populations of the European sites considered in
this assessment may be subject to in-combination disturbance as a result of Tier 2
projects during a period which may last up to 16 years. This could lead to an overall
reduction in available habitat during this period, with potential consequences on
fitness of individuals and energetic costs if animals have to swim longer distances to
avoid areas of disturbance. Grey seal may however be tolerant of loud noises during
certain activities, such as foraging with empirical evidence of the effect of offshore
wind farm construction on seals (see paragraph 5.7.96) having found animals
foraging at their preferred habitat during construction.



Triton Knoll;



East Anglia One; and



Race Bank.

5.7.175 It should be noted, that harbour seal was not considered to be a valued ecological
receptor (VER) in the Dogger Bank Creyke Beck A and B assessment nor the Dogger
Bank Teesside A and B assessment. These projects have therefore not been
included in the Tier 1 in-combination assessment for harbour seal.
Spatial maximum adverse scenario

5.7.170 It should also be noted in this context that the in-combination area of disturbance
would be very small in comparison to the extent of available habitat elsewhere and
that it is unlikely that seals will be displaced from all Tier 2 projects at any one time,
suggesting that individuals will be able to continue foraging and consequently there is
unlikely to be a reduction in fitness (Draft ES, Volume 2, Chapter 4: Marine
Mammals). Furthermore, disturbance will be limited to the periods of active piling,
rather than the whole construction periods considered in this assessment and
recovery is anticipated following cessation of piling. Any disturbance will therefore be
intermittent and recovery to baseline levels is anticipated in the long term. Significant
disturbance to the species and changes in the population and distribution of this
species within European sites are therefore not to be expected in the long term.

5.7.176 Although the spatial worst case would be concurrent piling at all Tier 1 projects, given
that piling phases are unlikely to overlap entirely a lower level of disturbance of
harbour seal from areas of the regional marine mammal area may be expected.
Temporally, construction piling at Tier 1 projects could occur over a a maximum
duration of 16 years, however, piling would represent only a proportion of this entire
construction periodTemporal maximum adverse scenario
5.7.177 The construction phase for the projects that consider harbour seal as a receptor
extend between 2013 and 2028, making the total duration of construction 16 years.
For these projects there is a period of five years (last quarter of 2017 to third quarter
of 2022) where the construction phases for the Tier 1 projects coincide with the
construction phase of Project Two, meaning that at some point during this time there
may be several piling vessels operating concurrently.

Conclusion
5.7.171 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the grey seal populations of the Humber Estuary SAC
(Ramsar), the Berwickshire and North Northumberland Coast SAC and
transboundary sites (Doggersbank pSCI and Klaverbank SCI) as a result of Project
Two in-combination with other plans or projects (Tier 1).

Assessment
5.7.178 The in-combination noise modelling at Project One and Project Two is as described
above for grey seal (paragraph 5.7.162.). Modelling locations were chosen to
overlap the areas of highest harbour seal density for both the Project Two sitespecific data and the SMRU at-sea density data. The outputs are illustrated in
Appendix A- (site-specific data and SMRU at-sea density data).

5.7.172 There is therefore no indication of effects on the integrity of the Humber Estuary SAC
(Ramsar), the Berwickshire and North Northumberland Coast SAC and the
Doggersbank pSCI and Klaverbank SCI.

5.7.179 For the Tier 1 projects included in this assessment, behavioural effects have been
predicted out to <1.7 km for Project One, 0.3 km for East Anglia One and 12.2 km for
Triton Knoll (Table 5.25).

Harbour seal
Tier 1

5.7.180 A summary of the findings of the Environmental Statements of the Tier 1 projects
considered in the assessment is given below:

5.7.173 The Tier 1 projects included for in-combination assessment on pinnipeds are listed in
Table 5.25, together with a summary of the effect ranges for behavioural disturbance
on seals as well as the total area affected, as predicted in the respective
Environmental Statements, where available.



For Project One no more than one individual, (0.112 to 0.45 animals in total
based on the site-specific and SMRU at-sea densities, respectively), was
predicted to be affected at any one time by the maximum hammer energy
modelled (2,300 kJ) for concurrent piling. The assessment concluded a minor
adverse significance of impact for harbour seal (SMart Wind, 2013b).



The estimate of the effects of piling at Triton Knoll, was considered to result in
an impact of minor adverse significance on harbour seal (Table 5.25). The

5.7.174 Of the projects listed in Table 5-25 for Tier 1, the following considered harbour seal
as a receptor and have therefore been included in the in-combination assessment:


Hornsea Project One;
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Conclusion

Environmental Statement indicated likely disturbance up to 2.0% and possible
disturbance of up to 6.2% of The Wash and North Norfolk Coast SAC population
(TKOWFL, 2012).


As described in paragraph 5.7.165 for grey seal, the impact ranges modelled for
East Anglia One were relatively small and the area was considered to have a
low level of seal use (EAOWFL, 2012).



The areas of impact modelled for Race Bank were greater than those of Project
Two (maximum impact range of up to 11.5 km) and the Environmental
Statement predicted effects of minor to moderate significance (Centrica Energy,
2009).

5.7.185 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the harbour seal populations of the Wash and North
Norfolk Coast SAC and relevant transboundary sites (Doggersbank pSCI and
Klaverbank SCI) as a result of Project Two in-combination with other plans or projects
(Tier 1).
5.7.186 There is therefore no indication of effects on the integrity of the Wash and North
Norfolk Coast SAC and the Doggersbank pSCI and Klaverbank SCI.
Tier 2

5.7.181 Although piling for the Dogger Bank Teeside A and B Tier 2 projects is anticipated to
overlap the Project Two construction piling programme (Table 5.25), harbour seal
were not assessed as a VER for these projects (Forewind, 2013b). Disturbance as a
result of piling noise from the Tier 1 projects could lead to an overall reduction in
available habitat (and prey) during a period of up to eleven years, with potential
consequences on fitness of individuals. It should be noted, however, that harbour
seals continually forage to build up energy resources throughout the year, feeding
also during breeding and lactation, and may therefore be relatively well buffered
against short term variability in prey (Thompson et al ., 1994). The potential incombination areas of disturbance would be small in comparison to the extent of
available habitat elsewhere. Furthermore, it is unlikely that seals will be displaced
from all Tier 1 projects at any one time, suggesting that individuals will be able to
continue foraging.

5.7.187 The maximum range and extent of possible avoidance for harbour seal for piling at
East Anglia Three using a 2,000 kJ hammer energy is <1.5 km whereas for a
3,500 kJ hammer energy this is increased to <2.5 km (19.6 km2) (Vattenfall, 2014).
5.7.188 Spatially, the maximum adverse scenario would be concurrent piling at Tier 1 and
Tier 2 projects over the same period (i.e., over the offshore Project Two construction
period). Temporally, the maximum adverse scenario would be piling during
construction phases that extend over more than the longest duration for Project Two,
i.e., up to 16 years (2013 to 2028) based on current information on indicative
construction schedules.
5.7.189 The impact is predicted to be of regional spatial extent, intermittent (during piledriving activity) and reversible. Based on the temporal maximum adverse scenario
construction for Project Two and overlapping piling construction timeframes for Tier 1
and Tier 2 projects, the impact could occur over a period of 16 years.

5.7.182 The construction timescales for Tier 1 projects are indicative and in reality not all of
these will overlap temporally with the piling period of Project Two. It is also likely that
piling will not occur for the full duration of the offshore construction periods for
offshore wind farm projects (e.g., the Project Two temporal maximum adverse
scenario is for 1.75 years of piling over a seven year total duration), therefore this
assessment is considered highly precautionary.

5.7.190 As discussed in the Tier 1 assessment, there will also be piling at Tier 1 projects
during this period and the total duration of piling at all offshore wind farms in the
southern North Sea is estimated to up to 16 years. Consequently, although
concurrent piling may be localised for harbour seal, the species may be sensitive as
a result of ongoing disturbance over a longer period in the regional marine mammal
study area. As a result, there may negative effects on ecological functions (feeding or
breeding) over this period, although this is likely to be reversible following cessation
of piling.

5.7.183 Studies by Thompson et al . (2011) on the potential effects of piling on the long term
viability of harbour seal Moray Firth SAC population for the spatial and temporal worst
cumulative construction scenarios at two offshore wind farms found that recovery to
baseline levels on harbour seal is likely to occur following cessation of piling, for the
spatial worst case and temporal worst case scenarios (the latter comprising a seven
year piling phase within the Moray Firth).

Conclusion
5.7.191 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the harbour seal populations of the Wash and North
Norfolk Coast SAC and relevant transboundary sites (Doggersbank pSCI and
Klaverbank SCI) as a result of Project Two in-combination with other plans or projects
(Tier 2).

5.7.184 Any disturbance will be intermittent, as piling at Tier 1 projects will be phased over
their respective construction periods and the areas likely affected at a given time
small in the context of the wider habitat available to the species. Furthermore,
recovery to baseline levels is anticipated to occur in the medium term (e.g., recovery
to baseline levels expected following cessation of piling). Significant disturbance to
the species and changes in the population and distribution of this species within
European sites are therefore not to be expected in the long term.

5.7.192 There is therefore no indication of effects on the integrity of the Wash and North
Norfolk Coast SAC and the Doggersbank pSCI and Klaverbank SCI.
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phased nature of offshore wind farm construction programmes for the Tier 1 projects
assessed, whereby actual piling only occurs over a proportion of the total
construction period. Furthermore, the proportion of the population affected over this
period will vary considerably between the Tier 1 offshore wind farm locations, as the
maximum adverse scenario assumes that all the animals disturbed could potentially
be displaced during piling activity at each location.

Harbour porpoise
Tier 1
5.7.193 The Tier 1 assessment considers Project Two cumulatively with operational, under
construction and consented projects and projects for which applications have been
submitted. The construction phase for the Tier 1 projects that consider harbour
porpoise as a receptor extend from 2013 to 2028, meaning that the temporal
maximum adverse scenario for construction piling is 16 years. For these projects
there is a period of five years (last quarter of 2017 to third quarter of 2022) where the
construction phases for Tier 1 projects coincide with the construction phase of Project
Two, meaning that at some point during this time there may be several piling vessels
operating concurrently.

5.7.197 Piling for Project One and Project Two could occur over a maximum of eight years
(2015 to 2022). Within this eight year period, actual piling would occur for a maximum
of 1 year within Subzone 1, and a total of 1.32 years within Subzone 2. The Project
Two and Project One construction periods may overlap by three years (2017 to
2019). However, since both Project Two and Project One are planned as phased
developments, there will be times within the three year overlap where construction
activities only take place within either Subzone 2 or Subzone 1; there may also be
periods when piling is not occurring in either Subzone

5.7.194 The projects included in the Tier 1 in-combination assessment for harbour porpoise
are summarised in Table 5.26. This includes the effect ranges for behavioural
disturbance based on the minimum and maximum modelled/assessed scenarios for
each project, as predicted in the respective Environmental Statements, where
available. In addition, the total area of harbour porpoise habitat potentially affected,
where available, is also presented, together with the assessed significance of effect
from the respective Environmental Statements.
Spatial Maximum Adverse Scenario
5.7.195 The maximum adverse scenario would be where concurrent piling occurred at the
maximum hammer energy for all projects. Without detailed information on the piling
schedules for Tier 1 projects, the spatial worst case is considered to extend over the
duration of the piling phase (assuming concurrent piling) at Project Two (i.e., 0.73
years over eight years construction piling). For these projects there is a period of five
years (2017 to 2021) where the construction phases for each of the Tier 1 projects
overlap with the construction phase of Project Two, meaning that the worst case
spatially (maximum number of piling vessels) would occur over this duration. The
maximum adverse scenario can be considered spatially using the upper values for
the total areas affected (or maximum range of effect where the area is not available)
(Table 5.26). It is however not considered appropriate to sum these areas together
since in reality piling at all locations concurrently is unrealistic as it is unlikely that this
many piling vessels would be available at the same time and given that the piling
activity (as a component of the construction phase) may not overlap (see paragraph
5.7.182 and Volume 2, Chapter 4 of the ES: Marine Mammals).
Temporal maximum adverse scenario
5.7.196 Temporally, the maximum adverse scenario considers that piling will occur over a
longer duration (i.e., up to 16 years based on current information on indicative
construction schedules). As previously discussed, this does not necessarily mean
that piling will occur for the full duration of the 16 years (2013-2028) due to the
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Table 5.26

Effect ranges for behavioural disturbance on harbour porpoise based on the minimum and maximum scenarios modelled for projects included in the in-combination
assessment (Source: Volume 2, Chapter 4 of the ES: Marine Mammals).

Project

Project Two

Project design modelled scenario range

225 x 8 MW monopile foundations (3,000 kJ
hammer energy) or 120 x 15 MW jacket foundations
(1,700 kJ).

Dates of
construction

Minimum
modelled
effect range
(km)
~25 to 50
(based on 1,700
kJ hammer
energy)

2017-2023

Maximum
modelled effect
range (km)

Total area
affected (km2)

Predicted significance
of effect

~29 to 62

3,758 (single) and
5,201
(concurrent)

Moderate adverse

Minor to moderate
adverse (short to
medium term) and minor
adverse in long term

Tier 1 projects
800 kJ minimum hammer energy (3 m pin piles for
jackets) up to 2,300 kJ maximum hammer energy
(8.5 m monopiles). Maximum 332 turbines.

2015-2019

19.4 - 28.7

28.8 - 46.6

2,544 (single) and
3,555
(concurrent)

Race Bank
(Centrica Energy, 2009)

Up to 116 x 4.5 to 6 m diameter monopiles

2015-2017 (piling
period 20162017)

4 - 8.5

8 – 12

453

Minor to moderate
adverse

Westermost Rough
(DONG Energy, 2009)

N/A

2014-2015

N/A

10 km (not
modelled)

N/A

Negligible

Triton Knoll
(TKOWFL, 2012)

288 x 3 to 8.5 m diameter monopiles

2017-2021

13.8

16.6

863

Minor adverse

Dudgeon
(Royal Haskoning, 2009)

115 x 3 to 6.5 m diameter monopiles

2016-2017

6.2

14.0

616

Minor adverse

East Anglia One
(EAOWFL, 2012)

325 x 2 to 2.5 m jackets (pin piles)

2016-2019 (piling
period 20162017)

13.0

19.0

531-1,400

Not significant

19.5 - 28.5

1,971 (single) and
4,772
(concurrent)

Minor adverse

24 - 43

3,483 (single) and
6,723
(concurrent)

Minor adverse

Not modelled

Not modelled

Not modelled

Low impact and
magnitude

10 – 13.5 (softstart)

22 - 33

2,618 (single) and
6,008
(concurrent)

Minor adverse

10 – 14 (softstart)

22 – 33.5

2,834 (single) and
5,489
(concurrent)

Minor to moderate
adverse

Project One (SMart Wind,
2013)

Dogger Bank Creyke
Beck A and B (Forewind,
2013a)

Blythe Demonstration
Site (Narec, 2012) 1

Dogger Bank Teeside A
and B (Forewind, 2013b)

Creyke Beck A: 300 x 4MW turbines (jackets), 300
kJ hammer energy (soft-start) to 3,000 kJ maximum
hammer energy.

N/A
2016-2027

Creyke Beck B: 300 x 4MW turbines (jackets), 300
kJ hammer energy (soft-start) to 3,000 kJ maximum
hammer energy.
2 x 4 MW monopiles (piling over 2 days)

N/A

2015-2016

Teeside A: 200 jackets, 3,000 kJ hammer energy
2017-2028
Teeside B: 200 jackets, 3,000 kJ hammer energy
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Project

Project design modelled scenario range

Dates of
construction

Minimum
modelled
effect range
(km)

Maximum
modelled effect
range (km)

Total area
affected (km2)

Spatial worst case: concurrent installation of 2x12m
diameter monopiles (3,500 kJ hammer)
Temporal worst case: 172 x 7MW devices, and 8
offshore platforms, (1,800kJ hammer).

Offshore
construction 2020
– 2022 (2 years;
piling in 20202021).

~29 to 51
(based on 1,800
kJ hammer
energy)

~37-70 (3,500 kJ)

10,027 (temporal)
13,469 (spatial)

Predicted significance
of effect

Tier 2 projects

East Anglia Three

1

The Blythe Demonstration Site is not included further in the cumulative impact assessment as no quantitative assessment of impacts was made for the project.
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5.7.203 It should be noted, however, that these figures are unrealistic as they assume that
the phases of construction that overlap for the Tier 1 projects are periods in which
piling will take place. This is unlikely to be the case since piling activities will not occur
for the full duration of construction for each project and piling does not occur
continuously within the piling period of a project. Therefore, it is expected that at any
one time the number of individuals and percentage of the regional population
displaced is likely to be considerably less. As previously mentioned the incombination assessment uses data from each projects’ assessment which has been
based on a maximum adverse scenario, and therefore all individual assessments are
inherently conservative. This means that the in-combination assessment of a number
of projects based on information in Environmental Statements will collectively be
even more highly precautionary. As described previously, disturbance would not
occur at all of the Tier 1 projects concurrently since the construction schedules do not
wholly overlap. Furthermore, the numbers presented in Appendix A are based on
numbers affected by behavioural disturbance, which includes a range of behavioural
responses (see paragraph
5.7.38) and the level of individuals affected by
displacement would be considerably smaller taking account of the dose-response
relationship.

Assessment
5.7.198 The in-combination noise modelling at Project One and Project Two is as described
above for grey seal (paragraph 5.7.162). Modelling locations were chosen to overlap
the areas of highest harbour porpoise density for both the Project Two site-specific
visual and acoustic data. The outputs are illustrated in Appendix A. As shown,
behavioural disturbance from Project Two and Project One could affect a
considerable proportion of the Hornsea Zone and beyond.
5.7.199 A summary of the total in-combination magnitude of the effect of piling noise is given
by year in Appendix A for all the offshore wind farm projects used in the incombination assessment for harbour porpoise (including Project One).
5.7.200 It should be noted that for many of the offshore wind farm developments included in
Tier 1 there is limited quantified information on the area of displacement or the total
number of harbour porpoise that could be disturbed by pile driving. Where impacts
were not quantified by the project in their own Environmental Statements the number
of animals that could be disturbed was quantified using the maximum impacted areas
and average densities based on the SCANS-II data (Hammond et al ., 2013) of 0.598
animals km-2. This is very precautionary since it overestimates the area of effect by
assuming the maximum extent range as the radius of the circle. This is because
noise contours are not perfect circles and in reality, for much of the area of effect the
extent range would be smaller than the maximum extent used. The relative
confidence for each project was included for example, where project specific
Environmental Statements chapters have quantified impacts based on noise
propagation modelling and site specific survey data the confidence is high, however
where project specific Environmental Statement chapters do not quantify the number
of individuals disturbed, and an assessment is made here based on SCANS-II
densities, then the confidence is low (see Volume 2, Chapter 4 of the ES: Marine
Mammals).

5.7.204 The sensitivity of harbour porpoise to pile driving during construction is as described
in the Project alone assessment. Recent studies by Brandt et al. (2011) suggest that
it is unlikely that all individuals within the area of behavioural disturbance will be
displaced and that the proportion affected decreases moving further away from the
source. Based on the dose-response model proposed by Finneran et al. (2005), the
numbers affected within the behavioural noise contour may be substantially
overestimated. This provides context in understanding that not all animals within the
zone of possible avoidance for each project will be displaced on any one day. If this
same assumption was applied across the other Tier 1 projects you would expect to
see a similar reduction in predicted impacts at these sites.
5.7.205 For example, if a dose-response relationship were applied to the Tier 1 numbers as
has been done for Project Two, the number of animals potentially displaced as a
result of pile driving from these projects would be considerably less than the total
number estimated within the zone of possible avoidance (e.g. approximately 50% for
Project Two).

5.7.201 Temporally, the maximum adverse scenario considers that piling will occur over a
longer duration (i.e., up to 16 years based on current information on indicative
construction schedules). As already discussed, this does not necessarily mean that
piling will occur for the full duration of the 16 years due to the phased nature of
offshore wind farm construction programmes for the Tier 1 projects assessed,
whereby actual piling only occurs over a proportion of the total construction period.
Furthermore, the proportion of the population affected over this period will vary
considerably between the Tier 1 offshore wind farm locations, as the maximum
adverse scenario assumes that all the animals disturbed could potentially be
displaced during piling activity at each location.

5.7.206 Southall et al. (2007) describe a range of behavioural responses such as changes in
swimming direction, speed and dive profile, shifts in group distribution, cessation or
modification of vocalisations, cessation of feeding or breeding behaviour, aggressive
behaviour (tail slapping, fluke display, abrupt directed movement), visible startle
response, and in the most severe instances displacement and/or long term avoidance
of the area. Whilst it may be over-precautionary to suggest that all animals disturbed
will be displaced, it should be recognised that these other behavioural changes, such
as erratic swimming behaviour, cessation of vocalisations, deep diving etc., may also
have fitness consequences for individuals. Therefore, the total counts of animals

5.7.202 Based on the information provided in Appendix A behavioural disturbance as a result
of cumulative piling by all Tier 1 projects may lead to possible avoidance of a
significantly higher number of individuals than those potentially affected by possible
avoidance for Project Two alone.
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within the noise contour for possible disturbance (whether displaced or not) are
presented in this chapter.



SBZ 3/ ZPS 3 SCI;



Vlakte van de Raan pSCI;

5.7.207 As discussed previously in the Project alone assessment, preliminary results from the
DEPONS model suggests that harbour porpoise will return rapidly to a site following
cessation of piling, and particularly where food resources within a disturbed area are
rich. DEPONS has been run to compare a scenario of no piling (baseline) with two
cumulative piling scenarios: cumulative piling of 21 (minimum) to 31 (maximum)
offshore wind farms (8.2 to 12.4 GW capacity respectively) over a period of six years
in the south central North Sea (van Beest et al., in prep). Preliminary results of the
model suggest that, even for the maximum piling scenario, the return times appear to
be relative short (within hours) for displaced individuals (Jacob Nabe-Neilsen, pers.
comm.,), and therefore even with multiple piling events, restriction of access to food
resources (due to subsea noise from piling) may be short-lived. it should be noted
that at this stage the results from DEPONS are preliminary and therefore it is not
possible to conclusively state that there will be no long-term population-level effect.



Borkum – Riffgrund SCI;



Doggerbank (German Dogger Bank) SCI;



Hamburgisches Wattenmeer SAC;



Helgoland mit Helgoländer Felssockel SAC;



Nationalpark Niedersächsisches Wattenmeer SCI;



NTP S-H Wattenmeer und angrenzende Küstengebiete SCI;



Östliche Deutsche Bucht SCI;



Sylter Außenriff SCI;



Steingrund SAC;



Unterelbe SCI;



Dråby Vig SAC



Gule Rev pSCI;



Sydlige Nordsø SAC;



Venø, Venø Sund SAC;



Vadehavet med Ribe Å, Tved Å og Varde Å vest for Varde SAC;



Anse de Vauville SCI;



Baie de canche et couloir des trois estuaires SCI;



Baie de Seine occidentale SCI;



Bancs des Flandres pSCI;



Banc et rècifs de Surtainville SCI;



Estuaire de la Seine SCI;



Estuaires et Littoral Picards (baies de Somme et d’Authie) SAC;



Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, marais de
tardinghen et dunes de wissant SCI;



Rècifs et landes de la Hague SCI;



Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de Saire SCI;



Récifs Gris-Nez Blanc-Nez SCI;



Ridens et dunes hydrauliques du detroit du pas-de-calais pSCI;



Doggersbank pSCI;



Klaverbank SCI;

5.7.208 The DEPONS model considers the scenarios whereby piling occurs over a six year
period. The cumulative assessment for Project Two includes piling at various
locations across the south central North Sea that may occur over a longer period (as
shown for the Project Two cumulative assessment where the construction phase for
offshore wind farms extend for up to 16 years). This duration of effect may not have
an effect on the model outcome given the rapid return times, since there is likely a
trade-off between affecting a larger area for a shorter time or affecting smaller areas
over a longer duration.
5.7.209 The PCoD model was not run for a cumulative scenario, due to the complexities of
setting up model for other projects where data on piling times was not available. In
any case, it has been discussed with the SNCBs (JNCC and NE, pers. comm.) that
the cumulative PCoD model should be undertaken at a strategic level, so that a
consistent approach to parameterising the model can be developed across all wind
farm projects. The PCoD model will also be useful in understanding the potential
differences between worst case temporal and worst case spatial scenarios, in terms
of which is more likely (if at all) to lead to longer term effects on marine mammal
populations.
Conclusion
5.7.210 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the harbour porpoise populations of the European
sites included in this assessment as a result of Project Two in-combination with other
plans or projects (Tier 1).
5.7.211 There is therefore no indication of effects on the integrity of the following SACs/SCIs:


SBZ 1/ ZPS 1 SCI;



SBZ 2/ ZPS 2 SCI;

96

sdf


Noordzeekustzone SAC;



Noordzeekustzone II pSCI; and



Vlakte van de Raan SAC.

expected. Furthermore, full recovery to baseline levels is anticipated to take place in
the medium term (e.g., up to eleven years) and consequently, no significant long
term effects on harbour porpoise populations of the European sites considered in this
assessment are likely to occur.

Tier 2

Conclusion

5.7.212 The Tier 2 assessment considers Project Two cumulatively with all Tier 1 projects as
well as the Tier 2 project, East Anglia Three. The assessment presented in the East
Anglia Three Environmental Statement (Vattenfall, 2014), predicts possible
avoidance of harbour porpoise out to approximately 37 km and 70 km for full hammer
strike energy at 3,500 kJ. Based on the spatial worst case for two monopile
foundations to be installed concurrently using a 3,500 kJ hammer (maximum of 444
hours and 36 minutes of pile driving over two years), the total area within the possible
avoidance range is 13,469 km2 (using the footprint approach). Based on the temporal
worst case for jacket foundations to be installed using a single vessel and 2,000 kJ
hammer energy (maximum of 1,272 hours of pile driving over two years), the total
area within the possible avoidance range is 10,027 km2 (using the footprint
approach).

5.7.217 As discussed above, significant impacts associated with construction noise (piling)
are not anticipated to occur on the harbour porpoise populations of the European
sites included in this assessment as a result of Project Two in-combination with other
plans or projects (Tier 1 and Tier 2).
5.7.218 There is therefore no indication of effects on the integrity of the following SACs/SCIs:

5.7.213 The maximum construction phase for the Tier 1 and Tier 2 projects extends from
2013 to 2028 (i.e., a maximum cumulative construction duration of 16 years). For
these projects there is a period of five years (last quarter of 2017 to third quarter of
2022) where the construction phases for Tier 2 and Tier 1 projects directly overlap
with the construction phase of Project Two, meaning that the maximum number of
piling vessels would occur over this duration.
5.7.214 Tier 2 piling activities are considered to affect harbour porpoise directly with
behavioural effects of regional extent over the medium to long term, (up to 16 years,
2013 to 2028), leading to possible displacement and potential negative effects on
ecological processes such as breeding and feeding. Following cessation of piling
these effects are considered to be reversible.Assessment
5.7.215 Behavioural disturbance as a result of piling at East Anglia Three may lead to
possible avoidance of up to 2,869 harbour porpoise assuming, as stated in the
Environmental Statements that 75% of individuals within the possible avoidance
range actually demonstrate avoidance behaviour. If piling at East Anglia Three
coincided with piling at other Tier 1 projects then this would result in potential
behavioural disturbance of a significant proportion of the population. The numbers
estimated in the impact assessment reflect possible disturbance as a whole and do
not distinguish between different levels of disturbance. It is expected that at any one
time the percentage of the regional population disturbed is not additive across all
projects due to the phasing of piling activities. In addition, the coincidence of actual
piling at Tier 2 project is limited to a small proportion of the total construction period.
5.7.216 Taking the information provided above, significant disturbance to and changes in the
population and distribution of this species within European sites are not to be
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SBZ 1/ ZPS 1 SCI;



SBZ 2/ ZPS 2 SCI;



SBZ 3/ ZPS 3 SCI;



Vlakte van de Raan pSCI;



Borkum – Riffgrund SCI;



Doggerbank (German Dogger Bank) SCI;



Hamburgisches Wattenmeer SAC;



Helgoland mit Helgoländer Felssockel SAC;



Nationalpark Niedersächsisches Wattenmeer SCI;



NTP S-H Wattenmeer und angrenzende Küstengebiete SCI;



Östliche Deutsche Bucht SCI;



Sylter Außenriff SCI;



Steingrund SAC;



Unterelbe SCI;



Dråby Vig SAC



Gule Rev pSCI;



Sydlige Nordsø SAC;



Venø, Venø Sund SAC;



Vadehavet med Ribe Å, Tved Å og Varde Å vest for Varde SAC;



Anse de Vauville SCI;



Baie de canche et couloir des trois estuaires SCI;



Baie de Seine occidentale SCI;



Bancs des Flandres pSCI;
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Banc et rècifs de Surtainville SCI;



Östliche Deutsche Bucht SCI;



Estuaire de la Seine SCI;



Sylter Außenriff SCI;



Estuaires et Littoral Picards (baies de Somme et d’Authie) SAC;



Steingrund SAC;



Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, marais de
tardinghen et dunes de wissant SCI;



Dråby Vig SAC;



Gule Rev pSCI;



Rècifs et landes de la Hague SCI;



Venø, Venø Sund SAC;



Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de Saire SCI;



Sydlige Nordsø SAC;



Récifs Gris-Nez Blanc-Nez SCI;



Vadehavet med Ribe Å, Tved Å og Varde Å vest for Varde SAC;



Ridens et dunes hydrauliques du detroit du pas-de-calais pSCI;



Anse de Vauville SCI;



Doggersbank pSCI;



Baie de canche et couloir des trois estuaires SCI;



Klaverbank SCI;



Baie de Seine occidentale SCI;



Noordzeekustzone SAC;



Bancs des Flandres pSCI;



Noordzeekustzone II pSCI; and



Banc et rècifs de Surtainville SCI;



Vlakte van de Raan SAC.



Estuaire de la Seine SCI;



Estuaires et Littoral Picards (baies de Somme et d’Authie) SAC;



Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, marais de
tardinghen et dunes de wissant SCI;



Rècifs et landes de la Hague SCI;



Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de Saire SCI;



Récifs Gris-Nez Blanc-Nez SCI;



Ridens et dunes hydrauliques du detroit du pas-de-calais pSCI;



Doggersbank pSCI;



Klaverbank SCI;



Noordzeekustzone SAC;



Noordzeekustzone II pSCI; and



Vlakte van de Raan SAC.

Summary: Annex II Marine Mammals
5.7.219 The potential effects of underwater noise during construction associated with piling
activity on Annex II marine mammals of the European sites subject to this
assessment as a result of Project Two, either alone or in-combination with other
plans or projects are not considered significant. There is therefore no indication of
effects on the integrity of the following SACs/SCIs:


Humber Estuary SAC (and Ramsar);



Berwickshire and North Northumberland Coast SAC;



The Wash and North Norfolk Coast SAC;



SBZ 1/ ZPS 1 SCI;



SBZ 2/ ZPS 2 SCI;



SBZ 3/ ZPS 3 SCI;



Vlakte van de Raan pSCI;



Borkum – Riffgrund SCI;



Doggerbank (German Dogger Bank) SCI;



Hamburgisches Wattenmeer SAC;



Helgoland mit Helgoländer Felssockel SAC;



Nationalpark Niedersächsisches Wattenmeer SCI;



NTP S-H Wattenmeer und angrenzende Küstengebiete SCI;
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5.8
5.8.1

5.8.2

5.8.3

5.8.4

5.8.5

5.8.6

•

Offshore Bird Features: Assessment of Adverse Effect on Site
Integrity

5.8.7

An HRA screening report was submitted as part of the Phase 2 Consultation in June
2014. The screening report followed Natural England’s guidance note regarding
screening for SPA features in the non-breeding season (Natural England, 2013). This
approach defined Biologically Defined Minimum Population Scales (BDMPS) for each
species outside of the breeding season (SMart Wind, 2014).

Table 5.27

As described in Section 4 following Phase 2 Consultation, Natural England
recommended additional features from the Flamborough and Filey Coast pSPA to be
included in the HRA report.

Fulmar

As such the UK and transboundary European sites screened in for further
consideration are presented in Table 5.27. As identified during the screening
exercise, displacement and collision are the potential impacts requiring further
assessment in relation to Offshore Bird features.

Special Protection Area (SPA) qualifying features requiring further
assessment.

European site

Natural England also noted that their previous guidance on screening for SPA
features in the non-breeding season was outdated by a study MacArthur Green have
carried out on behalf of Natural England on biologically defined minimum population
scales (MacArthur Green, 2014).
Following recommendation from Natural England, an additional screening exercise
was carried out using the revised population scales (see Appendix I). Natural
England recommended that in order to determine the potential for LSE on SPA
features outside of the breeding season, the predicted effect should be compared
against a 1% increase in baseline mortality, noting that an increase greater than 1%
represents a potential for LSE.

Feature

Most recent
population estimate
(Pairs/Individuals)
(year) 4

Fulmar (assemblage
1,447 P
feature)

1,447 P (2008-2011)

Gannet

8,469 P

8,469 P (2008-2012)

10,570 P

10,570 P (2008-2011)

980 P

980P (2008-2011)

Guillemot

41,607 P

41,607 (2008-2011)

Kittiwake

44,520 P

44,520 (2008-2011)

Forth Islands SPA

Fulmar

798 P

569 P (2012)

Fowlsheugh SPA

Fulmar

1,170 P

119 P (2012)

Flamborough and Filey Razorbill
Coast pSPA
Puffin

For all species during all biological seasons, mortality estimates fell below the 1%
increase in baseline mortality, therefore indicating there is no potential for LSE
outside of the breeding season. However, for the features of the Flamborough and
Filey Coast pSPA an assessment during all biological seasons has been carried out
for completeness.

Cited SPA
population
(Pairs/Individuals)

Following the new guidance and in light of the additional screening exercise and
Natural England advice the following sites and features are considered in the HRA:




Flamborough and Filey Coast pSPA
•

Fulmar (assemblage feature)

•

Gannet

•

Kittiwake

•

Razorbill

•

Puffin; and

•

Guillemot

Forth Island SPA
•



Fulmar

4

Fowlsheugh SPA
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Technical Report Technical Annex 5.5.1, Appendix C to the Project Two Ornithology
ES chapter (Volume 2, Chapter 5: Ornithology).

Conservation Objectives
5.8.8

5.8.9

The AA of HRA determines whether a proposed project has implications for a
designated site’s conservation objectives. The sites included in Table 5.27 are, with
the exception of Flamborough and Filey Coast pSPA and the German site
Seevogelschutzgebiet Helgoland, all Scottish sites which have identical conservation
objectives:


To avoid deterioration of the habitats of the qualifying species or significant
disturbance to the qualifying species, thus ensuring that the integrity of the site
is maintained; and



To ensure for the qualifying species that the following are maintained in the long
term:

5.8.12

A series of monthly boat-based surveys of seabirds across Subzone 2 and the
Hornsea Zone commenced in March 2011 and were completed in February 2013,
encompassing two breeding, migratory and winter periods. As part of the Project One
surveys, an additional year of survey was completed across the Hornsea Zone
between March 2010 and February 2011.

5.8.13

JNCC was consulted in January 2010, on the proposed survey methodology for
ornithology surveys across the Hornsea Zone, including project specific surveys for
Project One and Project Two and wider characterisation surveys. This was formally
approved as part of the PINS planning process in the Project One Scoping Opinion
(IPC, 2010). The boat-based survey methodology was also formally approved
specifically for Project Two within the Scoping Opinion (The Planning Inspectorate,
2012).

•

Population of the species as a viable component of the site;

•

Distribution of the species within the site;

•

Distribution and extent of habitats supporting the species;

•

Structure, function and supporting processes of habitats supporting the
species; and

5.8.14

Full details of the surveys and the methodology for boat-based surveys are presented
in Annex 5.5.1: Ornithology Technical Report, Section 2.

•

No significant disturbance of the species.

5.8.15

In summary, the data were analysed to produce the following:

For Flamborough and Filey Coast pSPA conservation objectives are yet to be
formalised, however the following conservation objectives exist for the Flamborough
Head and Bempton Cliffs SPA:




5.8.10

Site-specific surveys

Avoid the deterioration of the habitats of the qualifying features, and the
significant disturbance of the qualifying features, ensuring the integrity of the site
is maintained and the site makes a full contribution to achieving the aims of the
Birds Directive.

Population estimates and densities for each species / group for every survey
month for Subzone 2 and 2 km buffer, Subzone 2 and 4 km buffer and the
Hornsea Zone (see Annex 5.5.1 for detailed methodology on how these
estimates were generated). Population estimates for other buffer extents were
calculated to inform specific impact assessments (e.g. displacement).



Seasonal distribution maps for common species / groups and total observation
maps for less common species / groups; produced in the Geographical
Information System (‘GIS’) package ESRI ArcGIS; and



Flight heights of birds recorded during the boat-based surveys for both Subzone
2 and the Hornsea Zone.

Subject to natural change, to maintain or restore:
•

The extent and distribution of the habitats of the qualifying features;

•

The structure and function of the habitats of the qualifying features;

•

The supporting processes on which the habitats of the qualifying features
rely;

•

The populations of the qualifying features;

•

The distribution of the qualifying features within the site.

For the German site, Seevogelschutzgebeit Helgoland, conservation objectives are
not available.

Sources of data and information
5.8.16

In addition to site-specific surveys, data and information to characterise the offshore
ornithological receptors relevant to Project Two were also collected through desktop
study.

5.8.17

The principal sources of information used in the desktop study include the following:


Baseline information
5.8.11



A summary of the current baseline for offshore ornithology relevant to Project Two is
given below. Further detailed information can be found in Project Two Ornithology
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Previous/existing extensive ornithological surveys and reviews (e.g., Carter et
al.,1993, Stone et al., 1995 and Wernham et al., 2002, Stienen et al., 2007 and
Balmer et al., 2013);
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Environmental Statements and monitoring reports from previous Round 1 and 2
offshore wind farm projects;



The JNCC Seabird Monitoring Programme (SMP) database 5; and



Large-scale aerial surveys of strategic inshore waters (DTI, 2006; BERR, 2007;
DECC, 2009).

Key seabird species in Project Two
5.8.18

5

Table 5.28 presents information for seabird species observed during boat-based
surveys which are qualifying features of those designated sites screened into the
assessment, and provides a summary of the temporal and spatial distribution of
survey observations for each of these species. A full description of all species
recorded during site-specific surveys and the distribution of species recorded during
boat-based surveys are provided in the Project Two Ornithology Technical Report
Technical Annex 5.5.1, Appendix C to the Project Two Ornithology ES chapter
(Volume 2, Chapter 5: Ornithology).

http://jncc.defra.gov.uk/smp/
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Table 5.28
Species

Status overview and Subzone 2 and Hornsea Survey Area distribution of UK Natura 2000 species.
Status Overview

Boat based survey distribution Subzone 2
Boat-based survey distribution Hornsea Zone
+4km buffer
 In Year 1 in the breeding season (May to August),

Fulmar

Gannet

Fulmar is not listed under Annex I of the EU Birds Directive
(2009/147/EEC) or Schedule 1 of the Wildlife and Countryside
Act. Fulmar is however currently amber-listed on the UK Birds of
Conservation Concern list (Eaton et al ., 2009).
Fulmar is currently listed as a qualifying interest species in the
breeding season for 17 SPAs on the UK east coast between.
These SPAs held 198,666 pairs at the time of designation
representing nearly 40% of the national population of fulmar.

Gannet is not listed under Annex I of the EU Birds Directive
(2009/147/EEC) or Schedule 1 of the Wildlife and Countryside
Act. Gannet is however currently amber-listed on the UK Birds of
Conservation Concern list (Eaton et al., 2009) due to at least
50% of the UK breeding population being found in ten or fewer
sites.
The UK breeding population of gannet is estimated at 220,000
breeding pairs (Musgrove et al ., 2013). The species is listed on
the UK BoCC Amber List (Eaton et al ., 2009).

 The peak population estimate recorded was

6,051 birds in May of Year 2.
 During the non-breeding season the peak

population of fulmar was 450 birds.

the peak population estimate of fulmar in the
Hornsea Zone occurred in May with an estimated
11,732 fulmars present in the Hornsea Zone. In
Year 2, the peak population estimate also
occurred in May with 25,357 fulmars estimated to
be present.
 A total of 1,045 fulmars were recorded in flight

during baseline surveys of Subzone 2 and no
birds were recorded flying above minimum rotor
height.

 Peak estimated gannet populations from boat-

based surveys within Subzone 2 and 4km
buffer were during the passage period (1,603
birds in October in Year 2),


During the breeding season, the gannet peak
population estimate was 652 birds in July of
Year 1.

