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Glossary
Term

Term
Definition

Appropriate
Assessment

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.

Annex I Habitat

Natural habitat types of community interest whose conservation
requires the designation of special areas of conservation.

Annex II Species
Barrier Effect
Birds Directive
Collision risk
Displacement

European Site

Habitats Directive
Habitats
Regulations
Habitats Regulations
Assessment

Likely Significant
Effect
Natura 2000

Ramsar Convention

Animal and plant species of community interest whose conservation
requires the designation of special areas of conservation.
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.
The potential for birds and other animals to avoid an area due to the
presence of the wind turbines or from vessel activity.
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)
The Conservation of Habitats and Species Regulations 2010 (as
amended).
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.
A coherent European ecological network of special areas of
conservation and special protection areas.
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.

iii

Definition

Ramsar Site

Wetlands of international importance, designated under the Ramsar
Convention.

Special Area of
Conservation

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.

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.

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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Acronyms

Acronym

Acronym

Full term

Full term

VSC

Voltage Source Converter

AA

Appropriate Assessment

ZDA

Zone Development Agreement

BDMPS

Biologically Defined Minimum Population Scale

ZEA

Zone Environmental Appraisal

CCGT

Centrica Combined Gas Turbine

WTG

Wind Turbine Generator

CEFAS

Centre for Environment Fisheries and Aquaculture Science

CoCP

Code of Construction Practice

cSAC

Candidate SAC

DCO

Development Consent Order

DP

Dynamic positioning

EMF

Electromagnetic Field

GBF

Gravity base foundation

HDD

Horizontal Directional Drilling

HGV

Heavy Goods Vehicle

IROPI

Imperative Reasons of Overriding Public Interest

JNCC

Joint Nature Conservation Committee

kJ

Kilojoule

km

Kilometre

kV

Kilovolt

LSE

Likely Significant effect

MMO

Marine Management Organisation

MW

Megawatt

PEMMP

Project Environmental and Monitoring Plan

PINS

Planning Inspectorate

PRoW

Public Rights of Way

pSCI

Proposed Site of Community Importance

pSPA

Potential SPA

RSPB

Royal Society for the Protection of Birds

SAC

Special Area of Conservation

SCI

Site of Community Importance

SNCB

Statutory Nature Conservation Body

SPA

Special Protection Area

TCE

The Crown Estate

TJB

Transition Joint Bay
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INTRODUCTION

1.2.3

As with Project One, 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.

1.1

Background Information

1.2.4

1.1.1

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.

A description of the offshore and onshore components of Project Two and the design
options being considered relevant to the HRA is provided in the Habitats Regulation
Assessment Report. Further detail and information on design components and
construction, operation and maintenance and decommissioning procedures can be
found in the Environmental Statement Chapter, Volume 1, Chapter 3: Project
Description.

1.1.2

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.

1.1.3

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.

1.1.4

The first of the Subzones to be developed was Project One. It has a capacity of up to
1,200 MW and was granted development consent by the Secretary of State for
Energy and Climate Change in December 2014..

1.1.5

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.

1.2

Project Overview

1.2.1

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.

1.2.2

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'.

1
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2

THE HABITATS REGULATIONS ASSESSMENT (HRA) PROCESS

2.1

Introduction

2.1.1

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.

2.1.2

2.1.3

2.2.2

The Habitats Directive is 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). These Regulations are
collectively referred to here as ‘the Habitats Regulations’.

The Planning Inspectorate (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 determines likely significant effect
(LSE) and (where appropriate) assesses adverse impact on the integrity of a
European site, examines alternative solutions, and provides 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 - Appropriate Assessment: Assessment of implications of
identified LSEs on the conservation objectives of an European site to ascertain if
the proposal will adversely affect the integrity of an European site;



HRA Stage 3 – Assessment of Alternatives (where it cannot be ascertained that
the proposal will not adversely affect the integrity of an 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 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



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.

2.1.4

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 Government also
affords the same level of protection to potential SPAs (pSPAs) and candidate SACs
(cSACs).

2.2

The HRA Process

2.2.1

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) must be undertaken by the competent authority
(Regulation 61 of the Habitats Regulations). The Appropriate Assessment must be
carried out before consent or authorisation can be given for the project.