 During the breeding season in Year 1 (April to

August), the peak estimate of gannet occurred in
August (2,998 birds). In the Year 2 breeding
season the peak estimate of gannet again
occurred in August (5,250 birds).
 A total of 1,268 gannets were recorded in flight on

Subzone 2 baseline surveys, with 11.17% (142
birds) flying above minimum rotor height
 Survey coverage was considered to be good in

Kittiwake (also known as black-legged kittiwake) is currently
amber-listed on the UK Birds of Conservation Concern list (Eaton
et al ., 2009).
Kittiwake

The southern North Sea holds around 5% of the biogeographic
population of kittiwake, with numbers in excess of 30,000
individuals being found here at some point during the year
(Stienen et al ., 2007).

 Peak estimated kittiwake populations from

boat-based surveys within Subzone 2 and 4
km buffer during the breeding period was
6,139 birds in July of Year 2,
 During passage periods the peak population

recorded was 5,925 birds in April of Year 2;

 A total of 3,626 kittiwakes were recorded in flight

Kittiwake is listed as a qualifying interest species in the breeding
season for 20 SPAs on the UK east coast

Razorbill

Razorbill is listed as a qualifying interest species in the breeding
season for 10 SPAs on the UK east coast (. These SPAs held
95,001 pairs at the time of designation. The closest SPA to

the breeding season (May to July) of both years
and March to April of Year 1. Within this period in
Year 1 population estimates of kittiwake were
above 10,000 birds in all months except May. In
the breeding season of Year 2 population
estimates were above 10,000 birds in all months
with population estimates of above 20,000 birds in
June and July.
during baseline surveys of Subzone 2, with 3.79%
of birds recorded flying above minimum rotor
height.

 Peak estimated numbers of razorbill occur

within the post-breeding period (July to
September) Subzone 2 and 4 km buffer with

102

 Survey coverage was considered to be good

between March and August of Year 1 and May to
August of Year 2. This time period covers one

sdf
Species

Status Overview

Boat based survey distribution Subzone 2
Boat-based survey distribution Hornsea Zone
+4km buffer

Subzone 2 is Flamborough and Filey Coast pSPA at which there
are 10,570 pairs. Subzone 2 is 99.7 km from the pSPA which is
outside of the 95 km maximum foraging range of razorbill
(Thaxter et al ., 2012).

peaks of 8,010 birds.
 Peak numbers are reduced in the breeding

The species is listed on the UK BoCC Amber List (Eaton et al .,
2009).

 During the non-breeding season peak

season, with 4,725 birds occurring in July of
Year 2,
numbers involved 1,730 birds in Year 1

month of the pre-breeding season (March), the
breeding season (April to June) and part of the
post-breeding season (August). In Year 1, over
20,000 razorbills were estimated to be present in
the Hornsea Zone in June, July and August. In
Year 2, a population estimate over 20,000
razorbills only occurred in August (44,810 birds).
 A total of 351 razorbills were recorded in flight

during baseline surveys of Subzone 2, with all
birds recorded flying below minimum rotor height.

Guillemot

Guillemot is one of the commonest seabird species in Britain,
breeding in large colonies on suitable coastal cliff habitat.
Seabird 2000 recorded 1,322,830 individuals at breeding
colonies in Britain (Mitchell et al ., 2004). The closest large
colonies to the Hornsea Zone are at the Farne Islands and
Bempton Cliffs (including Flamborough Head). Guillemots mostly
prey on small fish species such as lesser sandeels, sprat and
gadoid fish (Mitchell et al ., 2004).

 Peak estimates in the breeding season in the
 Peak estimated numbers of guillemot

occurred within the non-breeding period
(August to February) in Subzone 2 and 4 km
with peaks of 23,133 birds.
 Peak numbers are reduced in the breeding

season, with 12,256 birds occurring in April of
Year 2

Guillemot is currently amber-listed on the UK Birds of
Conservation Concern list (Eaton et al ., 2009).

Hornsea Zone occurred in July of Year 1 (98,316
guillemots) and July of Year 2 (84,937
guillemots). In the non-breeding season peak
population estimates of guillemot were
considerably higher with 155,392 guillemots
estimated in the Hornsea Zone in August of Year
1 and 173,412 guillemots in August of Year 2.
 A total of 351 razorbills were recorded in flight

during baseline surveys of Subzone 2, with all
birds recorded flying below minimum rotor height.
 Survey coverage was considered to be good

Puffin

Puffins are one of the most common seabird species in Britain,
breeding in coastal colonies. Seabird 2000 recorded 579,500
pairs at breeding colonies around Britain (Mitchell et al ., 2004).
Lesser sandeel is the commonest prey item for puffins, but they
also eat sprat, herring and a wide range of young gadoid fish
(Harris, 1984).
Puffin is currently amber-listed on the UK Birds of Conservation
Concern list (Eaton et al ., 2009).

 The peak estimated number of puffins

occurring in the breeding season within
Subzone 2 and 4 km buffer was 774 birds in
July of Year 2.
 A much higher peak of 4,442 birds was

recorded during the non-breeding season
(August of Year 1),

between March and August of Year 1 and March
and May to August of Year 2. In Year 1 this
covers the breeding season (March to July) and
part of the non-breeding season (March and
August) and most of the breeding season and
part of the post-breeding season in Year 2. In
both survey years over 1,000 birds were
estimated for each month with good survey
coverage (with the exception of June of Year 2)
with peak estimates occurring in August of both
years (22,150 and 16,607 puffins respectively.
 A total of 27 puffins were recorded in flight during

baseline surveys of Subzone 2, with all birds
recorded flying below minimum rotor height.
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5.8.19

Apportioning and seasonal BDMPS

5.8.26

The birds present within the project site may vary in their origin depending on the
biological season; the area over which these birds could originate from can be
defined as the Biologically Defined Minimum Population Scale (BDMPS). For
example, during the breeding season, birds are less likely to travel as far as they are
provisioning chicks and, as such, tend to travel within their ‘foraging range’.

The presence of wind turbines has the potential to directly disturb and displace birds
from within and around Project Two. This indirect habitat loss would reduce the area
available for feeding, loafing and moulting. Vessel activity and the lighting of wind
turbines and associated ancillary structures could also attract (or repel) certain
species of birds and affect migratory behaviour on a local scale.

5.8.27

Seabird species vary in their reactions to the presence of operational infrastructure
(e.g. wind turbines, substations and met mast) and to the maintenance activities that
are associated with it (particularly ship and helicopter traffic). Furness et al. (2013)
present a scoring system for such disturbance factors, which is used widely in
offshore wind farm EIAs. As offshore wind farms are a new feature in the marine
environment, there is limited evidence as to the disturbance and displacement effects
of the operational infrastructure.

5.8.28

Although concentrating on birds in flight, the study of the operational Egmond aan
Zee wind farm by Krijgsveld et al. (2011) represents one of the most in-depth studies
to date on determining the effect of the presence of operational turbines on birds.
Based on radar and panorama scans, macro-avoidance rates (i.e., birds avoiding the
wind farm as a whole) were assessed for the majority of species groups present, and
this behaviour is likely to be indicative of displacement risks. Gulls were the main
species present, and although in the cases of auks and divers too few observations
were available to obtain a reliable avoidance rate, from flight paths it was evident that
their avoidance behaviour was similar to that of gannets and scoters, rather than that
of gulls.

5.8.29

Construction period records from the Lincs offshore wind farm showed that at least
769 birds (198 observations) including large gulls, kittiwake and terns used turbine
bases and monopiles to rest on. On several occasions gulls were clearly associated
with the jack-up barge, the guard vessels and with the Resolution construction vessel
while piling was in progress (RPS, 2012). Similarly, Vanermen et al. (2013) in their
study of Belgian offshore wind farms, noted that initially, birds (mainly gulls) were
attracted to physical structures as roost locations and did not show any signs of
displacement. Construction disturbance to these species is therefore considered
likely to be minimal.

5.8.30

Based on evidence presented in literature, it was considered that there was no
potential for a LSE on species with low vulnerability to disturbance/ displacement
impacts or with a relatively low macro avoidance rate (skuas, gulls and terns).

5.8.31

An LSE due to barrier effects is not predicted for any of the six species screened into
the assessment. Barrier effects may arise in addition to displacement, however unlike
displacement (which is defined as the effect on birds that would have utilised
resources within the area that is occupied by the wind farm); barrier effects do not
suggest such links with resource inside the Project site. The effect refers to the
disruption of preferred flight lines, so that birds need to re-navigate to alternative
routes. Such re-navigation has the potential to lead to increased energetic costs and

5.8.20

Outside of the breeding season, migratory birds are more likely to be present on sites
within the North Sea, and as such this may introduce birds from a much wider area
and therefore range of populations. This has relevance to the overall apportioning of
impacts as it defines the relevant populations in the North Sea against which
assessment should be undertaken, both for individual projects (e.g. Hornsea Project
Two) and in-combination with other offshore wind farms.

5.8.21

The apportioning values used within this assessment have been calculated following
the methodology outlined by MacArthur Green 2014 and are similar to the approach
used by Forewind during the examination of the Dogger Bank Creyke Beck Offshore
Wind Farms, the apportioning methodologiesare detailed in Appendices B-F.

5.8.22

This methodology uses the information from newly derived BDMPS to look in more
detail at the appropriate definition of breeding seasons and BDMPS within these
seasons for the relevant species.
Potential impacts

5.8.23

5.8.24

5.8.25

The screening exercise identified that there was potential for LSEs on bird features in
relation to the following potential impacts:


Collision risk (gannet, kittiwake);



Displacement (fulmar, gannet, razorbill, guillemot and puffin).

Not all species' populations are likely to be affected to any significant extent by
additional mortality from collisions, either due to low numbers of flights recorded
within Subzone 2, or by behaviour that indicates that the species is not susceptible to
collisions, in particular their predominant flight height. Therefore, available baseline
data and information on species' ecology were used to determine where a potential
for LSE might result from collision risk modelling (see HRA screening report).
No Likely Significant Effect was predicted from collision impacts on fulmar guillemot,
razorbill and puffin. A total of 13 guillemot were recorded in flight during the baseline
surveys of Subzone 2 with all birds recorded flying below minimum rotor height. A
total of 5,928 razorbill were recorded in flight, with all but 5 of these recorded below
minimum rotor height (22.5 m). A total of 27 puffins were recorded in flight during
baseline surveys of Subzone 2, with all birds recorded flying below minimum rotor
height. Similarly for fulmar, 1045 were recorded in flight with no birds recorded flying
at collision risk height.
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could affect birds on annual migration or a species foraging excursions from breeding
colonies.

the wind farm area. These values were taken to calculate the overall flux of birds
through the wind farm for each month of survey. The flux values were then fed into
Stage 1 of Band (2012) to predict the number of birds that would be found within the
Project Two area in each month. In Stage 2 of the Band (2012) CRM, biometrics for
each species plus wind farm and turbine parameters (see Table 5.29) were used to
determine the probability that a bird flying through a turbine will collide with turbine
rotors. The maximum adverse scenario for collision risk (Table 5.7) comprises the
wind farm layout with the largest number of turbines (360), each with a 126 m rotor
diameter.

Collision risk
5.8.32

The screening assessment (Section 4) has identified two SPA qualifying features for
which there is potential for LSE as a result of collision risk during the operational
phase, kittiwake and gannet from the Flamborough and Filey Coast pSPA.

5.8.33

The collision risk modelling and impact assessment uses the 'worst-case' scenario,
whereupon the layout with the largest total rotor swept area and faster rotor speed is
considered to have the highest potential mortality rate and therefore impact
magnitude.

5.8.34

5.8.35

The maximum turbine size would be primarily driven by optimising the space between
turbines to gain maximum effect from the wind resource, although for the purposes of
implementation of the Band (2012) model, exact location of turbines within Subzone 2
is not a required input parameter, with a mean flux rate being obtained from data
across Subzone 2.

Collision risk modelling (CRM) input parameters for turbine dimensions
and determination of ‘worst-case’ layout.
Parameter

5 MW turbine

Number of turbines

360

Hub height

89.4 m

Rotor diameter

126.0 m

Tip height

152.4 m

Maximum chord

4.5 m

Maximum rotor spin speed

12.126 rpm

Blade pitch

10.0°

5.8.37

The Band (2012) CRM includes two models (the basic and extended) which both
incorporate two ‘Options’. The basic model carries out a process similar to that used
within previous versions of the Band CRM (Band, 2000, 2006 and 2011), assuming
equal collision risk probability across the rotor swept area. The extended model takes
into account flight height distribution and the differing levels of risk at different heights
of the rotor. The way in which these models and flight height data is used within the
four options available within Band (2012) is outlined below:


Option 1 – uses the basic model assuming a uniform distribution of flights
across the rotor swept area and the proportion of birds at collision height (PCH)
from site-specific data;



Option 2 – uses the basic model but deriving a PCH from generic flight height
information (e.g. Cook et al ., 2012);



Option 3 – uses the extended model with generic flight height information; and



Option 4 – uses the extended model with site-specific flight height information.

Table 5.29 shows the detailed turbine input parameters used specifically for Stage 1
and Stage 2 of the Band (2012) model.

Table 5.29

5.8.36

5.8.38

To quantify the collision risk posed to species, CRM has been conducted using one
of two variants of the Band (2012) CRM. Band (2012) uses information derived from
site-specific bird survey, bird behaviour, biological parameters (e.g. wing span) and
project specific turbine information to calculate monthly collision risk values. A
detailed methodology for CRM is presented in Technical Annex 5.5.1, Appendix C to
the Project Two Ornithology ES chapter (Volume 2, Chapter 5: Ornithology).

5.8.39

For the most numerous species recorded during boat-based surveys (in terms of
HRA, gannet and kittiwake), the amount of data was deemed sufficient to be able to
use Option 4 within the Band (2012) model which incorporates detailed site-specific
information on the altitudinal distribution of flying birds in relation to the encounter
rate and collision probability with rotors. The flight heights of birds were recorded in
five-metre categories during boat-based surveys. The extended model provides a
more mathematically sophisticated approach to collision risk calculating the risk of
collision at different heights of the rotor with lower encounter and collision
probabilities associated with the vertical extremities of the rotor. As such, Band
(2012) requires height distributions at a one-metre resolution, and therefore birds
recorded within each five metre height band during boat-based surveys were divided
evenly between each metre.

5.8.40

Option 1 of the Band (2012) CRM, which uses the basic model assuming an equal
probability of collision for all flights at rotor height, was also used and estimates
incorporating this Option are also presented. Collision risk estimates from Option 4
are used for assessment purposes with the extended model considered to provide a
more realistic assessment of collision risk.

Data obtained from boat-based surveys were used to estimate an overall
instantaneous ‘snapshot’ density of birds in flight, for each species of interest within
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Avoidance rates
5.8.41

As described above, it is likely that birds will take avoiding action when faced with a
wind turbine. Therefore in Stage 2 of the collision risk modelling, different rates of
avoidance are considered to account for this behavioural response. Avoidance rate is
the most sensitive parameter for calculating predicted mortality rates (Chamberlain et
al ., 2006) and has been stated as rendering many other parameters of the model to
relative insignificance.

5.8.42

In November 2014 Natural England in conjunction with JNCC, Scottish Natural
Heritage (SNH) and Countryside Council for Wales (CCW) issued a joint SNCB
response the avoidance rate paper commissioned by Marine Scotland The SNCB’s
have advised that with the basic Band model an avoidance rate of 98.9% should be
used for both kittiwake and gannet

5.8.43

It is recognised however, that there significant uncertainty regarding the general flight
behaviour of seabirds around offshore wind farms, and specifically their avoidance
rates of both wind farms as a whole, and individual turbines (e.g., Chamberlain et al.,
2006; Maclean et al., 2009; Cook et al., 2012). The reason for this gap in knowledge
is largely based on the difficulties and effort required to collect data, particularly in the
offshore environment which can be used to accurately estimate mortality rates,
collision chance, and associated avoidance behaviour. Detailed research undertaken
to support Hornsea Project One attempted to address some of this uncertainty (SMart
Wind & Forewind, 2013) including a review of available avoidance rate data for
seabirds from coastal, offshore and selected onshore wind farms. This review
reported similar findings to that presented in Cook et al. (2014), and it was found that:


Gulls – 40 measurements of micro-avoidance rates (including one measurement
of kittiwake) gave a minimum of 99.25%, maximum of 100%, median 100% and
mean 99.97%. So a minimum estimate of the appropriate avoidance rate for
gulls is 99.25%. It is also noted, however, that gulls show moderate macroavoidance at around 50%, if this were also included then the avoidance rate
increases to 99.625%.



Northern gannet (hereafter ‘gannet’) – post-construction monitoring data for
offshore wind farms indicate extremely high macro-avoidance – evidence that is
consistent with a precautionary avoidance rate of 99.8%. It is also noted that a
recent review for Marine Scotland (Whitfield & Urquhart 2013) advocates 99.8%.

5.8.44

It was concluded that for use in the ‘basic’ Band model that an avoidance rate of
99.5% is most appropriate. It was noted in Cook et al. (2012) that the avoidance rates
used with the ‘basic’ version of the Band (2012) model may not be appropriate for
use with the ‘Extended’ version of the mode and this was investigated and confirmed
in Cook et al. (2014). SMart Wind & Forewind (2013) also considered what
precautionary avoidance rates should be used in the Extended version of the model
and concludes on the basis of a comparison of the rates predicted by the Basic
version of the model and the directly observed levels of avoidance at coastal and
offshore wind farms that an avoidance rate of 98% is sufficiently precautionary.

5.8.45

The more recently pubmished Marine Scotland report on avoidance rates by Cook et
al. (2014) concurred with the findings of SMart Wind & Forewind (2013) in that a 98%
avoidance rate is suitably precautionary.. Cook et al, 2014 make no recommendation
regarding avoidance rates for use with the ‘Extended’ Band Model for both gannet
and kittiwake

5.8.46

For the Basic Band model, Cook at al. (2014) recommended an avoidance rate of
99.2% (± 0.2) for kittiwake, 98.9% (± 0.2) for gannet and 99.5% (± 0.2) for large gulls.

5.8.47

Following the publication of the Cook et al. (2014) paper, Natural England in
conjunction with JNCC, SNH and CCW issued a joint SNCB response to the
avoidance rate paper commissioned by Marine Scotland. The response, published in
November 2014, outlines the SNCB current position and recommendations with
regard to avoidance rates in the Basic and Extended model.

5.8.48

The SNCB’s have advised that, for the basic Band model an avoidance rate of 98.9%
should be used for kittiwake, a reduction from the recommendation published in Cook
et al., (2014) of 99.2%. This stance is stated as being due to a lack of species
specific data and the categorisation of kittiwake into the ‘small gull’ category by Cook
et al. (2014). Data for the small gull category pertains to common gull and blackheaded gull; the Applicant considers that it is most biologically appropriate category
for kittiwake (see also for example Coulson, 2011). An avoidance rate of 98.9% is
recommended by the SNCBs for gannet and 99.5% for large gull species (consistent
with Cook et al, 2014).

5.8.49

As such, the avoidance rates presented in this assessment follow that presented in
Cook et al. (2014). For kittiwake, the view of Natural England in relation to the use of
an avoidance rate of 98.9% in the Basic model is also presented alongside the
avoidance rate calculated by Cook et al. (2014).

5.8.50

Collisions for each species are assessed by determining the increase in additional
mortality over the baseline rate of a population, taken from the inverse of the annual
survival rates Robinson (2005) and Furness et al. (2013). These mortality rates are
compared against the most recent SPA populations. As advised by Natural England
(July 2014), a 1% change in baseline mortality provides a trigger for further analysis
of population level effects.
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5.8.51

5.8.52

Analysis for those qualifying features impacted by collision in the breeding season
follows the approach presented in Appendices B and C. For gannet this involves
attributing those birds impacted by collision to the breeding population at
Flamborough and Filey Coast pSPA as this is the only breeding colony from which
the mean-maximum foraging range of gannet interacts with Project Two.

5.8.53

For kittiwake, where the Project site lies beyond mean-maximum foraging range
(60km; Thaxter et al, 2012) but within the maximum foraging range (120 km; Thaxter
et al, 2012) , it is assumed that birds present within the Project site are likely to be
immature or non-breeding birds. However, some of these birds still may be
attributable to the Flamborough and Filey Coast pSPA. It has been assumed that
these birds are derived from North Sea colonies and are equally distributed
throughout the North Sea. In order to calculate the proportion of birds attributable to
the Flamborough and Filey Coast pSPA, the pSPA population (89,040 adults) is
divided by the total North Sea breeding population6 (460324 breeding adults) (see
Appendix C, Table 2). This indicates that 19.34% of birds present at Subzone 2 can
be attributed to the pSPA population (see Appendix C for full methodological
breakdown).

5.8.54

The assessment of collision effects on the population of a qualifying feature outside
of the breeding season involves an apportioning exercise in which impacts are
attributed to an SPA based on the size of the individual qualifying feature population.
The proportion of those birds lost that should be apportioned to each SPA is based
on the relative contribution of an individual SPA feature to the wider Biologically
Defined Minimum Population Scale (BDMPS). The BDMPS for each species is fully
defined in Appendices B-F. Further detail pertaining to the models and options within
Band (2012) is provided in the Project Two Ornithology ES chapter (Volume 2,
Chapter 5: Ornithology).

5.8.55

Displacement

Full details of monthly collision risk rates are presented in Annex 5.5.1: Ornithology
Technical Report, Appendix C. Annual collision mortality estimates are taken from
combined 2011 - 2013 estimates for each species.

Collision risk modelling has been carried out for other species recorded during sitespecific surveys of Project Two (e.g. gull species) however, the screening exercise
outlined in Section 4 found no connectivity between sites at which these species are
designated features and Project Two. An assessment of collision risk for these
species is provided in the Project Two Ornithology Draft ES chapter (Volume 2,
Chapter 5: Ornithology).

Overview
5.8.56

Displacement is considered to be a long term impact that persists throughout the
operational phase of a wind farm development; although there is evidence to suggest
that some seabirds may habituate to the presence of a wind farm (Lowther, 2000;
Petersen and Fox, 2007).

5.8.57

Displacement effectively leads to the exclusion of birds from the area in which a wind
farm is located. This may include areas that are important for foraging or moulting
behaviour, and can be regarded as analogous to habitat loss in its effect on birds. For
breeding birds loss of foraging area may result in population level effects caused by a
reduction in food supply, which in turn can lead to a reduction in productivity and
reduced individual survival. For overwintering birds the area lost may represent an
important foraging or moulting area. There is limited information relating to
displacement effects for many species. However, information that has been collected
as part of studies at existing wind farms indicates that birds will utilise habitat within a
wind farm (Lindeboom et al ., 2011; Krijgsveld et al ., 2011). Habituation to wind farm
sites even by highly sensitive species (scoters and divers) has also been observed
(Petersen and Fox, 2007). For some species, such as auks, results presented in the
literature are variable meaning drawing conclusions on the level of displacement a
species is sensitive to can be difficult.

5.8.58

The potential impact of displacement will vary depending on the season in which
impacts are likely to occur. During the breeding season there is a need for birds to
optimise their time spent away from the nest and energy expended during foraging.
This is termed central-place foraging with birds more restricted to foraging within a
limited distance from nesting sites. At this time birds not only need to obtain sufficient
food for themselves but also for dependent young. Consequently, breeding birds are
more likely to struggle to meet energy requirements and thus any displacement from
foraging areas is predicted to have a greater level of impact than in other life cycle
periods.

5.8.59

During the non-breeding period, seabirds are generally less constrained in terms of
the areas in which they can forage; they are free from providing food to dependent
young and are more capable of relocating to other areas. Therefore the effect of
displacement is likely to be lower with birds more likely to be able to find other
suitable foraging areas.

6

SPA and non-SPA populations. This is calculated by multiplying the total SPA population by
2.
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5.8.60

5.8.61

5.8.62
5.8.63

5.8.64

5.8.65

JNCC and Natural England (2012) indicate that for some species groups (including
auks), a distinct post-breeding period should be considered within displacement
analysis. In the post-breeding season seabirds leave breeding colonies and disperse.
Adult guillemot and razorbill leave colonies accompanied by juveniles meaning birds
are, to some extent, constrained due to young being flightless. This means that birds
may be unable to travel long distances in search of food. However, post-breeding
birds are able to forage across a wider area than during the breeding season
meaning displacement effects are potentially lower.
With regards to those species screened into this assessment, Krijgsveld et al . (2011)
identifies fulmar as a lower sensitivity species with a displacement rate of 28%, and
gannet and auks as higher sensitivity species with displacement rates of 64% and
68% respectively. For razorbill further information on displacement is presented in
Walls et al . (2013) which presents information from monitoring at Robin Rigg
Offshore Wind Farm. This suggests a displacement rate of 30% for auk species and
on a precautionary basis, incorporating the information from Krijgsveld et al . (2011)
and Walls et al . (2013), 40% is used for the assessment of displacement for razorbill
at Project Two (
Table 5.30). For fulmar and gannet, precautionary displacement rates of 30% and
70% are used, respectively (
Table 5.30). The recent publication of Cook et al. (2014) on behalf of Marine Scotland
provides additional evidence for gannet displacement rates stating a macroavoidance of 64%. Further information on the determination of displacement rates is
provided in the Project Two Ornithology ES chapter (Volume 2, Chapter 5:
Ornithology).
The spatial extent to which the effects of displacement are assessed for each species
follows the guidance presented in JNCC and Natural England (2012). The guidance
recommends that, for all but the most sensitive species for which a 4 km buffer
should be used (divers and seaducks), a 2 km buffer around the wind farm footprint
should be used. As such the mean-peak population estimate used to determine
displacement effects on those species screened into this assessment is derived from
Subzone 2 plus a 2 km buffer (
Table 5.30).

5.8.66

Analysis for those qualifying features impacted by displacement in the breeding
season follows the approach presented in AppendicesD-F..

5.8.67

The assessment of displacement effects on the population of a qualifying feature
outside of the breeding season involves an apportioning exercise in which impacts
are attributed to an SPA based on the size of the individual qualifying feature
population. The proportion of those birds lost that should be apportioned to each SPA
is based on the relative contribution of an individual SPA feature to the wider
BDMPS. The definition of BDMPS for each species is fully defined in Appendices BF.

5.8.68

A displacement matrix is presented for each season incorporating the percentage
increase in background mortality for an SPA breeding population at each
displacement and mortality rate.

5.8.69

There is little or no evidence as to the likely mortality rates for a population impacted
by displacement. For the purposes of this assessment, species-specific mortality
rates for displaced breeding birds are dependent on species behaviour.

5.8.70

In the non-breeding season it is assumed that one bird in every hundred may
experience sufficient stress to suffer mortality and as such a mortality rate of 1% is
used. For auk species in the post-breeding season a 2% mortality rate is applied,
reflecting the lower restrictions on birds during this period but also the slightly
increased potential for mortality due to the ongoing care of young and stress
experienced during the moult period. The mortality values used in the assessment
are considered suitably precautionary however, following guidance from JNCC and
Natural England (2012) a full range of mortality ranges are presented in all cases.

Table 5.30
Species

Assessment criteria for displacement effects.
Season
relevance

of

Months

Mortality
rate (%)

Apr- Aug

30

2

Post- breeding

Sep-Oct

1

Non-breeding

Nov

Subzone 2+ 2 30
km buffer
30

Pre-breeding

Dec-Mar

30

1

Breeding

Apr – Aug

70

2

Pre-breeding

Dec-Mar

Post-breeding

Sep-Nov

Breeding

Mar – Jul

Non-breeding

Subzone 2+ 2
70
km buffer
70

1

1
1
10

Aug-Feb

Subzone 2+ 2 30
km buffer
30

Breeding

Apr – Jul

40

10

Post-breeding

Aug – Oct

Non-breeding

Nov – Dec

Pre-breeding

Jan-Mar

Breeding

Apr-Jul

Non-breeding

Aug-Mar

Guillemot

Razorbill

Puffin
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Displacement
rate (%)

Breeding
Fulmar

Gannet

Assessment
area

1

Subzone 2+ 2 40
km buffer
40

2

40

2

Subzone 2+ 2 40
km buffer
40

1

10
1

sdf
5.8.71

Analysis for those qualifying features impacted by displacement in the breeding
season follows the approach presented within the Project Two Ornithology ES
chapter (Volume 2, Chapter 5: Ornithology). For gannet this involves attributing those
birds impacted by displacement to the breeding population at Flamborough and Filey
Coast pSPA as this is the only breeding colony from which the mean-maximum
foraging range of gannet interacts with Project Two (see Figure B-1 of Appendix B.

5.8.72

For fulmar the total mortality from displacement is compared to those SPAs for which
Project Two is within the mean-max foraging range of fulmar (Flamborough and Filey
Coast pSPA, Forth Islands SPA and Fowlsheugh SPA). Birds have been attributed to
the three colonies based on colony size and the contribution the colony makes to the
regional breeding population.

5.8.73

Following PINS guidance received in the Project Two Scoping Opinion, projects will,
however, not be considered within the in-combination assessment where its influence
on an ornithological receptor, which is also predicted to be significantly affected by
Project Two, is considered to be captured within the baseline (i.e., from data collected
during baseline surveys for Project Two), as this would lead to effective doublecounting of an impact. This takes into account any time-lag for effects to be displayed
at a population level (e.g., reductions in productivity, increased mortality), which is
particularly relevant for seabird species that breed only after a number of years, and
then often intermittently.

5.8.80

The screening report identified there would only be potential for in-combination
effects as a result of displacement and collision during the operational phase of
Project Two.

For guillemot the total mortality from displacement is compared to the Flamborough
and Filey Coast pSPA. Birds have been attributed to the pSPA in each biological
season based on the methodology outlined in Appendix D.

5.8.74

For razorbill the total mortality from displacement is compared to the Flamborough
and Filey Coast pSPA. Birds have been attributed to the pSPA in each biological
season based on the methodology outlined in Appendix E.

5.8.75

For puffin the total mortality from displacement is compared to the Flamborough and
Filey Coast pSPA. Birds have been attributed to the pSPA in each biological season
based on the methodology outlined in Appendix F.

5.8.76

The assessment of displacement effects on the population of a qualifying feature
outside of the breeding season involves an apportioning exercise in which impacts
are attributed to an SPA based on the size of the individual qualifying feature
population. The proportion of those birds lost that should be apportioned to each SPA
is based on the relative contribution of an individual SPA feature to the wider
BDMPS. The BDMPS for each species is fully defined in Appendices B-F.

5.8.77

5.8.79

Displacement for each species are assessed by determining the increase in
additional mortality over the baseline rate of a population, taken from the inverse of
the annual survival rates Robinson (2005) and Furness et al . (2013). These mortality
rates are compared against the most recent SPA populations. As advised by Natural
England (July 2014), a 1% change in baseline mortality provides a trigger for further
analysis of population level effects

Data confidence from other projects
5.8.81

The earliest collision risk assessments of offshore wind farms for Round 1 and 2
projects were generally undertaken by adapting the Band (2000) collision risk model
(updated in Band et al ., 2007), developed on behalf of Scottish Natural Heritage to
quantify mortality rates for birds at offshore wind farms. As flight data are collected in
a fundamentally different way in the onshore and offshore environments, the boat
survey data collected at these offshore sites required significant reinterpretation to
become compatible with the model. This is a potential source of variability in
interpretation and results between projects, particularly as a standard method of
interpretation was not available at that time.

5.8.82

For these projects’ models it was also assumed that for birds transiting through
turbines at risk height, collision risk was distributed evenly within the rotor swept area
(as per Option 1 or 2 of the Band model), which in the majority of cases
overestimates the risk for most species which predominantly fly at lower altitudes
(including some within the lower rotor swept area). As the probability of colliding with
a rotor blade is lower at these lower altitudes, using the mean value instead will
invariably overestimate risk, and therefore resultant mortality rates.

5.8.83

The most recent projects, including Project One, have run collision risk analyses
using the Band model, updated for the offshore environment (Band, 2012; sometimes
the draft version Band (2011)). The updated Band model differs from the original
developed for onshore wind farms (Band, 2000; Band et al ., 2007) in two key ways.
Firstly, bird numbers are inputted as densities rather than raw counts, better reflecting
the way in which data are collected in the offshore environment. Secondly, the
updated Band model is capable of incorporating four options for considering flight
heights:

In-combination assessment
5.8.78

The range of projects considered within the in-combination assessment is dependent
on the particular impact as well as each species’ population distribution and
behaviour (e.g., foraging range). In general the initial scope of projects has
considered all operational, in-construction or planned wind farms along the east coast
of Britain, as well as non-UK projects in the North Sea, within potential foraging
range.
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Option 1 - using the basic model (i.e., assuming that a uniform distribution of
flight heights between lowest and highest levels of the rotors; and using the
proportion of birds at risk height as derived from site survey);

sdf


Option 2 - again using the basic model, but using the proportion of birds at risk
height as derived from the generic flight height information Johnston et al .
(2014);



Option 3 - using the extended model, using the generic flight height information
to estimate collision risk (Johnston et al . 2014); and



Option 4 - using the extended model, but if site survey information is sufficient to
generate a flight height distribution, this should be used.

5.8.84

Therefore Options 1 and 2 reflect the choices available from using the Band (2000)
and Band et al . (2007) models. Options 3 and 4 which use modelled flight height
distributions allow comparison of the impact of varying the height of wind turbines,
and to account for the fact that collision risk is not distributed evenly within the rotor
swept area.

5.8.85

This means that projects that have used the Band (2012) or Band (2011) models are
likely to produce more realistic mortality rates than earlier projects that had to
interpret the onshore Band models. This is particularly the case for those that
undertook modelling using the extended Option 3 or 4 variants. For this assessment,
the data confidence for each project should be considered (See Appendices B-F).
The level of confidence is based on ratings as follows:

5.8.86

5.8.87



Low data confidence = no quantitative modelling has taken place for that
species, or results are known to be subject to refinement and review;



Medium data confidence = use of Band (2000) or Band et al . (2007) model
variant with site-specific data; and



High confidence = use of Band (2012) or Band (2011) model, particularly those
that have considered the extended Options 3 or 4.

In addition to the different models used to estimate collision mortality, different
avoidance rates have been selected for impact assessment in different projects. .
Some attempt has been made to convert mortality estimates from other projects to a
standard mortality rate in this assessment (e.g., 99% and 99.5% avoidance rate data
is presented for Option 1 and 2 outputs).
As previously stated, the recent publication of Cook et al. (2014) on behalf of Marine
Scotland provides further evidence regarding appropriate avoidance rates for both
the ‘Basic’ and ‘Extended’ Band models, however, avoidance rates for kittiwake and
gannet in the extended model are not recommended. In general, the outputs provide
broad support for the analysis and results presented in SMart Wind & Forewind,
2013, so where equivalent avoidance rates are not provided in the Cook et al. (2014)
report, recommended rates from the SMart Wind & Forewind, (2013) study have
been taken forward into the assessment. Figures have also been presented using the
“Basic” Band model and an avoidance rate of 99% for gannet and kittiwake in line
with Natural England’s interim position on the Cook et al. (2014).

5.8.88

Caution is applied however when altering outputs (by updating prescribed avoidance
rates) within projects considered within the CIA. This is particularly relevant for
projects that have been consented, where values have already been accepted by
decision-makers. In other cases it is not clear in the collision modelling process, using
different Band model versions, where precaution may have been built in. If this was at
an earlier stage, then a higher avoidance rate may be acceptable, and so results can
be converted to a “common currency” as advocated by Natural England and JNCC in
their Relevant Representation during the Hornsa Project One examination.

5.8.89

As well as different models being used for different projects, as some applications are
still within the planning process at the time of writing, then the figures provided have
not been finalised. The levels of mortality predicted are therefore subject to change,
and so the confidence level in their results is low. Therefore, whilst the modelling
approach applied may lead to an assumption of high confidence, in reality given that
the numbers used in this assessment are known to be subject to refinement (which
we understand in the majority of cases will lead to a reduction in predicted mortality
numbers) the confidence in these data is low. This issue is highlighted in the tiered
approach applied to this CIA.
Data presentation and interpretation of other project data for in-combination impacts

5.8.90

Owing to the evolution of the methods used to determine impacts of offshore wind
farm projects on birds in the UK over the last decade, there is considerable variation
in style and detail of presentation of results and subsequent assessment in other
project Environmental Statements and technical reports. In many cases, particularly
with the older, smaller Round 1 and 2 projects, no attempt has been made to
separate, for example, mortality due to collisions between seasons, or between SPA
and non-SPA birds. Instead total annual mortality (if this has been estimated) has
been assessed against an undetermined population as a ‘worst-case’ scenario, which
would likely overestimate actual impacts on, for example, individual SPA populations,
if it is assumed all mortality is to this population.

5.8.91

For some impacts, particularly disturbance-displacement related, often a qualitative
assessment was deemed sufficient, and there is no reference to displacement rates
and/or mortality rates particular to that project.

5.8.92

The projects that are included within the in-combination assessment, for each
species based on the availability of data, are presented in the individual impact
sections below. For collision impacts this includes all projects for which collision risk
modelling has been undertaken, with no attempts made to calculate potential collision
risk estimates for those projects for which quantitative data are unavailable. Projects
without appropriate data have been considered, where possible, qualitatively,
acknowledging that they may contribute to a cumulative impact. For displacement, an
analytical approach has been used which attempts to calculate displacement
mortality, comparable with those produced for Project Two. This approach follows
that used during the examination process for previous projects within the North Sea
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5.8.93

5.8.94

(e.g. Dogger Bank Creyke Beck). These approaches are discussed further within the
relevant sections for each impact.



Gannet (collision and displacement in the breeding, pre-breeding and postbreeding season);

East Anglia Three issued their Preliminary Environmental Information (PEI) report on
23rd May 2014, which included an ornithology assessment. East Anglia Offshore
Wind Limited (EAOWL) have highlighted the precautionary nature of the modelling
results and will be carrying out a revised assessment for their final application to be
submitted in Q4 2015. Due to the higher degree of uncertainty in relation to the
published collision risk impacts for East Anglia Three, this project has been screened
out of the Tier 2 in-combination assessment for offshore ornithological features.SMW
and Natural England position



Kittiwake (collision in the breeding, pre-breeding, post breeding and nonbreeding seasons)



Razorbill (displacement in the breeding, post-breeding and non-breeding
seasons);



Guillemot (displacement in the breeding, post-breeding and non-breeding
seasons; and



Puffin (displacement in the breeding, post-breeding and non-breeding seasons).

Throughout the assessment, SMart Wind’s position has been presented, alongside
SMart Wind’s understanding of the position advocated by Natural England. The
position presented for Natural England is based on information provided by Natural
England during Project Two pre-application consultation and during the Hornsea
Project One examination).
Assessment of Adverse Effects on Integrity

5.8.95

The screening assessment has identified three SPAs for which there is potential for
LSE (Table 5.27). The potential for LSE on these sites is considered further in this
section taking into account detailed analyses presented in the Project Two
Ornithology ES chapter (Volume 2, Chapter 5: Ornithology).
Assessment of potential effect on the integrity of Flamborough and Filey Coast
pSPA from the Project alone
Introduction and Site Description

5.8.96

The Flamborough and Filey Coast pSPA is a proposed extension to the existing
Flamborough Head and Bempton Cliffs SPA located on the central Yorkshire coast.
The existing SPA, which is 100 km from Project Two, consists of sea cliffs up to 135
m in height and cliff top grassland. The proposed extension will incorporate coastal
cliffs between Filey Brigg and Cunstone Nab and a 2 km marine extension around the
full extent of the existing SPA. The existing SPA is designated for kittiwake (83,370
pairs). The proposed SPA citation will incorporate a further three species, gannet
(8,469 pairs), guillemot (41,607 pairs) and razorbill (10,570 pairs), and a breeding
seabird assemblage of 215,750 individuals. As part of a breeding seabird
assemblage the pSPA also supports 1,447 pairs of fulmar and 490 pairs of puffin.
Features screened into the assessment

5.8.97

The screening assessment identified the potential for LSE on the following features of
this pSPA:


Fulmar (displacement in the breeding and non-breeding season);

Fulmar
Displacement
5.8.98

Displacement effects on fulmar are predicted during the operational phase of the
wind farm development.

5.8.99

Fulmar has undergone one of the most dramatic expansions in range and population
of any UK breeding seabird in recent years (Brown and Grice, 2005; Forrester et al .,
2007). Fulmars feed on a wide diversity of food including plactonic crustacean,
cephalopods and small fish (Cramp and Perrins, 1977).

5.8.100 Fulmar have an extensive foraging range with Project Two only representing 0.14%
of the available foraging area, as defined by the mean-maximum foraging range of
400 km from their breeding colonies (Thaxter et al ., 2012). They are a highly pelagic
seabirds and foraging trips can last up to 30 hours (Furness and Todd, 1984). Fulmar
is also considered to have a low vulnerability to displacement effects with a high
flexibility in habitat use (Furness et al ., 2013).
SMW position
5.8.101 The mean peak fulmar population estimate within Subzone 2 and 2 km buffer during
the main breeding season (April to August) was 3,037 birds. Based on a worst case
assumption of 100% of the birds originating from the Flamborough and Filey Coast
pSPA displacement analysis predicted a mortality of 8 fulmar during the breeding
season based on a displacement rate of 30% and mortality rate of 2% (Table 5.31).
This represents 0.003% of the pSPA assemblage feature.
5.8.102 Outside of the breeding season birds present within the Project Two site are from a
wider population of birds present in the North Sea. The proportion of birds likely to
originate from the Flamborough and Filey coast pSPA was calculated based on the
proportion the SPA population contributes to the BDMPS in the non-breeding season.
5.8.103 During the post-breeding season (September to October), displacement analysis
(Table 5.32) predicted 0 mortality based on a displacement rate of 30% and mortality
of 1%.
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5.8.104 During the non-breeding season (November) the mean peak population estimate
within Subzone 2 and 2 km buffer was 57 individual fulmar (Table 5.33).
Displacement analysis predicted a mortality of 0 fulmar during the non-breeding
season based on a displacement rate of 30% and mortality rate of 1%.
5.8.105

In the pre-breeding season (December to March) displacement analysis (Table 5.34)
predicted a mortality of 0 based on a displacement rate of 30% and mortality rate of
1%.
Natural England’s position

5.8.106 Natural England advocate the presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. If we were to apply the most precautionary
end of that scale of displacement and mortality rate of 70% and 10% respectively
during the breeding season, a mortality of 90 birds is predicted. This assumed that
100% of birds present within the site orginate from the Flamborough and Filey Coast
pSPA. This represents 0.04% of the pSPA assemblage feature.
5.8.107 During the post-breeding season using a more precautionary displacement rate of
70% and mortality rate of 10%, a mortality of 9 birds is predicted. In the non-breeding
season and pre-breeding a mortality of 2 and 4 birds is predicted respectively using a
precautionary displacement rate of 70% and mortality rate of 10%.
Concusion
5.8.108 Fulmar are long-lived seabirds, a fact highlighted in the extremely low background
mortality rate of this species (1.4 birds per 100 sourced from Furness and Wade,
2012). It is considered that the low level of mortality predicted is very likely to be an
over estimate of this gregarious behaviour including notable affinity to trawler vessels
(Fisher, 1952; Camphuysen and Garthe, 1997).
5.8.109 Given the small number of mortalities predicted as a result of displacement using
either SMW’s advocated displacement and mortality rates or the more precautionary
end of the scale advocate by Natural England, there is unlikely to be an adverse
effect on the integrity of the fulmar component of the Flamborough and Filey Coast
pSPA assemblage feature during the breeding and non-breeding seasons.
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Table 5.31

Displacement of Fulmar from the Flamborough and Filey Coast pSPA during the breeding season

Displacement level (%)

Fulmar
(Breeding)

Mortality (%)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

1

1

3

4

5

6

8

9

10

12

13

2

0

1

1

3

5

8

10

13

15

18

21

23

26

5

1

1

3

6

13

19

26

32

39

45

52

58

65

10

1

3

6

13

26

39

52

65

77

90

103

116

129

20

3

5

13

26

52

77

103

129

155

181

206

232

258

25

3

6

16

32

65

97

129

161

194

226

258

290

323

30

4

8

19

39

77

116

155

194

232

271

310

348

387

40

5

10

26

52

103

155

206

258

310

361

413

464

516

50

6

13

32

65

129

194

258

323

387

452

516

581

645

60

8

15

39

77

155

232

310

387

464

542

619

697

774

70

9

18

45

90

181

271

361

452

542

632

723

813

903

75

10

19

48

97

194

290

387

484

581

677

774

871

968

80

10

21

52

103

206

310

413

516

619

723

826

929

1032

90

12

23

58

116

232

348

464

581

697

813

929

1045

1161

100

13

26

65

129

258

387

516

645

774

903

1032

1161

1290
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Table 5.32

Displacement matrix for Fulmar from the Flamborough and Filey Coast pSPA during the post-breeding season

Displacement level (%)

Fulmar (Postbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

1

1

1

1

1

1

1

2

0

0

0

0

1

1

1

1

2

2

2

2

3

5

0

0

0

1

1

2

3

3

4

5

5

6

7

10

0

0

1

1

3

4

5

7

8

9

10

12

13

20

0

1

1

3

5

8

10

13

16

18

21

23

26

25

0

1

2

3

7

10

13

16

20

23

26

29

33

30

0

1

2

4

8

12

16

20

23

27

31

35

39

40

1

1

3

5

10

16

21

26

31

36

42

47

52

50

1

1

3

7

13

20

26

33

39

46

52

59

65

60

1

2

4

8

16

23

31

39

47

55

63

70

78

70

1

2

5

9

18

27

36

46

55

64

73

82

91

75

1

2

5

10

20

29

39

49

59

68

78

88

98

80

1

2

5

10

21

31

42

52

63

73

83

94

104

90

1

2

6

12

23

35

47

59

70

82

94

105

117

100

1

3

7

13

26

39

52

65

78

91

104

117

130

114
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Table 5.33

Displacement matrix for Fulmar from the Flamborough and Filey Coast pSPA during the non-breeding season

Displacement level (%)

Fulmar (Nonbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

1

1

1

1

1

1

10

0

0

0

0

0

1

1

1

1

2

2

2

2

20

0

0

0

0

1

1

2

2

3

3

4

4

5

25

0

0

0

1

1

2

2

3

4

4

5

5

6

30

0

0

0

1

1

2

3

4

4

5

6

7

7

40

0

0

0

1

2

3

4

5

6

7

8

9

10

50

0

0

1

1

2

4

5

6

7

8

10

11

12

60

0

0

1

1

3

4

6

7

9

10

12

13

15

70

0

0

1

2

3

5

7

8

10

12

14

15

17

75

0

0

1

2

4

5

7

9

11

13

15

16

18

80

0

0

1

2

4

6

8

10

12

14

15

17

19

90

0

0

1

2

4

7

9

11

13

15

17

20

22

100

0

0

1

2

5

7

10

12

15

17

19

22

24
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Table 5.34

Displacement matrix for Fulmar from the Flamborough and Filey Coast pSPA during the pre-breeding season

Displacement level (%)

Fulmar (Prebreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

1

1

2

0

0

0

0

0

0

0

1

1

1

1

1

1

5

0

0

0

0

1

1

1

1

2

2

2

3

3

10

0

0

0

1

1

2

2

3

3

4

5

5

6

20

0

0

1

1

2

3

5

6

7

8

9

10

11

25

0

0

1

1

3

4

6

7

9

10

11

13

14

30

0

0

1

2

3

5

7

9

10

12

14

15

17

40

0

0

1

2

5

7

9

11

14

16

18

20

23

50

0

1

1

3

6

9

11

14

17

20

23

26

28

60

0

1

2

3

7

10

14

17

20

24

27

31

34

70

0

1

2

4

8

12

16

20

24

28

32

36

40

75

0

1

2

4

9

13

17

21

26

30

34

38

43

80

0

1

2

5

9

14

18

23

27

32

36

41

45

90

1

1

3

5

10

15

20

26

31

36

41

46

51

100

1

1

3

6

11

17

23

28

34

40

45

51

57
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Assessment within HRA

Project included within
Project Two incombination assessment
(Yes/No)

Dudgeon

Qualitative

No – Minor impact

East Anglia One

Qualitative

No – Negligible impact

Galloper

Qualitative

No – Minor impact

Greater Gabbard

Qualitative

No – Minor impact

Gunfleet Sands I, II and III

Qualitative

No – Negligible impact

Quantitative

Yes

No assessment

No

Quantitative

Yes

No assessment

No

Kentish Flats Extension

Qualitative

No – Negligible impact

Lincs

Qualitative

No – Negligible impact

London Array Phase I

Qualitative

No – Minor impact

No assessment

No

Qualitative

No – Minor impact

Neart na Gaoithe

Qualitative

No – Impact not significant

Race Bank

Qualitative

No – Minor impact

Seagreen Alpha (Firth of Forth
Phase I)

No assessment

No

Seagreen Bravo (Firth of Forth
Phase I)

No assessment

No

Sheringham Shoal

No assessment

No

Thanet

Qualitative

No – No impact

Teesside

Qualitative

No – Negligible impact

Triton Knoll

Qualitative

No – Minor impact

No assessment

No

In-combination displacement assessment for Fulmar
5.8.110 During the breeding season a foraging range approach has been used to identify
those plans and projects that may have connectivity with the relevant designated
population during the breeding season.
5.8.111 Table 5.35 and Table 5.36 present those projects screened into the assessment
during the breeding season based on the foraging range and the type of assessment
conducted to assess a particular impact.
5.8.112 Only a limited number of projects have assessed the displacement of fulmar and as
such limited data is available for this species. A project is not included in the incombination assessment if no assessment was carried out or if a qualitative
assessment indicated a negligible or minor impact.
5.8.113 This approach differs from that used for the auk species where data has been
obtained from density data provided in the Natural England seabird Sensitivity
Mapping for English Territorial water (WWT and MacArthur Green, 2013). At the time
of submission, the data for fulmar had not been made available in time for use within
the assessment.
5.8.114 There a number of proposed projects in the planning system for which there is little to
no environmental information (East Anglia Four and Firth of Forth - Phase II and III)
or the information that is available is to be updated (East Anglai Three);Submission of
application documents is expected in Q4 2015 for East Anglia Three, Q4 2016 for
East Anglia Four, 2014 for Firth of Forth Phase II and 2016 for Firth of Forth Phase
III. These projects are screened out of the in-combination assessment as no
ornithological information is currently available.
Table 5.35

Projects/plans screened into the in-combination assessment for fulmar.

Offshore wind farm

Hornsea Project Two

Assessment within HRA

Project included within
Project Two incombination assessment
(Yes/No)

Quantitative

Yes

Aberdeen European Offshore
Wind Deployment Centre

Qualitative

No – Negligible impact

Beatrice

Qualitative

No – Minor impact

No assessment

No

Blyth Demonstration Site

Qualitative

No – Negligible impact

Dogger Creyke Beck A & B

Qualitative

No – Minor impact

Dogger Bank Teesside A and

Qualitative

No – Minor impact

Belwind Phase I and II

Offshore wind farm

B

Hornsea Project One
Humber Gateway
Inch Cape
Kentish Flats

Lynn and Inner Dowsing
Moray Firth
(MORL)

Project

Westermost Rough

One

5.8.115 For the in-combination displacement for fulmar three projects/plans are considered
quantitatively in-combination with Project Two, Hornsea Project One and Inch Cape.
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The remaining projects/plans presented in Table 5.35 qualitatively assessed
displacement effects upon fulmar with no impacts above minor significance.
5.8.116 Quantitative displacement analyses were undertaken for just three projects; Hornsea
Project One, Hornsea Project Two and Inch Cape. The total displacement mortality
associated with these three assessments during the breeding season, is shown in
Table 5.36.
Table 5.36

Fulmar in-combination mortality as a result of displacement for the
Flamborough and Filey Coast pSPA
Predicted total breeding
season mortalities

Predicted total nonbreeding season

Hornsea Project Two

8

0

Hornsea Project One

6

1

Inch Cape

1

1

Total

15

2

Wind farm project

SMart Wind position
5.8.117 Although Inch Cape is within mean maximum foraging range of the assemblage
feature of fulmar from Flamborough and Filey Coast pSPA, other fulmar breeding
features are closer to this Project (e.g. Firth of Forth Islands SPA, Fowlsheugh SPA
and other sites where Project Two is outside of mean maximum foraging range of,
such as East Caithness Cliffs SPA). Nevertheless, taking a precautionary approach
during the breeding season, predicted mortality of 15 birds and represents a small
proportion SPA population and only 0.007% of the assemblage feature of which
fulmar is a component, any increase in baseline mortality is likely to be sustainable.
5.8.118 Outside of the breeding season, a mortality of 2 birds represents less the 0.001% of
the assemblage feature of the pSPA and therefore no adverse effect is predicted.
Natural England position
5.8.119 For Inch Cape it has not been possible to derive mortality estimates using a higher
displacement and mortality rate as only the figures presented in Table 5.36are
available in the Project documents.
5.8.120 Using a displacement rate of 70% and mortality rate of 10%, an incombination
mortality of 18 birds is predicted for Hornsea Project Two and Hornsea Project One.
This is based on 100% birds present within the site originating from the Flamborough
and Filey Coast pSPA, which is likely to be a huge over estimate given the foraging
habitat available for this species.

5.8.121 Outside of the breeding season using a displacement rate of 70% and mortality rate
of 1% an incombination mortality of 2 birds is predicted for Hornsea Project One and
Hornsea Project Two.
Conclusion
5.8.122 Given the small number of mortalities predicted as a result of displacement using
either SMart Wind’s advocated displacement and mortality rates or the more
precautionary end of the scale advocate by Natural England there is no indication of
an adverse effect on integrity due to in-combination displacement mortality on fulmar
as a component of the assemblage feature of Flamborough and Filey Coast pSPA.
Gannet
Displacement
5.8.123 Displacement effects and collision risk are predicted for gannet during the operational
phase of wind farm development.
5.8.124 Despite the wide foraging range of the species, Krijgsveld et al . (2010; 2011) have
shown that gannets in flight strongly avoid wind farms, albeit relatively close to
turbines (within 500 m). As per JNCC and Natural England guidance, a range of
displacement values are presented for this species from 0 to 100%. For assessment
purposes, a displacement value of 70% from the Subzone 2 and 2 km buffer during
the breeding, post breeding,non-breeding season and pre-breeding season is
highlighted for focus in terms of the impact assessment for gannet. A lower
displacement rate (50%) was estimated from raw data for the first year of operation at
Robin Rigg Offshore Wind Farm (Walls et al ., 2013), although these results are
treated here as preliminary. Simple modelling found a decrease in numbers on the
sea (pre vs. post-construction) but not for birds in flight.
5.8.125 In each of the three years 2010-2012, adult gannets from Bempton Cliffs, a
component of the pSPA, were fitted with satellite tags by RSPB to investigate their
foraging ranges during chick-rearing and early post-breeding periods. This was
undertaken in order to establish whether there was overlap with any proposed Round
3 Zones (Langston, Teuten and Butler, 2013). The study had the following objectives:
to determine foraging ranges, flight directions, and foraging destinations of adult
gannets from the breeding colony at Bempton Cliffs; to determine whether adult
gannets from Bempton Cliffs forage within or pass through, on their way to foraging
locations, areas of the North Sea proposed for wind energy development, notably the
Round 3 zones of Dogger Bank, Hornsea and East Anglia; and to seek to obtain a
measure of relative importance of the sea areas used.
5.8.126 The three seasons of study, in 2010 (n=14 birds), 2011 (n=13) and 2012 (n=15),
showed tagged birds during the breeding season to coincide with the western half of
the Hornsea Zone in particular (with a lower density of tracks overlapping Subzone 2,
particularly in 2010 and 2011), with some birds recorded on Dogger Bank and a few
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records in the East Anglia Zone, and within the Greater Wash strategic area. Postbreeding locations overlapped with the Hornsea, Dogger Bank, and East Anglia
zones before dispersal out of the North Sea or cessation of recording. The tags
remained on the birds for between 6 to 132 days, which enabled tracking of the
longest functioning tag to north-west Africa during autumn 2012.
5.8.127 .The overall distribution of foraging locations during chick-rearing was broadly similar
in all three years, although at higher density further out to sea in 2012 (Figure 10)
(this is potentially in response to the poorer climatic conditions affecting prey during
the 2012 breeding season). Most locations were within 200 km of Bempton Cliffs,
with the highest density of locations mostly within 50-100 km. The mean foraging
range was less than 50 km (maximum foraging range was within approximately 300400 km), whilst the average foraging trip length was less than 150 km (maximum trip
length ranged from approximately 1,200 – 1,700 km). Foraging trip duration was
highly variable, on average lasting approximately eight hours.
5.8.128 It is evident from Figure 5.10 and the annual reports (Langston, Teuten and Butler,
2013) that the operational footprint of Subzone 2 will likely offer a degree of a
disturbance to foraging gannets from the Flamborough and Filey Coast pSPAThe
distance of Subzone 2 from the colony is, however, well above the mean foraging
range measured by Langston, Teuten and Butler (2013), and so it is unlikely that it
forms a notably important area for breeding gannet in comparison with waters closer
to the colony.

SMart Wind position
5.8.129 The mean peak gannet population estimate within Subzone 2 and 2 km buffer during
the main breeding season (Apr-Aug) was 336 birds. Displacement analysis for gannet
predicted a mortality of five gannet in the breeding season based on a displacement
rate of 70% and a mortality rate of 2% (as previously described, 2% mortality is
applied to gannets during the breeding season due to the large foraging range of the
species providing sufficient alternative foraging opportunities) (Table 5.43). As the
only breeding gannet colony within foraging range of Project Two, it is assumed that
all displacement effects associated with Project Two can be attributed to the breeding
population at Flamborough head and Filey Coast pSPA. As such, those birds lost to
the population as a result of displacement represent 0.03% of the pSPA breeding
population (8,469 pairs) and would result in a 0.36% increase in background mortality
(0.081, Robinson (2005).
5.8.130 During the post-breeding season (September to November the mean peak population
estimate within Subzone 2 and 2 km buffer was 773 individual gannet. During this
period 1.9% of birds are likely to originate from the Flamborough and Filey Coast
pSPA (see Appendix B). Based on a displacement rate of 70% and mortality rate of
1%, a mortality of 0 gannet is predicted in the post breeding season (Table 5.44)
5.8.131 In the pre-breeding period (December - March), the mean peak population estimate
within Subzone 2 and 2km buffer was 171 birds. During this period 6.7% of birds are
likely to originate from the Flamborough and Filey Coast pSPA based on the
information in Appendix B. Using a displacement rate of 70% and a mortality rate of
1% the predicted mortality of gannet in the pre-breeding season is 0 (Table 5.45).
Natural England position

Figure 5.10

Gannet foraging Kernel Density Estimation (kernel density tool, ArcGIS
Desktop 10) from satellite-tagged birds from Bempton Cliffs breeding
colony in 2010 (left), 2011 (middle) and 2012 (right) during the chickrearing period, showing the 50%, 75% and 95% density contours. From
Langston, Teuten and Butler (2013).

5.8.132 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. If we were to apply the most precautionary
end of that scale using a more precautionary mortality rate of 10% during the
breeding season with a displacement rate of 70%, a mortality of 23 gannets is
predicted. This represents a 1.7% increase in baseline mortality. As the predicted
mortality is greater than a 1% increase in baseline mortality, a Potential Biological
Removal (PBR) calculation was carried out to determine if this increase in baseline
mortality level is sustainable, see Appendix J. A recovery value (f) of 0.5 is
considered appropriate due to the long term increases in the population of gannet at
Flamborough and Filey Coast pSPA. This results in a PBR value of 452 and thus a
mortality of 23 birds is considered sustainable in the context of the gannet population
at the Flamborough and Filey Coast pSPA.
5.8.133 During the post-breeding season using a more precautionary mortality rate of 2% and
a displacement rate of 70% still leads to a 0 mortality prediction. In the pre-breeding
season using a mortality rate of 2% and displacement rate of 70% leads to a
mortality of 0 gannet.
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Conclusion

SMart Wind position

5.8.134 The low percentage of the pSPA population affected by displacement, the small
increase in background mortality and the extensive foraging range of gannet indicate
that displacement will not result in an adverse effect on the gannet breeding feature
at Flamborough and Filey Coast pSPA.
Collision risk
5.8.135 Table 5.37 shows collision risk modelling results for gannet at a range of avoidance
rates using Option 1 and Option 4 of the Band (2012) model, a full suite of collision
risk outputs using all Band model options can be found in Appendix C of Volume 5,
Chapter 5 of the ES; Ornithology Technical Report. Options 1 and 4 are presented as
they use site specific flight height data and are considered to better represent the
behaviour of birds present within the Project Two area. For the Option 1, outputs
results are presented using a range of avoidance rates of ± 0.02 as recommended by
the SNCBs in their advice note, following the publication of Cook et al 2014.
5.8.136 Collision risk estimates from Option 4 are used in the assessment under SMart
Wind’s position with a 98% avoidance rate, with the extended model considered to
provide a more realistic assessment of collision risk.
5.8.137 The basic Band model and a 98.9% avoidance rate has been used under Natural
England’s advocated position.

Table 5.37

Collision risk estimates for gannet attributed to the Flamborough and Filey
Coast pSPA using Option 1 and 4 of Band (2012) at a range of avoidance
rates (avoidance rates in bold are those used within the assessment)
Avoidance rate (%)

Band (2012) Model Option

Option 1

98.7

98.9

99.1

99.5

Breeding season

33

28

23

13

Post breeding

1

1

1

0

Pre-breeding

2

1

1

1

Annual

36

30

25

14

Band (2012) Model option

Option 4

Avoidance rate (%)
95

98

99

99.5

Breeding season

43

17

9

4

Post breeding

2

1

0

0

Pre-breeding

2

1

0

0

Annual

47

19

9

4

5.8.138 Collision risk modelling, using Option 4 of Band (2012), predicts a total collision risk
mortality of 63 gannet at Project Two across a full annual cycle (98% avoidance,). Of
these mortalities, 17 are predicted to occur in the breeding season. As the only
breeding gannet colony within foraging range of Project Two, it is assumed that all
breeding season collisions are attributed to the breeding population at Flamborough
and Filey Coast pSPA (Table 5.37).
5.8.139 Using Option 4 of the Band (2012) model and based on the apportioning
methodology outlined in Appendix B, 1 collision is predicted during the post breeding
season for the Flamborough and Filey Coast pSPA. In the pre-breeding season,
6.7% of birds are predicted to be from the Flamborough and Filey Coast pSPA with 1
collision apportioned to the SPA during this period (Table 5.37).
5.8.140 As such, the annual collision figure attributed to the pSPA is 19 birds. This represents
0.11% of the pSPA population and 1.38% increase in baseline mortality.
5.8.141 As the predicted mortality is greater than a 1% increase in baseline mortality a
Potential Biological Removal (PBR) calculation was carried out to determine if this
increase in baseline mortality level is sustainable, see Appendix J. A recovery value
(f) of 0.5 is considered appropriate due to the long term increases in the population of
gannet at Flamborough and Filey Coast pSPA. This results in a PBR value of 452
and thus a mortality of 19 birds is considered sustainable in the context of the gannet
population at the Flamborough and Filey Coast pSPA.
Natural England position
5.8.142 When considering the more precautionary Band model output using Option 1, an
annual collision mortality of 30 birds is predicted using a 98.9% avoidance rate
representing only 6.85% of the PBR value. This can be compared to a more
precautionary recovery value (f) of 0.4 as advocated by Natural England resulting in a
PBR value of 362 birds, equating to only 8.5% of the PBR value.
5.8.143 Population Viability Analysis (PVA) was completed for gannet during the Hornsea
Project One examination. The outputs produced for Project One are also applicable
to Project Two and have been included in Appendix G.
5.8.144 The models use a matrix formulation and simulate an annual post-breeding census
over a period of 25 annual time steps with one year age classes up to adults, which
are a multi-age class for all individuals this age and older. Both density independent
(DI) and density dependent (DD) versions of the model were developed. The density
independent version simulates the populations with no feedback between population
size and demographic rates. Population projections produced by such models will
either increase to infinity or decrease to extinction. The density dependent version
links the reproductive rate to the population size on the assumption that competition
for food among all age classes will reduce the overall production of young. This
corresponds with studies which indicate that foraging ranges are negatively related to
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food availability which in turn affects variations in reproductive success between
colonies. Further detail on the methodologies used can be found in Appendix H.
5.8.145 With the exception of gannet, closed populations were assumed. This was a
necessary simplification since rates of exchange between colonies are unknown.
While this is unrealistic, it was considered to be a pragmatic and conservative
approach. For gannets it was clear that the Flaborough and Fliey Coast colony has
grown at a rate higher than the model predicted. Simulations were conducted to
explore the potential role immigration has had in this growth (see Appendix G).
5.8.146 The relative change in growth rate between impacted and un-impacted simulations
from the more conservative density independent model indicates that a level of
additional annual mortality of 362 individuals (equivalent to PBR with f = 0.4) would
lead to a reduction in the median population growth rate of approximately 2.2%
(Appendix G Figure A1.10). The density dependent model predicts a reduction in the
growth rate of approximately 1.9% (Appendix G Figure A1.16). These levels of
reduced growth are quite similar, which provides confidence that the results are not
unduly sensitive to the presence or absence of density dependence. In conclusion,
there is no indication of an adverse effect arising from displacement or collision risk
associated with the operational wind farm on the integrity of gannet feature of the
Flamborough and Filey Coast pSPA.
In-combination displacement assessment
5.8.147 For gannet breeding features, a foraging range approach has been used to identify
those plans and projects that may have connectivity with the Flamborough and Filey
Coast pSPA population during the breeding season.
5.8.148 Table 5.38 presents those projects screened into the assessment for gannet during
the breeding season based on the foraging range. A project is not included in the incombination assessment if no assessment was carried out or if a qualitative
assessment indicated a negligible or minor impact.
5.8.149 This approach differs from that used for the auk species where data has been
obtained from density data provided in the Natural England seabird Sensitivity
Mapping for English Territorial water (WWT and MacArthur Green 2013). This
dataset has been compiled from the JNCC’s European Seabirds at Sea databased
from boat surveys, Wildfowl and Wetlands Trust (Consulting) Ltd’s aerial survey
database and several publically available boat based survey datasets from surveys
for offshore wind farms and comprises predicted densities at a resolution of 3km x
3km grid cells.
5.8.150 At the time of submission, the data for gannet had not been made available in time
for use within the assessment.
5.8.151 There a number of proposed projects in the planning system for which there is little to
no environmental information (East Anglia Four and Firth of Forth - Phase II and III)
or the information that is available is to be updated (East Anglai Three);Submission of

application documents is expected in Q4 2015 for East Anglia Three, Q4 2016 for
East Anglia Four, 2014 for Firth of Forth Phase II and 2016 for Firth of Forth Phase
III. These projects are screened out of the in-combination assessment as no
ornithological information is currently available.
Table 5.38

Projects/plans screened into the in-combination displacement assessment
for gannet.
Displacement
Assessment
within HRA

Project included within Project
Two in-combination
assessment (Yes/No)

Quantitative

Yes

Qualitative

No - Negligible impact

Dogger Bank Creyke Beck A & B

Quantitative

Yes

Dogger Bank Teesside A & B

Quantitative

Yes

Qualitative

No - Negligible impact

Quantitative

Yes

No assessment

No

Lincs

Qualitative

No - Negligible/Minor impact

Lynn and Inner Dowsing

Qualitative

No – Minor impact

Race Bank

Qualitative

No – Minor impact

Sheringham Shoal

Qualitative

No – Negligible impact

Teesside

Qualitative

No – Negligible impact

Triton Knoll

Qualitative

No – Negligible impact

Westermost Rough

Qualitative

No – Minor impact

Offshore wind farm

Hornsea Project Two
Blyth Demonstration Site

Dudgeon
Hornsea Project One
Humber Gateway

5.8.152 For the in-combination of displacement for gannet, four project/plans are considered
quantitatively in-combination with Project Two, Hornsea Project One, Dogger Bank
Creyke Beck A & B and Teesside A&B. The remaining projects/plans presented in
5.8.153 Table 5.38 qualitatively assessed displacement effects upon gannet with no impacts
above minor significance.
5.8.154 A different approach is applied outside of the breeding season; the suite of
plans/projects is potentially larger due to the extended distribution of birds during this
period. As such, the screening process during the outside of the breeding season
follows a species-specific exercise, informed by evidence from the literature to define
the BDMPS for each relevant species. The definition of BDMPS for each species in
each biological season is fully defined in Appendix B.
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SMart Wind position
5.8.155 Table 5.39 presents the outcomes of project-specific assessment where available. All
of the plans/projects included in the in-combination assessment of displacement for
gannet are defined as Tier 1 projects. Quantitative assessments are available for four
projects: Hornsea Project One, Hornsea Project Two, Dogger Bank Creyke Beck A &
B and Dogger Bank Teesside A&B ( (Table 5.39). The total displacement mortality
associated with these projects is 15 gannet based on variable displacement and
mortality rates. This represents 0.09% of the Flamborough and Filey Coast pSPA
population and results in an increase in background mortality of 1.%. When
compared to a PBR value of 452 birds (f = 0.5), a mortality of 15 birds is deemed
sustainable in the context of the SPA population.

Table 5.39

Gannet in-combination mortality as a result of displacement from the
Flamborough and Filey Coast pSPA

Offshore wind farm

Displacement
analysis

Predicted total
post breeding

Hornsea Project One

5

0

0

Hornsea Project Two

5

0

0

Dogger Bank Creyke Beck A &B 3

0

0

Dogger Bank Teesside A & B

2

0

0

Total

15

0

0

5.8.160 The peak population estimate of gannet at many projects within foraging range of the
Flamborough and Filey Coast pSPA breeding colony was low (e.g. 148 at Race
Bank, 95 at Dudgeon, 137 at Sheringham Shoal and 57 at Lincs). This indicates that
potential displacement mortality from these projects in the breeding season,
regardless of whether these peaks are from the breeding season, is likely to be low,
as concluded in qualitative assessments for these projects.
Conclusion
5.8.161 Therefore there is no indication of an adverse effect arising from in-combination
displacement associated with the operational phase of wind farm development on the
integrity of the breeding gannet feature of the Flamborough and Filey Coast pSPA.

Predicted total
pre-breeding

Natural England position
5.8.156

5.8.159 For many projects which would otherwise be considered in-combination with Project
Two, a quantitative assessment for the displacement effects on gannet was not
carried out. However, qualitative assessments for some of these projects indicate a
negligible or minor impact.

As stated above for the in-combination displacement assessment on gannet from
the Flamborough and Filey Coast pSPA, SMart Wind have used quantitative data
where available. Data from the Natural England seabird Sensitivity Mapping for
English Territorial water (WWT and MacArthur Green, 2013) had not been made
available in time for use within the assessment.

5.8.157 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. If we were to apply the most precautionary
end of that scale using a displacement rate of 70% and mortality rate of 10%, an
incombination mortality of 22 birds is predicted for Hornsea Project One and Hornsea
Project Two. A mortality of 22 results in an increase in background mortality of 1.6%,
when compared to a PBR value of 362 birds (f = 0.4 as advocated by Natural
England this is deemed sustainable in the context of the SPA population.

In-combination collision assessment
5.8.162 During the breeding season, a foraging range approach has been used to identify
those plans and projects that may have connectivity with the Flamborough and Filey
Coast pSPA population during the breeding season. These are identified in Table 3
of Appendix B.
5.8.163 Outside of the breeding season, the suite of plans and projects included within the
assessment is much larger as result of the extended distribution of birds during this
period. The population scales in the post-breeding and pre-breeding season for
gannet has been defined in Appendix B.
5.8.164 The plans and projects considered in the post-breeding and pre-breeding periods for
gannet are detailed in Table 3 of Appendix B. The method used to apportion Project’s
collisions to the Flamborough and Filey Coast pSPA is also detailed in Appendix B.
5.8.165 Table 5.40 and Table 5.41 present in-combination collision totals using the extended
model where available (98% avoidance rate) and the basic Band model using a
98.9% avoidance rate as advocated by Natural England.
5.8.166 Table 5.42 summarises the in-combination collision totals for each biological season
for the Flamborough and Filey Coast pSPA under each of these scenarios.

5.8.158 During the post- breeding season and pre-breeding season using a displacement rate
of 70% and mortality rate of 1% an in-combination mortality of 1 birds is predicted for
Hornsea Project One and Hornsea Project Two.
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Table 5.40

In-combination collision mortality for gannet using the extended Band model where available (SMW position)

7

Seasonal collision breakdown
Offshore wind farm

Model

Option

Avoidance
Annual
Confidence
rate
collisions
Breeding

Aberdeen European Offshore Wind Deployment
Centre
Beatrice Demonstration Project
Blyth Demonstration Project
Dogger Bank Creyke Beck Projects A and B
Dogger Bank Teesside Projects A and B
Dudgeon
East Anglia One
Galloper
Greater Gabbard
Hornsea Project One
Hornsea Project Two
Humber Gateway
Inch Cape
Kentish Flats Extension
Lincs
London Array
Moray Firth Project One (MORL)
Neart na Gaoithe
Race Bank
Seagreen Alpha
Seagreen Bravo
Sheringham Shoal
Teesside
Thanet
Triton Knoll
Westermost Rough
Total

7

Band (2012)
Band (2012)
Band et al. (2007)
Band (2012)
Band (2012)
Band (2000)
Band (2012)
Band et al. (2007)
Band (2000)
Band (2012)
Band (2012)
Not available
Band (2012)
Band (2012)
Band (2000)
Band (2000)
Band (2012)
Band (2012)
Band (2000)
Band (2012)
Band (2012)
Band (2000)
Band (2000)
Band (2000)
Band (2000)
Band et al. (2007)

2
3
1
3
3
1
3
1
1
4
4
1
1
1
1
1
3
1
1
3
3
1
1
1
1
1

Collisions apportioned to the
FFC pSPA

98.9
98
98.9
98
98
98.9
98
98.9
98.9
98
98
98.9
98.9
98.9
98.9
98.9
98
98.9
98.9
98
98
98.9
98.9
98.9
98.9
98.9

HIGH
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
HIGH
MEDIUM
MEDIUM
HIGH
HIGH
LOW
HIGH
HIGH
MEDIUM
MEDIUM
HIGH
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM

9
32
8
122
136
37
68
43
28
38
63
4
371
0
5
6
41
570
50
494
332
17
7
1
91
1
2573

N/A indicates projects that fall outside of foraging range and are therefore not considered during the breeding season
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N/A
N/A
4
41
68
10
N/A
N/A
N/A
7
17
2
N/A
0
2
N/A
N/A
N/A
34
N/A
N/A
14
5
N/A
20
0
225

Postbreeding

Prebreeding

Breeding

5
16
2
49
34
18
64
22
9
18
32
1
29
0
1
1
11
30
12
21
23
3
2
0
48
0
452

0
3
3
32
34
9
2
9
5
13
13
1
5
0
2
2
3
30
4
28
31
0
0
0
23
0
251

0
0
2
21
34
10
0
0
0
7
17
2
0
0
0
0
0
0
34
0
0
14
3
0
20
0
163

PostPrebreeding breeding
0
0
0
1
1
0
1
0
0
0
1
0
1
0
0
0
0
1
0
0
0
0
0
0
1
0
8

0
0
0
2
2
1
0
1
0
1
1
0
0
0
0
0
0
2
0
2
2
0
0
0
2
0
17

sdf
Table 5.41

In-combination collision mortality for gannet using the basic Band model (Natural England position) 8
Collisions apportioned to the
FFC pSPA
Avoidance
Annual
Option
Confidence
rate
collisions
PostPrePostPreBreeding
Breeding
breeding breeding
breeding breeding
Seasonal collision breakdown

Offshore wind farm
Aberdeen European Offshore Wind
Deployment Centre
Beatrice Demonstration Project
Blyth Demonstration Project
Dogger Bank Creyke Beck Projects A and B
Dogger Bank Teesside Projects A and B
Dudgeon
East Anglia One
Galloper
Greater Gabbard
Hornsea Project One
Hornsea Project Two
Humber Gateway
Inch Cape
Kentish Flats Extension
Lincs
London Array
Moray Firth Project One (MORL)
Neart na Gaoithe
Race Bank
Seagreen Alpha
Seagreen Bravo
Sheringham Shoal
Teesside
Thanet
Triton Knoll
Westermost Rough
Total

8

Model

Band (2012)
Band (2012)
Band et al.(2007)
Band (2012)
Band (2012)
Band (2000)
Band (2012)
Band et al. (2007)
Band (2000)
Band (2012)
Band (2012)
Not available
Band (2012)
Band (2012)
Band (2000)
Band (2000)
Band (2012)
Band (2012)
Band (2000)
Band (2012)
Band (2012)
Band (2000)
Band (2000)
Band (2000)
Band (2000)
Band et al. (2007)

2
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9
98.9

HIGH
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
HIGH
MEDIUM
MEDIUM
HIGH
HIGH
LOW
HIGH
HIGH
MEDIUM
MEDIUM
HIGH
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM

9
72
8
17
35
37
345
43
28
66
102
4
371
0
5
6
94
570
50
552
364
17
7
1
91
1
2895

N/A indicates projects that fall outside of foraging range and are therefore not considered during the breeding season
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N/A
N/A
4
6
18
10
N/A
N/A
N/A
12
28
2
N/A
0
2
N/A
N/A
N/A
34
N/A
N/A
14
5
N/A
20
0
156

5
37
2
7
9
18
326
22
9
31
53
1
29
0
1
1
27
30
12
24
26
3
2
0
48
0
723

0
7
3
4
9
9
12
9
5
23
21
1
5
0
2
2
7
30
4
31
34
0
0
0
23
0
241

0
0
2
3
9
10
0
0
0
12
28
2
0
0
0
0
0
0
34
0
0
14
3
0
20
0
137

0
1
0
0
0
0
6
0
0
1
1
0
1
0
0
0
1
1
0
0
0
0
0
0
1
0
13

0
0
0
0
1
1
1
1
0
2
1
0
0
0
0
0
0
2
0
2
2
0
0
0
2
0
16

sdf
Table 5.42

In-combination collision totals for the gannet feature of the Flamborough
and Filey Coast pSPA(see Appendix B for a full breakdown of figures).

Biological Season

In-combination collision
total (Extended model at
98% where available)

In-combination
collision total (Basic
Band model at 98.9%)

Breeding

163

137

Post-breeding

8

13

Pre-breeding

17

16

Total

188

166

SMart Wind position
5.8.167 The predicted total annual number of gannet collisions apportioned to the
Flamborough and Filey Coast pSPA is 188. This represents a 11.7% increase in
background mortality. However, it represents only 41.5% of the calculated PBR value
of 452 birds (f = 0.5) and is therefore considered sustainable in the context of the
pSPA population.
Natural England position
5.8.168 The predicted annual number of gannet collisions apportioned to the Flamborough
and Filey Coast pSPA using the basic Band (2012) model at a 98.9% avoidance as
advocated by Natural England is 166. This represents a 10.3% increase in
background mortality. During the examination of Hornsea Project One Natural
England advocated a recovery value of 0.4 resulting in a PBR value of 362 birds. An
in-combination collision total of 166 birds represents 45.6% of Natural England’s
advocated PBR value. This is therefore considered sustainable in the context of the
pSPA population.
Conclusion
5.8.169 A mortality of 188 birds is equivalent to a recovery value of 0.2 and is therefore
considered highly precautionary given the increase in the gannet population at the
pSPA. A mortality of 166 is equivalent to a recovery value of 0.18 and again is
considered highly precautionary given the increase in the gannet population at the
Flamborough and Filey Coast pSPA.
5.8.170 As stated in paragraph 5.8.128, PVA modelling was completed for gannet and is
presented in Appendix G of this report. Both density independent (DI) and density
dependent (DD) versions of the model were developed. For gannet the model was
run assuming a closed population as well as simulations exploring the potential role
immigration has had on the growth of the population at the Flamborough and Filey
Coast pSPA.