2

2.2.3

All four stages of the process are referred to as the Habitats Regulations
Assessment, (HRA) to clearly distinguish the whole process from the one step within
it referred to as the “Appropriate Assessment” (AA).

2.2.4

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
appropriate assessment 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.

sdf

Figure 2.1

Four stage HRA process (Source: PINS Advice note ten, 2013).
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3

APPROACH TO SCREENING

3.1.1

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 has
been undertaken 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 has identified all European sites that can be
associated with Project Two, in terms of proximity and designated features. Once a
site/feature is 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).

3.1.2

The recommended steps in the process for identification of LSEs as set out in
HRGN3 are illustrated in Figure 3.1 and summarised here:

3.1.3

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 project 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 Appropriate Assessment by the competent
authority.
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Figure 3.1

4

SCREENING OF PROJECT TWO

4.1

Introduction

4.1.1

The starting point for the HRA screening exercise for Project Two is 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:
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.

4.1.2

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.

4.1.3

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 will be 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.

4.1.4

The next stage is 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.

4.1.5

It should be noted that 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. The focus of screening is
therefore 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 if a significant effect is likely on a
European site (adapted from HRGN 3).

4
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Annex I habitats;



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



Bird features.

Development phase

Potential impact
Permanent loss of seabed habitat:
Loss of habitat associated with the footprint of the project.
Changes to water quality:

4.2

Potential Impacts

4.2.1

The potential impacts arising from the construction, operation and maintenance and
decommissioning of offshore wind farm developments are summarised in Table 4.1.

Table 4.1

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

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

Potential impact
Disturbance / habitat loss:
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.

Electromagnetic fields (EMFs):
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
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.

Operation

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.
Accidental release of
spillage/leakage).

pollutants

(e.g.

Temporary disturbance/habitat loss as a result of maintenance
operations.

Barrier effects and displacement:
Displacement and potential barrier to bird features as a result of the
physical presence of the wind farm.

accidental

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 mammals species.

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

Changes to prey availability:

Changes to prey availability

Indirect impacts associated with changes in prey resource.

Indirect effects associated with changes in prey resource

5
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Development phase

Potential impact
Disturbance:
Temporary disturbance/loss of habitat as a result of operations to
remove inter-array, platform inter-connector and export cables, and
jack-up operations to remove foundations.
Changes in water quality:

Decommissioning



Increased 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.



Accidental release of
spillage/leakage)

pollutants

(e.g.

4.3.2

accidental

Underwater Noise:
Underwater noise as a result of removal of turbines, 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.

4.3

Maximum Adverse Scenario

4.3.1

The screening exercise has taken account of the maximum adverse scenarios for
Project Two as identified in the Environmental Assessment for the construction,
operation and maintenance and decommissioning phases of Project Two. The
maximum adverse scenario is related to receptor type and sensitivity. The potential
effects on relevant qualifying features associated with maximum adverse scenarios
are summarised in Table 4.2 based on information presented in the following
Chapters of the Environmental Statement:


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;
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Volume 2, Chapter 5: Ornithology;



Volume 2, Chapter 7: Shipping and Navigation;



Volume 2, Chapter 8: Commercial Fisheries;



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.

Further detailed information on the scenarios including full justification for selection
can be found in the relevant Chapters of the Environmental Statement listed above.
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Table 4.2

Maximum adverse scenarios used in the screening exercise.

Potential impact

Qualifying features
requiring further
assessment

Maximum worst case scenario

Construction phase
Disturbance

Temporary disturbance/habitat loss of:


466,200 m due to jack-up barge deployments for foundations for up to 360 5 MW turbines, six offshore HVAC collector
substations, two offshore HVAC reactive compensation substations and two accommodation platforms (assuming six spudcans per barge and three jack up operations per turbine);



6,750,000 m2 from burial of 675 km of inter-array cables, via ploughing/ trenching/jetting/rock cutting/dredging/surface laying
with or without post burial (10 m corridor);



100,000 m2 from burial of 10 km of accommodation platform power cables, via ploughing/ trenching/jetting/rock
cutting/surface laying potentially augmented by mobile sediment clearance and cable protection installation (10 m corridor);



12,000,000 m2 from burial of 1,200 km of export cable (eight trenches of 150 km length) via ploughing/ jetting/rock
cutting/surface laying with or without post burial (or use of frond mattressing within the Humber Estuary SAC; 10 m width of
seabed);