5.8.171 The baseline population growth rate predicted by the models was between 1.3%
(density independent, Figure A1.11, Table A3.13) and 1.5% (density dependent
Figure A1.17, Table A3.19). This compares with an observed rate of increase in the
Adults on Nest (AON) at Bempton Cliffs which has averaged 10% between 1985 and
2008 and 13% between 2000 and 2008. The maximum predicted growth rate for this
species is 9.9%, calculated using the method proposed by Niel & Lebreton (2005).
Therefore, the population appears to have grown at a rate similar to the predicted
maximum. One explanation for this is that the demographic rates used in the model
are unsuitable for this population (i.e. too low). However, the survival rates are among
the best estimated for any British seabird (albeit with an emphasis on the Bass Rock
population), and the reproductive rate used in the model was derived from
observations made at the Bempton colony. Therefore, this explanation is not well
supported by the evidence. An alternative explanation is that the population has
undergone considerable net immigration which has permitted the observed rate of
growth. Simulations suggested that multiplying the number of sub-adults by 3.5
produced a median prediction which matched the number of AON since 2000 (i.e.
immigration into this age class of 250%, which equates to a rate of 15% when
considered across all age classes; (Appendix G Figures A1.13 and A1.19, Appendix
5). Consequently the baseline absolute growth rate predictions (1.3 - 1.5%) can be
seen to be too low to be used as a reliable guide on potential impacts. The
appropriate metric for assessing effects of additional mortality is therefore the change
in growth rate relative to the baseline and not the absolute predicted rate itself. Given
the ongoing increase in this population, it is difficult to state whether the density
independent or density dependent model provides more reliable predictions over the
25 year projection period.
5.8.172 The relative change in growth rate between impacted and un-impacted simulations
from the more conservative density independent model indicates that a level of
additional annual mortality of 362 individuals (equivalent to PBR with f = 0.4) would
lead to a reduction in the median population growth rate of approximately 2.2% (
Appendix G Figure A1.10). The density dependent model predicts a reduction in the
growth rate of approximately 1.9% (Appendix G Figure A1.16). These levels of
reduced growth are quite similar, which provides confidence that the results are not
unduly sensitive to the presence or absence of density dependence. Furthermore, the
predicted reductions are much lower than either the observed rate of expansion in the
population (up to 13%) or the estimated potential maximum rate, and therefore the
impact of additional mortality is expected to be very small.
5.8.173 There is no indication of an adverse effect arising from in-combination collision
impacts development on the integrity of the breeding gannet feature of the
Flamborough and Filey Coast pSPA.
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Table 5.43

Displacement matrix for gannet from the Flamborough and Filey Coast pSPA during breeding season

Displacement level (%)

Gannet
(Breeding)

Mortality (%)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

1

1

1

2

2

2

3

3

3

2

0

0

0

1

1

2

3

3

4

5

5

6

7

5

0

0

1

2

3

5

7

8

10

12

13

15

17

10

0

1

2

3

7

10

13

17

20

23

27

30

34

20

1

1

3

7

13

20

27

34

40

47

54

60

67

25

1

2

4

8

17

25

34

42

50

59

67

75

84

30

1

2

5

10

20

30

40

50

60

70

81

91

101

40

1

3

7

13

27

40

54

67

81

94

107

121

134

50

2

3

8

17

34

50

67

84

101

117

134

151

168

60

2

4

10

20

40

60

81

101

121

141

161

181

201

70

2

5

12

23

47

70

94

117

141

164

188

211

235

75

3

5

13

25

50

75

101

126

151

176

201

226

252

80

3

5

13

27

54

81

107

134

161

188

215

242

268

90

3

6

15

30

60

91

121

151

181

211

242

272

302

100

3

7

17

34

67

101

134

168

201

235

268

302

336

126

sdf
Table 5.44

Displacement matrix for gannet from the Flamborough and Filey Coast pSPA during the post-breeding season

Displacement level (%)

Gannet (Postbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

0

0

1

1

1

1

10

0

0

0

0

0

0

1

1

1

1

1

1

1

20

0

0

0

0

1

1

1

1

2

2

2

3

3

25

0

0

0

0

1

1

1

2

2

3

3

3

4

30

0

0

0

0

1

1

2

2

3

3

3

4

4

40

0

0

0

1

1

2

2

3

3

4

5

5

6

50

0

0

0

1

1

2

3

4

4

5

6

6

7

60

0

0

0

1

2

3

3

4

5

6

7

8

9

70

0

0

1

1

2

3

4

5

6

7

8

9

10

75

0

0

1

1

2

3

4

5

6

8

9

10

11

80

0

0

1

1

2

3

5

6

7

8

9

10

12

90

0

0

1

1

3

4

5

6

8

9

10

12

13

100

0

0

1

1

3

4

6

7

9

10

12

13

14

127
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Table 5.45

Displacement matrix for gannet from the Flamborough and Filey Coast pSPA during the pre-breeding season

Displacement level (%)

Gannet (Prebreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

0

0

0

0

1

1

10

0

0

0

0

0

0

0

1

1

1

1

1

1

20

0

0

0

0

0

1

1

1

1

2

2

2

2

25

0

0

0

0

1

1

1

1

2

2

2

3

3

30

0

0

0

0

1

1

1

2

2

2

3

3

3

40

0

0

0

0

1

1

2

2

3

3

4

4

5

50

0

0

0

1

1

2

2

3

3

4

5

5

6

60

0

0

0

1

1

2

3

3

4

5

5

6

7

70

0

0

0

1

2

2

3

4

5

6

6

7

8

75

0

0

0

1

2

3

3

4

5

6

7

8

9

80

0

0

0

1

2

3

4

5

5

6

7

8

9

90

0

0

1

1

2

3

4

5

6

7

8

9

10

100

0

0

1

1

2

3

5

6

7

8

9

10

11

128
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Table 5.46
Kittiwake

Collision risk estimates for kittiwake using Option 1 and 4 of Band (2012)
at a range of avoidance rates apportioned to the Flamborough and Filey
Coast pSPA (avoidance rate in bold has been used within the assessment)

Collision risk
5.8.174 Kittiwake was rated as being relatively high vulnerability to collision impacts by
Furness et al . (2013), due to the proportion of flights likely to occur at potential risk
height and percentage of time in flight, including at night. From previous studies in
Flanders that have recorded mortality rates and collision rates, estimated microavoidance rates were, however, high for smaller gulls (Everaert, 2006; 2008; 2011;
Everaert et al ., 2002; Everaert and Kuijken, 2007). Studies have also shown that
rates are consistently above 98% for flights at rotor height (GWFL, 2011).
5.8.175 No reports have yet been published for GPS-tagged birds connected with the
Bempton Cliffs (within Flamborough and Filey Coast pSPA) colony, which have been
studied in recent years by RSPB as part of the FAME project. Some preliminary
maps of tracks from three kittiwakes showing their feeding routines over three days
were, however, made available by RSPB to East Yorkshire Ringing Group
(http://blog.eyrg.co.uk) in July 2012. The birds were consistent in their feeding
locations, heading out to areas within and near the Hornsea Zone and Subzone 2 on
each day. However, as no data has been made available on the context of the GPS
tracks no firm conclusions can be drawn on likely rates of interaction between
breeding kittiwake from the pSPA and Subzone 2.
5.8.176 However, as Subzone 2 lies within maximum (although outside of mean maximum)
foraging range of the pSPA where this species is a qualifying feature, and initial
FAME data shows some likely interaction of pSPA individuals with Subzone 2, it has
been assumed there is some connectivity with the pSPA during the breeding season
(see Appendix C).
5.8.177 Table 5.46 shows collision risk modelling results for kittiwake at a range of avoidance
rates using Option 1 and Option 4. Collision risk estimates from Option 4 are
considered for assessment under SMart Wind’s position with the extended model
considered to provide a more realistic assessment of collision risk. The basic Band
model and a 98.9% avoidance rate has been used under Natural England’s
advocated position.

Avoidance rate (%)
Band (2012) Option
98.7

98.9

99.1

99.2

Breeding season

10

8

7

6

Post breeding season

2

2

1

1

Pre-breeding season

2

2

1

1

Annual

14

12

10 9

8

Option 1

Avoidance rate (%)
95

98

99

99.5

Breeding season

7

3

1

1

Post breeding season

1

1

0

0

Pre-breeding season

1

0

0

0

Annual

9

4

1

1

Option 4

SMart Wind position
5.8.178 Collision risk modelling, using Option 4 of Band (2012), predicts a total collision risk
mortality of 28 kittiwakes at Project Two across a full annual cycle (98% avoidance).
Of these mortalities, 16 are predicted to occur in the breeding season. Based on the
apportioning methodology outlined in Appendix C, using the upper end of the scale
19.34% of birds are predicted to be from the Flamborough and Filey Coast pSPA,
with 3 collisions apportioned to the SPA during this period, see Table 5.46.
5.8.179 Using Option 4 of the Band (2012) model, 1 collision is predicted during the post
breeding season, based on 6.37% birds being apportioned to the pSPA during this
period (see Appendix C).
5.8.180 In the pre-breeding season 8.39% of birds are predicted to be from the Flamborough
and Filey Coast pSPA with 0 collisions apportioned to the SPA during this period.

9

129

Total includes rounding errors where seasonal collision figures do not include decimal places

sdf
avoidance rate as advocated by Natural England, respectively. Table 5.49 presents a
summary of the collision mortality figures presented in Table 5.47 and Table 5.48.

5.8.181 As such, the annual collision figure attributed to the pSPA is 4 birds. This represents
0.005% of the pSPA population and 0.04% increase in baseline mortality.
5.8.182

The predicted in-combination collision mortality is below a 1% increase in baseline
mortality is therefore not compared to the PBR value
Natural England’s position

5.8.183 Even when considering the more precautionary Band model Option 1, an annual
collision mortality of 12 birds is predicted using a 98.9 % avoidance rate representing
only a 0.11% increase in baseline mortality.
5.8.184 Beyond mean-maximum foraging range there is likely to be a high percentage of
immature and non-SPA birds present in the wind farm sites and that the percentage
of birds attributable to the FFC pSPA does not appear to be sensitive to foraging
distance (between ~4-19.3%, see Appendix C). However if project sites beyond
mean maximum foraging and within maximum foraging range of 231km are
considered to contain all SPA breeding birds during the breeding season then an
annual collision mortality of 46 birds is predicted. A collision mortality of 46 birds
represents a 0.4% increase in baseline mortality and is therefore not compared to the
PBR value.
Conclusion
5.8.185 In conclusion, there is no indication of an adverse effect arising from collision risk
associated with the operational wind farm on the integrity of the kittiwake feature of
the Flamborough and Filey Coast pSPA.
In-combination collision assessment
5.8.186 During the breeding season, a foraging range approach has been used to identify
those plans and projects that may have connectivity with the Flamborough and Filey
Coast pSPA population during the breeding season. These are identified in Table 3
of Appendix C.
5.8.187 Outside of the breeding season, the suite of plans and projects included within the
assessment is much larger as a result of the extended distribution of birds during this
period. The population scales in the post-breeding and pre-breeding season for
gannet has been defined in Appendix C.
5.8.188 The plans and projects considered in the post-breeding, pre-breeding periods and
non-breeding periods for kittiwake are detailed in Table 3 of Appendix C. The method
used to apportion Project’s collisions to the Flamborough and Filey Coast pSPA are
also detailed in Appendix C.
5.8.189 Table 5.47 and Table 5-48 present in-combination collision totals using the extended
model where available (98% avoidance rate) and the basic Band model using a 99%
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Table 5.47

In-combination collision mortality for kittiwake using the extended Band model where available (SMW position) 10
Collisions apportioned to the
FFC pSPA.

Seasonal collisions
Offshore wind farm

Aberdeen European Offshore Wind Deployment
Centre
Beatrice Demonstration Project
Blyth Demonstration Project
Dogger Bank Creyke Beck Projects A and B
Dogger Bank Teesside Projects A and B
Dudgeon
East Anglia One
Galloper
Greater Gabbard
Hornsea Project One
Hornsea Project Two
Humber Gateway
Inch Cape
Lincs
London Array
Moray Firth Project One (MORL)
Neart na Gaoithe
Race Bank
Seagreen Alpha
Seagreen Bravo
Teesside
Thanet
Triton Knoll
Westermost Rough
Total

10

Model

Band (2012)
Band (2012)
Band (2011)
Band (2012)
Band (2012)
Band (2000)
Band (2012)
Band et al. (2007)
Band (2000)
Band (2012)
Band (2012)
Not available
Band (2012)
Band (2000)
Band (2000)
Band (2012)
Band (2012)
Band (2000)
Band (2012)
Band (2012)
Band (2000)
Band (2000)
Band (2000)
Band et al. (2007)

Option

2
3
1
3
3
1
3
1
1
4
4
1
1
1
1
3
1
1
3
3
1
1
1
1

Avoidance
Annual
Confidence
rate
collisions

99.2
98
99.2
98
98
99.2
98
99.2
99.2
98
98
99.2
99.2
99.2
99.2
98
99.2
99.2
98
98
99.2
99.2
99.2
99.2

HIGH
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
HIGH
MEDIUM
MEDIUM
HIGH
HIGH
LOW
HIGH
MEDIUM
MEDIUM
HIGH
HIGH
MEDIUM
HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM

14
33
4
218
135
0
25
34
20
21
28
6
219
2
4
73
68
23
172
121
56
1
114
0
1391

N/A indicates projects that fall outside of foraging range and are therefore not considered during the breeding season
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Breeding

PostPrePostPreBreeding
breeding breeding
breeding breeding

N/A
N/A
1
67
87
0
N/A
N/A
N/A
7
14
1
10
1
1
38
24
1
N/A
N/A
28
N/A
11
0
291

4
2
2
41
27
0
17
14
11
9
9
2
163
1
2
3
41
17
79
50
17
0
76
0
587

1
9
1
110
21
0
6
16
8
4
6
2
46
1
1
31
3
4
62
40
11
0
27
0
410

N/A
N/A
0
13
17
0
N/A
N/A
N/A
1
3
1
N/A
0
N/A
N/A
N/A
0
N/A
N/A
5
N/A
2
0
43

0
0
0
3
2
0
1
1
1
1
1
0
10
0
0
0
3
1
5
3
1
0
5
0
37

0
1
0
9
2
0
1
1
1
0
1
0
4
0
0
3
0
0
5
3
1
0
2
0
34

sdf
Table 5.48: In-combination collision mortality for kittiwake using basic Band model (Natural England) 11
Collisions apportioned to the
FFC pSPA

Seasonal collisions
Offshore wind farm

Model

Option

Avoidance
Annual
Confidence
rate
collisions
Breeding

PostPrePostPreBreeding
breeding breeding
breeding breeding

Aberdeen European Offshore Wind Deployment
Centre
Beatrice Demonstration Project

Band (2012)

2

98.9

HIGH

19

N/A

6

1

N/A

0

0

Band (2012)

1

98.9

HIGH

108

N/A

8

30

N/A

1

3

Blyth Demonstration Project

Band (2011)

1

98.9

MEDIUM

5

1

2

2

0

0

0

Dogger Bank Creyke Beck Projects A and B

Band (2012)

2

98.9

HIGH

719

221

135

363

43

9

30

Dogger Bank Teesside Projects A and B

Band (2012)

1

98.9

HIGH

444

287

79

79

55

5

7

Dudgeon

Band (2000)

1

98.9

MEDIUM

0

0

0

0

0

0

0

East Anglia One

Band (2012)

1

98.9

HIGH

429

N/A

295

105

N/A

19

9

Galloper

Band et al. (2007)

1

98.9

MEDIUM

46

N/A

19

22

N/A

1

2

Greater Gabbard

Band (2000)

1

98.9

MEDIUM

28

N/A

15

11

N/A

1

1

Hornsea Project One

Band (2012)

1

98.9

HIGH

122

44

54

25

8

3

2

Hornsea Project Two

Band (2012)

1

98.9

HIGH

89

43

28

19

8

2

2

Humber Gateway

Not available

1

98.9

LOW

8

2

3

3

2

0

0

Inch Cape

Band (2012)

1

98.9

HIGH

301

N/A

225

64

N/A

14

5

Lincs

Band (2000)

1

98.9

MEDIUM

3

1

1

1

0

0

0

London Array

Band (2000)

1

98.9

MEDIUM

6

N/A

2

2

N/A

0

0

Moray Firth Project One (MORL)

Band (2012)

1

98.9

HIGH

62

N/A

3

26

N/A

0

2

Neart na Gaoithe

Band (2012)

1

98.9

HIGH

93

N/A

56

4

N/A

4

0

Race Bank

Band (2000)

1

98.9

MEDIUM

31

2

24

6

0

2

1

Seagreen Alpha

Band (2012)

1

98.9

HIGH

371

N/A

171

134

N/A

11

11

Seagreen Bravo

Band (2012)

1

98.9

HIGH

343

N/A

142

114

N/A

9

10

Teesside

Band (2000)

1

98.9

MEDIUM

77

38

24

15

7

2

1

Thanet

Band (2000)

1

98.9

MEDIUM

1

N/A

0

0

N/A

0

0

Triton Knoll

Band (2000)

1

98.9

MEDIUM

157

15

104

38

3

7

3

Westermost Rough

Band et al. (2007)

1

98.9

MEDIUM

1

0

0

0

0

0

0

3463

654

1396

1064

128

88

89

Total

11

N/A indicates projects that fall outside of foraging range and are therefore not considered during the breeding season
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Table 5.49

In-combination collision totals for the kittiwake feature of the Flamborough
and Filey Coast pSPA(see Appendix C for a full breakdown of figures)

Biological Season

In-combination collision
total (Extended Band model
at 98% where available)

In-combination
collision total (Basic
Band model at
98.9%)

Breeding

43

128

Post-breeding

37

88

Pre-breeding

34

89

Total

114

305

SMart Wind position
5.8.190 The predicted total annual number of kittiwake collisions apportioned to the
Flamborough and Filey Coast is 114. This represents a 1.0% increase in background
mortality and represents 11% of the calculated PBR value of 1023 birds (f = 0.2).
5.8.191 A mortality of 114 birds is equivalent to a recovery value (f) of 0.022 which is
considered highly precautionary and therefore a predicted in-combination collision
mortality of 114 birds is considered sustainable in the context of the pSPA population
and no adverse effect is predicted on the kittiwake feature of the Flamborough and
Filey Coast pSPA.
5.8.192 It should be noted that a recovery value of 0.2 could be deemed overly precautionary
as there is uncertainity regarding the decline in the kittiwake population (83,700 pairs
in 1987 to 44520 pairs in 2008-2011). Based on the colony counts, the regional
breeding population at Flamborough and Bempton Cliffs SPA is thought to have
undergone declines in recent years. In this case, an f value of 0.2 is considered
sustainable. There is however, uncertainty regarding the potential decline in the
kittiwake population (83,700 pairs in 1987 to 44520 pairs in 2008-2011) and if this is
the case an f value of 0.2 could be deemed overly precautionary. If indeed the
population did not half in this period as has been suggested by Coulson (2011) in his
book titled “The Kittiwake”, a higher recovery value of 0.3-0.4 could be considered
more appropriate. Should f values of 0.3 or 0.4 be applied then it results in a PBR
value of 1534-2046. This potential discrepancy in kittiwake population trends at the
SPA was also considered during the examination of Hornsea Project One, with the
Examining Authority concluding that the evidence presented in Coulson (2011) was
most convincing.

Natural England position
5.8.193 The predicted total annual number of kittiwake collisions apportioned to the
Flamborough and Filey Coast pSPA using the basic Band model at a 98.9%
avoidance rate is 305. This represents 29.8% of the calculated PBR value of 1023
using a recovery value of 0.2.
5.8.194 Even when considering a more precautionary PBR figure of 512 (based on a
recovery value of 0.1) as advocated by Natural England during the Hornsea Project
One examination, an in-combination collision total of 305 represents only 59.5% of
the PBR value and is therefore considered sustainable in the context of the pSPA
population.
5.8.195 Taking a more precautionary approach and assuming that 100% of adult birds
present within the site during the breeding originate from the pSPA the incombination collision total is 375 birds. This represents 73% of the Natural England’s
advocated PBR value of 512 birds using an f value of 0.1.
5.8.196 PVA modelling was completed for kittwake (see Appendix G). Both density
independent and density dependent PVA models predict that the kittiwake population
will continue to increase across the full range of additional mortality levels assessed.
Although there is some uncertainty about how the kittiwake population at Bempton
has changed since the 1970s (http://jncc.defra.gov.uk/page-2889), it seems likely that
the population has remained around 40,000 pairs for much of that time. This would
suggest that the population has been regulated at this size (i.e. the population has
been at the carrying capacity of the environment for all of this time). This being the
case the density dependent model would be expected to be the more reliable model
on which to base predictions. The reduction in growth rate predicted by the density
dependent model is very small when compared with the potential rate at which
kittiwake populations can grow; a maximum growth rate of 13.3% has been
calculated for kittiwake (following Niel and Lebreton, 2005). This indicates that any
reductions in population size which might be predicted due to additional mortality are
balanced by reduced competition which allows increases in other demographic rates
such that the annual growth rate increases towards the estimated maximum. In other
words, populations subject to density dependent regulation are effectively buffered
against potentially negative effects which do not impinge on the limiting resource.
5.8.197 In conclusion, there is no indication of an adverse effect arising from in-combination
collision risk on the integrity of the kittiwake feature of the Flamborough and Filey
Coast pSPA.
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Guillemot
Displacement
5.8.198 During the breeding season, the mean foraging range of breeding guillemots from the
Flamborough and Filey Coast pSPA colony is 37.8 km, while the mean-maximum
range is 84.2 km and highest maximum reported 135 km (Thaxter et al ., 2012).
According to Brown and Grice (2005) ‘while birds may be found up to 150 km
offshore (from breeding colonies) few bring back fish from further than 30 km distant’.
That observation is consistent with the mean foraging range data presented by
Thaxter et al . (2012), and this strongly supports the hypothesis that common
guillemots in Subzone 2 in summer (breeding season) are likely to be oversummering young immature birds rather than breeding adults from the Humberside
colonies (which are over 100 km away). The RSPB FAME project has tracked
breeding guillemots from Colonsay (west Scotland) and found similar results; the
maximum range in 2010 and 2011 was around 80 km, with most tracks remaining
within 40 km of the colony.
5.8.199 Guillemots in Britain and Ireland are considered to be dispersive rather than
migratory (Wernham et al ., 2002). Breeding colonies in the UK are deserted in
August, with modal departure in July (Pennington et al ., 2004; Brown and Grice,
2005; Forrester et al ., 2007). Breeding adults may desert colonies earlier than this in
years when there is severe food shortage. However, such conditions have not been
seen in colonies that are likely to have connectivity with Subzone 2, with productive
breeding at colonies between Humberside to south-east Scotland in recent decades.
5.8.200 During winter there is a slight indication from ring recovery data that birds from
different parts of the UK winter in different areas (Mead, 1974). Birds from colonies in
western Britain tend to winter off the west coast rather than in the North Sea. Birds
from northern Britain move furthest, and include most of the recoveries in north
Norway (Wernham et al . 2002; see also Heubeck et al ., 1991). Birds from Shetland
move to either Norwegian waters, the Skagerrak/Kattegat or the North Sea with
immatures moving further than adults.

5.8.201 Wernham et al . (2002) concluded that small numbers of common guillemots from
Scandinavian and Faroese colonies reach northern Britain in autumn and winter and
some enter the North Sea. However, these birds do not occur in large numbers, and
apparently do not penetrate beyond the northern parts of the North Sea. Birds from
Germany (Helgoland) winter in the North Sea with the large majority remaining in the
German Bight (Wernham et al ., 2002). The Baltic population apparently remains
within the Baltic Sea. Wernham et al . (2002) did not report any recoveries of
common guillemots from Iceland in UK waters. Pennington et al . (2004) reported that
the only foreign-ringed common guillemots recovered in Shetland were three birds
ringed at Faroese colonies. A few birds found in Shetland in winter appear, from
measurements, to be from the subspecies hyperborea which breeds in Arctic
Norway, Bear Island, Svalbard and northern Russia (Pennington et al ., 2004) but
these have only been found on a very few occasions so numbers coming from far
northern populations appear to be negligible, and are unlikely to reach the southern
North Sea. It is therefore reasonable to assume that almost all common guillemots in
the North Sea are likely to originate from colonies along the east coasts of England
and Scotland, with smaller proportions from Faeroese, Norwegian, German and
Danish populations.
5.8.202 In summary, the population from which birds in Subzone 2 can therefore be defined
as predominantly young immatures from east coast colonies between Humberside
and southeast Scotland (Fife) during the breeding season, and a mixture of adults
and immatures from colonies between Humberside and southeast Scotland (Fife)
with smaller proportions from colonies further afield during the non-breeding season
as detailed in Appendix D.
5.8.203 Dierschke and Garthe, 2006 indicated a level of displacement on guillemots from
offshore wind farms that would warrant relatively high sensitivity to displacement to
be attributed to them. Danish studies at Horns Rev, whilst showing considerable
variability, indicate displacement of auk species, noting total absence from the wind
farm footprint following construction (Petersen et al ., 2006).
5.8.204 However, a number of more recent studies undertaken at other offshore wind farms
have not shown a similar level of effect. Arklow Bank Offshore Wind Farm did not find
any significant difference in the number of guillemots present pre- and postconstruction (Barton et al ., 2009) and post construction monitoring at North Hoyle
Offshore Wind Farm indicated an increase of up to 55% in the number of guillemots
present compared to before the wind farm was constructed (nPower, 2008). Studies
undertaken at Dutch wind farms have reported displacement effects of less than 50%
(Leopold et al ., 2011). Leopold et al . (2010) found that at Egmond aan Zee, auks
enter the wind farm area by swimming, and guillemots and razorbills regularly
foraged within the site.
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5.8.205 At Robin Rigg (Walls et al ., 2013), there was an increase in guillemot numbers in the
first year of operation compared to the construction phase, and although there was
some preliminary evidence that guillemots may be avoiding the wind farm area, when
statistically analysing all auks combined, a displacement rate of 30% was predicted.
SMart Wind position
5.8.206 On the basis of the above information, the displacement impact assessment
considers the mean peak guillemot population within Subzone 2 and a 2 km buffer,
with a 30% displacement rate in all seasons and a mortality rate of 10% during the
breeding season, 2% during the post-breeding period and 1% during winter months
5.8.207 The mean peak guillemot population estimate within Subzone 2 and a 2 km buffer
during the breeding season (March-July) was 7,735 birds. Using the apportioning
methodology outlined in Appendix D, 11.2% of these birds can be attributed to the
breeding population at Flamborough and Filey Coast pSPA. The resulting mortality is
27 birds in the breeding season (Table 5.50) based on a displacement rate of 30%
and a mortality rate of 10%. This represents 0.6% increase in baseline mortality
(Robinson, 2005).
5.8.208 In the non-breeding season (August-February) 4.62% of birds are likely to originate
from the Flamborough and Filey Coast pSPA based on the information in Appendix
D. Using a displacement rate of 30% and a mortality rate of 1%, the predicted
mortality of guillemot in the non-breeding season is 2 birds (Table 5.51).
5.8.209 A PBR calculation has been completed (see Appendix H) using a recovery (f) value
of 0.4 (deemed appropriate for a population that is increasing), resulting in PBR value
of 1293.4, thus a worst case prediction of 564 birds is deemed sustainable in the
context of the pSPA population.
Natural England position
5.8.210 Natural England advocate presenting a range of displacement rates from 30-70% and
a range of mortality rates from 1-10%. Using the most precautionary end of the scale
advocated by Natural England this implies a mortality of 64 birds during the breeding
season which equates to 1.17% increase in baseline mortality.
5.8.211 During the examination of Hornsea Project One Natural England advocated an f
value of 0.3 for guillemot from the Flamborough and Filey Coast pSPA resulting in a
PBR value of 970. A predicted displacement mortality of 64 birds during the breeding
season represents only 6.6% of the PBR value.
5.8.212 The low percentage of the pSPA population affected by displacement, the small
increase in background mortality and the extensive foraging range of guillemot
indicate that displacement will not result in an adverse effect on on integrity on the
guillemot breeding feature of the Flamborough and Filey Coast pSPA.
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Table 5.50

Displacement matrix for guillemot from the Flamborough and Filey Coast pSPA during breeding season

Displacement level (%)

Guillemot
(Breeding)

Mortality (%)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

1

2

3

4

5

5

6

7

8

9

2

0

0

1

2

4

5

7

9

11

13

15

16

18

5

0

1

2

5

9

14

18

23

27

32

37

41

46

10

1

2

5

9

18

27

37

46

55

64

73

82

92

20

2

4

9

18

37

55

73

92

110

128

147

165

183

25

2

5

11

23

46

69

92

114

137

160

183

206

229

30

3

5

14

27

55

82

110

137

165

192

220

247

275

40

4

7

18

37

73

110

147

183

220

256

293

330

366

50

5

9

23

46

92

137

183

229

275

321

366

412

458

60

5

11

27

55

110

165

220

275

330

385

440

495

549

70

6

13

32

64

128

192

256

321

385

449

513

577

641

75

7

14

34

69

137

206

275

343

412

481

549

618

687

80

7

15

37

73

147

220

293

366

440

513

586

659

733

90

8

16

41

82

165

247

330

412

495

577

659

742

824

100

9

18

46

92

183

275

366

458

549

641

733

824

916
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Table 5.51

Displacement matrix for guillemot from the Flamborough and Filey Coast pSPA during the non- breeding season

Displacement level (%)

Guillemot (Nonbreeding)

Mortality (%)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

1

1

2

2

3

4

4

5

5

6

2

0

0

1

1

2

4

5

6

7

9

10

11

12

5

0

1

2

3

6

9

12

15

18

21

24

27

30

10

1

1

3

6

12

18

24

30

36

43

49

55

61

20

1

2

6

12

24

36

49

61

73

85

97

109

121

25

2

3

8

15

30

46

61

76

91

106

121

137

152

30

2

4

9

18

36

55

73

91

109

128

146

164

182

40

2

5

12

24

49

73

97

121

146

170

194

219

243

50

3

6

15

30

61

91

121

152

182

213

243

273

304

60

4

7

18

36

73

109

146

182

219

255

292

328

364

70

4

9

21

43

85

128

170

213

255

298

340

383

425

75

5

9

23

46

91

137

182

228

273

319

364

410

456

80

5

10

24

49

97

146

194

243

292

340

389

437

486

90

5

11

27

55

109

164

219

273

328

383

437

492

547

100

6

12

30

61

121

182

243

304

364

425

486

547

607
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In-combination displacement assessment
5.8.213 Guidance on the assessment of disturbance/displacement at the cumulative scale is
provided in King et al. (2009). In the absence of resource competition, the effect of
cumulative displacement would be negligible. However, such an assumption may not
be correct given that areas used by seabirds for foraging may be close to carrying
capacity. Since there is currently no simple method to determine carrying capacity,
King et al (2009) recommend that cumulative displacement should be calculated by
summing displacement effects from each of the contributing developments.
5.8.214 In assessing the potential impacts of displacement, estimates are required both of the
numbers of birds predicted to be displaced and then of the numbers of these that
might be expected to die following displacement.
5.8.215 For many of the wind farm sites included in the in-combination assessment, some
level of population information was available for displacement impacts on guillemot.
Estimates of numbers of displaced birds were obtained by reviewing environmental
statements for planned offshore wind farms in the North Sea. In some cases, while
population estimates may have been provided, specific displacement estimates were
not available. Where project specific data was not available population data upon
which to determine potential levels of displacement and mortality have been derived
using data provided by Natural England in their seabird Sensitivity Mapping for
English Territorial water (WWT and MacArthur Green 2013). This dataset has been
compiled from the JNCC’s European Seabirds at Sea databased from boat surveys,
Wildfowl and Wetlands Trust (Consulting) Ltd’s aerial survey database and several
publically available boat based survey datasets from surveys for offshore wind farms
and comprises predicted densities at a resolution of 3km x 3km grid cells . See
Appendix D for a detailed methodology.
5.8.216 During the breeding season the foraging range of guillemot reduces the number of
wind farms that could potential impact upon the population of guillemot from
Flamborough and Filey Coast pSPA. The precautionary approach used for Hornsea
Project Two alone has been incorporated into the in-combination calculation, which
assumes that for sites within mean-maximum foraging range, all birds originate from
the pSPA. For those sites located beyond mean –maximum foraging range but within
maximum foraging range (between 84-200 km from the pSPA), it is assumed that
birds may originate from breeding colonies with connectivity to the North Sea as
detailed in the Project alone assessment.
5.8.217 As detailed in the Project alone assessment (and Appendix D), 11.88% of the
population present in the North Sea during the breeding season is attributable to the
Flamborough and Filey Coast pSPA population. This percentage is applied to impact
mortalities at each wind farm site within the North Sea.

5.8.218 A similar calculation has also been conducted for the non-breeding season. During
the non-breeding season it is also assumed that guillemot from those colonies
exhibiting connectivity with the North Sea are equally distributed within this area. This
indicates that 4.62% of the population present in the North Sea during the nonbreeding season is attributable to the pSPA population. This percentage is applied to
impact mortalities at each wind farm site within the North Sea.
5.8.219 Table D-7 detailed in Appendix D presents the predicted displacement mortalities for
each project screened into the in-combination displacement assessment in each
biological season, using variable displacement and mortality rates. Displacement
rates of 30%, 50% and 70% have been used to show a range between 30%-70% as
advocated by Natural England. Table 5.52 presents the in-combination collision totals
for each biological season for the Flamborough and Filey Coast pSPA under each of
these scenarios.

Table 5.52

Summary of in-combination displacement figures for guillemot from the
Flamborough and Filey Coast pSPA using variable displacement and
mortality rates
Number of birds

Season
30 % displacement

50% displacement

70% displacement

Breeding

147

245

342

Non-breeding

9

73

102

SMart Wind position
5.8.220 The predicted in-combination mortality attributable to the Flamborough and Filey
Coast pSPA during the breeding season is 147 birds using a 30% displacement rate
and 10% mortality rate.
5.8.221 In the nonbreeding season a mortality of 9 birds is predicted based on a
displacement rate of 30% and mortality rate of 2%.
Natural England position
5.8.222 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. If we were to apply the most
precautartionary end of that scale using a displacement rate of 70% and mortality
rate of 10%, an incombination mortality of 342 birds is predicted during the breeding
season.
5.8.223 In the non-breeding season using a displacement rate of 70% and mortality rate of
5% a mortality of 102 birds is predicted.
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Conclusion
5.8.224

Drawing on the review in Furness (2013), for common guillemot it is probable that
impacts in the breeding season are most likely to occur through impacts on breeding
productivity. Given that, all but the Humber Gateway, Teesside and Westermost
Rough wind farm projects lie outside of the mean maximum foraging range of birds
that may derive from the Flamborough and Filey Coast pSPA, impacts on productivity
might be expected to be small.

5.8.225 Individual seabirds repeatedly commuting unusually long distances to find food tend
to be unsuccessful in their breeding attempts because they are unable to provision
chicks as frequently as necessary (Furness 2013). Displacement by individual
offshore wind farm projects is unlikely to reduce survival of breeding seabirds
because they tend to buffer their survival by abandoning breeding when conditions
are unfavourable (Furness, 2013). However, displacement of non-breeders may
impact survival rates, and thus populations, if the habitat lost is of high quality and
other areas are at carrying capacity. Outside the breeding season, auks are
distributed across much of the North Sea, favouring areas along the east coast of
Britain from the Moray Firth to the Dogger Bank, the German Bight, and in the
Skagerrak and Kattegat. Given the significantly larger areas of habitat available
elsewhere within North Sea wintering areas, displacement of auks from within the
footprints of wind farm projects might be expected to result in only a negligible
increase in mortality.
5.8.226 It is therefore considered inappropriate to assess population effects through annual
loss of a specific number of birds, as derived through a displacement/mortality
approach. However, for assessment purposes and to enable the population level
impact to be determined predicted figures can be compared to the PBR and PVA
models.
5.8.227 The PBR model detailed in Appendix H suggests that a mortality of 1293.4 birds (f =
0.4) is sustainable in the context of the pSPA population; as such the in-combination
values presented in Table 5.52 do not surpass this threshold in any season. Even
when considering a more precautionary PBR value of 970.1 birds (f = 0.3) as
advocated by Natural England during the examination of Hornsea Project One, no
population level effect is predicted.

5.8.228 PVA model outputs indicate that for the Flamborough and Filey Coast pSPA
common guillemot population, under a conservative density independent model, a
level of additional annual mortality of 970 individuals (equivalent to PBR with f = 0.3)
would lead to a reduction in the median population growth rate of approximately
1.23% (see Figure A1.22 of Appendix G). The more realistic density dependent
model predicts a reduction in the growth rate of approximately 0.6%. These
reductions in growth rate are considered to be relatively minor when compared with
either the historical growth trend (3%) or the potential for this species to recover from
losses (7.1%). Under both scenarios, the population would continue to grow and the
PVA work also demonstrates that even at an annual mortality level in excess of 1500
adult birds that the Flamborough and Filey Coast pSPA population would continue to
grow (see Appendix G).
Razorbill
Displacement
5.8.229 During the breeding season, the mean foraging range of breeding razorbills from the
Flamborough and Filey Coast pSPA colony is 23.7 km, while the mean-maximum
range is 48.5 km and highest maximum reported 95 km (Thaxter et al ., 2012). This
strongly supports the hypothesis that razorbills in the Hornsea Zone in summer are
likely to be over-summering young immature birds primarily from colonies along the
east coast of England and Scotland, rather than breeding adults from the Humberside
colonies (which are over 100 km from the Hornsea development). The RSPB FAME
project tracked breeding adults from several colonies where breeding success was
good: Bardsey (Wales) in 2011, Colonsay (west Scotland) in 2010 and 2011, and
Puffin Island (Wales) in 2011. These birds showed similar results to those
summarised in Thaxter et al ., (2012), with maximum ranges of around 60 km to
120 km. However, birds tracked from colonies in Orkney and Shetland, where
breeding success was close to zero due to shortage of food, ranged much greater
distances in these extreme conditions when chicks were starving. Such extreme
conditions do not apply at colonies on the east coast of England, where breeding
success is generally good.
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5.8.230 Breeding razorbill colonies in the UK are deserted in August, with modal departure in
July (Pennington et al ., 2004; Forrester et al ., 2007). Breeding adults may desert
colonies earlier than this in years when there is severe food shortage. Breeding
failures in Shetland and Orkney may result in birds abandoning the colony as early as
May or June, but those birds probably remain further north than the Hornsea Zone
immediately following breeding failure. During late summer and early autumn (July
and August) when fledged young are completing growth at sea and adults are
undertaking their post-breeding moult, most recoveries of UK ringed adults and
juveniles also occur close to the colony, though by this time immature birds may be
further afield (Wernham et al ., 2002). During September, breeders and juveniles
move predominantly southwards, with recoveries from southern Norway to Portugal,
and predominantly in the southern North Sea, Celtic Sea, English Channel or Bay of
Biscay (Wernham et al ., 2002).
5.8.231 The majority of razorbills ringed in south-west Britain are recovered in autumn in the
English Channel, the southern North Sea, western France, Iberia, the western
Mediterranean and north-west Africa. Razorbills from colonies in north-west Britain
are predominantly recovered from the North Sea, English Channel, southern and
western Britain and France. Birds from north Scotland and the northern isles tend to
move east, to south-west Norway and Denmark or to the southern North Sea with
relatively few reaching France and Iberia. Skov et al . (2000) found that the
distribution of razorbills in winter in the Skagerrak and Kattegat, some of which
originate from UK colonies, correlated with the distribution of young herring.
5.8.232 Too few birds have been ringed in east Britain to indicate movement patterns.
Immature birds, especially the youngest age classes, tend to travel further south in
winter than adults, and may remain in wintering areas throughout the year. Older
immatures tend to move back to breeding colonies in summer though some may visit
areas beyond their natal colony including Greenland, Iceland and the Faroe Islands.
Adults re-occupy colonies from February, with modal return in late March or early
April (Pennington et al ., 2004; Forrester et al . 2007), with older immatures following
later.
5.8.233 Only 26 razorbills ringed abroad have been recovered in Britain and Ireland; fourteen
of these were ringed in Iceland, four in Russia, three in Norway, two in France, and
one each in Finland, Sweden, and the Netherlands (Wernham et al 2002). The birds
from Russia, Norway, Finland and Sweden are from the subspecies torda, and these
birds tend to be significantly larger than birds from the subspecies islandica which is
found breeding in the UK, Iceland, the Faroe Islands, Ireland and France.
Measurements of beached corpses of razorbills in winter have confirmed presence of
birds of the subspecies torda at a frequency of up to 4% of beached razorbills in the
British Isles in winter, suggesting that these larger birds from the nominate
subspecies are present in UK waters in winter as a small minority of the razorbill
population (Wernham et al ., 2002).

5.8.234 In summary, it is considered likely that the razorbill population from which birds in
Subzone 2 are drawn can therefore be defined as predominantly young immatures
from east coast UK colonies between Humberside and Shetland during the breeding
season, and a mixture of adults and immatures mainly from colonies between
Humberside and Shetland during the non-breeding season, together with small
numbers originating from colonies in western UK and Ireland, and very small
numbers of birds (likely representing less than 10% of those present in winter) from
overseas (Iceland, the Faroe Islands, Norway, Sweden, Finland), see Appendix E.
5.8.235 In a number of studies of operational displacement, it has been observed that
razorbills follow the same behaviours as do guillemots, with analysis often combining
auk species together. At Robin Rigg for example, a 30% displacement rate was
estimated when combining all auk species (Walls et al ., 2013). For assessment
purposes, a displacement value of 40% from the Subzone 2 and a 2 km buffer during
the breeding, post-breeding and non-breeding seasons has been used for razorbill,
assuming a similar behaviour to guillemot described above, but adding a degree of
precaution based on a lower level of empirical evidence.
5.8.236 As per JNCC and Natural England guidance, a range of displacement values are
presented for this species from 10 to 100%. The mean peak razorbill population
estimate within Subzone 2 and a 2 km buffer during the breeding season (April to
July) was 1,2,511.
SMart Wind position
5.8.237 Based on 36.74% of birds present within the Project Two site originating from the
Flamborough and Filey Coast pSPA (see Appendix E) a displacement rate of 40%
and mortality rate of 10%, a mortality of 37 birds is predicted during the breeding
season (Table 5.53). This equates to an increase in baseline mortality of 1.75%.
5.8.238 During the post-breeding period (August to October), the mean peak population
estimate was 4,221 birds within Subzone 2 and 2 km buffer. In the post-breeding
season 4% of birds are likely to originate from the Flamborough and Filey Coast
pSPA (see Appendix E). Based on a displacement rate of 40% and mortality rate of
2%, a mortality of 1 bird is predicted (Table 5.54).
5.8.239 In the non-breeding season (November - December) 3% of birds are likely to
originate from the Flamborough and Filey Coast pSPA based on the information in
Appendix E. Using a displacement rate of 40% and a mortality rate of 1%, the
predicted mortality of razorbill in the non-breeding season is 0 (Table 5.55). No
increase in background mortality is therefore predicted.
5.8.240 In the pre-breeding season (January –March), 4% of birds within the Project site are
predicted to originate from the Flamborough and Filey Coast pSPA, see Appendix E.
Based on a displacement rate of 40% and mortality rate of 1%, a mortality of 0 is
predicted (Table 5.56).

140

sdf
5.8.241 A PBR value of 607.3 was calculated for the razorbill population at the Flamborough
and Filey Coast pSPA (see Appendix H) based on recovery value 0.5 A predicted
mortality of 37 bird is therefore considered sustainable in the context of the SPA
population (Table 5.53).
5.8.242 A predicted mortality of 37 birds represents only 6.1% of the calculated PBR value of
607.3.
Natural England position
5.8.243 Natural England advocate the presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. When considering a displacement rate of
70% and mortality rate of 10% during the breeding season, the upper end of Natural
England’s displacement and mortality rate scale (30-70% and 1-10%), a mortality of
65 birds is predicted, a 3% increase in baseline mortality.
5.8.244 When considering a displacement rate of 70% and mortality rate of 5% a mortality of
5 birds is predicted during the post-breeding season, an 0.28% increase in baseline
mortality.
5.8.245 When considering a precautionary displacement rate of 70% and a mortality rate of
5%, 1 mortality is predicted during the non-breeding season equating to 0.04%
increase in baseline mortality.
5.8.246 A predicted mortality of 65 birds during the breeding season represents only 5% of
the calculated PBR value of 607.3 and therefore even when considering an overly
precautionary displacement and mortality rate no adverse effect is predicted during
the breeding season.
5.8.247 During the examination of Hornsea Project One Natural England advocated an f
value of 0.3 for the razorbill population at Flamborough and Filey Coast pSPA
resulting in a PBR value of 364 birds. A mortality of 65 birds during the breeding
season equates to only 17.8% of the PBR of 364 birds..
Conclusion
5.8.248 The low percentage of the pSPA population affected by displacement, the small
increase in background mortality and the foraging area available to razorbill indicate
that displacement will not result in an adverse effect on the integrity of the razorbill
breeding.
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Table 5.53

Displacement matrix for razorbill from the Flamborough and Filey Coast pSPA during breeding season

Mortality (%)

Displacement level (%)

Razorbill
(Breeding)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

1

2

3

4

5

6

7

7

8

9

2

0

0

1

2

4

6

7

9

11

13

15

17

19

5

0

1

2

5

9

14

19

23

28

33

37

42

47

10

1

2

5

9

19

28

37

47

56

65

75

84

93

20

2

4

9

19

37

56

75

93

112

131

149

168

186

25

2

5

12

23

47

70

93

117

140

163

186

210

233

30

3

6

14

28

56

84

112

140

168

196

224

252

280

40

4

7

19

37

75

112

149

186

224

261

298

336

373

50

5

9

23

47

93

140

186

233

280

326

373

420

466

60

6

11

28

56

112

168

224

280

336

392

447

503

559

70

7

13

33

65

131

196

261

326

392

457

522

587

653

75

7

14

35

70

140

210

280

350

420

489

559

629

699

80

7

15

37

75

149

224

298

373

447

522

597

671

746

90

8

17

42

84

168

252

336

420

503

587

671

755

839

100

9

19

47

93

186

280

373

466

559

653

746

839

932
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Table 5.54

Displacement matrix for razorbill from the Flamborough and Filey Coast pSPA during post-breeding season

Mortality (%)

Displacement level (%)

Razorbill (Postbreeding)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

1

1

1

1

1

1

2

2

0

0

0

0

1

1

1

2

2

2

2

3

3

5

0

0

0

1

2

2

3

4

5

5

6

7

8

10

0

0

1

2

3

5

6

8

9

11

12

14

15

20

0

1

2

3

6

9

12

15

18

21

24

27

30

25

0

1

2

4

8

11

15

19

23

26

30

34

38

30

0

1

2

5

9

14

18

23

27

32

36

41

45

40

1

1

3

6

12

18

24

30

36

42

48

54

60

50

1

2

4

8

15

23

30

38

45

53

60

68

75

60

1

2

5

9

18

27

36

45

54

63

72

81

90

70

1

2

5

11

21

32

42

53

63

74

84

95

105

75

1

2

6

11

23

34

45

56

68

79

90

101

113

80

1

2

6

12

24

36

48

60

72

84

96

108

120

90

1

3

7

14

27

41

54

68

81

95

108

122

135

100

2

3

8

15

30

45

60

75

90

105

120

135

150
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Table 5.55

Displacement matrix for razorbill from the Flamborough and Filey Coast pSPA during the non-breeding season

Mortality (%)

Displacement level (%)

Razorbill (Nonbreeding)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

1

1

1

1

1

1

10

0

0

0

0

0

1

1

1

1

1

2

2

2

20

0

0

0

0

1

1

2

2

2

3

3

4

4

25

0

0

0

1

1

2

2

3

3

4

4

5

5

30

0

0

0

1

1

2

2

3

4

4

5

6

6

40

0

0

0

1

2

2

3

4

5

6

7

7

8

50

0

0

1

1

2

3

4

5

6

7

8

9

10

60

0

0

1

1

2

4

5

6

7

9

10

11

12

70

0

0

1

1

3

4

6

7

9

10

12

13

15

75

0

0

1

2

3

5

6

8

9

11

12

14

16

80

0

0

1

2

3

5

7

8

10

12

13

15

17

90

0

0

1

2

4

6

7

9

11

13

15

17

19

100

0

0

1

2

4

6

8

10

12

15

17

19

21
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Table 5.56

Displacement matrix for razorbill from the Flamborough and Filey Coast pSPA during the pre-breeding season

Mortality (%)

Displacement level (%)

Razorbill (prebreeding)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

1

1

2

0

0

0

0

0

0

0

1

1

1

1

1

1

5

0

0

0

0

1

1

1

1

2

2

2

3

3

10

0

0

0

1

1

2

2

3

4

4

5

5

6

20

0

0

1

1

2

4

5

6

7

8

9

11

12

25

0

0

1

1

3

4

6

7

9

10

12

13

15

30

0

0

1

2

4

5

7

9

11

12

14

16

18

40

0

0

1

2

5

7

9

12

14

17

19

21

24

50

0

1

1

3

6

9

12

15

18

21

24

27

30

60

0

1

2

4

7

11

14

18

21

25

28

32

36

70

0

1

2

4

8

12

17

21

25

29

33

37

42

75

0

1

2

4

9

13

18

22

27

31

36

40

44

80

0

1

2

5

9

14

19

24

28

33

38

43

47

90

1

1

3

5

11

16

21

27

32

37

43

48

53

100

1

1

3

6

12

18

24

30

36

42

47

53

59
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In-combination displacement assessment
5.8.249 Guidance on the assessment of disturbance/displacement at the cumulative scale is
provided in King et al . (2009). In the absence of resource competition, the effect of
cumulative displacement would be negligible. However, such an assumption may not
be correct given that areas used by seabirds for foraging may be close to carrying
capacity. Since there is currently no simple method to determine carrying capacity,
King et al . (2009) recommend that cumulative displacement should be calculated by
summing displacement effects from each of the contributing developments.
5.8.250 In assessing the potential impacts of displacement, estimates are required both of the
numbers of birds predicted to be displaced and then of the numbers of these that
might be expected to die following displacement.
5.8.251 For many of the wind farm sites included in the in-combination assessment some
level of population information was available for razorbill. Estimates of numbers of
displaced birds were obtained by reviewing environmental statements for planned
offshore wind farms in the North Sea. In some cases, while population estimates may
have been provided, specific displacement estimates were not available. Where
project specific data was not available population data upon which to determine
potential levels of displacement and mortality have been derived using data provided
by Natural England in their seabird Sensitivity Mapping for English Territorial water
(WWT and MacArthur Green 2013). This dataset has been compiled from the JNCC’s
European Seabirds at Sea databased from boat surveys, Wildfowl and Wetlands
Trust (Consulting) Ltd’s aerial survey database and several publically available boat
based survey datasets from surveys for offshore wind farms and comprises predicted
densities at a resolution of 3km x 3km grid cells . See Appendix e for detailed
methodology.
5.8.252 During the breeding season the foraging range of razorbill reduces the number of
wind farms that could potential impact upon the population of razorbill from
Flamborough and Filey Coast pSPA. The precautionary approach used for Hornsea
Project Two alone, has been incorporated into the in-combination calculation, which
assumes that for sites within mean-maximum foraging range, all birds originate from
the pSPA. For those sites located outside mean-maximum but within maximum
foraging range (between 48.5-200 km from the pSPA), it is assumed that birds may
originate from breeding colonies with connectivity to the North Sea.
5.8.253 As detailed in the Project alone assessment (and Appendix E), 3.56% of the
population present in the North Sea during the post-breeding and pre- breeding
seasons (migratory) is attributable to the pSPA population. This percentage is applied
to impact mortalities at each wind farm site within the North Sea.

5.8.254 A similar calculation has also been conducted for the non-breeding season. During
the non-breeding season it is also assumed that guillemot from those colonies
exhibiting connectivity with the North Sea are equally distributed within this area. This
indicates that 2.89% of the population present in the North Sea during the nonbreeding season is attributable to the pSPA population. This percentage is applied to
impact mortalities at each wind farm site within the North Sea.
5.8.255 Tables E-7 detailed in Appendix E present the predicted displacement mortalities for
each project screened into the in-combination displacement assessment in each
biological season, using variable displacement and mortality rates. Displacement
rates of 30%, 50% and 70% have been used to show a range between 30%-70% as
advocated by Natural England. Table 5.57 presents the in-combination collision totals
for each biological season for the Flamborough and Filey Coast pSPA under each of
these scenarios.
Table 5.57

Summary of in-combination displacement figures for razorbill from the
Flamborough and Filey Coast pSPA
No of birds

Season

50%
displacement

40% displacement

70%
displacement

Breeding

129

161

226

Post-breeding

8

23

33

Non-breeding

2

9

13

Pre-breeding

6

18

25

SMart Wind position
5.8.256 The predicted in-combination mortality attributable to the Flamborough and Filey
Coast pSPA during the breeding season is 129 birds using a 40% displacement rate
and 10% mortality rate. During the post breeding season the predicted mortality
attributable to Flamborough and Filey Coast is 8 birds based on displacement rate of
30% and mortality rate of 2%. In the non-breeding season a mortality of 2 birds is
predicted and in the pre-breeding season a mortality of 6 birds is predicted based on
a displacement rate of 30% and mortality rate of 1%.
5.8.257 The PBR model detailed in Appendix H suggests that a mortality of 607 (f = 0.5) birds
is sustainable in the context of the pSPA population and the predicted mortalities in
Table 5.57 do not surpass this threshold in any season.
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Natural England position
5.8.258 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. Using the most precautionary end of the
scale advocated by Natural England, 70% displacement and 10% mortality rate, this
implies a mortality of 226 birds during the breeding season which equates to 2.02%
increase in baseline mortality.
5.8.259 In the post-breeding season using a displacement rate of 70% and mortality rate of
5%, a mortality of 33 birds is predicted, in the non-breeding season a mortality of 13
birds is predicted and in the pre-breeding season a mortality of 25 birds is predicted
using the same displacement and mortality rates.
5.8.260 During the examination of Hornsea Project One Natural England advocated an f
value of 0.3 for razorbil resulting in a PBR value of 364. A predicted displacement
mortality of 226 birds during the breeding season represents only 62% of the PBR
value.

5.8.264 PVA model outputs indicate that for the Flamborough and Filey Coast pSPA razorbill
population that under a conservative density independent model a level of additional
annual mortality of 486 individuals (equivalent to PBR with f = 0.4) would lead to a
reduction in the median population growth rate of approximately 2.5% (see Figure
A1.30 of Appendix G). The more realistic density dependent model predicts a
reduction in the growth rate of approximately 0.8%. These reductions in growth rate
are considered to be relatively minor when compared with either the historical growth
trend (7.2%) or the potential for this species to recover from losses (9.7%).
5.8.265 Therefore even when considering an over precautionary unrealistic displacement rate
of 70% and a mortality rate of 10% during the breeding season a predicted mortality
of 143 birds is considered sustainable in the context of the Flamborough and Filey
Coast pSPA population and therefore no adverse effect on the integrity of the
razorbill feature is predicted.
Puffin
Displacement

Conclusion

5.8.261 Drawing on the review in Furness (2013), for razorbill it is probable that impacts in the
breeding season are most likely to occur through impacts on breeding productivity.
Given that only Westermost Rough lies within the mean maximum foraging range of
birds that may derive from the Flamborough and Filey Coast pSPA, impacts on
productivity might be expected to be small.
5.8.262 Individual seabirds repeatedly commuting unusually long distances to find food tend
to be unsuccessful in their breeding attempts because they are unable to provision
chicks as frequently as necessary (Furness 2013). Displacement by individual
offshore wind farms is unlikely to reduce survival of breeding seabirds because they
tend to buffer their survival by abandoning breeding when conditions are
unfavourable (Furness 2013). However, displacement of non- breeders may impact
survival rates, and thus populations, if the habitat lost is of high quality and other
areas are at carrying capacity. Outside the breeding season, auks are distributed
across much of the North Sea, favouring areas along the east coast of Britain from
the Moray Firth to the Dogger Bank, the German Bight, and in the Skagerrak and
Kattegat. Given the significantly larger areas of habitat available elsewhere within
North Sea wintering areas, displacement of auks from within the footprints of wind
farm projects might be expected to result in only a negligible increase in mortality.

5.8.266 During the breeding season, the mean foraging range of breeding puffins from a
colony is 4 km, while the mean maximum range is 105.4 km and highest maximum
reported 200 km (Thaxter et al ., 2012). This strongly supports the hypothesis that
puffins in the Hornsea area in summer are likely to be predominantly over-summering
young immature birds rather than breeding adults from the Humberside colonies
(which are over 100 km from the Hornsea development). The RSPB FAME project
has not provided any foraging range data for puffins at UK colonies, but it is likely that
birds from colonies in areas where there is a severe shortage of food will travel
further than those reported in Thaxter et al . (2012) which is based mainly on studies
in colonies where breeding success was moderate to high. However, colonies on the
east coast of England generally show high breeding success and have not been
affected by dramatic food shortages experienced by populations in Shetland and
Orkney.

5.8.263 It is therefore considered inappropriate to assess population effects through annual
loss of a specific number of birds, as derived through a displacement/mortality
approach. However, for assessment purposes and to enable the population level
impact to be determine predicted figures can be compared to be PBR and PVA
models.
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5.8.267 Breeding colonies in the UK are deserted around mid-August, with modal departure
in mid-July to early August (Pennington et al ., 2004; Brown and Grice, 2005;
Forrester et al ., 2007). Breeding adults may desert colonies earlier than this in years
when there is severe food shortage, but such conditions have not been seen in
colonies that are near the Hornsea Zone. Breeding failure in Shetland and Orkney
may result in some adults abandoning their colony in May or June, but those birds
are probably unlikely to travel to the southern North Sea immediately on failing. All
puffins have left UK colonies and the immediately adjacent sea area by late August
(Wernham et al ., 2002; Harris and Wanless, 2011). Birds apparently migrate rapidly
away from breeding areas, fledglings travelling independently of adults (Harris and
Wanless, 2011). Concentrations of puffin occur in south-east Scotland and north-east
England (Harris and Wanless, 2011) approximately 50 km offshore. These
concentrations persist through September, but densities then decline slightly, until
February-March when puffins move back to breeding sites (Harris and Wanless
2011).
5.8.268 It was previously thought that adults undergo moult of flight feathers in mid-winter
rather than immediately after chicks fledge (Harris and Yule, 1977), although
flightlessness in puffins due to moult has been found in all months between
September and April (Harris and Wanless, 2011). Recent data suggest that most
adult puffins become flightless due to moult in October to November, and have
generally completed renewal of primaries by December (Harris and Wanless, 2011).
The youngest age-classes of immature puffins apparently moult primaries in summer
rather than in winter but details of how moult changes with age are rather unclear
(Harris and Wanless, 2011).

5.8.269 Autumn migration takes puffins into the open sea or ocean. Ring recoveries come
from the Faroe Islands and southern Norway to North Africa, from the western
Mediterranean Sea to Newfoundland. Ring recoveries have suggested that puffins
from colonies in north-east England and south-east Scotland winter predominantly
within the North Sea, with very few of those birds passing through the English
Channel, so it is likely that these birds do not cross the Atlantic in the way that birds
from south-west Ireland and Wales have been shown to do. It had been suggested
that a slight increase in numbers from North Sea colonies reaching France may
reflect the increase in population size at UK North Sea colonies and so increased
competition for food (Harris, 1984). However, deployment of geolocators on breeding
adult puffins at the Isle of May indicated that, in August to December 2007, about one
third of these birds moved into the east Atlantic, mostly off west Scotland and southwest Ireland, rather than remaining in the North Sea. The remaining two-thirds were
distributed throughout the North Sea but mostly in the north-west North Sea (Harris et
al ., 2010; 2013). A further deployment of geolocators on breeding adult puffins at the
Isle of May in 2009 showed similar results. These data suggest that there may be
substantial mixing of puffins from eastern and western coasts of Britain in the waters
west of Britain and Ireland in winter, though probably very few, if any, puffins from
western colonies enter the North Sea to mix with local birds there (Harris and
Wanless, 2011).
5.8.270 As with most other seabirds, ring recoveries indicate that young birds tend to travel
further (south and west) from their colonies than adults do, although the non-breeding
range is not dramatically different between juvenile and adult puffin (Wernham et al .,
2002; Harris and Wanless, 2011). et al A total of 21 puffins ringed abroad have been
recovered in the British Isles, 15 from Norway, one from the Faroe Islands, and 5
from France (Wernham et al ., 2002). The one recovery of a puffin from the Faroe
Islands was one of only four Faroese puffins recovered away from those islands, the
others being found in France, Iceland and Greenland. So details of the migrations of
Faroese puffins are unclear (Hammer et al ., 2013). Although no Icelandic-ringed
puffins have been recovered in the British Isles, three have been recovered in the
Faroe Islands (Hammer et al ., 2013) so it is reasonable to infer that some Icelandic
puffins are likely to visit UK waters during migration or winter. Petersen (1982, 1998)
considered that south-west Icelandic puffin adults most likely winter between Iceland,
Greenland and Newfoundland, while those from north and east Iceland may winter
from Iceland towards Norway and the Faroe Islands. According to Anker-Nilssen et
al. (2000), puffins ringed in northern Norway (Barents Sea colonies) have been
reported in winter from Iceland, Greenland and Newfoundland, but most recoveries
have come from the southern part of the Norwegian Sea, especially around the Faroe
Islands, and in the northern part of the North Sea. However, it may be inappropriate
to infer that larger numbers of recoveries in the Norwegian and North Sea imply that
more puffins winter there than in the west Atlantic, since the probability of a bird being
recovered may be dramatically different between these regions.
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5.8.271 Satellite tracking of five adult puffins immediately after breeding on Røst, Norway,
showed all of those birds moving northwards into the Barents Sea, where densities of
puffins in late summer are known to be very high (Anker-Nilssen and Aarvak, 2009),
suggesting that puffins from Norwegian colonies mainly disperse northwards postbreeding before moving westwards into the northern North Atlantic. Ringing data
indicate that juvenile puffins from Norway are more likely to be recovered in the west
Atlantic than are adults (Harris and Wanless, 2011), but this may in part reflect
differences in mortality risk rather than just differences in distribution between age
classes. Measurements of 98 puffins collected from beaches during a wreck in
Shetland in winter 1990-91 indicated that almost all of those birds originated from
colonies around the North Sea, with all age classes similarly affected; only two firstwinter birds in that sample had wing lengths suggesting they came from the far north
(Harris et al . 1991; Pennington et al . 2004). So it appears unlikely that puffins
occurring in the southern North Sea originate from overseas.
5.8.272 In summary, the population from which birds in Subzone 2 are likely to be drawn can
therefore be defined as predominantly young immatures from east coast UK colonies
between Humberside and Shetland during the breeding season, and a mixture of
adults and immatures from colonies between Humberside and Shetland during the
non-breeding season (see Appendix F). Puffins from western parts of the British Isles
apparently do not migrate through, or overwinter in the southern North Sea. With
puffins from overseas colonies exhibiting similar behaviour.
5.8.273 Displacement effects are predicted for puffin during the operational phase of wind
farm development. Puffin is considered to have a moderately low vulnerability to
displacement effects with a moderate flexibility in habitat use (Furness et al ., 2013).

5.8.276 In the non-breeding season (August-March ) 0.004% of birds are likely to originate
from the Flamborough and Filey Coast pSPA based on the information in Appendix
E. Using a displacement rate of 40% and a mortality rate of 1% the predicted
mortality of puffin in the non-breeding season is 0. No increase in background
mortality is therefore predicted.
Natural England position
5.8.277 Natural England advocate the presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. Using the upper end of Natural England’s
advocated displacement scale (70%) and mortality scale (10%), a mortality of 2 birds
is predicted during the breeding season. Noting that during the examination of
Hornsea Project One Natural England deemed 70% to be a worst case for puffin and
mortality rates would not be at the top end of the range (see Natural England’s
response to Dealine V of the examination of Hornsea Project One) Using a more
realistic worst case displacement rate of 50% and mortality rate of 5% as used during
the examination of Hornsea Project One, a mortality of 1 bird is predicted.
5.8.278 In the non-breeding season using a displacement rate of 70% and mortality rate of
5%, a 0 mortality is predicted.
Conclusion
5.8.279 Given the negligible percentage of the pSPA population affected by displacement
and the negligible increase in background mortality there is no indication of an
adverse effect on the integrity of puffin as a component of the assemblage feature at
Flamborough and Filey Coast pSPA.

5.8.274 As per JNCC and Natural England guidance, a range of displacement values are
presented for this species from 10 to 100%.
SMart Wind position
5.8.275 During the breeding season it was calculated that 5.77% of the birds present within
the Project site may originated from the Flamborough and Filey Coast pSPA. This
calculation is based on the highly precautionary assumption that puffin from the pSPA
travel distances of up to 200km in order forage, and the contribution the pSPA
population makes to the overall population with potential connectivity to Subzone 2
(33,944) is 5.77%. Thus 5.77% of birds may be attributable to the pSPA (See
Appendix F for full methodology). The mean puffin population estimate within
Subzone 2 and 2 km buffer during the breeding season (April-July) was 468 birds. A
predicted mortality of 1 puffin is predicted during the breeding season (Table 5.58)
based on a displacement rate of 40% and a mortality rate of 10%.
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Table 5.58

Displacement matrix for puffin from the Flamborough and Filey Coast pSPA during the breeding season

Displacement level (%)

Puffin
(Breeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

1

5

0

0

0

0

0

0

1

1

1

1

1

1

1

10

0

0

0

0

1

1

1

1

2

2

2

2

3

20

0

0

0

1

1

2

2

3

3

4

4

5

5

25

0

0

0

1

1

2

3

3

4

5

5

6

7

30

0

0

0

1

2

2

3

4

5

6

6

7

8

40

0

0

1

1

2

3

4

5

6

8

9

10

11

50

0

0

1

1

3

4

5

7

8

9

11

12

13

60

0

0

1

2

3

5

6

8

10

11

13

15

16

70

0

0

1

2

4

6

8

9

11

13

15

17

19

75

0

0

1

2

4

6

8

10

12

14

16

18

20

80

0

0

1

2

4

6

9

11

13

15

17

19

22

90

0

0

1

2

5

7

10

12

15

17

19

22

24

100

0

1

1

3

5

8

11

13

16

19

22

24

27
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Table 5.59

Displacement matrix for puffin from the Flamborough and Filey Coast pSPA during the non-breeding season

Mortality (%)

Displacement level (%)

Puffin (Nonbreeding)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

0

0

0

0

0

0

10

0

0

0

0

0

0

0

0

1

1

1

1

1

20

0

0

0

0

0

1

1

1

1

1

1

2

2

25

0

0

0

0

0

1

1

1

1

2

2

2

2

30

0

0

0

0

1

1

1

1

2

2

2

2

3

40

0

0

0

0

1

1

1

2

2

2

3

3

3

50

0

0

0

0

1

1

2

2

3

3

3

4

4

60

0

0

0

1

1

2

2

3

3

4

4

5

5

70

0

0

0

1

1

2

2

3

4

4

5

5

6

75

0

0

0

1

1

2

3

3

4

5

5

6

6

80

0

0

0

1

1

2

3

3

4

5

6

6

7

90

0

0

0

1

2

2

3

4

5

5

6

7

8

100

0

0

0

1

2

3

3

4

5

6

7

8

9
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In-combination assessment displacement of puffin
5.8.280 Guidance on the assessment of disturbance/displacement at the cumulative scale is
provided in King et al . (2009). In the absence of resource competition, the effect of
cumulative displacement would be negligible. However, such an assumption may not
be correct given that areas used by seabirds for foraging may be close to carrying
capacity. Since there is currently no simple method to determine carrying capacity,
King et al . (2009) recommend that cumulative displacement should be calculated by
summing displacement effects from each of the contributing developments.

5.8.285 Table F7 in Appendix F presents the predicted displacement mortalities for each
project screened into the in-combination displacement assessment in each biological
season, using variable displacement and mortality rates. Displacement rates of 30%,
50% and 70% have been used to show a range between 30%-70% as advocated by
Natural England. Table 5.60 presents the in-combination collision totals for each
biological season for the Flamborough and Filey Coast pSPA under each of these
scenarios.
Table 5.60

5.8.281 In assessing the potential impacts of displacement, estimates are required both of the
numbers of birds predicted to be displaced and then of the numbers of these that
might be expected to die following displacement.
5.8.282 Estimates of numbers of displaced birds were obtained by reviewing environmental
statements for planned offshore wind farms in the North Sea. In some cases, while
population estimates may have been provided, specific displacement estimates were
not available. Where project specific data was not available population data upon
which to determine potential levels of displacement and mortality have been derived
using data provided by Natural England in their seabird Sensitivity Mapping for
English Territorial water (WWT and MacArthur Green 2013). This dataset has been
compiled from the JNCC’s European Seabirds at Sea databased from boat surveys,
Wildfowl and Wetlands Trust (Consulting) Ltd’s aerial survey database and several
publically available boat based survey datasets from surveys for offshore wind farms
and comprises predicted densities at a resolution of 3km x 3km grid cells . See
Appendix e for detailed methodology.
5.8.283 During the breeding season for those wind farms located within mean-maximum
foraging range of puffin from Flamborough and Filey Coast pSPA, it is assumed that
all birds are attributable to the pSPA population. For those wind farm sites located
between mean-maximum and maximum foraging range (between 105.4-200 km from
the pSPA), it is assumed that birds may originate from breeding colonies with
connectivity to the North Sea, and for those wind farm sites located beyond 200 km it
is assumed that birds present do not originate from the pSPA breeding population.

Summary of in-combination displacement figures for puffin from the
Flamborough and Filey Coast pSPA using variable displacement and
mortality rates
No of birds

Season
40% displacement

70%
displacement

50% displacement

Breeding

14

18

25

Non-breeding

0

1

2

SMart Wind position
5.8.286 The predicted in-combination displacement mortality for puffin is 14 birds during the
breeding season using a displacement rate of 40% and mortality rate of 10%. This is
a 9.39 % increase in baseline mortality. No deaths are predicted outside of the
breeding season when using a 40% displacement rate and 2% mortality rate
5.8.287 The PBR model (Appendix H) suggests that a mortality of 17.4 (using a recovery
value of 0.2) is sustainable in the context of the pSPA population. Therefore predicted
mortality of 14 birds is considered sustainable in the context of the puffin population
which forms a component of the assemblage feature at the Flamborough and Filey
Coast pSPA.

5.8.284 As per the project alone assessment, during the non-breeding season it was
calculated that 0.42% of the population present in the North Sea during the postbreeding season is attributable to the pSPA population. This percentage is applied to
impact mortalities at each wind farm site within the North Sea.
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Natural England position
5.8.288 Natural England advocate the presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. Using the upper end of Natural England’s
advocated displacement scale (70%) and mortality scale (10%), an in-combination
mortality of 25 birds is predicted. This value exceeds the advocated PBR value of
17.4, however during the examination of Hornsea Project One Natural England noted
that the project areas contributing to the in-combination assessment lie in areas with
relatively low puffin densities during the summer and therefore would not expect
mortality rates to be at the upper end of the range considered (i.e., 70%). . When
determining the potential for an adverse effect on integrity for Hornsea Project One,
Natural England used a displacement rate of 50% and a mortality rate of 5% across
all seasons, in this scenario the predicted mortality during the breeding season is 9
and 1 during the non- breeding season.
Conclusion
5.8.289 Even considering the above analysis the very small area of resource affected by the
proposed development indicates that, should displacement occur, there are extensive
areas of good quality foraging habitat available to puffin outside of the development
area. For non-breeding puffin the area available for them to re-distribute into is even
greater (i.e. much of the North Sea). Therefore no adverse effect on the integrity of
the puffin as a component of the assemblage feature of the Flamborough and Filey
Coast pSPA is predicted.
Assessment of potential effect on the integrity of Forth Islands SPA

5.8.292 The breeding populations of fulmar (798 pairs) form part of the larger seabird
assemblage at the Forth Islands SPA. Population estimates contemporaneous with
boat-based surveys at Subzone 2 indicate that the breeding population estimate of
fulmar is currently 569 pairs with 3,437 razorbill present (JNCC, 2013).
Fulmar
Displacement
5.8.293 Displacement effects on fulmar are predicted during the operational phase of the
wind farm development.
5.8.294 Fulmar has undergone one of the most dramatic expansions in range and population
of any UK breeding seabird in recent years (Brown and Grice, 2005; Forrester et al .,
2007). Fulmars feed on a wide diversity of food including plactonic crustacean,
cephalopods and small fish (Cramp and Perrins, 1977).
5.8.295 Fulmar have an extensive foraging range with Project Two only representing 0.14%
of the available foraging area, as defined by the mean-maximum foraging range of
400 km from their breeding colonies (Thaxter et al ., 2012). They are a highly pelagic
seabird and foraging trips can last up to 30 hours (Furness and Todd, 1984). Fulmar
is also considered to have a low vulnerability to displacement effects with a high
flexibility in habitat use (Furness et al ., 2013).
5.8.296 The Project Two site is within mean-maximum foraging range of 3 SPA sites
(Flamborough and Filey Coast pSPA, Forth Islands SPA, Fowlsheugh SPA).
SMart Wind position

Introduction and Site Description
5.8.290 The Forth Islands are located on the east coast of Scotland in and around the Firth of
Forth, 345 km from Project Two. The SPA consists of a number of individual islands
including Inchmickery, Fidra, Lamb, Craigleith, Bass Rock, the Isle of May and a
several additional smaller islands. Those islands located in the inner Firth of Forth are
very low lying with those in the outer Forth steeper and rockier. The islands provide
suitable nesting habitat for several seabird species and the SPA is designated for
breeding populations of gannet (21,600 pairs), shag (2,400 pairs), lesser blackbacked gull (1,500 pairs), Sandwich tern (440 pairs), Roseate tern (8 pairs), common
tern (334 pairs), Arctic tern (540 pairs) and puffin (14,000 pairs). The site regularly
supports 90,000 seabirds during the breeding season, including breeding populations
of fulmar (798 pairs), cormorant (200 pairs), herring gull (6,600 pairs), kittiwake
(8,400 pairs), guillemot (16,000 pairs) and razorbill (1,400 pairs).
Features screened into the assessment
5.8.291 The screening assessment identified the potential for LSE on the following features of
this SPA:

Fulmar (displacement in the breeding and non-breeding season)

5.8.297 The mean peak fulmar population estimate within Subzone 2 and 2 km buffer during
the main breeding season (April to August) was 3037 birds. Based on the
precautionary assumption that 100 % of the birds present within the Project area
during the breeding season originate from the Forth Islands SPA, displacement
analysis predicted a mortality of 4 fulmar during the breeding season based on a
displacement rate of 30% and mortality rate of 2% (Table 5.61). This represents
0.25% of the current SPA breeding population.
5.8.298 Outside of the breeding season birds present within the Project Two site are from a
wider population of birds present in the North Sea. The proportion of birds likely to
originate from the Flamborough and Filey coast pSPA was calculated based on the
proportion the SPA population contributes to the BDMPS in the non-breeding season.
5.8.299 During the post-breeding season (September-October), based on 30% displacement
rate and 1% mortality rate, 0 mortalities are predicted (Table 5.62). During both the
non-breeding and pre-breeding season, 0 mortalities are also predicted using a 30%
displacement rate and 1% mortality rate (Table 5.63 and Table 5.64).
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Natural England’s position
5.8.300 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. Using a more precautionary displacement
and mortality rate of 70% and 10% respectively, during the breeding a mortality of 49
birds predicted. This assumes that 100% of birds present within the site orginate from
the Forth Islands SPA. This represents 0.6% of the SPA feature.
5.8.301 In the post breeding, non-breeding and pre-breeding season mortalities of 5, 1 and 2
birds are predicted using a 70% displacement rate and 10% mortality rate.
Conclusion
5.8.302 Fulmar are long-lived seabirds, a fact highlighted in the extremely low background
mortality rate of this species (1.4 birds per 100 sourced from Furness and Wade,
2012). It is considered that the low level of mortality predicted is very likely to be an
over estimate of this gregarious behaviour including notable affinity to trawler vessels
(Fisher, 1952; Camphuysen and Garthe, 1997).
5.8.303 Given the small number of mortalities predicted as a result of displacement using
either SMart Wind’s advocated displacement and mortality rates or the more
precautionary end of the scale advocated by Natural England there is unlikely to be
an adverse effect on the integrity of the fulmar component of the Flamborough and
Filey Coast pSPA assemblage feature during the breeding and non-breeding
seasons.
5.8.304 In conclusion, there is no indication of an adverse effect arising from displacement
associated with the operational wind farm, on the integrity of the fulmar breeding
feature of the Forth Islands SPA. This conclusion is reached using a highly
precautionary analytical approach considering the low percentage of the SPA
population potentially affected by displacement and the extensive foraging range of
fulmar.
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Table 5.61

Displacement matrix for Fulmar from the Forth Islands SPA during the breeding season

Displacement level (%)

Fulmar
(Breeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

1

1

2

3

4

4

5

6

6

7

2

0

0

1

1

3

4

6

7

8

10

11

13

14

5

0

1

2

4

7

11

14

18

21

25

28

32

35

10

1

1

4

7

14

21

28

35

42

49

56

63

70

20

1

3

7

14

28

42

56

70

84

98

113

127

141

25

2

4

9

18

35

53

70

88

106

123

141

158

176

30

2

4

11

21

42

63

84

106

127

148

169

190

211

40

3

6

14

28

56

84

113

141

169

197

225

253

281

50

4

7

18

35

70

106

141

176

211

246

281

317

352

60

4

8

21

42

84

127

169

211

253

295

338

380

422

70

5

10

25

49

98

148

197

246

295

345

394

443

492

75

5

11

26

53

106

158

211

264

317

369

422

475

528

80

6

11

28

56

113

169

225

281

338

394

450

507

563

90

6

13

32

63

127

190

253

317

380

443

507

570

633

100

7

14

35

70

141

211

281

352

422

492

563

633

704
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Table 5.62

Displacement matrix for Fulmar from the Forth Islands SPA during the post breeding season

Displacement level (%)

Fulmar (Postbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

1

1

1

2

0

0

0

0

0

0

1

1

1

1

1

1

1

5

0

0

0

0

1

1

1

2

2

2

3

3

4

10

0

0

0

1

1

2

3

4

4

5

6

6

7

20

0

0

1

1

3

4

6

7

9

10

11

13

14

25

0

0

1

2

4

5

7

9

11

12

14

16

18

30

0

0

1

2

4

6

9

11

13

15

17

19

21

40

0

1

1

3

6

9

11

14

17

20

23

26

28

50

0

1

2

4

7

11

14

18

21

25

28

32

36

60

0

1

2

4

9

13

17

21

26

30

34

38

43

70

0

1

2

5

10

15

20

25

30

35

40

45

50

75

1

1

3

5

11

16

21

27

32

37

43

48

53

80

1

1

3

6

11

17

23

28

34

40

45

51

57

90

1

1

3

6

13

19

26

32

38

45

51

58

64

100

1

1

4

7

14

21

28

36

43

50

57

64

71
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Table 5.63

Displacement matrix for Fulmar from the Forth Islands SPA during the non breeding season

Displacement level (%)

Fulmar (Nonbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

0

0

0

1

1

1

10

0

0

0

0

0

0

1

1

1

1

1

1

1

20

0

0

0

0

1

1

1

1

2

2

2

2

3

25

0

0

0

0

1

1

1

2

2

2

3

3

3

30

0

0

0

0

1

1

2

2

2

3

3

4

4

40

0

0

0

1

1

2

2

3

3

4

4

5

5

50

0

0

0

1

1

2

3

3

4

5

5

6

7

60

0

0

0

1

2

2

3

4

5

6

6

7

8

70

0

0

0

1

2

3

4

5

6

6

7

8

9

75

0

0

0

1

2

3

4

5

6

7

8

9

10

80

0

0

1

1

2

3

4

5

6

7

8

10

11

90

0

0

1

1

2

4

5

6

7

8

10

11

12

100

0

0

1

1

3

4

5

7

8

9

11

12

13

157

sdf
Table 5.64

Displacement matrix for Fulmar from the Forth Islands SPA during the pre-breeding season

Displacement level (%)

Fulmar (Prebreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

1

1

5

0

0

0

0

0

0

1

1

1

1

1

1

2

10

0

0

0

0

1

1

1

2

2

2

2

3

3

20

0

0

0

1

1

2

2

3

4

4

5

6

6

25

0

0

0

1

2

2

3

4

5

5

6

7

8

30

0

0

0

1

2

3

4

5

6

6

7

8

9

40

0

0

1

1

2

4

5

6

7

9

10

11

12

50

0

0

1

2

3

5

6

8

9

11

12

14

15

60

0

0

1

2

4

6

7

9

11

13

15

17

19

70

0

0

1

2

4

6

9

11

13

15

17

19

22

75

0

0

1

2

5

7

9

12

14

16

19

21

23

80

0

0

1

2

5

7

10

12

15

17

20

22

25

90

0

1

1

3

6

8

11

14

17

19

22

25

28

100

0

1

2

3

6

9

12

15

19

22

25

28

31
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Assessment within
HRA

Project included within
Project Two incombination assessment
(Yes/No)

Dudgeon

Qualitative

No – Minor impact

East Anglia One

Qualitative

No – Negligible impact

Galloper

Qualitative

No – Minor impact

Greater Gabbard

Qualitative

No – Minor impact

Gunfleet Sands I, II and III

Qualitative

No – Negligible impact

Quantitative

Yes

No assessment

No

Quantitative

Yes

No assessment

No

Kentish Flats Extension

Qualitative

No – Negligible impact

In-combination displacement assessment displacement of fulmar
5.8.305 During the breeding season a foraging range approach has been used to identify
those plans and projects that may have connectivity with the relevant designated
population during the breeding season. Table 5.65and Table 5.66present those
projects screened into the assessment for during the breeding season based on the
foraging range and the type of assessment conducted to assess a particular impact.
A project is not included in the in-combination assessment if no assessment was
carried out or if a qualitative assessment indicated a negligible or minor impact.
5.8.306 This approach differs from that used for the auk species where data has been
obtained from density data provided in the Natural England seabird Sensitivity
Mapping for English Territorial water (WWT and MacArthur Green 2013).
5.8.307 At the time of submission, the data for fulmar had not been made available in time for
use within the assessment.