18,162,333 m2 from deposition of material to depths of up to 1.5 m as a result of seabed preparation works prior to the
installation of all gravity base foundations;



5,497,787 m2 from deposition of up to 1,400,000 m3 of material to depths of up to 1 m as a result of sandwave clearance
activities associated with cable installation along the cable route corridor, via trailer suction hopper dredging;



930,632 m2 from cable barge anchor placement associated with cable laying for two vessels for all subtidal cables (nine
anchors per barge repositioned every 500 m);



509,189m2 from works to bury up to 19.2 km of export cable in the intertidal (up to eight cables of 2.4 km length) via
trenching/ploughing/jetting (assuming habitat loss within the entire cable convergence zone) and assuming trenchless
techniques are used to cross the coastal defence and sand dunes to a minimum distance of 100 m from the seaward edge
of the transistion pit in the temporary compound area to 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).

2

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 6.5 years (between April and September).

7



Annex I habitats



Bird features (intertidal)
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Potential impact

Qualifying features
requiring further
assessment

Maximum worst case scenario

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 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



Annex I habitats



Annex II migratory fish

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.

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

8

Annex II marine mammals
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Potential impact

Qualifying features
requiring further
assessment

Maximum worst case scenario
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 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.

Operational phase
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
Electromagnetic fields (EMF)
 Up to 600 km of HVDC export cable (maximum voltage of ±600 kV) or 1,200 km of HVAC export cables (maximum voltage
emitted by inter array and
of 400 kV).
export cables



Annex II migratory fish



Bird
(offshore)

Features



Bird
(offshore)

Features

The maximum adverse scenario is that inter-array cables, inter-accommodation cables, export cables and platform interconnector 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.
Collision Risk with rotating blades:
Collision

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).

Operation of maximum number of turbines (up to 360 5 MW turbines). Foundations spaced approximately evenly within the wind
Displacement from physical 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).
presence of wind turbines
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Potential impact

Qualifying features
requiring further
assessment

Maximum worst case scenario
Operation of associated offshore HVDC transmission infrastructure (up to six offshore HVAC collector substations, two offshore
HVDC converter stations and two offshore accommodation platforms). Infrastructure placed up to the edge of Subzone 2.

Decommissioning
Disturbance
cables)

(removal

of Temporary habitat disturbance relevant to the intertidal as per in construction phase:
Total intertidal temporary habitat disturbance = 1,541,790 m2

10



Bird features (intertidal)
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4.4

Approach to In-combination Assessment

4.4.1

The approach to the assessment of effects in-combination with other plans and
projects takes account of the CIA methodology used in the Environmental Statement
(Volume 1, Chapter 5: Environmental Impact Assessment Methodology). This has
been summarised in the sections below.

4.4.2

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:


Under construction;



Permitted application(s), but not yet implemented;



Submitted application(s) not yet determined;



Projects on the National Infrastructure’s programme of Projects;



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





Projects falling into the above categories were considered for inclusion within the
cumulative impact assessments presented for each topic chapter within the
Environmental Statement. In order to ensure consistency between assessments the
same approach was adopted for the purposes of the HRA assessment.

4.4.4

It should be noted that 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. This is due to the fact that the effects
of these projects have already been captured within Project Two-specific surveys,
and hence their effects have already been accounted for within the baseline
assessment.

4.4.5

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 included below:

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
Environmental Statement is not available).

Screening of Projects and Plans Offshore
4.4.6

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.

4.4.3



submitted but not yet determined and/or those currently operational that were
not operational when baseline data was collected; and

Tier 1: Project Two considered alongside other projects/plans currently under
construction and/or those consented but not yet implemented, and/or those
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In order to screen the large number of projects/plans that may be considered
cumulatively/in-combination alongside Project Two, a stepwise process was adopted
in the Environmental Statement to allow for the undertaking of a methodical and
transparent screening. This process took account of the following parameters:


Level of detail available for project/plans;



Potential for conceptual interaction;



Potential for physical interaction; and



Potential for temporal interaction.

4.4.7

The plans and projects considered in-combination 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 vary depending on the potential impact and features under
assessment. As such, the projects and plans requiring assessment vary depending
on the receptor/feature under consideration.