Offshore wind farm

Hornsea Project One

5.8.308 There a number of proposed projects in the planning system for which there is little to
no environmental information (East Anglia Four and Firth of Forth - Phase II and III)
or the information that is available is to be updated (East Anglai Three);Submission of
application documents is expected in Q4 2015 for East Anglia Three, Q4 2016 for
East Anglia Four, 2014 for Firth of Forth Phase II and 2016 for Firth of Forth Phase
III. These projects are screened out of the in-combination assessment as no
ornithological information is currently available.

Humber Gateway

Lincs

Qualitative

No – Negligible impact

Table 5.65

London Array Phase I

Qualitative

No – Minor impact

No assessment

No

Moray Firth Project One (MORL)

Qualitative

No – Minor impact

Neart na Gaoithe

Qualitative

No – Impact not significant

Race Bank

Qualitative

No – Minor impact

Seagreen Alpha (Firth of Forth Phase I)

No assessment

No

Seagreen Bravo (Firth of Forth Phase I)

No assessment

No

Sheringham Shoal

No assessment

No

Thanet

Qualitative

No – No impact

Teesside

Qualitative

No – Negligible impact

Triton Knoll

Qualitative

No – Minor impact

No assessment

No

Projects/plans screened into the in-combination assessment for fulmar.

Inch Cape
Kentish Flats

Lynn and Inner Dowsing
Assessment within
HRA

Offshore wind farm

Hornsea Project Two
Aberdeen European
Deployment Centre

Offshore

Wind

Beatrice

Project included within
Project Two incombination assessment
(Yes/No)

Quantitative

Yes

Qualitative

No – Negligible impact

Qualitative

No – Minor impact

No assessment

No

Blyth Demonstration Site

Qualitative

No – Negligible impact

Dogger Creyke Beck - Projects A and B

Qualitative

No – Minor impact

Dogger Bank Teesside A and B

Qualitative

No – Minor impact

Belwind Phase I and II

Westermost Rough
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5.8.309 For the in-combination displacement for fulmar three projects/plans are considered
quantitatively in-combination with Project Two, Hornsea Project One, and Inch Cape.
The remaining projects/plans presented in Table 5.66 qualitatively assessed
displacement effects upon fulmar with no impacts above Minor significance.
5.8.310 Quantitative displacement analyses were undertaken for just three projects; Hornsea
Project Two, Hornsea Project One and Inch Cape. The total displacement mortality
associated with these three assessments during the breeding season, shown in
Table 5.66.
Table 5.66

Fulmar in-combination mortality as a result of displacement for the Forth
Islands SPA
Predicted total breeding
season mortalities

Predicted total nonbreeding season

Hornsea Project Two

6

1

Hornsea Project One

6

1

Inch Cape

1

1

Total

13

3

Wind farm project

5.8.315 For Inch Cape it has not been possible to derive mortality estimates using a higher
displacement and mortality rate as only the figures presented in Table 5-32 are
available.
5.8.316 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively Using a displacement rate of 70% and
mortality rate of 10%, an in-combination mortality of 64 birds is predicted for Hornsea
Project Two and Hornsea Project One. This is based on 100% birds present within
the Project Two and Project One site originating from the Forth Islands SPA, which is
highly unlikely given the distance from the SPA and the foraging habitat available for
this species.
5.8.317 Outside of the breeding season using a displacement rate of 70% and mortality rate
of 1% an incombination mortality of 2 birds is predicted for Hornsea Project One and
Hornsea Project Two.
Conclusion
5.8.318 Given the small number of mortalities predicted as a result of displacement using
either SMart Wind’s advocated displacement and mortality rates or the more
precautionary end of the scale advocate by Natural England there is no indication of
an adverse effect on integrity due to in-combination displacement mortality on fulmar
as a component of the assemblage feature of Flamborough and Filey Coast pSPA.

SMart Wind position
5.8.311 Although Hornsea Project One and Two is within mean maximum foraging range of
breeding fulmar from the Forth Islands SPA, other fulmar breeding features are closer
to this Project (e.g Flamborough and Filey Coast pSPA). Nevertheless, taking a
precautionary breeding season predicted mortality of 13 birds and represents a small
proportion SPA population and only 0.4% of the breeding population, any increase in
baseline mortality is likely to be sustainable.
5.8.312 Outside of the breeding season mortality if 3 birds represents less the 0.09% of the
breeding feature and therefore no adverse effect is predicted.
5.8.313 In conclusion, there is no indication of an adverse effect due to in-combination
displacement mortality on fulmar as a breeding feature of the Forth Islands SPA.

Assessment of potential effect on the integrity of Fowlsheugh SPA
Introduction and Site Description
5.8.319 Fowlsheugh SPA is located on the east coast of Scotland in Aberdeenshire, 394 km
from Project Two. The site consists of sea cliffs of approximately 30-60 m in height
which provide suitable nesting habitat for breeding seabirds. The site is designated
for breeding populations of kittiwake (36,650 pairs) and guillemot (56,450 individuals)
and regularly supports 145,000 seabirds during the breeding season including
breeding populations of fulmar (1,170 pairs), herring gull (3,190 pairs) and razorbill
(5,800 individuals).
Features screened into the assessment

Natural England position
5.8.314

As stated above for the in-combination displacement assessment on fulmar from the
Forth Islands SPA, SMart Wind have used quantitative data where available. Data
from the Natural England seabird Sensitivity Mapping for English Territorial water
(WWT and MacArthur Green, 2013) had not been made available in time for use
within the assessment.

5.8.320 The screening assessment identified the potential for LSE on the following features of
this SPA:


Fulmar (displacement in the breeding season and non-breeding season); and

5.8.321 The breeding populations of fulmar (1,170 pairs) and razorbill (5,800 individuals) form
part of the larger seabird assemblage at Fowlsheugh SPA. The most recent
population estimates of both species that are contemporaneous with boat-based
surveys conducted at the Hornsea zone are 158 pairs for fulmar and 5,260
individuals for razorbill (JNCC, 2013).
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Fulmar

5.8.331 The assumption that all birds present within the site originate from the Fowlsheugh
SPA is highly unlikely given the distance of the Project site from the SPA.

Displacement
Conclusion
5.8.322 Displacement effects on fulmar are predicted during the operational phase of the
wind farm development.
5.8.323 Fulmar have an extensive foraging range with Project Two only representing 0.01%
of the available foraging area, as defined by the mean-maximum foraging range of
400 km from Fowlsheugh SPA (Thaxter et al ., 2012). Fulmar is also considered to
have a low vulnerability to displacement effects with a high flexibility in habitat use
(Furness et al ., 2013).
5.8.324 The Project 2 site is 345km from the Fowlsheugh SPA, at the far limits of fulmar’s
mean maximum foraging range of 400km (Thaxter et al 2012).
SMart Wind position

5.8.332 Fulmar are long-lived seabirds, a fact highlighted in the extremely low background
mortality rate of this species (1.4 birds per 100 sourced from Furness and Wade,
2012). It is considered that the low level of mortality predicted is very likely to be an
over estimate of this gregarious behaviour including notable affinity to trawler vessels
(Fisher, 1952; Camphuysen and Garthe, 1997).
5.8.333 In conclusion, there is no indication of an adverse effect arising from displacement
associated with the operational wind farm, on the integrity of the fulmar breeding
feature of the Fowlsheugh Islands SPA. This conclusion is reached using a highly
precautionary analytical approach considering the low percentage of the SPA
population potentially affected by displacement and the extensive foraging range of
fulmar.

5.8.325 Based on the precautionary assumption that 100 % of the birds present within the
Project area during the breeding season originate from the Fowlsheugh SPA,
displacement analysis predicted a mortality of 6 fulmar during the breeding season
(Table 5.67) based on a displacement rate of 30% and mortality rate of 2%. This
represents 0.25% of the current SPA breeding population.
5.8.326 Fulmar are long-lived seabirds, a fact highlighted in the extremely low background
mortality rate of this species (1.4 birds per 100 sourced from Furness and Wade,
2012).
5.8.327 Outside of the breeding season, birds present within the Project Two site are from a
wider population of birds present in the North Sea. The proportion of birds likely to
originate from the Fowlsheugh SPA was calculated based on the proportion the SPA
population contributes to the BDMPS in the non-breeding season.
5.8.328 In the post breeding season, 0 mortalities were predicted using a 30% displacement
rate and 1% mortality rate (Table 5.68). In the non-breeding season and pre-breeding
season, 0 mortalities were also predicted using a 30% displacement rate and 1%
mortality rate (Table 5.67 and Table 5.68).
Natural England position
5.8.329 Natural England advocate the presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. Using a more precautionary displacement
and mortality rate of 70% and 10%, during the breeding season a mortality of 73
birds is predicted. This assumes that 100% of birds present within the site orginate
from the Fowlsheugh SPA and represents 1.5% of the SPA feature.
5.8.330 In the post breeding, non-breeding and pre-breeding season mortalities of 7, 1 and 3
birds are predicted using a 70% displacement rate and 10% mortality rate.
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Table 5.67

Displacement matrix for Fulmar from the Fowlsheugh SPA in the breeding season

Displacement level (%)

Fulmar
(Breeding)

Mortality (%)
1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

1

1

2

3

4

5

6

7

8

9

10

2

0

0

1

2

4

6

8

10

13

15

17

19

21

5

1

1

3

5

10

16

21

26

31

37

42

47

52

10

1

2

5

10

21

31

42

52

63

73

83

94

104

20

2

4

10

21

42

63

83

104

125

146

167

188

209

25

3

5

13

26

52

78

104

130

156

183

209

235

261

30

3

6

16

31

63

94

125

156

188

219

250

282

313

40

4

8

21

42

83

125

167

209

250

292

334

376

417

50

5

10

26

52

104

156

209

261

313

365

417

469

522

60

6

13

31

63

125

188

250

313

376

438

501

563

626

70

7

15

37

73

146

219

292

365

438

511

584

657

730

75

8

16

39

78

156

235

313

391

469

548

626

704

782

80

8

17

42

83

167

250

334

417

501

584

668

751

835

90

9

19

47

94

188

282

376

469

563

657

751

845

939

100

10

21

52

104

209

313

417

522

626

730

835

939

1043

162

sdf
Table 5.68

Displacement matrix for Fulmar from the Fowlsheugh SPA during the post-breeding season

Displacement level (%)

Fulmar (Postbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

1

1

1

1

1

1

2

0

0

0

0

0

1

1

1

1

1

2

2

2

5

0

0

0

1

1

2

2

3

3

4

4

5

5

10

0

0

1

1

2

3

4

5

6

7

8

9

11

20

0

0

1

2

4

6

8

11

13

15

17

19

21

25

0

1

1

3

5

8

11

13

16

18

21

24

26

30

0

1

2

3

6

9

13

16

19

22

25

28

32

40

0

1

2

4

8

13

17

21

25

29

34

38

42

50

1

1

3

5

11

16

21

26

32

37

42

47

53

60

1

1

3

6

13

19

25

32

38

44

51

57

63

70

1

1

4

7

15

22

29

37

44

52

59

66

74

75

1

2

4

8

16

24

32

39

47

55

63

71

79

80

1

2

4

8

17

25

34

42

51

59

67

76

84

90

1

2

5

9

19

28

38

47

57

66

76

85

95

100

1

2

5

11

21

32

42

53

63

74

84

95

105
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Table 5.69

Displacement matrix for Fulmar from the Fowlsheugh SPA during the non-breeding season

Displacement level (%)

Fulmar (Nonbreeding)

Mortality (%)

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

0

1

1

1

1

1

10

0

0

0

0

0

1

1

1

1

1

2

2

2

20

0

0

0

0

1

1

2

2

2

3

3

4

4

25

0

0

0

0

1

1

2

2

3

3

4

4

5

30

0

0

0

1

1

2

2

3

4

4

5

5

6

40

0

0

0

1

2

2

3

4

5

5

6

7

8

50

0

0

0

1

2

3

4

5

6

7

8

9

10

60

0

0

1

1

2

4

5

6

7

8

9

11

12

70

0

0

1

1

3

4

5

7

8

10

11

12

14

75

0

0

1

1

3

4

6

7

9

10

12

13

15

80

0

0

1

2

3

5

6

8

9

11

13

14

16

90

0

0

1

2

4

5

7

9

11

12

14

16

18

100

0

0

1

2

4

6

8

10

12

14

16

18

20
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Displacement matrix for Fulmar from the Fowlsheugh SPA during the pre-breeding season

Fulmar
(Prebreeding)

Mortality (%)

Displacement level (%)

Table 5.70

1

2

5

10

20

30

40

50

60

70

80

90

100

1

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

1

1

1

1

1

5

0

0

0

0

0

1

1

1

1

2

2

2

2

10

0

0

0

0

1

1

2

2

3

3

4

4

5

20

0

0

0

1

2

3

4

5

6

6

7

8

9

25

0

0

1

1

2

3

5

6

7

8

9

10

11

30

0

0

1

1

3

4

6

7

8

10

11

12

14

40

0

0

1

2

4

6

7

9

11

13

15

17

18

50

0

0

1

2

5

7

9

11

14

16

18

21

23

60

0

1

1

3

6

8

11

14

17

19

22

25

28

70

0

1

2

3

6

10

13

16

19

22

26

29

32

75

0

1

2

3

7

10

14

17

21

24

28

31

34

80

0

1

2

4

7

11

15

18

22

26

29

33

37

90

0

1

2

4

8

12

17

21

25

29

33

37

41

100

0

1

2

5

9

14

18

23

28

32

37

41

46
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Assessment within
HRA

Project included within
Project Two incombination assessment
(Yes/No)

Galloper

Qualitative

No – Minor impact

Greater Gabbard

Qualitative

No – Minor impact

Gunfleet Sands I, II and III

Qualitative

No – Negligible impact

Quantitative

Yes

No assessment

No

Quantitative

Yes

No assessment

No

In-combination displacement assessment
5.8.334 During the breeding season a foraging range approach has been used to identify
those plans and projects that may have connectivity with the relevant designated
population during the breeding season. Table 5.71 and Table 5.72 present those
projects screened into the assessment for during the breeding season based on the
foraging range and the type of assessment conducted to assess a particular impact.
A project is not included in the in-combination assessment if no assessment was
carried out or if a qualitative assessment indicated a negligible or minor impact.
5.8.335 This approach differs from that used for the auk species where data has been
obtained from density data provided in the Natural England seabird Sensitivity
Mapping for English Territorial water (WWT and MacArthur Green 2013).

Offshore wind farm

Hornsea Project One
Humber Gateway
Inch Cape

5.8.336 At the time of submission, the data for fulmar had not been made available in time for
use within the assessment.

Kentish Flats
Kentish Flats Extension

Qualitative

No – Negligible impact

5.8.337 There a number of proposed projects in the planning system for which there is little to
no environmental information (East Anglia Four and Firth of Forth - Phase II and III)
or the information that is available is to be updated (East Anglai Three);Submission of
application documents is expected in Q4 2015 for East Anglia Three, Q4 2016 for
East Anglia Four, 2014 for Firth of Forth Phase II and 2016 for Firth of Forth Phase
III. These projects are screened out of the in-combination assessment as no
ornithological information is currently available.

Lincs

Qualitative

No – Negligible impact

London Array Phase I

Qualitative

No – Minor impact

No assessment

No

Moray Firth Project One (MORL)

Qualitative

No – Minor impact

Neart na Gaoithe

Qualitative

No – Impact not significant

Race Bank

Qualitative

No – Minor impact

Seagreen Alpha (part of Firth of Forth
Phase I)

No assessment

No

Seagreen Bravo (part of Firth of Forth
Phase I)

No assessment

No

Sheringham Shoal

No assessment

No

Thanet

Qualitative

No – No impact

Teesside

Qualitative

No – Negligible impact

Triton Knoll

Qualitative

No – Minor impact

No assessment

No

Table 5.71

Projects/plans screened into the in-combination assessment for fulmar.

Assessment within
HRA

Offshore wind farm

Hornsea Project Two

Project included within
Project Two incombination assessment
(Yes/No)

Quantitative

Yes

Qualitative

No – Negligible impact

Qualitative

No – Minor impact

No assessment

No

Blyth Demonstration Site

Qualitative

No – Negligible impact

Dogger Creyke Beck - Projects A and B

Qualitative

No – Minor impact

Dudgeon

Qualitative

No – Minor impact

East Anglia One

Qualitative

No – Negligible impact

Aberdeen European
Deployment Centre

Offshore

Wind

Beatrice
Belwind Phase I and II

Lynn and Inner Dowsing

Westermost Rough

5.8.338 For the in-combination displacement for fulmar three projects/plans are considered
quantitatively in-combination with Project Two. The remaining projects/plans
presented in Table 5.71 qualitatively assessed displacement effects upon fulmar with
no impacts above Minor significance.
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5.8.339 Quantitative displacement analyses were undertaken for just three projects; Hornsea
Project One, Hornsea Project Two and Inch Cape. The total displacement mortality
associated with these three assessments during the breeding season, shown in
Table.
Table 5.72

Fulmar in-combination mortality as a result of displacement for the Forth
Islands SPA
Predicted total breeding
season mortalities

Predicted total nonbreeding season

Hornsea Project Two

6

1

Hornsea Project One

6

1

Inch Cape

1

1

Total

13

3

Wind farm project

the Project Two and Project One site originating from the Fowlsheugh SPA, which is
highly unlikely given the distance from the SPA and the foraging habitat available for
this species.
5.8.345 Outside of the breeding season using a displacement rate of 70% and mortality rate
of 10% an incombination mortality of 2 birds is predicted for Hornsea Project One and
Hornsea Project Two
5.8.346 Given the small number of mortalities predicted as a result of displacement using
either SMart Wind’s advocated displacement and mortality rates or the more
precautionary end of the scale advocate by Natural England there is no indication of
an adverse effect on integrity due to in-combination displacement mortality on fulmar
as a component of the assemblage feature of Flamborough and Filey Coast pSPA.
5.8.347 In conclusion, there is no indication of an adverse effect due to in-combination
displacement mortality on the integrity of the breeding fulmar feature of Fowshelgh
SPA.
Summary: Offshore Bird Features

SMart Wind position
5.8.340 Although Hornsea Project One and Two is within mean maximum foraging range of
breeding fulmar from the Fowlsheugh SPA, other fulmar breeding features are closer
to this Project (e.g Flamborough and Filey Coast pSPA). Nevertheless, taking a
precautionary breeding season predicted mortality of 13 birds represents a small
proportion of the SPA population and only 0.5% of the breeding population.
Therefore, any increase in baseline mortality is likely to be sustainable.
5.8.341 Outside of the breeding season, mortality of 3 birds represents less the 0.13% of the
breeding feature and therefore no adverse effect is predicted.

5.8.348 The potential effects on qualifying features of European sites due to collision during
the period of operation at Project Two, either alone or in-combination with other plans
or projects are not considered significant.
5.8.349 The potential effects on qualifying features of European sites due to displacement
during the period of operation at Project Two, either alone or in-combination with
other plans or projects are not considered significant.
5.8.350 There is therefore no indication of an adverse effect on the integrity of the following
sites:

Natural England position
5.8.342 As stated above for the in-combination displacement assessment on fulmar from the
Fowlsheugh SPA, SMart Wind have used quantitative data where available. Data
from the Natural England seabird Sensitivity Mapping for English Territorial water
(WWT and MacArthur Green, 2013) had not been made available in time for use
within the assessment.
5.8.343 For Inch Cape it has not been possible to derive mortality estimates using a higher
displacement and mortality rate as only the figures presented in Table 5-32 are
available.
5.8.344 Natural England advocate presentation of a range of displacement and mortality
levels up to 70% and 10%, respectively. Using a displacement rate of 70% and
mortality rate of 10%, an in-combination mortality of 95 birds is predicted for Hornsea
Project One and Hornsea Project Two. This is based on 100% birds present within
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Flamborough and Filey Coast pSPA;



Forth Islands SPA; and



Fowlsheugh SPA;
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5.9

Intertidal Ornithology: Assessment of Adverse Effects on Site
Integrity

Conservation objectives
5.9.6

Introduction
5.9.1

5.9.2

5.9.3

5.9.4

5.9.5

The screening exercise (stage 1 of the HRA process) identified potential for LSEs on
the qualifying features of the Humber Estuary SPA (and Ramsar) as a result of the
export cable installation in the intertidal zone.

The conservation objectives of the Humber Estuary SPA with regard to the individual
species and/or assemblage of species for which the site has been classified (“the
Qualifying Features‟ listed in Table 5.73) are stated to be (Natural England, 2014):


Ensure that the integrity of the site is maintained or restored as appropriate, and
ensure that the site contributes to achieving the aims of the Wild Birds Directive,
by maintaining or restoring;

Humber Estuary SPA site description



The extent and distribution of the habitats of the qualifying features;

The Humber Estuary SPA covers 37,630 ha, encompassing the second largest
coastal plain estuary in the UK which at its widest is 14 km across. It is a muddy
macro-tidal estuary, with the second highest tidal range in Britain (7.2 m). The
estuary is formed by the confluence of the tidal rivers Ouse and Trent, and provides
the largest single input of freshwater from Britain into the North Sea; its catchment
drains around 20% of the total land area of England.



The structure and function of the habitats of the qualifying features;



The supporting processes on which the habitats of qualifying features rely;



The populations of each of the qualifying features; and



The distribution of the qualifying features within the site.

The Humber Estuary SPA comprises of extensive wetland and coastal habitats with
approximately one-third of the estuary exposed as mud- or sand-flats at low tide. On
the north Lincolnshire coast, saltmarsh is backed by low sand dunes with marshy
slacks and brackish pools.
During the breeding season Humber Estuary SPA supports populations of European
Importance of four Annex 1 species, bittern, marsh harrier, avocet and little tern.
Annex 1 species that occur in populations of European importance in the winter
months are bittern, hen harrier, bar-tailed godwit, golden plover and avocet. An
Annex 1 species that occurs in populations of European importance on passage is
ruff.
A number of migratory species occur in numbers of European importance. On
passage such species are dunlin, knot, black-tailed godwit and redshank. Over winter
periods such interest features are dunlin, knot, black-tailed godwit, shelduck and
redshank. In addition, the site supports an assemblage of over 20,000 waterbirds12
(153,934 birds 1996/7 to 2000/1).

5.9.7

For the species screened into the assessment the population numbers from the SPA
citation (Natural England, 2007) are detailed in Table 5.73. The Ramsar criterion are
detailed in Table 5.74.

Table 5.73

SPA population numbers for Humber Estuary SPA.
SPA Citation (Natural England, 2007)

Species

(5 year peak mean for 1996/7 – 2000/1
unless otherwise stated)

During the breeding season under Article 4.1 of the Directive
Bittern

10.5% of the population in Great Britain
2000-2002

Marsh harrier

6.3% of the population in Great Britain
1998-2002

Avocet

8.6% of the population in Great Britain
1998-2002

Little tern

2.1% of the population in Great Britain
1998-2002

Over-winter under Article 4.1 of the Directive
12

The definition of waterbirds used in this assessment is in accordance with the Ramsar
convention upon which the SPA citation was based (Ramsar, 2007) i.e. "birds ecologically
dependent on wetlands".

Bittern

4% of the population in Great Britain
1998/9 to 2002/3

Hen harrier

1.1% of the population in Great Britain
1997/8 to 2001/2
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SPA Citation (Natural England, 2007)

Table 5.74

Ramsar Criterion for the Humber Estuary Ramsar Site.

Species

(5 year peak mean for 1996/7 – 2000/1
unless otherwise stated)

Cited species (subspecies)

Bar-tailed godwit

4.4% of the population in Great Britain

Ramsar criterion 5

Golden plover

12.3% of the population in Great Britain

Avocet

1.7% of the population in Great Britain

On passage under Article 4.1 of the Directive
Ruff

Reason for qualifying (5 year peak mean
1996/7-2000/1 unless otherwise stated)

Assemblages of international importance:
Species with peak counts in winter:
153,934 waterfowl (5 year peak mean 1998/99-2002/2003)

1.4% of the population in Great Britain
1996-2000

Ramsar criterion 6 – species/populations occurring at levels of international importance.
Qualifying Species/populations (as identified at designation):

Over-winter under Article 4.2 of the Directive
Dunlin (Calidris alpina alpina)

1.7% of the population

Knot

6.3% of the population

Black-tailed godwit (Limosa limosa islandica)

3.2% of the population

Shelduck

1.5% of the population

Redshank

3.6% of the population

On passage under Article 4.2 of the Directive

Species with peak counts in spring/autumn:
European golden plover, Pluvialis apricaria

17,996 individuals, representing an average of

apricaria, P. a. altifrons Iceland & Faroes/E

2.2% of the population (1996-2000)

Atlantic
Red knot (Calidris canutus islandica), W &

18,500 individuals, representing an average of

Southern Africa (wintering)

4.1% of the population (1996-2000)

Dunlin (Calidris alpina alpina)

1.5% of the population

Knot

4.1% of the population

Dunlin (Calidris alpina alpina), W Siberia/W

20269 individuals, representing an average of

Black-tailed godwit (Limosa limosa islandica)

2.6% of the population

Europe

1.5% of the population (1996-2000)

Redshank

5.7% of the population

Black-tailed godwit (Limosa limosa islandica),

915 individuals, representing an average of
2.6%

Article 4.2 of the Directive – Internationally important assemblage of birds
Regularly supports over 20,000 waterbirds

Assemblage of species (not otherwise listed)

In the non-breeding season, the area
regularly supports 153,934 waterbirds (5 year
peak mean 1996/7 - 2000/1)
Teal, wigeon, mallard, turnstone, pochard,
scaup, dark-bellied brent goose, goldeneye,
ringed
plover,
oystercatcher,
curlew,
whimbrel, grey plover, greenshank, lapwing.

Iceland/W Europe

Common redshank (Tringa totanus totanus)

of the population (1996-2000)
7462 individuals, representing an average of
5.7% of the population (1996-2000)

Species with peak counts in winter:
Common shelduck , NW

4,464 individuals, representing an average of

Europe

1.5% of the population

European golden plover , Pluvialis apricaria

30709 individuals, representing an average of

apricaria, P. a. altifrons Iceland & Faroes/E

3.8% of the population

Atlantic
Red knot (Calidris canutus islandica), W &

28165 individuals, representing an average of

Southern Africa (wintering)

6.3% of the population
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Cited species (subspecies)

Reason for qualifying (5 year peak mean
1996/7-2000/1 unless otherwise stated)

Dunlin (Calidris alpina alpina), W Siberia/W

22222 individuals, representing an average of

Europe

1.7% of the population

Black-tailed godwit (Limosa limosa islandica),

1113 individuals, representing an average of

Iceland/W Europe

3.2% of the population

Bar-tailed godwit (Limosa lapponica
lapponica), W Palearctic

2752 individuals, representing an average of

Common redshank, (Tringa totanus
brittanica)

2.3% of the population
4,632 individuals, representing an average of
3.6% of the population

Noteworthy species:

Cited species (subspecies)

Reason for qualifying (5 year peak mean
1996/7-2000/1 unless otherwise stated)

Teal

2,322 individuals, wintering, representing an
average of 1.2% of the GB population

Pochard

719 individuals, wintering, representing an
average of 1.2% of the GB population

Scaup

127 individuals, wintering, representing an
average of 1.7% of the GB population

Goldeneye (Bucephala clangula
clangula)

467 individuals, wintering, representing an
average of 1.9% of the GB population

Hen harrier

8 individuals, wintering, representing an
average of 1.1% of the GB population
(5 year peak mean 1997/8-2001/2)

Bittern

Marsh Harrier

Avocet

2 booming males, breeding, representing an
average of 10.5% of the GB population

Oystercatcher (Haematopus ostralegus

(3 year mean 2000-2002)

Ostralegus)

4 individuals, wintering, representing an
average of 4.0% of the GB population

Ringed plover (Charadrius hiaticula

(5 year peak mean 1998/9-2002/3)

hiaticula)

10 females, breeding, representing an
average of 6.3% of the GB population

Ringed plover (Charadrius hiaticula
psammodroma)

bernicla)
Wigeon

1,766 individuals, passage, representing an
average of 5.9% of the GB population
(5 year peak mean 1996-2000)

64 pairs, breeding, representing an average of
8.6% of the GB population

Grey plover (Pluvialis squatarola

1,704 individuals, wintering, representing an
average of 3.2% of the GB population

(5 year mean 1998-2002)

squatarola)

51 pairs, breeding, representing an average of
2.1% of the GB population

2,098 individuals, wintering, representing an
average of 2.1% of the GB population
5,044 individuals, wintering, representing an
average of 1.2% of the GB population

1,590 individuals, passage, representing an
average of 2.3% of the GB population
(5 year peak mean 1996-2000)

Lapwing

(5 year mean 1998-2002)
Dark-bellied brent goose (Branta bernicla

403 individuals, wintering, representing an
average of 1.2% of the GB population

(5 year mean 1998-2002)

59 individuals, wintering, representing an
average of 1.7% of the GB population

Little tern

3,503 individuals, wintering, representing an
average of 1.1% of the GB population

22,765 individuals, wintering, representing an
average of 1.1% of the GB population
486 individuals, wintering, representing an
average of 2.3% of the GB population

Sanderling

818 individuals, passage, representing an
average of 2.7% of the GB population
(5 year peak mean 1996-2000)

Curlew (Numenius arquata
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3,253 individuals, wintering, representing an
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Cited species (subspecies)

Reason for qualifying (5 year peak mean
1996/7-2000/1 unless otherwise stated)

The landfall point lies approximately in the middle of the southern half of Horseshoe
Point to Tetney Haven WeBS Core Count sector.

arquata)

average of 2.2% of the GB population

Sources of data and information

Turnstone (Arenaria interpres

5.9.10

interpres)

629 individuals, wintering, representing an
average of 1.3% of the GB population

Information to characterise intertidal ornithology for Project Two was obtained
through a combination of desktop studies and the results of site specific surveys.

5.9.11

Ruff

128 individuals, passage, representing an
average of 1.4% of the GB population

The waterbird data presented in the Humber Estuary SPA citation originates from the
Wetland Bird Survey (WeBS) monthly coordinated “core” counts made during high
tide periods, principally from September to March. WeBS is a joint scheme run by the
British Trust for Ornithology (BTO), Royal Society for the Protection of Birds (RSPB)
and Joint Nature Conservation Committee (JNCC), in association with the Wildfowl &
Wetlands Trust (WWT), to monitor non-breeding waterfowl in the UK. The scheme
aims to identify population sizes, to determine trends in numbers and distribution, and
to identify important sites for waterbirds (Austin et al ., 2014).

5.9.12

The principal sources of data and information used in the desktop study included:

(5 year peak mean 1996-2000)
113 individuals, passage, representing an
average of 2.3% of the GB population

Whimbrel

(5 year peak mean 1996-2000)

Greenshank

77 individuals, passage, representing an
average of 5.5% of the GB population
(5 year peak mean 1996-2000)



High tide waterbird counts of the Humber Estuary undertaken by WeBS (Austin
et al ., 2014);



Low tide waterbird counts of the Humber Estuary undertaken by WeBS
(Calbrade, 2013);



The WeBS Alerts system that provides a method of identifying changes in
numbers of waterbirds with time for the Humber Estuary (Cook et al ., 2013);



A comprehensive review of the Humber Estuary’s nature conservation interest
(Allen et al ., 2003);



A literature review and sensitivity assessment for the Humber of disturbance
from construction works on waterbirds (Cutts et al ., 2009; Cutts et al ,. 2013).

Baseline Information
5.9.8

Baseline information on the Intertidal Ornithology features requiring further
assessment was gathered through a combination of desktop studies and the results
of site specific surveys carried out as part of intertidal ornithology characterisation,
presented in full in Volume 3, Chapter 4: Intertidal Ornithology of the ES.
Study Area

5.9.9

The export cable corridor will converge to a landfall at Horseshoe Point, Lincolnshire
situated immediately south of Humberston. The HRA’s intertidal ornithological
assessment has evaluated the importance to waterbirds of the area within
approximately 1 km south and 1 km north of the cable route at the sea defences
crossing point, extending inland for 1 km inland and from the foreshore down to the
low water mark (approximately MLWS), termed hereafter as the ‘cable landfall survey
area’. The cable landfall survey area overlaps with two sectors used for the Wetland
Bird Survey (WeBS) Core (high tide) Counts 13 and Low Tide Count Programme 14..

5.9.13

Site-specific surveys of the intertidal and foreshore habitat of the cable landfall survey
area, were undertaken from September 2011 – August 2012, with a total of twentysix survey visits being made. Each ‘intertidal waterbird survey’ visit took place over a
period of about six hours. During each visit, the surveyor mapped the location and
number of each waterbird species using the intertidal and foreshore area on three or
four occasions. These counts covered incoming and outgoing examples of neap and
spring tides.

13

Grainthorpe Haven to Horseshoe Point (WeBS sector 35485) and Horseshoe Point to
Tetney Haven (WeBS sector 35486)

14
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Sector codes CH071 and CH072 (Calbrade, 2013)
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5.9.14

5.9.15

5.9.16

Terrestrial surveys, counts of the inland part of the study area, were undertaken once
each month on the same day as an intertidal survey visit. Counts were undertaken in
every month, with the exception of October and December 2011. Counts were
undertaken at a range of tidal states. A total of eighteen terrestrial waterbird surveys
were undertaken between September 2011 and August 2012.

Peak count during April to September
in the cable landfall survey area
Species
Number of birds

% of SPA
population

2

0.2

963

The aim of inland counts was to assess the use of the inland area by intertidal
waterbirds such as when displaced by tidal inundation at high tide.

Avocet
Ringed plover

120

8.4

1,433

Temporal coverage

Golden plover

202

0.8

25,852

Grey plover

885

31.2

2,834

Lapwing

38

0.3

10,746

Knot

420

1.6

26,568

Sanderling

21

3.5

595

1,311

9.3

14,090

3

6.1

49

100

3.4

2,950

The baseline information presented is a summary of the bird usage as recorded by
surveys during the six year period 2007/08 – 2012/13. This is considered the most
contemporaneous time period for the assessment of the Project. Data from earlier
years may not be necessarily representative of current site specific usage given
changes that may have occurred in the size of population and habitats of the
qualifying features of the Humber Estuary SPA.

Dunlin
Ruff

5.9.17

5yr peak mean for
Humber Estuary
SPA (2008/9 –
2012/13)

Site-specific surveys

Bar-tailed godwit

Table 5.75 presents peak waterbird counts recorded by the site-specific surveys of
the cable landfall survey area during April – September (the proposed period for
intertidal works) for qualifying features of the Humber Estuary SPA. The latter
summary statistics are also compared with the latest Humber Estuary SPA 5 year
peak mean WeBS counts listed by Austin et al . (2014). The results of site specific
surveys carried out as part of intertidal ornithology characterisation, are presented in
full in Volume 3, Chapter 4: Intertidal Ornithology of the ES.

Whimbrel

3

7.1

42

Curlew

74

2.3

3,247

Redshank

34

1.0

3,459

Greenshank

7

10.3

68

Table 5.75

For the purpose of this assessment, species which are named under the assemblage
qualification on the SPA citation are treated in the same way as species identified as
qualifing interests in their own right. Natural England have indicated that they take the
approach of treating species which are named components of an SPA assemblage in
the same way as cited species, although noting that the assemblage rather than
individual species is the cited feature (Natural England in litt., July 2014).

5.9.19

The 5 year peak mean (2008/9 - 2012/13) are considered the most up to date
population numbers for the SPA and Ramsar sites and have been used for the basis
of this assessment. The 5 year peak mean for Humber Estuary SPA is based on the
annual maxima derived from any month in the appropriate 12 month period (the
WeBS year, July - June). The month of occurrence of the annual peak is, for most
species, during the winter period.

Comparison of peak waterbird counts in the cable landfall survey area for
the period April – September (September 2011, April – August 2012
(SMartWind, 2014) with the latest SPA population estimates for Humber
Estuary SPA.
Peak count during April to September
in the cable landfall survey area

Species

5yr peak mean for
Humber Estuary
SPA (2008/9 –
2012/13)

Number of birds

% of SPA
population

Dark-bellied brent goose

134

4.6

2,934

Shelduck

16

0.4

4,351

Teal

6

0.2

2,676

Mallard

3

0.2

1,617

850

17.4

4,881

Oystercatcher

5.9.18
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Data limitation
5.9.20

Site-specific surveys of the cable landfall survey area did not systematically record
behaviour of waterbirds. Where relevant, the Applicant has interpreted the survey
data based on species, tidal state, location and any other available information for
determining likely bird behaviour.

5.9.21

Surveys were carried out from the foreshore using the sea defence as a vantage
point (ES Volume 3, Chapter 4: Intertidal Ornithology). It was not considered safe to
walk through the intertidal zone, and to do so would cause disturbance to birds.
Because of the distance between the sea defence and MLWS (about 2 km) on a few
occasions birds at some distance from the observer could not be identified to species
(ES Volume 3, Chapter 4: Intertidal Ornithology). Also the main creek channel which
runs through the survey area could not be seen from any vantage point, although
birds could be observed from the sea defence as the rising tide moved them into
more visible areas. These limitations to visibility of birds in intertidal areas are
inherent in estuarine surveys (Musgrove et al ., 2003) and it is considered that the
area was counted systematically and the data allow a robust, accurate interpretation
of site use by waterbirds (ES Volume 3, Chapter 4: Intertidal Ornithology).

5.9.22

Natural England have raised concerns that the findings of the original intertidal
waterbird surveys may no longer be applicable due to changes to intertidal habitats
and communities of the area surveyed as a result of a tidal surge in December 2013.
To help inform this discussion and in accordance with Natural England advice, SMart
Wind Ltd commissioned intertidal waterbird surveys in September 2014 which is
reported in Appendix B of the Intertidal Ornithology Technical Report. .

5.9.23

No evidence was found within four surveys at different tidal states on 11 September
2014, to substantiate that use of the 2011-2012 Intertidal Waterbird Surveys would
under-estimate the existing importance to waterbirds of the cable landfall survey
area. In fact the opposite is suggested as likely for some species in terms of
numerical importance. Furthermore no discernible difference was found either in the
temporal and spatial distribution of waterbirds that could not be explained by natural
stochasticity and its relationship with population size. The findings of the intertidal
waterbird surveys in September 2014 therefore provide no evidence, for the purpose
of informing the EIA of proposals to develop Hornsea Offshore Wind Farm, Project
Two, that the findings of the original intertidal waterbird surveys may no longer be
applicable due to changes in the local environment resulting of the tidal surge of
December 2013.

WeBS, was undertaken almost concurrently (October 2011 – September 2012) with
the site-specific surveys of the intertidal area (September 2011 – August 2012). Two
sectors used for the Wetland Bird Survey (WeBS) Low Tide Count Programme are
together, closely aligned with the spatial coverage intertidally of the site-specific
surveys (Figure 5-11). The raw data in 2011/12 from those two WeBS Low Tide
Counts are present in Appendix B. It is not deemed advisable to summate counts
from two WeBS Low Tide Counts sectors for a given month as the methodology used
(1) allows adjacent sectors to be counted on different dates and (2) does not aim to
minimise double or under counting of birds between sectors (Musgrove et al., 2003).
WeBS Low Tide Counts are carried out over a period two hours either side of low tide
though on some of the areas in the outer estuary south of Grimsby, which may
include Horseshoe Point area, counts were carried out on a rising tide due to the
distances involved to the low tide mark (Calbrade, 2013).
WeBS Core Counts
5.9.25

Population trends of wintering waterbird numbers at Humber Estuary SPA
5.9.26

The WeBS Alerts System identifies changes in wintering waterbird numbers at
different temporal and spatial scales using WeBS data (Cook et al ., 2013). Alerts are
triggered when a species numbers have undergone a major decline.

5.9.27

It should be noted that WeBS Alerts identifies changes in wintering waterbird
numbers for which winter is defined for wildfowl and other non-wader species as
September and March inclusive, and for waders between November to March
inclusive (Cook et al., 2013). WeBS Alerts does not inform as to the population trends
of passage wader populations at Humber Estuary SPA, between April and October
inclusive.

WeBS Low Tide Counts
5.9.24

Appendix C presents the five-year peak monthly counts of species for the two sectors
counted for the monthly high tide WeBS Core Counts that overlap with the survey
area. These additional high tide data are included in Appendix C to allow a
comparison with the peak high tide of the site-specific cable landfall survey. It should
be noted however, that the corresponding WeBS count sectors extend beyond the
area of coverage of the site-specific survey i.e. the cable landfall survey area.
Numbers of birds counted by WeBS can therefore be expected to be higher than
those recorded by the site-specific intertidal study. The WeBS data are most
appropriately considered in the context of supporting the site-specific intertidal study
findings of counts in the cable landfall survey area at high tide.

Low Tide Count programmes on the Humber Estuary have been undertaken in
1998/99 (Catley, 2000), 2003/04 (Mander and Cutts, 2005) and most recently
2011/12 (Calbrade, 2013). The latest Low Tide Count programme carried out by
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Figure 5.11

Cable landfall survey study area.
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5.9.28

5.9.29

5.9.30

Evaluating selected species for which the site was designated generates Site Alerts
for designated sites, such as SPAs. Species are categorised as having a medium
Alert if there has been a 25% - 50% decline in numbers using the site and a high
Alert if the decline is greater than 50%. The alert status of a species is assessed by
changes in numbers over short-term (5 year), medium-term (10 year) and long-term
(25 year) time-frames.

The sensitivity of Humber Estuary SPA waterbird populations to change
5.9.31

Two measures of ‘sensitivity’ of an SPA’s waterbird species population to the
potential effect upon the Natura 2000 site’s integrity can be described through
reviewing population trends and site importance within the SPA.

5.9.32

As mentioned previously, WeBS Alerts have been triggered for 11 of the 21 species
considered for the Humber Estuary SPA (section 5.9.26, Cook et al ., 2013). For six
species (pochard, wigeon, ringed plover, lapwing, sanderling, and redshank),
comparison of site trends with broadscale trends suggests that the declines
underpinning Alerts status may be driven by site-specific pressures. This suggest for
those six species a heightened sensitivity of the SPA population to additional site
specific pressures which pose a greater risk to site integrity.

5.9.33

Twenty species were evaluated for the Humber Estuary SPA based on changes in
numbers recorded through WeBS between the winters of 1984/85 and 2009/10:


Dark-bellied brent goose



Shelduck



Wigeon



Teal



Mallard



Pochard



Goldeneye



Cormorant



Oystercatcher



Ringed plover



Golden plover



Grey plover

Cutts et a . (2009) undertook a basic sensitivity assessment for the Humber Estuary.
This assessment compiled a series of determinants that have a potential to affect
sensitivity levels of waterbird populations at a sectoral level on the Humber, using the
WeBS sectors as a basis for this. The assessment included sensitivity values for a
series of deteriments grouped around waterbird assemblage, waterbird functions
(e.g., roosting, feeding), industry and port activity, other disturbance stimuli (e.g.,
roads, recreation) and environmental factors (e.g., mudflat width). Though
emphasised as a basic assessment, Cutts et al. (2009) has identified some key areas
on the Humber Estuary SPA which feature high sensitivity levels to disturbance. Of
pertinence to this current assessment, is that those key areas identified by Cutts et al.
(2009) do not, during April – September, include the two WeBS sectors that overlap
with the cable landfall survey area.



Lapwing

Assessment of Adverse Effects on Integrity - Project Two alone



Knot



Sanderling



Dunlin



Black-tailed godwit



Bar-tailed godwit



Curlew



Redshank

5.9.34

The screening exercise identified LSEs on waterbirds species of the Humber Estuary
SPA (and Ramsar) in relation to the installation of the export cable.

5.9.35

Five SPA qualifying waterbird species (hen harrier, bittern, pochard, goldeneye and
scaup) were neither recorded by the intertidal waterbird surveys or in WeBS counts
during the 5 year period 2007/8 to 2011/12 of the sectors overlapping the cable
landfall survey area. It is considered that this is a robust basis to exclude the species
from further consideration and therefore hen harrier, bittern, pochard, goldeneye and
scaup are omitted from the following assessment.
Potential disturbance to, and displacement of, bird species using the intertidal
during export cable installation

Of these twenty species, four had high-Alerts triggered for the site which are shown
as bold. Of the other sixteen species, seven had medium-Alerts triggered for the site
which are shown as underlined. One species was not evaluated, bittern.

Resulting from Noise
5.9.36
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Trench excavation, installation and burial of the export power cables across the
intertidal zone involves the physical, visible and audible presence of trenching
machinery, installation vessels and personnel. This has the potential to result in the

sdf
displacement from the construction area of most, if not all, species that would feed,
loaf, or roost in the intertidal and supratidal 15 zone during the period of construction
activity. However, the sources of disturbance will be localised and will not, at any one
time, be distributed throughout the length of the intertidal working corridor of the
cable being installed and buried.
5.9.37

Disturbance or displacement may be a response to the physical (including visual)
presence of construction equipment, or a response to the associated construction
noise 16. A disturbance event may cause birds to take flight (either returning to the
same area or departing entirely), or to cease feeding or roosting. A single instance of
taking flight or ceasing to feed does not have an immediate effect on the survival or
productivity of an individual bird. Repeated disturbance, or disturbance over an
extended period, can affect the survival and productivity of a bird.

5.9.38

Sound created by the operation of machines and vehicles during the construction
phase has the potential to cause birds to cease feeding, or to fly away from the area
of influence. Disturbance depends on the nature or type of sound and the strength of
the sound on reaching birds using intertidal habitat around the site. It is recognised
that very loud and short, sharp ‘percussive’ sounds, most familiar as gunshot but also
produced during construction activity, for example the hammering in of metal piles,
have the greatest potential to cause disturbance to birds (e.g., Madsen and Fox,
1995; Mahaulpatha et al., 2000; Riddington et al., 1996), however there is no piling
associated with the installation and burial of the export cable.

5.9.39

Loud but discontinuous sounds, such as those produced by machinery during
construction processes, have been shown to cause disturbance when that sound is
above certain recorded levels (e.g., Conomy et al,. 1998; Fleming et al., 2000;
Goudie and Jones, 2004; Ward et al., 2000; West et al., 2007). Such studies provide
a strong evidence base for a threshold of 80 dB(A) 17 to be set, above which
disturbance of waterbirds may occur. Based upon a literature review of waterbird
response to construction disturbance, Cutts et al. (2009) recommend ambient
construction sound levels should be restricted to below 70 dB(A), and where
possible, sudden irregular sounds above 50 dB(A) should be avoided as this causes
maximum disturbance to birds. The latter review included several studies from the
Humber Estuary where Wright et al. (2010) also reported that temporary flight
responses of shorebirds (golden plover, lapwing and curlew) could be expected a

result of ‘percussive’ (impulsive) sound levels of 62.4–73.9 dB(A) and abandonment
of the site 18 as a result of sound levels of 67.9–81.1 dB(A).
5.9.40

Cutts et al. (2013) latest assessment of waterbird response to construction
disturbance from reviewing the literature and field observations, including much from
the Humber Estuary, categorises sounds of less than 55 dB as unlikely to cause
response in birds using intertidal areas. Sounds between 55-72 dB in some highly
disturbed industrial areas was categorised to a low level of disturbance (such as
causing a ‘heads up’ response) where the sound level is regular as birds will often
habituate to a constant sound level, and elsewhere categorised to a moderate level
of disturbance (such as causing a ‘heads up’ response).

5.9.41

Baseline sound levels at the export cable landfall are likely to be relatively low,
commensurate with a rural area (Volume 3, Chapter 9: Noise and Vibration). Baseline
sound surveys have been carried out for the project primarily to establish the
prevailing noise levels at the nearest human dwellings to the Convertor/Substation
site (Volume 3, Chapter 9: Noise and Vibration). At those localities, it is considered
robust to adopt values of 35 - 40 dB LA90 as 'representative' of the background sound
level (Volume 3, Chapter 9: Noise and Vibration). Whilst it is considered that these
locations are not directly representative of the sound environment which occurs
around the intertidal region, they provide a useful indication of general sound levels in
the area (RPS in litt., January 2015). Sound levels around the intertidal region will
vary significantly with changes in meteorological conditions, primarily wind, sea state
and tide. The above levels should, therefore be treated as nominal levels, with actual
levels likely to vary beyond these ranges. However, away from anthropogenic sound
sources, i.e. around the inter-tidal area, baseline levels in the absence of high winds
and agitated sea state are likely to be lower than the sound level range mentioned
above. Over the baseline sound survey period, LAmax levels varied between 35 dB
and 91 dB LAmax, reflecting the highly variable nature of the metric (RPS in litt.,
January 2015) 19. It is not known whether the events which caused these levels were
anthropogenic or environmental.

5.9.42

Project Two’s cable installation at landfall will comprise of two phases over three
years, Phase 1 refers to works associated with the cable ducts and cables crossing
the sea defences (Year 1 and 2) and Phase 2 (Year 3) installation of cables through
the intertidal area (ES, Volume 1 Chapter 3: Project Description).

18
15

The supratidal zone is the area above the spring high tide line that is regularly splashed, but
not submerged by sea water.

16

The definition of noise and sound are provided in the Glossary.

17

The definition of sound units and terms are provided in the Glossary.

19

A high tide roost site, an agricultural field adjacent to the sea wall.

BS 5228-1 (BSI 2014b) states: “There are no general empirical relationships between LAmax
and LAeq,T”. The maximum sound level associated with any particular event is inherently
variable. If the magnitude of these maximum events follow a normal distribution, then there is
no upper bound from which the LAmax can be predicted (RPS in litt., January 2015).
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5.9.43

5.9.44

The main source of noise disturbance during Phase 1 of the works will be the drilling
of ducts under the seawall (drill rig and diesel generator) when using the worse-case
sound scenario for the task, Horizontal Directional Drilling (HDD). The HDD rig would
operate continuously (e.g., 100% on-time) over several months but for periods of up
to 2 weeks at a time (ES, Volume 3 Chapter 9: Noise and Vibration). The predicted
baseline sound levels from a HDD compound (drill rig and diesel generator) are in the
worse-case with no acoustic barriers or intervening sound attenuating topographical
features, 72 dB LAeq,T at 50 m, 70 dB LAeq,T at 60 m, 65 dB LAeq,T at 100 m and 55 dB
LAeq,T at 250 m (Volume 6, Annex 6.9.1: Construction Noise Model). When predicting
the maximum sound levels to be emitted from the HDD compound, for the purposes
of this assessment LA01 is considered an appropriate surrogate for LAmax20 and is
estimated to be equal to the LAeq.T + 5 dB 21 (RPS in litt., January 2015). The
predicted maximum sound levels to be emitted from a HDD compound (drill rig and
diesel generator) is in the worse-case with no acoustic barriers or intervening sound
attenuating topographical features, 70 dB LA01 at 100 m, 60 dB LA01 at 250 m, and 55
dB LA01 at 400 m.
Sound levels from a HDD compound are therefore predicted to be of an acceptable
level (i.e. one that is not predicted to cause displacement of birds) at a maximum
range of 250 m from the works i.e. where sound levels would fall below 55 dB(A), as
determined from the LAeq,T sound metric. This is the worse case scenario as birds will
often habituate to a constant sound level of up to 72 dB(A) (Cutts et al., 2013). In
which case, the maximum range from the works at which displacement will result is
likely over time to fall below 175 m (i.e. where sound levels is at 59 dB(A)) and be
nearer to 50 m (72 dB(A)). Birds on passage may be less likely to exhibit habituation
(Cutts et al., 2013) as consequence of their brevity of stay on the Humber Estuary.
This may however be modified in mixed species flocks with sentinel species present,
individuals of which may themselves be habituated to the disturbance. On those few
(1% of) occasions when sound emission from the HDD compound is at a maximum, a
low-level of behavioural response to disturbance (e.g. such as causing a ‘heads up’
response) may be shown beyond 250 m of the HDD compound but no further than

400 m, and this prior to any aforementioned habituation becoming established. It
should be noted that any potential sound associated with HDD works on the
landward side of the sea defences will be screened by the sea defences which is
likely to reduce further the potential impact distance of birds using intertidal areas.
5.9.45

Activity in the intertidal area during Phase 1 will be during daytime only in the majority
of cases, this associated with the excavation pit where the drill (HDD) emerges in the
intertidal area and the installation of ducts (ES, Volume 1, Chapter 3: Project
Description, section 3.5). The most significant sound source associated with this
works is the tracked excavators used, which will possibly be working alongside a
landing craft or barge. The worst-case sound estimates (i.e., due to tracked
excavators in the intertidal area), would be 69 dB LAeq,T 20 m from source, but would
fall below 55 dB LAeq,T at 80 m from source. This encompasses predicted maximum
sound levels emitted reaching 70 dB LA01 at 30 m, 54 dB LA01 at 80 m, and 55 dB LA01
at 125 m (RPS in litt., January 2015).

5.9.46

The worse-case sound scenario for Phase 2 works in terms of the method for
installation of cables, is use of a plough intertidally, However during installation of
cables, the most significant sound source associated with this phase will be due to
tracked excavators in the intertidal area, which would be 69 dB LAeq,T 20 m from
source, but would fall below 55 dB LAeq,T at 80 m from source. This would occur
during daytime only. The maximum sound levels to be emitted are predicted for
tracked excavators to reach 70 dB LA01 at 30 m, 54 dB LA01 at 80 m, and 55 dB LA01
at 125 m (RPS in litt., January 2015).

5.9.47

The intertidal burial works could take up to two weeks per cable system (ES, Volume
1, Chapter 3: Project Description). It is likely that at least several weeks’ gap will exist
between the installation of each cable (or cable circuit). The specific tasks conducted
by the construction works at any one time will vary and in consequence, the resulting
sound will be intermittent and variable over time.

5.9.48

It is therefore concluded that only a small proportion of birds are likely to respond to
sound, with general operations associated with the installation of ducts beneath the
sea defences, and the installation of cables emitting auditory levels which are
predicted to typically result in disturbance of birds out to around 125 m from source.
The extent of sound disturbance during trenchless methods for installation of ducts
will be relatively predictable and is not expected to affect any known roost sites on
the upper shore. During cable installation, the intertidal area affected will depend on
the number of tracked excavators deployed.

20

BS 5228-1 (BSI 2014b) provides empirical relationships between LAeq and LA01 (the LA01
being the sound level that is exceeded for 1% of the time) for a range of piling activities. It is
accepted that the LA01 is not the maximum sound level and can only be an approximation of
such. It is considered that the error involved in using LA01 as a surrogate for the LAmax is
insignificant within the overall uncertainty in the prediction and assessment method (RPS in
litt., January 2015).

Resulting from physical presence/visible activity

21

Whilst no piling is anticipated for the intertidal region, the estimation in BS 5228-1 (BSI 2009)
of LA01 for fast striking air hammers is considered appropriate to be representative of other onshore construction activities. For this estimation, the LA01 is taken to be equal to the LAeq,T + 5
dB.

5.9.49
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In addition to sound, the potential disturbance effects during the construction phase
also include physical presence and visible activities of the operational earthworks
vehicles and installation vessels, during intertidal installation and burial of the export
cables. The main physical presence in the intertidal area will be from large machinery
required. The sporadic presence of workers may also cause temporary disturbance
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effects. During the installation of ducts under the seawall, work will mainly be
confined to the temporary construction compound on the landward side of the coastal
defence, with a brief period of excavation work within the exit pit working area.
Pedestrian presence in the intertidal area is likely to be minimal and a maximum of 15
daily return vehicular movements into the intertidal zone is expected.
5.9.50

5.9.51

Estuarine birds species are likely to have differing reactions to visual disturbance.
Cutts and Allen (1999) found that in the Humber Estuary, a minimal disturbance
effect was observed at more than 300 m from the source of disturbance, and most
common wader species showed some response at around 150 m from the source. In
the Humber Estuary, IECS (2007) showed that birds continued to feed within 200 m
of piling operations and during pipeline repair works, birds were reported to remain
within 100 m of workers and returned to nearby areas within 15 minutes of cessation.
Mechanical diggers displaced birds by 100 m and birds returned within 30 minutes of
cessation.
Much of the literature on waterbird disturbance as reviewed by Goss-Custard (2007),
quantifies flight distance thresholds (the distance at which birds take flight to a
disturber), based on a human intruder as the source of disturbance e.g. Laursen et
al. (2005). This has been paralleled by recent work of waterbird disturbance on UK
estuaries being focused upon recreational activities (e.g. Liley & Fearnley 2011,
Cruikshanks et al., 2010) with such studies for example on the Solent recording dog
walking as the most frequent activity (41% of activity) and accounting for 47%
instances of major disturbances (Liley et al., 2010); an activity that occurs along the
seawall wall and across the intertidal flats of the cable landfall survey area. However,
it is noted in Hill et al. (1997) that vehicles and vehicle-movements are tolerated to
greater extents than people at the source of the disturbance. Such differences in
responses to disturbers are wholly encompassed within the recommendations of
Cutts et al. (2009) and in particular Cutts et al. (2013) who provided information on
disturbance effects from a range of construction works on intertidal waterbirds. The
current assessment of potential disturbance effects from construction site activity is
therefore guided by the recommendations of Cutts et al. (2013) that also pertinently
draws upon the authors experience of the Humber Estuary.

5.9.52

The seasonal restriction on works schedules at the landfall (April to September
inclusive) when numbers of estuarine birds are lower, will also reduce the potential
for adverse effects on waterbird species.

5.9.53

The availability of alternative suitable habitat will affect the impact on any displaced
birds.

Impact of noise, vibration and visual disturbance on individual SPA and
Ramsar Site species during export cable installation
Dark-bellied brent goose
5.9.54

Dark-bellied brent geese were recorded in the cable landfall survey area on only two
occasions within the working period (April - September), in April (134 birds; 6.4% of
the SPA wintering population as cited by Natural England (2007)) and May (12 birds),
During spring (April - May), dark-bellied brent geese were recorded in the greatest
numbers by WeBS with up to approximately 300 birds. Most of the SPA wintering
population would have relocated to fatten prior to migration (Ward, 2004) with few
remaining birds left within an extensive expanse of habitat in which to forage.

5.9.55

Dark-bellied brent geese are extremely sensitive to moderate and high level visual
disturbance events, Cutts et al. (2013) recommending avoidance of high level
disturbance from construction works within 400 m of birds. The two flocks recorded
by site specific surveys, were located over 500 m south of the cable corridor and
HDD compound on saltmarsh, a food resource the species relies primarily on during
the spring fattening period (Ward, 2004), This combined with the comparatively low
frequency of birds in the cable landfall survey area, implies that dark-bellied brent
goose are unlikely to be significantly affected by localised construction effects.
Shelduck

5.9.56

Shelduck were recorded in all months of the working period except August, and on
most surveys, counts were of ten or less birds. The exception was a peak count in
early May of 16 birds (0.4% of the SPA wintering population as cited by Natural
England (2007)). Most records were associated with the two coastal lagoons to the
northwest of the cable landfall survey area, about 400 m from the cable landfall at the
nearest point, although birds were also recorded on the intertidal mudflats,
saltmarshes and coastal areas inland of the sea wall.

5.9.57

Shelduck typically approach works no closer than 300 m and are affected by visual
disturbance up to 500 m from source Cutts et al . (2013). Intertidally, extensive areas
of similar habitat exist in which the few birds present can forage beyond disturbance
distance from the cable corridor. Furthermore, the majority of birds recorded were
beyond the range at which noise disturbance may result from the cable corridor and
HDD compound. It is therefore concluded that shelduck are unlikely to be significantly
affected by localised construction effects
Oystercatcher

5.9.58
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Site specific surveys recorded less than 40 oystercatcher during the first half of the
working period. Thereafter numbers fluctuated with two distinct peaks recorded in
early July and mid-September, 436 and 850 birds respectively, the latter count
representing 24.3% of the SPA wintering population as cited by Natural England
(2007). Such difference in site usage between spring and autumn concurs with
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and high level visual disturbance events (Cutts et al ., 2013). At distances of over
100 m from activity, birds rarely show signs of a behavioural response, with
avoidance of high level disturbance from construction works advised from within 50 m
of ringed plover (Cutts et al ., 2013). Most ringed plover in the cable landfall survey
area were recorded 125 m beyond the cable corridor and at which noise and visual
disturbance from cable installation may result. Ringed plover are therefore
considered unlikely to be significantly affected by localised construction effects. This
is concluded whilst acknowledging short-, medium- and long-term WeBS Alerts have
been triggered following a 53-69% decline in numbers of ringed plover on Humber
Estuary SPA between winter 1984/85 and 2009/10 that may be driven by site-specific
pressures (Cook et al ., 2013).

WeBS low tide counts of the sector overlapping the cable corridor, for which the
count in the September 2012 was 1,700 birds; the boundary of this sector ranges
from 250 m to over 1 km beyond the cable corridor. The marked difference in
seasonal abundance and numbers of birds recorded by WeBS Core Count to that of
the site specific survey is explained by the fact that the WeBS sector extends 2km
northwest beyond the cable landfall survey area boundary to include additional
roosts.
5.9.59

5.9.60

Distribution data indicate that the preferred habitats for oystercatcher within the cable
landfall survey area were to the south and east of the cable corridor and largely
outside the temporary working area. The species core distribution overlapped with
the eastern edge of cockle beds and an extensive area of mobile sands dissected by
creeks, close to feeding areas, which are used for roosting. This was identifed by
Natural England as a roosting area used by oystercatcher at low tide. Of the birds
that ventured into the upper tidal shore, most were focused upon an area over 200 m
south from the cable corridor and down from the strandline. This was identified by
Natural England as a roosting area used by oystercatcher on low high and falling
tides. In combination, the observations from Natural England and the Project suggest
the cable landfall survey area is at high tide only used by large numbers of birds
when a significant area of intertidal flat remains or becomes exposed on the upper
shore, e.g., on neap tides.
Oystercatchers are relatively tolerant of moderate and high level visual disturbance,
with avoidance of high level disturbance from construction works advised from within
200 m of birds (Cutts et al ., 2013). Site specific surveys recorded few oystercatchers
within 200 m of either the proposed area of the HDD compound or cable corridor, and
therefore the range at which noise emission and visual disturbance is predicted to
cause displacement of birds. Oystercatcher is therefore considered unlikely to be
significantly affected by localised construction effects.

Golden plover
5.9.63

During the working period, the peak count in the cable landfall survey area was just
over 200 birds in July (0.7% of the SPA wintering population as cited by Natural
England (2007)), which was preceded by an absence of records in May and June.
Golden plover were only once noted using the working area (cable corridor and
temporary working area), this at the temporary working area’s southern boundary,
with bird usage focused to the south on saltmarsh. The occasional use of the cable
installation working area by only small numbers of birds, concurs with counts of the
overlapping WeBS sectors.

5.9.64

With little research undertaken on the reaction and tolerance of golden plover to
disturbance in their non-breeding grounds, Cutts et al. (2013) recommends
avoidance of high level disturbance from construction works from within 200 m of
birds. Site specific surveys recorded no golden plover within 200 m of either the
proposed area of the HDD compound or cable corridor, and therefore the range at
which noise emission and visual disturbance is predicted to cause displacement of
birds. Golden plover is therefore considered unlikely to be significantly affected by
localised construction effects.

Ringed plover
5.9.61

5.9.62

Ringed plover were not regularly recorded using the cable landfall survey area within
the working period (April - September) until August and autumn passage when
numbers peaked in September (120 birds, 6.8% of the SPA passage population as
Natural England (2007)). During spring passage (April - May), ringed plover were
recorded in the greatest numbers by WeBS Core Counts, in the two sectors partially
overlapping the Project intertidal cable corridor. This would perhaps suggest a
greater preference for birds in spring to roost immediately to the north of the cable
landfall survey area. Indeed, within the cable landfall survey area, most records
irrespective of tidal state, occurred on the upper shore extending north and west from
the export cable corridor.

Grey plover
5.9.65

Site-specific surveys of the cable landfall survey area recorded greater numbers of
grey plover during the working period than did WeBS counts of the overlapping
sectors. Surveys of the cable landfall survey area recorded a peak of 885 birds on
spring passage in April (56% of the SPA passage population as cited by Natural
England (2007)), The species was absent during surveys from mid-June until
September when no more than 34 birds were recorded.

5.9.66

Larger numbers of grey plover were primarily recorded in the cable landfall survey
area at high tide with at other times, fewer than 40 birds present with the one
exception. Within the cable landfall survey area, birds were mainly located on the
upper shore, outside the cable corridor. None of the grey plover records at high tide
overlapped with the cable corridor.

Few ringed plover in the cable landfall survey area were recorded within 200 m of the
proposed HDD compound and, therefore, within range at which noise emission is
predicted to cause displacement of birds. Ringed plover are very tolerant of moderate
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5.9.67

Grey plover are likely to avoid or be displaced from areas that are within 124 m of
construction activity (Cutts et al ., 2009), the flight distance threshold (the distance at
which birds take flight to a disturber, a human intruder) stated by Goss-Custard
(2007). Cutts et al . (2013) later concluded that efforts should be made to avoid high
level disturbance from construction activity closer than 200 m to grey plover,
especially if it includes workers on the intertidal. Virtually no grey plover in the study
area were recorded within 200 m of the proposed HDD compound and, therefore, the
range at which noise emission and visual disturbance is predicted to cause
displacement of birds. Likewise, irrespective of tidal state, most birds in the study
area were recorded 125 m beyond the Project’s cable corridor, the distance to which
noise disturbance from cable installation may result. Moreover, the majority of birds
were no closer than 124 m to the cable corridor, the distance within which birds are
most likely to avoid or be displaced from visual disturbance. During the short and
spatially limited periods of disturbance which will be associated with construction
activities, it is most likely that any displaced birds will be able to move to nearby
areas rather than being displaced further afield. This combined with extensive areas
of similar habitat existing in which birds can forage beyond disturbance distance from
the cable corridor implies that grey plover are unlikely to be significantly affected by
localised construction effects.

Sanderling
5.9.70

Sanderling were recorded in the cable landfall survey area sporadically through the
working period that coincides with spring and autumn passage of the species. Counts
only exceeded 10 birds in August when up to 21 birds were noted (2.6% of the SPA
passage population as cited by Natural England (2007)). All birds were distributed
along the upper shore, extending northwest from the cable landfall beyond which
most individuals were recorded by over 125 m. The occupied area overlapped with
that identifed by Natural England as a roosting area used by sanderling in May that
extends for 1 km or more along the upper shore at Tetney Marshes; about 300-400 m
northwest of the cable landfall. It is that area which the information supplied by
Natural England would infer as to where most of the 158 birds recorded as the 5 year
peak by WeBS Core Counts would have been located.

5.9.71

Sanderling are tolerant of moderate and high level visual disturbance events, with
avoidance of high level disturbance from construction works advised from within 50 m
of birds (Cutts et al ., 2013). The vast majority of birds in the cable landfall survey
area were recorded beyond the range at which noise and visual disturbance may
result from the cable corridor, i.e. within 125 m, and HDD compound, i.e. within
250 m. On this basis, it is concluded that sanderling are unlikely to be significantly
affected by localised construction effects. This is concluded whilst acknowledging
WeBS Alerts have been triggered following a 37% decline in numbers of sanderling
within the Humber Estuary SPA since designation that may be driven by site-specific
pressures (Cook et al ., 2013).

Knot
5.9.68

5.9.69

In early April, the start of the working period, no more than 250 birds (1.4% of the
SPA passage population as cited by Natural England (2007)) were counted using the
cable landfall survey area at a time most of the wintering population will have
emigrated. Birds continued to be recorded into late April and early May when less
than 50 birds were counted, Usage of the site in autumn was recorded from
September when numbers peaked mid-month at 420 birds (about 2.3% of the SPA
passage population). Temporal usage of the site is suggestive that most birds used
the site to roost over high tide, foraging on the falling tide before departing prior to
low tide.
Knot are tolerant of moderate and high level visual disturbance events, Cutts et al .
(2013) recommending avoidance of high level disturbance from construction works
within 100m of birds. Irrespective of tidal state, most birds were located over 300m
from the proposed HDD compound and cable corridor. This included the larger
concentration of birds at high tide on the saltmarsh and to the north, suggesting these
to be the more preferred sites for roosting than the one record of birds in the vicinity
of the HDD compound. Moreover the majority of birds recorded, irrespective of tidal
state, were beyond the range at which noise emission and visual disturbance from
cable installation is predicted to cause displacement of birds. Knot are naturally
mobile foragers with extensive areas of similar habitat in which to forage outwith of
the disturbed area. Furthermore, additional disturbance from the project may be
intermittent and not across the whole cable corridor. Knot are therefore considered
unlikely to be significantly affected by localised construction effects.

Dunlin
5.9.72

Site-specific surveys of the cable landfall survey area recorded greater numbers of
dunlin during the working period than did WeBS counts of the overlapping sectors.
Within the working period, numbers peaked during spring passage period (April May) at 1,300 birds (6.4% of the SPA passage population as cited by Natural
England (2007)), thereafter not exceeding 62 birds until September when over 800
birds were recorded.

5.9.73

Dunlin were distributed on the upper shore at high tide. At other tidal states,
distribution data indicate that extensive areas of the upper shore are used for
foraging, with limited usage of the cable landfall survey area at low tide. The areas
used by dunlin overlap with the cable corridor and the temporary working area for
Projects Two but also include areas outside these zones. With limitations to the
spatial extent of construction activities, as described in Volume 1, Chapter 3: Project
Description of the ES, far fewer dunlin than the peak population estimates are likely
to be affected by disturbance. Goss-Custard (2007) provides flight distance maxima
for dunlin of 163 m. Generally however, dunlin are very tolerant of moderate and high
level visual disturbance, foraging extremely closely to plant (<50 m) and >75 m from
workers (Cutts et al ., 2013).
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At high tide, most dunlin recorded in the cable landfall survey area were beyond
200m of the proposed HDD compound and, therefore, the range at which noise
emission and visual disturbance is predicted to cause displacement of birds.
Likewise, irrespective of tidal state, most birds in the study area were recorded
beyond the range at which noise and visual disturbance may result from the cable
corridor (i.e., within 125 m). This combined with extensive areas of similar habitat
existing in which birds can forage beyond disturbance distance from the cable
corridor implies that dunlin are unlikely to be significantly affected by localised
construction effects.

Curlew
5.9.78

Low numbers of curlew were recorded by the site-specific surveys throughout the
survey period. This concurs with the findings of WeBS and the sectors that overlap
with the cable corridor. Within the working period few birds were counted in the cable
landfall survey area until autumn when counts exceeded the previous maxiumum of
12 in early April, with peaks of 31 and 74 in July and September (the latter 2.3% of
the SPA wintering population as cited by Natural England (2007)).

5.9.79

The spatial distribution of the small numbers of curlew recorded at high tide would
suggest a saltmarsh roost in the cable landfall survey area over 500 m from the cable
corridor and HDD compound, with other small congregations of birds on the lower
tidal levels likely, from the species known behaviour, to also refer to roosts. Birds are
otherwise widely dispersed frequenting during a tidal cycle much of the study area,
including the cable corridor. The described distribution and abundance of curlew in
the cable landfall survey area concurs with that shown by WeBS counts in that few
birds at high and low tide were recorded using the sectors overlapping with the cable
corridor whilst larger numbers were counted in adjacent sectors to the south
(Appendices A and B),

5.9.80

Curlew are considered to be wary of moderate and high level visual disturbance,
Cutts et al. (2013) recommending avoidance of high level disturbance from
construction works within 300m of birds, However Wright et al. (2010) found on
intentionally disturbing curlew beside the Humber Estuary by impulsive noise, the
median level at which any behavioural response was shown was above 70 db(A).
Noise emission from the HDD compound is predicted in the worse case scenario to
fall to below 70 db(A) beyond a 60 m range, this a less disturbing continuous event.

5.9.81

At any one time few individual curlew would be within the range at which noise and
visual disturbance may result from the HDD compound and the cable corridor, the
latter event likely to be intermittent and not from across the whole cable corridor. This
combined with extensive areas of similar habitat existing in which birds can forage
beyond disturbance distance from the cable corridor implies that curlew are unlikely
to be significantly affected by localised construction effects

Bar-tailed godwit
5.9.75

5.9.76

5.9.77

The greatest numbers of bar-tailed godwit present during surveys of the cable landfall
survey area was 100 birds in late September (3.6% of the SPA wintering population
as cited by Natural England (2007)). Whereas much lower numbers of birds were
recorded by WeBS low tide counts in autumn, during spring both WeBS schemes
recorded counts more than double those of the site specific surveys, with up 178
during April 2012 at low tide. It should however be noted that the WeBS 5 year peak
in May of 160 birds at high tide is within a sector that extends 2 km northwest beyond
the cable landfall survey area boundary. No birds were recorded by the site-specific
surveys of the cable landfall survey area during the period late May to August.
Distribution data indicate that the preferred habitats for bar-tailed godwit within the
cable landfall survey area when the species was most abundant in September, was
to the south and east of the cable corridor and outside the temporary working area.
This overlapped with the eastern edge of cockle beds and an extensive area of
mobile sands dissected by creeks. The eastern edge of the cockle beds was identifed
by Natural England as a roosting area used by bar-tailed godwit at low tide. Overall,
the data available would suggest that in common with other species, bar-tailed godwit
primarily use the cable landfall survey area as the tide ebbs or when the upper
intertidal flats are exposed during high tides. The principal roost for birds using the
area is likely, as can be inferred from the WeBS Core Count data to the immediate
northwest.
Bar-tailed godwit are considered to be tolerant of moderate and high level visual
disturbance events, Cutts et al. (2013) recommending avoidance of high level
disturbance from construction works within 200 m of birds. Given the limitations to
the spatial extent of construction activities, as described in Environmental Statement,
Volume 1, Chapter 3: Project Description, far fewer bar-tailed godwit than the peak
population estimates are likely to be affected by disturbance. This combined with
extensive areas of similar habitat existing in which birds can forage beyond
disturbance distance from the cable corridor, implies that bar-tailed godwit are
unlikely to be significantly affected by localised construction effects.

Redshank
5.9.82
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No more than three Redshank were recorded during the working period until
September, when numbers peaked at 34 birds (0.5% of the SPA passage population
as cited by Natural England (2007)). The majority of birds were spatially distributed
either to the south of the temporary working area across all tidal levels, or associated
with the two coastal lagoons to the northwest of the cable landfall survey area, about
400 m from the cable landfall at the nearest point. The distribution described reflects
that shown by WeBS counts in that few birds at high and low tide were recorded
using the sectors overlapping with the cable corridor whilst much larger numbers
were counted in adjacent sectors to the south (Appendices A and B). Temporally,
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greater usage by redshank was recorded by the site-specific surveys on high and in
particular falling (‘lowering’) tides.
5.9.83

Redshank are very tolerant of moderate and even high level visual disturbance
events, Cutts et al. (2013) recommending avoidance of high level disturbance from
construction works within 100m of birds, Redshank are conversely particularly
sensitive to noise events espically in conjunction with visual events (Cutts et al .
2013). All but a few birds in the cable landfall survey area were recorded beyond the
range at which noise and visual disturbance may result from the cable corridor, i.e.
within 125 m, and HDD compound, i.e. within 250 m. This combined with extensive
areas of similar habitat existing in which birds can forage beyond disturbance
distance from the cable corridor implies that redshank are unlikely to be significantly
affected by localised construction effects. This is concluded whilst acknowledging
short- and medium- WeBS Alerts have been triggered following a 31-42% decline in
numbers of redshank on Humber Estuary SPA between winter 1984/85 and 2009/10
that may be driven by site-specific pressures (Cook et al., 2013).

and maintenance phase where applicable, to protect surrounding habitats, including
watercourses.
5.9.87

A ‘scheduled’/’unscheduled’ inspection activity will require a form of geophysical
survey to be undertaken over the export cable route. This is likely to require 2-3
persons accessing the intertidal on foot or via small 4WD vehicle (low ground
pressure vehicles will be considered such as an ARGO) for a duration of
approximately 2-3 weeks (ES, Volume 1 Chapter 3: Project Description). However, in
the unlikely event that a metal track, or similar, is required to be installed across the
sea defences in order to accommodate heavy vehicle access, advice will be sought
from Natural England on requirements for assessment prior to the commencement of
works.

5.9.88

Any activity is likely to be undertaken during daylight hours. Lighting will be limited to
that required for maintenance only and to light pathways for health and safety
purposes. No night time lighting is likely to be required on a routine basis and
therefore, operational maintenance is not likely to cause significant disturbance to
crepuscular or nocturnal species.

5.9.89

No new significant damage or disruption to existing or reinstated habitats is
anticipated during this period.

Other SPA waterbird species
5.9.84

Eight SPA qualifying waterbird species (marsh harrier, teal, mallard, avocet, lapwing,
ruff, whimbrel and greenshank) were recorded within the period April to September,
infrequently during baseline surveys and in very low numbers. Single marsh harriers
were seen on two dates during the site specific surveys (of the cable landfall survey
area), in May and August. It is unclear whether these birds were on passage or form
part of the SPA breeding population. For marsh harrier and most of the other above
mentioned species that may have been foraging in the cable landfall survey area,
much greater expanses of more preferred foraging habitat exists elsewhere within the
Humber Estuary and/or the adjacent terrestrial habitats. This combined with low
abundance and frequency of birds in the cable landfall survey area, implies that these
species are unlikely to be significantly affected by localised construction effects.
Potential disturbance to, and displacement of, bird species using the intertidal
during the Operational Phase

Impact of noise, vibration and visual disturbance on individual SPA and
Ramsar Site species during the Operational Phase
5.9.90

Disturbance to waterbirds within the zone of disturbance may cause birds to take
flight (either returning to the same area or departing), and cease feeding or roosting.
However the duration of routine monitoring for the purposes of maintenance, will be
short-term and the sources of disturbance and displacement on the survival or
productivity of the waterbird populations using the study area is considered to be
negligible.

5.9.91

Overall, it is predicted that the impact will be of local spatial extent, short term
duration, intermittent and reversible. This implies that all waterbird species are
unlikely to be significantly affected by localised effects routine maintenance
operations.

Resulting from noise and physical presence/visible activity
5.9.85

In the intertidal area, it is expected that inspections and surveys will be undertaken to
verify the burial depth of the export cables periodically over the operational period of
the wind farm. An indicative inspection regime of the cable in the intertidal zone could
consist of one annually ‘scheduled’ inspection, plus further ‘unscheduled’ inspections
following extreme events, such as large storms (ES, Volume 1 Chapter 3: Project
Description).

5.9.86

Measures adopted as part of Project Two during the construction phase to limit the
potential for, and likely impacts of pollutants would be set in place for the operational
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Potential disturbance to, and displacement of, bird species using the intertidal
during the Decommissioning Phase



Phillips 66 Replacement Pipeline.



Quay and wind turbine manufacturing factory, Able Marine Energy Park,
Killingholme;



Grimsby Docks Flood Risk Management Scheme;



Bishopsthorpe Farm;



Green Port Hull and;



Hornsea Project One.

Resulting from noise and physical presence/visible activity
5.9.92

5.9.93

5.9.94

It is assumed that consultation would be undertaken with Natural England and the
relevant Local Authorities prior to the commencement of decommissioning, to
determine the exact nature of the decommissioning plan, and applicable regulations
would be followed to minimise environmental effects. It is currently assumed that
cables will be retained in situ in the intertidal and sub-tidal area with cable ends cut,
sealed and securely buried.

5.9.97

Works will be undertaken in accordance with best practice guidelines and legislative
requirements which apply at the time.

The following section provides more detail on the potential in-combination impacts
where identified in Table 4.16 of Volume 3, Chapter 4: Intertidal Ornithology of the ES
with the exception of Hornsea Project One to be subsequently discussed.
Phillips 66 Replacement Pipeline

Impact of noise, vibration and visual disturbance on individual SPA and
Ramsar Site species during the Decommissioning Phase

5.9.98

Works will be undertaken inland of the sea defences, which will provide a screen
against the intertidal zone. Wintering and migratory waders and wildfowl species are
largely absent from inland areas, although several species, most notably lapwing and
golden plover, do forage inland. Species recorded using inland habitats have wide
foraging ranges and therefore, could be expected to have high adaptability when
avoiding the relatively limited construction areas. Taking this into account, as well as
the limited extent of working areas and the availability of alternative suitable habitat in
the vicinity, the impact of works on wintering and migratory birds will be limited.

The potential effects of the intertidal construction works associated with Project Two
have been assessed in combination with those predicted to arise from Tetney Sea
Line Replacement Project. Phillips 66 Ltd proposes to replace a 4.5 km section of the
onshore crude oil pipeline from an offshore buoy to Tetney Tank Farm (RPS, 2014).
Applications were submitted to East Lindsay District Council and the Marine
Management Organisation on 3 March 2014. The landfall for the Phillips 66 pipeline
is at Northcoates Point to the north of Horseshoe Point. The intertidal works for the
Phillips 66 pipeline will be within 1 km of those for the Project Two export cable.