4.4.8

The maximum spatial extents used for screening in relation to physical extent are
listed in Table 4.3 below 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 Environmental Statement, Volume 2, Chapter 2: Subtidal and
Intertidal Benthic Ecology, Chapter 3: Fish and Shellfish Ecology, Chapter 4: Marine
Mammals and Chapter and Chapter 5: Ornithology, respectively.
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Table 4.3

Maximum extents used for screening of physical extent for cumulative
impact assessment purposes for Project Two offshore assessment.
Topic

Physical extent(s) utilised

Topic

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.

Annex I habitats

Annex II Marine mammals

Justification

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.

Seabirds

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.
Generally UK east coast
populations have been used

Justification

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

Annex II migratory fish

Physical extent(s) utilised

Bird Features

Screening of Projects and Plans onshore
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4.4.9

The onshore in-combination assessment considered major projects which fall into
the categories set out in PINS Advice Note Nine (see paragraph 4.4.5). These were
identified through consultation with the local planning authorities and other relevant
authorities.

4.4.10

The location of onshore schemes in the vicinity of Project Two are shown Figure 4.1.
The physical extent used for onshore in-combination assessment on ecological
receptors is detailed in Table 4.4.

sdf
Table 4.4

Maximum extent used for screening of physical extent for onshore incombination impact assessment purposes for Project Two.

Features
Annex I habitats and bird
features

4.5

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.

Criteria used for initial identification of European Sites
3

European site with qualifying features/species 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.

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.

Annex I Habitats
4.5.4

European Sites for Consideration in Screening
Introduction

4.5.1

The criteria used in screening for European sites takes 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 4.5.

4.5.2

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

4.5.3

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 is given in the
following sections.

Table 4.5

Criteria used for initial identification of sites.

Criteria used for initial identification of European Sites
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).
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The preliminary identification of sites for inclusion in the screening exercise in relation
to Annex I habitats was carried out as follows:


European sites with qualifying features which overlap with Project Two were
screened in for further assessment; and



European sites with Annex I habitats which are located within the zone of
influence of effects associated with Project Two were screened in for further
assessment. For the purposes of ensuring that all sites potentially subject to
LSE were given consideration, a 60 km buffer around the offshore component
(Subzone 2 and the export cable corridor) was defined for initial identification of
sites. This ensures that all sites potentially affected by changes in water quality
(e.g., increased suspended sediment concentrations) and potential changes to
the hydrodynamic regime are included in the assessment (see Volume 2,
Chapter 1: Marine Processes).

4.5.5

It should be noted that Annex I habitats are qualifying features in a number of
European sites located further away (e.g., > 60 km) and included in this assessment
in relation to other qualifying features (i.e., marine mammals). Annex I habitats of
these sites have also been considered in this assessment.

4.5.6

In the particular case of cable installation along the onshore cable route, any potential
effect will be very localised, being limited to the area of the footprint of the project and
its immediate vicinity. Furthermore, there are no terrestrial SACs which overlap
and/or are located in the immediate vicinity of the onshore cable route. As a result
only marine, coastal and halophytic habitat features listed in Annex I of the Habitats
Directive are included in the screening assessment.
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Annex II Species
4.5.7

4.5.13

Annex II species considered in the screening exercise include the following species
groups:


Diadromous migratory fish species; and



Marine mammals.
4.5.14

Diadromous migratory fish
4.5.8

4.5.9

4.5.10

4.5.11

The Annex II diadromous migratory fish species considered in this assessment are:


Twaite shad (Alosa fallax);



Allis shad (Alosa alosa);



River lamprey (Lampetra fluviatilis);



Sea lamprey (Petromyzon marinus); and



Atlantic salmon (Salmo salar).

European sites with diadromous migratory fish qualifying features which overlap
with Project Two were included in the assessment; and



European sites located within the maximum zone of influence of construction
noise effects (behavioural level) and effects associated with changes to water
quality (e.g., increased suspended sediment) were included in the assessment.



European sites with Annex II marine mammals qualifying features which overlap
with Project Two were screened in for assessment; and



European sites located within the maximum zone of influence of construction
noise effects (behavioural level) were included in the assessment.

In addition, in order to ensure that all potential sites for which there is potential
connectivity with Project Two and marine mammals qualifying features were taken
account of, all European sites located in the North Sea (based on the boundaries of
the North Sea North Management Unit for harbour porpoise (IAMMG, 2013) were
included in the assessment.
Bird Features

4.5.15

The preliminary screening of sites in relation to diadromous migratory fish qualifying
features was carried out as follows:


The preliminary identification of sites for inclusion in the screening exercise in relation
to Annex II marine mammals was carried out as follows:

4.5.16

In addition, taking account of the mobile nature and migratory behaviour of
diadromous fish, European sites within an 200 km buffer area from Project Two were
considered in the assessment to ensure that features from distant sites which may be
subject to the impacts of Project Two were also accounted for.
It should be noted that Annex II migratory fish are qualifying features in a number of
European sites located further away (e.g., > 200 km) and included in this assessment
in relation to other qualifying features (i.e., marine mammals). Annex II migratory fish
of these sites have also been considered in the assessment.

The birds features considered in this assessment include:


Seabirds (during the breeding and non-breeding season)



Wildfowl; and



Waders.

The preliminary identification of sites for inclusion in the screening exercise in relation
to bird features was carried out as follows:


European sites with bird features which overlap with Project Two;



European sites that support mobile designated populations (e.g., migratory
birds) with potential connectivity with Project Two;



Mean-max foraging range of a qualifying species of a European site interacts
with Project Two;



Definition of the Biologically Defined Minimum Population Scale (BDMPS) for
seabird species with predicted connectivity with Project Two during the nonbreeding season; and



Presence of a qualifying feature in site-specific surveys.

SACs and SCIs
Marine mammals
4.5.12

The SACs and SCIs screened with respect to Project Two are listed below and
illustrated in Figure 4.1 These include eleven UK sites and 38 non-UK sites (Belgian,
German, Danish, French and Dutch) (see Table 4.7 for key to the sites in Figure 4.1).
The minimum distance from Project Two to each European site together with the
qualifying features of each site (Annex I habitat, Annex II migratory fish species and
Annex II marine mammals) are shown in Table 4.6.

The Annex II marine mammals species considered in this assessment are:


Harbour seal (Phoca vitulina);



Grey seal (Halichoerus grypus);



Harbour porpoise (Phocoena phocoena); and



Bottlenose dolphin (Tursiops truncatus).
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Table 4.6

UK and European SACs and SCIs included in the screening exercise.
Qualifying features

Country

Name of European sites
Annex I habitat

UK

Annex II migratory fish

Annex II marine mammals

Distance from Project
Two: Subzone 2 (export
cable) km

Berwickshire and North Northumberland Coast
Annex I habitats
SAC

n/a

Grey seal

242 (208)

Dogger Bank cSAC

Annex I habitats

n/a

n/a

31 (35)

Firth of Tay and Eden SAC

Annex I habitats

n/a

Harbour seal

375 (340)

Flamborough Head SAC

Annex I habitats

n/a

n/a

94 (47)

Humber Estuary SAC

Annex I habitats

River and sea lamprey

Grey seal

89 (0)

Inner Dowsing, Race Bank and North Ridge SAC

Annex I habitats

n/a

n/a

64 (12)

Moray Firth SAC

Annex I habitats

n/a

Bottlenose dolphin

508 (491)

North Norfolk Coast SAC

Annex I habitats

n/a

n/a

100 (58)

River Derwent SAC

Annex I habitats

River and sea lamprey

n/a

143 (45)

The Wash and North Norfolk Coast SAC

Annex I habitats

n/a

Harbour seal

90 (40)

SBZ 1/ ZPS 1 SCI

Annex I habitats

Twaite shad, sea lamprey

Grey seal, harbour seal, harbour
porpoise

298

SBZ 2/ ZPS 2 SCI

Annex I habitats

Twaite shad, sea lamprey

Grey seal, harbour seal, harbour
porpoise

287

SBZ 3/ ZPS 3 SCI

Annex I habitats

Twaite shad, sea lamprey

Grey seal, harbour seal, harbour
porpoise

290

Vlakte van de Raan pSCI

Annex I habitats

Twaite shad, sea lamprey

Grey seal, harbour seal, harbour
porpoise

274

Borkum – Riffgrund SCI

Annex I habitats

Twaite shad

Grey seal, harbour seal, harbour
porpoise

262

Doggerbank (German Dogger Bank) SCI

Annex I habitats

n/a

harbour seal, harbour porpoise

63

Hamburgisches Wattenmeer SAC

Annex I habitats

Twaite shad, river lamprey, Grey seal, harbour seal, harbour
sea lamprey
porpoise