5.9.99

Due to the proximity of the Phillips 66 pipeline to the landfall site of Project Two,
works are likely to affect many of the same bird species using the intertidal area as
Project Two. There is potential for an in-combination effect as a result of habitat
disturbance and loss, and species disturbance and displacement.

Assessment of Adverse Effects on Integrity - In-combination
5.9.95

In line with the cumulative assessment presented in ES, Volume 2, Chapter 2:
Subtidal and Intertidal Benthic Ecology, other plans and projects included for
assessment on habitat features include cable laying of Project Two and Project One,
the AMEP development and the Phillips 66 Replacement Pipeline at Northcoates
Point. Both Project One and the AMEP development have been submitted and as
such are allocated to the Tier 1 assessment.

5.9.96

The assessment of potential impacts of Project Two in-combination with other plans
or projects in relation to Intertidal Ornithology is focused on the Humber Estuary SPA
and Humber Estuary Ramsar site, as these are the only sites for which potential for
LSEs were identified during the screening exercise. The potential for in-combination
effects on waterbird species exist during the construction phase, should the activity
overlap with any other activities that have a potential to affect the relevant SPA
populations. In line with the cumulative assessment presented in Volume 3, Chapter
4: Intertidal Ornithology of the Environmental Statement (section 4.7) three projects in
the area have been identified with the potential to act in-combination with the
construction of the Project Two export cable:

5.9.100 The construction works for the Phillips 66 pipeline are programmed to take place
between June 2014 and September 2015 (RPS, 2014), although this is subject to
consent. If this timetable were to be followed for the Phillips 66 pipeline and intertidal
works on Hornsea Project Two began at the earliest likely timescale of April 2017,
then there would be no overlap in construction activities.
5.9.101 There is no predicted overlap in construction timescales between the Phillips 66
pipeline and the cable landfall for Project Two, so there will be no in-combination
disturbance impacts with respect to those birds using intertidal habitat.
5.9.102 Intertidal works for the Phillips 66 pipeline will result in temporary disturbance to
intertidal habitats. These habitats have been assessed as having low sensitivity to
the impacts of pipeline construction, with their infaunal and epifaunal species having
high rates of recovery (i.e., recovery within months of disturbance) (RPS, 2014).
Given the intertidal habitats temporarily disturbed by Phillips 66 pipeline works are
expected to recover prior to the intertidal construction works of Project Two export
cable, no in-combination impact of habitat loss for intertidal is predicted.
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Quay and wind turbine manufacturing factory, Able Marine Energy Park,
Killingholme

this and it is possible that the development might not go ahead or be subject to
modification.

5.9.103 The potential effects of the intertidal construction works associated with Project Two
have been assessed in combination with those predicted to arise from Able Marine
Energy Park (AMEP). The project, granted development consent in December 2013,
is for a marine energy park on the south bank of the Humber Estuary at Killingholme
in North Lincolnshire in addition to associated development including an ecological
compensatory scheme on the north bank of the Humber Estuary.

5.9.107 If theoriginal timetable had been followed for AMEP and intertidal works on Hornsea
Project Two began at the earliest likely timescale of April 2017 (ES, Volume 1
Chapter 3: Project Description), then there would be no overlap in construction
activities and no in-combination disturbance impacts with respect to those birds using
intertidal habitat. Even if, as is perhaps more likely now, construction periods of the
two Projects overlapped, given the limited temporal and spatial extent of disturbance
predicted at the cable landfall for Project Two, and the mitigation in place for
disturbance in relation to AMEP, no in-combination disturbance impacts are likely
with respect to those birds using intertidal habitat.

5.9.104 It is acknowledged that development of the AMEP alone would have a likely
significant effect on the features of the Humber Estuary SPA (Dept. of Transport
2013). This would result from the effects of the permanent direct loss of 31.5 ha
intertidal mudflats from North Killingholme Mudflats; the disturbance effects on SPA
birds during the construction and operational phases of the AMEP development on
11.6 ha of mudflat habitat and the use of North Killingholme Haven Pits as a roost;
and the effects of loss of terrestrial habitat within the AMEP site at North Killingholme
which is used by SPA birds (predominantly curlew). To avoid an adverse effect on the
site integrity of the SPA, an agreed series of compensatory measures are to be
instigated. These are to include the provisioning of some 101.5 ha of replacement,
managed mudflat habitat at Cherry Cobb Sands on the north bank of the Humber
Estuary directly opposite the AMEP site; creation of wet grassland habitat at Cherry
Cobb Sands and East Halton Marshes for the use of feeding and roosting birds from
the SPA assemblage (predominantly curlew); measures to control the use of land
adjacent to the North Killinghome Haven Pits SSSI to safeguard the significant
numbers of SPA bird populations using the site from visual and noise disturbance,
and; controls on piling operations, noise and lighting.
5.9.105 AMEP and Hornsea Project Two are separated on the south bank of the estuary by
approximately 25 km so birds at one site would not be directly disturbed by activities
at the second site. The potential does however exist for the two projects incombination to result in impacts from habitat loss and displacement of intertidal
waterbirds. Through the provision of the above described compensatory measures
for habitat loss in relation to the proposed Able Marine Energy Park, no incombination impacts of habitat loss are predicted in relation to Hornsea Project Two.
5.9.106 There could be in-combination effects on the south shore of the Humber due to
displacement of birds from the two projects. An objection to the Development
Consent Order has however been lodged by Associated British Ports as the Able
Marine Energy Park overlaps with land identified for the development of the
Immingham Western Deepwater Jetty. At the time of writing, mid-October 2014, the
objection was being considered by a joint committee of both houses of Parliament.
At the time of the December announcement by the Secretary of State, the
construction timescale for the Able Marine Park was to begin early in 2014 with the
Quay available from later 2016. The objection and subsequent inquiry has delayed

Grimsby Docks Flood Risk Management Scheme
5.9.108 The proposed Grimsby Docks Flood Risk Management Scheme scheme will improve
approximately 3.5 km of the existing sea defences and is due for completion in July
2014. It includes the creation of a 1,300 m pre-cast concrete wave wall, repairs to
existing concrete defences and improvements to the shore-line earth embankment.
The majority of the improvements are within the operational Grimsby Docks site,
which consists of areas of hard-standing and wet docks (Environment Agency,
2013b). Further phases of the scheme are expected to follow in 2014 and 2015
subject to planning approval (Environment Agency, 2013a).
5.9.109 Seasonal working and further restrictions have been agreed with Natural England in
order to avoid significant disturbance to those birds populations which are qualifying
features of the Humber Estuary SPA (Environment Agency, 2013b).
5.9.110 The scheme is expected to result in the loss of approximately 144m2 of relatively low
quality inter-tidal mudflat (Environment Agency, 2013b). Habitat creation works on the
Environment Agency’s Donna Nook scheme have been designed to produce
compensatory habitat for losses within the estuary resulting from Environment
Agency flood defence schemes, this agreed with Natural England as being
appropriate mitigation. Given the provision of the Donna Nook site, it has been
concluded that the Grimsby Docks Flood Risk Management Scheme will result in no
adverse effect on the integrity or function of the Humber Estuary Natura 2000 site
(Environment Agency, 2013b).
5.9.111 There is no predicted overlap in construction timescales between the Grimsby Docks
Flood Risk Management Scheme and the cable landfall for Project Two, so there will
be no in-combination disturbance impacts with respect to those birds using intertidal
habitat. Furthermore, through the provision of the above described compensatory
measures for habitat loss in relation to the Grimsby Docks Flood Risk Management
Scheme, no in-combination impacts of habitat loss are predicted in relation to
Hornsea Project Two.
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Summary of Projects identified for Potential In-combination Impacts

Eight wind turbines on land at Bishopsthorpe Farm
5.9.112 An eight turbine wind farm at Bishopthorpe Farm is currently under consideration with
the planning authorities (East Lindsey District Council 2014) (http://www.elindsey.gov.uk/Planning/OnshoreWindFarms/). No timescale is available for
construction. The precautionary scenario in terms of the in-combination assessment
is that the wind farm is in construction at the same time as Hornsea Project Two. As
stated in the ES, Volume 3 Chapter 4: Intertidal Ornithology, key qualifying species of
the Humber Estuary SPA considered in the assessment for Bishopthorpe Farm are
dark-bellied brent goose, golden plover and lapwing. The development has been
designed to incorporate a 600 m buffer from the Humber SPA to reduce potential
impacts on bird species within the SPA. In addition, a refuge area is proposed to
offset the potential loss of feeding/roosting habitat for brent geese, lapwing and
golden plover through the predicted disturbance / displacement caused by the
windfarm (Arcus and ASC Renewables, 2013). This would be achieved through the
management of two fields on a permanent basis during the lifetime of the windfarm to
provide an undisturbed foraging resource / roosting habitat, with the option to
manage two further fields (either as part of an arable cropping regime, or further
permanent grassland) should this be deemed necessary. The management regime is
to be determined in consultation with Natural England and RSPB. With these
mitigation measures in place in relation to the proposed onshore wind farm at
Bishopsthorpe, no in combination effects of disturbance or habitat loss for estuarine
birds are predicted should the wind farm be in construction or operational at the time
of intertidal works for the construction of the onshore cable for Hornsea Project Two.
Green Port Hull
5.9.113 In 2012, ABP was granted planning consent to develop a facility at Alexandra Dock,
in the Port of Hull, for the manufacture, assembly, testing and shipment of wind
turbines for the off-shore wind power industry. Construction of Green Port Hull (GPH)
is anticipated to take approximately 28 months. The intention was for the port-based
manufacturing and shipping facilities to be operational by 2014 (URS Scott Wilson,
2011) with this now scheduled for 2016 (Green Port Hull, 2014). To avoid an adverse
effect on the site integrity of the SPA, compensatory measures were to be instigated
including provisioning of replacement habitat for waterbirds at high tide (URS Scott
Wilson, 2011).
5.9.114 There is no predicted overlap in construction timescales between Green Port Hull and
the cable landfall for Project Two, so there will be no in-combination disturbance
impacts with respect to those birds using intertidal habitat. Furthermore, through the
provision of the compensatory measures such as that described above for habitat
loss in relation to Green Port Hull, no in-combination impacts of habitat loss are
predicted in relation to Hornsea Project Two.

5.9.115 Based on the information above, all projects identified for potential cumulative
impacts in relation to birds at the export cable landfall for Project Two have been
screened out, with the exception of the Hornsea Project One. This project is
considered in more detail below
In-combination Impacts with Hornsea Project One
5.9.116 There are a number of potential scenarios for the timing of construction of Project
Two and Project One. This has been taken into account in the intertidal cumulative
impact assessment of Project Two with Project One. This has been assessed on the
basis of the following three potential scenarios:


Scenario One - Project One constructed before Project Two.



Scenario Two - Project Two constructed before Project One.



Scenario Three - Project One and Project Two constructed at the same time.

5.9.117 The land requirements and construction parameters for Scenario Two are the same
as Project Two constructed alone without Project One, which is the basis of the
assessment of Project Two in this chapter. However, in the event of a simultaneous
or overlapping construction programme with Hornsea Project One or in the event that
Hornsea Project Two construction has completed prior to the commencement of the
Hornsea Project One construction (i.e. Scenarios 2 and 3), access to and use of
some of the temporary construction compounds and work areas authorised by the
Project One DCO will be prevented or restricted by the construction of Project
Two. In order to reduce the impacts to Project One in these circumstances, the
Project Two DCO contains some temporary construction working sites and means of
access which are intended for temporary use by Project One to compensate Project
One and reduce the impacts of Project Two on Project One. Scenarios 2 and 3 may
require the use of these temporary construction working sites, which will not be
required under Scenario 1.
5.9.118 The plan in Volume 4 at Annex 4.5.4: Cumulative Impacts with Project One shows all
of the features (side accesses, compounds, etc.) potentially required for all scenarios.
5.9.119 The cumulative assessment for Project Two has not considered Project Three as the
specific details of this project are not yet known.
5.9.120 The potential cumulative effects of Project Two with Project One for intertidal birds
are summarised in Table 4.17.
5.9.121 Construction of each project individually will cause intermittent and local disturbance
to birds using intertidal and adjacent coastal areas at the export cable landfall, and
impacts are predicted to be minor or negligible on all VORs. Successive construction
of the two projects will result in an extended period of small scale disturbance in the
vicinity of the cable landfall area, but this is not considered to be of any more than
minor significance.
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5.9.122 Under Scenario 3 construction activities for the export cable landfalls for Project One
and Project Two would be progressing simultaneously. For each project, construction
activities associated with the export cable landfall would take place between April and
September inclusive, thus under this cumulative scenario there would be no activities
during the winter period (October to March), when the largest number of wintering
and migratory birds are present.
5.9.123 The most up to date information on the construction methods and programme for the
Project One export cable landfall is set out in the intertidal clarification note for Project
One (SMart Wind 2014b). The construction of the cable landfall for Project One will
take place in two phases. The first phase will take place between April and
September in a given year. Up to four ducts will be drilled underneath the seawall by
HDD from a construction site on the landward side of the seawall. The drill will
emerge in the intertidal area, 100-700m from the sea wall and ducts will be pulled
through from the seaward to the landward side. Most activities will take place on the
landward side of the sea wall, with activity in the intertidal area likely to be limited to a
maximum of about 7 days per duct associated with the excavation pit where the drill
emerges in the intertidal area, and the installation of ducts. There will be an interval
between the installations of each duct, while the HDD is set up for the next operation;
this is likely to be 3-6 weeks. The second phase of works for the Project One export
cable landfall will take place between April and September of a subsequent year.
During this time up to four cables will be laid and buried through the intertidal area.
One cable will be laid at a time over a 7-10 day period, with a gap of 30-45 days likely
between the installations of successive cables. Construction activities will require a
cable-laying barge and associated machinery to be present in the intertidal area while
the cable is being laid. Cable-laying works will temporarily affect a corridor of up to
40m width through the intertidal area. Associated vehicle movements in the intertidal
area, anchors for the cable laying barge and a resting area for the barge at low tide,
will be largely restricted to the export cable route corridor for Project One. There will
be gaps of several weeks between the laying of successive cables with no or minimal
disturbance.
5.9.124 The Project One Deemed Marine Licence includes a condition in relation to
simultaneous works occurring in the upper intertidal during high tides greater than 7.7
m (as measured at Grimsby). In the event that Project Two were carrying out
construction activity within 1 km of the seawall, Project One must not carry out any
construction activity within one kilometre seaward of the seawall during the period of
time commencing two hours before a high tide greater than 7.7 metres (as measured
at Grimsby) and ending two hours after a high tide greater than 7.7 metres (as
measured at Grimsby) between 1 April and 31 May (inclusive) and 1 August to 30
September (inclusive), unless otherwise approved in writing by the MMO, in
consultation with Natural England. Project Two’s Deemed Marine Licence will include
the same condition in relation to simultaneous works occurring in the upper intertidal
during high tides greater than 7.7 m, thus the restrictions will apply equally to both
Projects.

5.9.125 As set out in Vol 1 Chapter 3 Project Description, for Project Two, up to 8 ducts will
be installed beneath the seawall and up to 8 cables laid through the intertidal area.
Construction activities associated with the laying of cables through the intertidal area
will be similar tothose described for Project One, as these are the standard methods
for laying such cables; thus the timing and extent of activities in the intertidal area
associated with the burying of each cable for Project Two will also be similar to
Project One. Installation of ducts beneath the seawall for Project Two will involve a
trenchless method but an alternative to HDD could be employed.
5.9.126 Under Scenario 3 where Project One and Project Two are constructed at the same
time, it is assumed that any of the following activities could be ongoing between April
and September of a given year:


installation of ducts under the seawall for Project One and Project Two, except
during a high tide greater than 7.7m (as measured at Grimsby);



installation of ducts for Project One at the same time as cables are laid through
the intertidal area for Project Two, or vice versa (with the exception of works that
fall within 1km of the seawall during a high tide greater than 7.7m measure at
Grimsby);



installation of cables through the intertidal area for Project One and Project two;



installation of ducts under the seawall for Project One and Two and installation
of cables through the intertidal area for Project Two with the exception of works
that fall within 1km of the seawall during a high tide greater than 7.7m as
measured at Grimsby).

5.9.127 In relation to cable laying, it is assumed that separate cable laying barges would be
used for Project One and Two, but it would not be possible for both vessels to
operate safely in close proximity, so that only one cable could be laid through the
intertidal area at a given time. Thus if intertidal cables were laid by both projects in
the same year (between April and September) the laying of each cable would still
take about 7-14 days but the interval between laying of successive cables is likely to
be less than the 30-45 days assumed for Project One, so that disturbance to the
intertidal area associated with cable laying would be more frequent. The construction
programme for the Project One export cable landfall involves work in two separate
years (between April and September) only, whereas construction of the export cable
landfall for Project Two may take place over a longer period of up to 5 years; thus
there would be potential for simultaneous construction works in a maximum of two
years.Under scenarios 1 and two the works could occur on the intertidal for up to a
period of 7 years.
5.9.128 In relation to impacts on birds using the intertidal and coastal areas in the vicinity of
the export cable landfall, simultaneous work on Project One and Project Two would
result in an increased spatial extent and frequency of disturbance between April and
September. This is outside the winter period when the highest numbers of estuarine
birds are present, but overlaps with the spring and autumn passage periods during
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which some VORs are present in large numbers. Nevertheless, disturbance to the
intertidal area would be intermittent rather than continuous, with periods of no or
minimal disturbance between periods of construction activity.
In-combination Construction Phase effects
5.9.129 Cumulative construction phase effects could result from the simultaneous cable
installation at the landfall from both Project Two and Project One, comprising
trenchless duct installation at the sea wall in a single phase and installation of cables
through the intertidal area in up to four phases. This may result in increased
disturbance and displacement of wintering and migratory birds, including foraging
and roosting sites.
5.9.130 As decribed in paragraphs 5.9.126 cumulative effects can be classified into three
scenarios resulting in a spatial worst case and a temporal worst case.
5.9.131 Table 5.76 details the cumulative effects on each of the receptors under the worst
case spatial and temporal scenario identified in paragraphs above.
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Table 5.76

In-combination effects on the features of the Humber Estuary SPA and Ramsar

Species

Dark-bellied brent
goose

Increased area of spatial disturbance due to simultaneous construction activity
occurring across the intertidal

Increased duration of disturbance and displacement effect due to
extended construction time on the intertidal

Almost all the records of dark-bellied brent goose in the cable landfall survey area were outside
the proposed working period (Volume 6 Annex 6.4.1, Chart 2), and WeBS core and low tide
counts for overlapping sectors show a similar pattern (Volume 6 Annex 6.4.1, Charts 28 and
30). A peak count of 835 birds was recorded in the cable landfall survey area in March
representing about 40% of the cited SPA population and 28% of the most recent WeBS
population estimate for the Humber (Volume 3, Chapter 4: Intertidal Ornithology of the ES,
Table 4-7). During the working period the peak count was 134 in early April (Volume 6 Annex
6.4.1, Chart 2), representing 5% of the most recent WeBS population estimate for the Humber.

An increase duration in construction is predicted to have no greater effect
than that described under the worst case spatial scenario due to limited
use of the site by dark-bellied brent goose. Impacts will be consistent with
those assessed for Project Two alone in being of local spatial extent and
of medium/long term duration. Recovery from any impacts are expected to
be rapid (i.e. less than 6 months) following cessation of construction
activity activity.

From WeBS core surveys there were respective 5-year winter peak mean counts of 359 and
729 for the Horseshoe Point (35486) and Grainthorpe (35485) Sectors; and a peak count of
692 (October) during low tide counts in 2011/12, in the Horseshoe Point sector CH072 (Volume
3, Chapter 4: Intertidal Ornithology of the ES, Table 4-8).

The in-combination effects of landfall works from Project Two and Project
One is not considered to have an adverse effect on dark-bellied brent
goose.

Thus although the export cable landfall overlaps with an area of the Humber Estuary of
importance for dark-bellied brent geese, the cable landfall surveys, WeBS data and published
information (e.g. Ward, 2004) confirm that the vast majority of wintering birds have departed
before the beginning of April and begin to return in October, so the species is absent for most
of the proposed working period for construction of the export cable landfall.
The in-combination effects of landfall works from Project Two and Project One is not
considered to have an adverse effect on dark-bellied brent goose.
A peak count of 52 shelducks (about 1% of the cited SPA population and the recent WeBS total
for the Humber Estuary) was recorded in the cable landfall study area in February 2012
(Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-7). This is of similar magnitude
to the winter peak mean count for the Horseshoe Point WeBS sector (39 birds, Volume 3,
Chapter 4: Intertidal Ornithology of the ES, Table 4-8) which overlaps directly with the
development area for Project Two 5-year peak mean of 208 birds was recorded for the
Grainthorpe WeBS sector (Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-8),
which overlaps with the south east of the cable landfall study area, and encompasses the cable
corridor (intertidal) and temporary working area. All of these peak counts were recorded outside
the proposed working period.
Shelduck

Between April and September, the peak shelduck count within the cable landfall study area
was 16 birds in early May 2012 (Volume 6 Annex 6.4.1, Chart 4), equivalent to less than 1% of
the SPA population. Most records were associated with the two coastal lagoons to the
northwest of the study area, about 400 m from the cable landfall at the nearest point, although
birds were also recorded on the intertidal mudflats, saltmarshes and coastal areas inland of the
sea wall (Volume 6 Annex 6.4.1, Figures 4 and 5).
The cable landfall study area has not been identified as a key area for shelduck in the Humber
Estuary, and the numbers and distribution of birds during cable landfall surveys suggests that
few birds are likely to be disturbed by construction works. Given the limited temporal and
spatial extent of works associated with cable laying, it is likely that any disturbed birds can
relocate within the local area.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the shelduck feature of the Humber Estuary SPA and
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Ramsar.
During cable landfall surveys the peak count of oystercatcher was 3,300 birds in November,
representing 94% of the cited SPA population and 68% of the most recent WeBS count for the
Humber Estuary (Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-7). Compared
with the winter period, generally low numbers of oystercatchers were present between April
and September, the proposed period for intertidal works (Volume 6 Annex 6.4.1, Chart 6).
During this time, peak numbers were 436 individuals in early July and 850 in mid-September
(respectively about 9 and 17% of the most recent 5-year peak mean WeBS count for the
Humber Estuary).

Oystercatcher

The proposed cable landfall lies between Horseshoe Point and
Grainthorpe, which has been identified as an important feeding area
during much of the year within the context of the Humber Estuary SPA.
Birds tend to establish high tide roosts close to key feeding areas (Catley,
2000).

The majority of oystercatcher records were on the creeks to the south
Project One, disturbance effects from project Two are likely to be less than
from Project One on this species. The increased duration of disturbance
Five-year winter peak mean counts of oystercatcher from recent WeBS core surveys are under this scenario is unlikely to cause any greater disturbance due to the
respectively 1,128 birds for the Horseshoe Point (35486) sector and 2,121 birds for the location of Project Two works away from preferred habitat for this species.
Grainthorpe (35485) sector; from WeBS low tide surveys in 2011/12 the peak count was 1,866 The in-combination impact of disturbance during construction works at the
birds in January in the Horseshoe Point (CH072) sector (Volume 3, Chapter 4: Intertidal landfall is not predicted to have an adverse effect on the oystercatcher
Ornithology of the ES, Table 4-8).
feature of the Humber Estuary SPA and Ramsar.
The proposed cable landfall site overlaps with part of the Humber Estuary which has been
identified as an important feeding area for oystercatcher during much of the year. Birds tend to
establish high tide roosts close to key feeding areas (Catley, 2000).
There is unlikely to be an increased area of disturbance on important feeding areas for
oystercatcher as both projects will not be able to carry out works on the lower intertidal
simultaneously.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the oystercatcher feature of the Humber Estuary SPA
and Ramsar.
Ringed plover were recorded in the cable landfall study area in all months except April and July
(Volume 6 Annex 6.4.1, Chart 8), less regularly during surveys in spring and summer, with
peaks in September (120 birds, about 7% and 8% respectively of the cited SPA passage
population and the recent Humber Estuary WeBS count; Volume 3, Chapter 4: Intertidal
Ornithology of the ES, Table 4-7) and December (100 birds). The September peak occurred
during autumn migration, which takes place from mid-July to early October; spring migration is
from late April to early June. Most records were on the upper shore, above MHWS (Volume 6
Annex 6.4.1, Figures 10 and 11).

Ringed plover

Prolonged disturbance will not be any greater in magnitude with periods of
no activity during the 6 month working period (April to September.
Evidence suggests birds will return to the area 2-3 weeks following
cessation of activity and benthic communities will recover 3 months
following completion of activity.

Impacts will be consistent with those assessed for Project Two alone in
being of local spatial extent and of medium/long term duration. Recovery
from any impacts are expected to be rapid (i.e. less than 6 months)
Natural England reported that there is normally a concentration of roosting ringed plover close following cessation of construction activity activity.
to the shore, to the north of the cable landfall site in May. A peak of only 37 birds was recorded The in-combination impact of disturbance during construction works at the
during cable landfall surveys in May 2012. A relatively high count of 778 birds was however landfall is not predicted to have an adverse effect on the ringed plover
recorded within the Horseshoe Point (35486) WeBS core count sector in May 2010, although feature of the Humber Estuary SPA and Ramsar.
the precise location of birds is not known. This represents 44% of the cited Humber Estuary
SPA passage population and 54% the most recent 5-year annual peak mean WeBS count for
the Humber Estuary. Location information provided by Natural England indicates that the
roosting area used by ringed plover in May extends for 1km or more along the upper shore at
Tetney Marshes; 300-400m northwest of the export cable landfall, and thus beyond likely
disturbance distance from construction activities.
The marine licence condition proposed for Project One and Project Two will reduce cumulative
impacts during potentially space restrictive roosting periods.
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The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the ringed plover feature of the Humber Estuary SPA
and Ramsar.
The largest numbers of golden plover at the Horseshoe Point landfall survey area were
recorded outside the proposed working period. The peak count of nearly 8,000 birds in
November (Volume 6 Annex 6.4.1, Chart 10 and Table 5) represents 26% of the cited SPA
population and 31% of the recent 5-year annual peak mean WeBS core count for the Humber
Estuary. During recent WeBS surveys of sectors overlapping the cable landfall survey area,
winter 5-year peak mean core count was 1,144 birds in the Grainthorpe sector (35485) and
during low tide counts,a peak winter count of 740 birds in November (Sector CH072) (Table
4.8).
Golden plover

An increase duration in construction activities is predicted to have no
greater effect than that described under the worst case spatial scenario
due to limited use of the site by golden plover. Impacts will be consistent
with those assessed for Project Two alone in being of local spatial extent
and of medium/long term duration. Recovery from any impacts are
expected to be rapid (i.e. less than 6 months) following cessation of
construction activity.

The in-combination impact of disturbance during construction works at the
During the working period, April to September, golden plover were largely absent from the landfall is not predicted to have an adverse effect on the golden plover
cable landfall survey area (Volume 6 Annex 6.4.1, Chart 10). The peak count was just over 200 feature of the Humber Estuary SPA and Ramsar.
birds in July, which is less than 1% of the cited SPA population and the most recent WeBS
count. Thus the number of birds potentially affected by construction disturbance is likely to be
small in relation to the Humber Estuary population. The distribution of golden plover recorded
within the cable landfall survey area between April and September is shown in Volume 6 Annex
6.4.1, Figure 12 and Figure 13.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the golden plover feature of the Humber Estuary SPA
and Ramsar.

Surveys of the cable landfall area recorded a peak of 885 grey plover on spring passage in
April (equivalent to about 59% of the cited SPA population and 31% of the current 5-year
annual peak mean WeBS core count for the Humber Estuary) (Volume 3, Chapter 4: Intertidal
Ornithology of the ES, Table 4-7). The species was absent during surveys from mid-June until
August, with a smaller autumn passage (231 birds in October) (Volume 6 Annex 6.4.1, Chart
12).

Grey plover

The increased duration of intertidal works is unlikely to have any greater
effect on this species as it is likely that any disturbed birds can relocate
within the local area while construction is ongoing in the intertidal area.
The in-combination impact of disturbance during construction works at the
landfall is not predicted to have an adverse effect on the golden plover
feature of the Humber Estuary SPA and Ramsar.

During recent WeBS surveys of sectors overlapping the cable landfall study area, respective
Core Count winter peak mean counts of 975 and 40 grey plover were recorded in the
Horseshoe Point (35486) and Grainthorpe (35485) sectors. For the working period, the peak
mean counts of 170 and 36 birds were recorded in the Horseshoe Point (35486) and
Grainthorpe (35485) sectors; a peak of 48 birds was recorded in the Horseshoe Point (CH072)
low tide sector in May ( Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-8).
There is potential for increased disturbance on grey plover as result of simulataneous
construction works from Project One and Two, however the Marine licence condition proposed
for Project One will reduce the magnitude of effect during sensitive periods. It is likely that any
disturbed birds can relocate within the local area while construction is ongoing in the intertidal
area.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the golden plover feature of the Humber Estuary SPA
and Ramsar.

Knot

During surveys of the cable landfall area, peak numbers of knot (3,000, about 11% of the cited During surveys of the cable landfall area, peak numbers of knot were
SPA wintering population and the recent 5-year annual peak mean WeBS count for the recorded in in November, outside the proposed working period. Between
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Humber Estuary) were recorded in in November (Table 4.7, Volume 6 Annex 6.4.1 Chart 16
and Table 5), outside the proposed working period. Between April and September, knot were
recorded in April, May and September, with a peak count of 420 in mid-September (autumn
passage) representing 2.3% and 1.6% of the Humber Estuary population based on cited SPA
passage population and the recent 5-year annual peak mean WeBS count for the Humber
Estuary. Birds were located fairly widely within the survey area (Volume 6 Annex 6.4.1, Figures
16 and 17).

April and September, the peak count of knot was 420 in mid-September
(autumn passage, lowering tide).

The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the knot feature of the Humber Estuary SPA and
Ramsar.

landfall is not predicted to have an adverse effect on the knot feature of
the Humber Estuary SPA and Ramsar.

Sanderling were recorded sporadically within the cable landfall area during surveys in 2011/12
(Volume 6 Annex 6.4.1, Chart 18). Peak numbers were present in January (150 birds,
representing 31% of the cited SPA wintering population and 25% of the most recent 5-year
annual peak mean WeBS count for the Humber Estuary; Volume 3, Chapter 4: Intertidal
Ornithology of the ES, Table 4-7), outside the proposed working period. From recent WeBS
core surveys, respective peak counts for the Horseshoe Point (35486) and Grainthorpe (35485)
sectors were 158 birds (May) and 54 birds (February) (Volume 6 Annex 6.4.1,Chart 49); during
WeBS low tide surveys in 2011/12 the peak was 45 birds (September) in the Horseshoe Point
(CH072) sector (Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-8, Volume 6
Annex 6.4.1,Chart 51).

All sanderling records within the cable landfall survey area between April
and September were on the upper shore to the northwest of the cable
route convergence zone.

The majority of knot records were to the south of the Project 1 cable
corridor and beyond the disturbance distance of likely effect from Project 2
cable corridor. The effect of Project Two cable activities is likely to cause
less disturbance than Project One. The increased duration of disturbance
under this scenario is unlikely to cause any greater disturbance due to the
Knot are highly mobile and roost on the north and south shores (Catley, 2000) suggesting location of Project Two works away from preferred habitat for this species.
alternative suitable habitat is available outside the works area.
The in-combination impact of disturbance during construction works at the

Sanderling

The duration of disturbance under this scenario maybe up to 4 years.
Assuming the distribution reflects the favoured areas of the birds at
Horseshoe Point in the vicinity of the sea wall, then little or no disturbance
to sanderling is predicted during ducting works for either Projects.
A few of the sanderling records overlap with the cable route

convergence zone for Project One but there were no records in the Project
Between April and September the highest count in the cable landfall survey area was 21 birds Two cable route indicating minimal disturbance during the cabling phase
in late August (Volume 6 Annex 6.4.1, Chart 39), equivalent to 3% and 4% of respectively the of Project 2. Cumulative effects are therefore not anticipated to be any
cited SPA passage population and the most recent 5-year annual peak mean WeBS count for greater than for Project Two alone.
the Humber Estuary.
The in-combination impact of disturbance during construction works at the
The location information provided by Natural England indicates that the roosting area used by landfall is not predicted to have an adverse effect on the sanderling
sanderling in May extends for 1 km or more along the upper shore at Tetney Marshes; about feature of the Humber Estuary SPA and Ramsar.
300-400 m northwest of the export cable landfall, and thus beyond likely disturbance distance.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the sanderling feature of the Humber Estuary SPA and
Ramsar.

Dunlin

Peak numbers of dunlin within the cable landfall survey area were recorded in late October
(2,050 birds, approximately 9% of the cited SPA winter population and 15% of the recent 5year annual peak mean WeBS count for the Humber Estuary), outside the proposed working
period for cable installation Chapter 7, Volume 6 Annex 6.4.1 Chart 8). Within the working
period, numbers in excess of or close to 500 birds were recorded in April, May and September,
with a peak count of 1,300 birds (about 7% of the SPA passage population and 9% of the most
recent 5-year annual peak mean WeBS count for the Humber Estuary) in early April during the
spring passage period. Dunlin were largely absent between June and August. They were most
commonly recorded above MHWS on muddy substrates (Volume 6 Annex 6.4.1, Figures 20
and 21).

The overall distribution of dunlin indicates that birds use an extensive area
of mudflats within the study area, with no indication of concentrations at a
particular area. The areas used by dunlin overlap with the export cable
corridor and the temporary working area for both Projects One and Two
but also include areas outside these zones.

Given the relatively limited extent of habitat dunlin are predicted to be
disturbed or displaced from, the ‘recovery’ time for the return to the habitat
once the disturbance mechanism is removed, is predicted to be minimal. A
study of curlew by Zegers (1973) found that roost size returned to normal
Studies of the movements of wintering waders indicate that dunlin is one of the species which 2-3 weeks after extensive cannon netting disturbance. Curlew is

191

sdf
Species

Increased area of spatial disturbance due to simultaneous construction activity
occurring across the intertidal

Increased duration of disturbance and displacement effect due to
extended construction time on the intertidal

show more extensive within-year movements within estuarine systems (Rehfisch et al . 2003,
Symonds et al . 1984). Mean recorded distances for within-year movements between roosts
are about 2-5 km, with a maximum of about 24 km (Rehfisch et al . 2003). Important roost sites
for this species within the outer Humber Estuary have been identified at Cleethorpes and
Tetney (to the northwest of the landfall area) and Skidbrooke (to the southeast) (Cutts et al .
2009).

considered to be more sensitive to disturbance by Cutts and Allen (1999)
and Smit and Visser (1993).
The in-combination impact of disturbance during construction works at the
landfall is not predicted to have an adverse effect on the dunlin feature of
the Humber Estuary SPA and Ramsar.

Dunlin are likely to avoid or be displaced from areas of construction activity by 50-200 m (Cutts
and Allen, 1999). Although peak counts of dunlin in the landfall survey area between April and
September reached up to 9% of the most recent 5-year annual peak mean count for the
Humber Estuary, limitations to the spatial and temporal extent of construction activities will limit
the number of birds likely to be affected by the works.
The proposed marine licence condition for Project One and Project Two will minimise effects on
this species when high tide roosting areas are spatially restriced.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the dunlin feature of the Humber Estuary SPA and
Ramsar.

Bar-tailed godwit

During surveys of the cable landfall area, peak numbers of bar-tailed godwits were recorded
between October and March, outside the proposed working period (Volume 6 Annex 6.4.1,
Chart 22). The peak count was nearly 800 birds in late November representing 29% of the cited
Humber Estuary SPA winter population, or 27% of the most recent 5-year annual peak mean
WeBS core count population for the Humber Estuary ( Volume 3, Chapter 4: Intertidal
Ornithology of the ES, Table 4-7). During WeBS counts for sectors overlapping the cable
landfall survey area, the most recent 5-year winter peak mean count was 681 birds for the
Horseshoe Point (35486) sector and during low tide counts, 481 birds in March (Sector CH071)
(Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-8). These numbers are
consistent with advice from Natural England that there is a low tide roost of 400-600 bar-tailed
godwits on the upper-shore in the vicinity of Horseshoe Point.

Disturbance over a longer duration is not expected to have an impact of
increased significance on this species due to limited use of the Project
site by black-tailed godwit. The impact of disturbance during cumulative
construction works at the landfall on bar tailed godwit is predicted to be of
local spatial extent, medium/long term duration, with temporary
disturbance during intermittent works periods, and reversible.
The in-combination impact of disturbance during construction works at the
landfall is not predicted to have an adverse effect on the bar-tailed godwit
feature of the Humber Estuary SPA and Ramsar.

Given there will not be a spatial increase in disturbance in the lower intetidal as two cable
laying vessels will be unable to work t the same time the cumulative impact of installation of
cables through the intertidal area is predicted to be of local spatial extent, medium/long term
duration, with temporary disturbance during intermittent works periods, and reversible
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the bar-tailed godwit feature of the Humber Estuary
SPA and Ramsar.

Curlew

Surveys at the Horseshoe Point cable landfall site recorded curlew in all months in 2011/12
(Volume 6 Annex 6.4.1, Chart 30), with a peak count of 74 birds in late September 2011, about
2% of the cited SPA winter population and current 5-year annual peak mean WeBS count for
the Humber Estuary (Volume 3, Chapter 4: Intertidal Ornithology of the ES, Table 4-7). Birds
were recorded widely throughout the intertidal part of the survey area with no suggestion of
preference for particular areas (Volume 6 Annex 6.4.1, Figures 24 and 25).

Disturbance over a longer duration is not expected to have an impact of
increased significance on this species.
The impact of disturbance during cumulative construction works at the
landfall on curlew is predicted to be of local spatial extent, medium/long
term duration, with temporary disturbance during intermittent works
periods, and reversible.

The peak count recorded in the cable landfall survey area coincides with autumn curlew
passage. This commences in mid-June with peak counts later in the month and throughout July The in-combination impact of disturbance during construction works at the
(Allen et al., 2003). Numbers on the Humber Estuary continue to build-up to peaks in August or landfall is not predicted to have an adverse effect on the curlew feature of
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September, with smaller numbers of birds remaining on the site to over-winter. Spring migration the Humber Estuary SPA and Ramsar.
is reported from early March to late May, although numbers recorded are far smaller than in
autumn. Small numbers of curlew remain on the Humber during mid-summer and these birds
may be young, non-breeding adults (Catley, 2000).
Curlew are generally considered a wary species in relation to human disturbance, flushing at
distances of 120-300m in response to the presence of a lone walker on mudflats; however they
have been reported foraging regularly within 100m of ongoing flood defence works (Cutts et al .
2013). Given the limited temporal and spatial extent of works associated with cable laying, and
the wide distribution of curlew over the intertidal mudflats within the survey area, it is likely that
any disturbed birds can relocate within the local area while construction is ongoing in the
intertidal area.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the curlew feature of the Humber Estuary SPA and
Ramsar.

Redshank

The largest numbers of redshank were recorded in the cable landfall survey area outside the
proposed working period (Volume 6 Annex 6.4.1, Chart 19), with a peak count of 87 birds in
October representing about 2% of the cited SPA winter population and 3% of the most recent Disturbance over a longer duration is not expected to have an impact of
5-year annual peak mean WeBS count for the Humber Estuary (Volume 3, Chapter 4: Intertidal increased significance on this species due to limited use of the Project
Two area. The impact of disturbance during cumulative construction works
Ornithology of the ES, Table 4-7).
at the landfall on whimbrel is predicted to be of local spatial extent,
The cable landfall study area has not been identified as a key area for redshank in the Humber medium/long term duration, with temporary disturbance during intermittent
Estuary, and the numbers and distribution of birds during cable landfall surveys suggests that works periods, and reversible. The in-combination impact of disturbance
few birds are likely to be disturbed by construction works. Given the limited temporal and during construction works at the landfall is not predicted to have an
spatial extent of works associated with cable laying, it is likely that any disturbed birds can adverse effect on the redshank feature of the Humber Estuary SPA and
relocate within the local area.
Ramsar.
The in-combination impact of disturbance during construction works at the landfall is not
predicted to have an adverse effect on the redshank feature of the Humber Estuary SPA and
Ramsar.

Summary: Intertidal Ornithology
5.9.132 The potential effects on qualifying features of the Humber Estuary SPA due to
disturbance during the period of construction of Project Two, either alone or incombination with other plans or projects is not considered of significance.
5.9.133 There is therefore no indication of an adverse effects on the integrity of the European
site Humber Estuary SPA and Ramsar.
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