Belgium

Germany

Helgoland mit Helgoländer Felssockel SAC

Annex I habitats

n/a

15

Grey seal, harbour seal, harbour
porpoise

401

374
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Qualifying features
Country

Name of European sites
Annex I habitat

Denmark

France

Annex II migratory fish

Annex II marine mammals

Distance from Project
Two: Subzone 2 (export
cable) km

Nationalpark Niedersächsisches Wattenmeer SCI

Annex I habitats

Twaite shad, river lamprey, Grey seal, harbour seal, harbour
sea lamprey
porpoise

296

NTP
S-H Wattenmeer
Küstengebiete SCI

Annex I habitats

Twaite shad, river lamprey, Grey seal, harbour seal, harbour
sea lamprey
porpoise

388

Östliche Deutsche Bucht SCI

Annex I habitats

Twaite shad, river lamprey

Grey seal, harbour seal, harbour
porpoise

351

Sylter Außenriff SCI

Annex I habitats

Twaite shad, river lamprey

Grey seal, harbour seal, harbour
porpoise

295

Steingrund SAC

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise

385

Unterelbe SCI

Annex I habitats

Twaite shad, river lamprey,
sea
lamprey,
Atlantic Harbour seal and harbour porpoise
salmon

433

Dråby Vig SAC

Annex I habitats

Twaite shad

Harbour seal, harbour porpoise

533

Gule Rev pSCI

Annex I habitats

n/a

Harbour porpoise

516

Løgstør Bredning, Vejlerne og Bulbjerg SAC

Annex I habitats

Sea lamprey

Harbour seal, and harbour porpoise

540

Sydlige Nordsø SAC

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise

349

Venø, Venø Sund SAC

Annex I habitats

Twaite shad

Harbour seal, harbour porpoise

501

und

angrenzende

Vadehavet med Ribe Å, Tved Å og Varde Å vest
Annex I habitats
for Varde SAC

River lamprey, sea lamprey, Grey seal, harbour seal, harbour
twaite shad, Atlantic salmon. porpoise

418

Anse de Vauville SCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise, bottlenose dolphin

519

Baie de canche et couloir des trois estuaires SCI

Annex I habitats

River lamprey, sea lamprey, Grey seal, harbour seal, harbour
shad spp., Atlantic salmon
porpoise

362

Baie de Seine occidentale SCI

Annex I habitats

River lamprey, sea lamprey, Grey seal, harbour seal, harbour
shad spp., Atlantic salmon
porpoise, bottlenose dolphin

502

Bancs des Flandres pSCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise

282

Banc et rècifs de Surtainville SCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise, bottlenose dolphin

535
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Qualifying features
Country

Name of European sites
Annex I habitat
Estuaire de la Seine SCI

Annex I habitats

Annex II migratory fish

Annex II marine mammals

Distance from Project
Two: Subzone 2 (export
cable) km

River lamprey, sea lamprey, Grey seal, harbour seal, harbour
shad spp., Atlantic salmon
porpoise

488

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

River lamprey

Grey seal, harbour seal, harbour
porpoise, bottlenose dolphin

383

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

n/a

Grey seal, harbour seal, harbour
porpoise, bottlenose dolphin

326

Rècifs et landes de la Hague SCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise, bottlenose dolphin

508

Récifs et marais arrière-littoraux du Cap Lévi à la
Annex I habitats
Pointe de Saire SCI

n/a

Grey seal, harbour seal, harbour
porpoise, bottlenose dolphin

490

Récifs Gris-Nez Blanc-Nez SCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise

315

Ridens et dunes hydrauliques du detroit du pas-deAnnex I habitats
calais pSCI

n/a

Grey seal, harbour seal, harbour
porpoise

320

Doggersbank pSCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise

63

Klaverbank SCI

Annex I habitats

n/a

Grey seal, harbour seal, harbour
porpoise

50

Noordzeekustzone SAC

Annex I habitats

Sea lamprey, river lamprey, Grey seal, harbour seal, harbour
twaite shad
porpoise

192

Noordzeekustzone II pSCI

Annex I habitats

Sea lamprey, river lamprey, Grey seal, harbour seal, harbour
twaite shad
porpoise

192

Vlakte van de Raan SAC

Annex I habitats

Sea lamprey, river lamprey, Grey seal, harbour seal, harbour
twaite shad
porpoise

275

Waddenzee SAC

Annex I habitats

Sea lamprey, river lamprey,
Grey seal and, harbour seal
twaite shad

199

Netherlands

17
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Figure 4.1

SACs and SCIs included in the screening exercise.
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Table 4.7

Key to European sites in Figure 4.1.

European site

key

European site

key

Baie de canche et couloir des trois estuaires SCI

31

Berwickshire and North Northumberland Coast SAC

39

Baie de Seine occidentale SCI

26

Dogger Bank cSAC

48

Bancs des Flandres pSCI

28

Firth of Tay and Eden SAC

45

Banc et rècifs de Surtainville SC

24

Flamborough Head SAC

38

Estuaire de la Seine SCI

21

Humber Estuary SAC

43

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

20

Inner Dowsing, Race Bank and North Ridge SAC

47

Moray Firth SAC

41

Falaises du Cran aux oeufs et du cap gris-nez, dunes du
27
chatelet, marais de tardinghen et dunes de wissant SCI

North Norfolk Coast SAC

42

North Norfolk Sandbanks and Saturn Reef cSAC

46

River Derwent SAC

44

The Wash and North Norfolk Coast SAC

40

SBZ 1/ ZPS 1 SCI

1

SBZ 2/ ZPS 2 SCI

2

SBZ 3/ ZPS 3 SCI

3

Vlakte van de Raan pSCI

4

Borkum – Riffgrund SCI

12

Doggerbank (German Dogger Bank) SCI

6

Hamburgisches Wattenmeer SAC

10

Helgoland mit Helgoländer Felssockel SAC

9

Nationalpark Niedersächsisches Wattenmeer SCI

13

NTP S-H Wattenmeer und angrenzende Küstengebiete SCI

5

Östliche Deutsche Bucht SCI/SPA

See SPA in Figure 4.2.

Sylter Außenriff SCI

7

Steingrund SAC

8

Unterelbe SCI

11

Dråby Vig SAC

16

Gule Rev pSCI

18

Løgstør Bredning, Vejlerne og Bulbjerg SAC

17

Sydlige Nordsø SAC

19

Venø, Venø Sund SAC

15

Anse de Vauville SCI

25

Rècifs et landes de la Hague SCI

22

Récifs et marais arrière-littoraux du Cap Lévi à la Pointe de
23
Saire SCI
Récifs Gris-Nez Blanc-Nez SCI

29

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

30

Doggersbank pSCI

34

Klaverbank SCI

35

Noordzeekustzone SAC

33

Noordzeekustzone II pSCI

37

Vlakte van de Raan SAC

36

Waddenzee SAC

32

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

14

SPAs and Ramsar Sites
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4.5.17

A total of 64 UK SPAs and further 26 European SPAs and 35 Ramsar sites have
been screened in in respect of Project Two (Figure 4.2). SPA and Ramsar sites were
identified using the criteria outlined in paragraph 4.5.16. All qualifying features were
considered taking into account potential connectivity between designated populations
and Project Two.

4.5.18

The European sites together with their qualifying features included in the screening
exercise are listed in Table 4.8 for UK SPAs and Ramsar sites and Table 4.87 for
European SPAs.

4.5.19

As shown in Figure 4.2 the boundary of Project Two does not overlap with any SPA
or Ramsar site: However the cable corridor passes through the Humber Estuary SPA
and Ramsar.
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4.5.20

4.5.21

The mean maximum of foraging ranges of seven qualifying features (fulmar, gannet,
kittiwake, herring gull, guillemot, razorbill and puffin) from relevant SPAs were
analysed in order to determine the potential for connectivity with the Project site.
The non-breeding screening assessment, presented in Appendix A - presented at the
end of this document, identified 55 SPAs which were included in the extent of the
BDMPS for which there is potential connectivity with Project Two during the nonbreeding season. The investigation into migratory populations of qualifying features
yielded 36 SPAs and 35 Ramsar sites which were incorporated into the screening
exercise.

Table 4.8

UK SPAs and Ramsar Sites included in the screening exercise.

UK SPAs and Ramsar sites

Justification

Distance from
Subzone 2

Firth of Forth SPA and Ramsar

Waders

337

Firth of Tay & Eden Estuary SPA and Ramsar

Waders

375

Flamborough Head and Filey Coast pSPA

Seabirds

100

Forth Islands SPA

Seabirds

345

Foula SPA

Seabirds

709

Foulness SPA and Ramsar

Waders and Wildfowl

244

Fowlsheugh SPA

Seabirds

394

Gibraltar Point SPA and Ramsar

Waders

108

Hamford Water SPA and Ramsar

Waders and Wildfowl

213

Handa SPA

Seabirds

634

Hermaness, Saxa Vord and Valla Field SPA

Seabirds

761

Hornsea Mere SPA

Wildfowl

106

Hoy SPA

Seabirds

603

Humber Estuary SPA and Ramsar

Waders and Wildfowl

89

Inner Moray Firth SPA and Ramsar

Waders

522

Lindisfarne SPA and Ramsar

Waders and Wildfowl

272

Loch of Strathbeg SPA and Ramsar

Wildfowl

451

Marwick Head SPA

Seabirds

638

Medway Estuary and Marshes SPA and Ramsar

Waders and Wildfowl

270

Minsmere-Walberswick SPA and Ramsar

Waders

167

Montrose Basin SPA and Ramsar

Waders and Wildfowl

389

Moray and Nairn Coast SPA and Ramsar

Waders and Wildfowl

493

North Caithness Cliffs SPA

Seabirds

578

North Norfolk Coast SPA and Ramsar

Waders and Seabirds

100

Northumbria Coast SPA and Ramsar

Waders

192

Noss SPA

Seabirds

695

Papa Stour SPA

Waders

728

Papa Westray SPA

Seabirds

650

UK SPAs and Ramsar sites

Justification

Distance from
Subzone 2

Abberton Reservoir SPA and Ramsar

Wildfowl

225

Alde-Ore Estuary SPA and Ramsar

Seabirds

186

Benfleet and Southend Marshes SPA ad Ramsar

Waders and Wildfowl

261

Blackwater Estuary SPA and Ramsar

Waders and Wildfowl

229

Breydon Water SPA and Ramsar

Waders and Wildfowl

135

Broadland SPA and Ramsar

Wildfowl

117

Buchan Ness to Collieston Coast SPA

Seabirds

425

Calf of Eday SPA

Seabirds

632

Cape Wrath SPA

Seabirds

639

Colne Estuary SPA and Ramsar

Waders and Wildfowl

223

Copinsay SPA

Seabirds

597

Coquet Island SPA

Seabirds

242

Cromarty Firth SPA and Ramsar

Waders and Wildfowl

534

Crouch and Roach Estuaries SPA and Ramsar

Wildfowl

248

Deben Estuary SPA and Ramsar

Waders

193

Dengie SPA and Ramsar

Waders

235

Dornoch Firth and Loch Fleet SPA and Ramsar

Waders and Wildfowl

538

East Caithness Cliffs SPA

Seabirds

554

East Sanday Coast SPA and Ramsar

Waders

629

Fair Isle SPA

Seabirds

637

Ronas Hill - North Roe and Tingon SPA and
Ramsar
Seabirds

744

Farne Islands SPA

Seabirds

266

Rousay SPA

Seabirds

634

Fetlar SPA

Seabirds

739

St Abb's Head to Fast Castle SPA

Seabirds

310
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UK SPAs and Ramsar sites

Justification

Distance from
Subzone 2

Justification

Distance from
Subzone 2

Stour and Orwell Estuaries SPA and Ramsar

Waders and Wildfowl

201

Sule Skerry and Sule Stack SPA

Seabirds

665

Seabirds

284

Sumburgh Head SPA

Seabirds

669

Ostenholzer Moor und Meißendorfer Teiche SPA

Seabirds

525

Thames Estuary and Marshes SPA and Ramsar

Waders

266

Ramsar-Gebiet
S-H
Wattenmeer
angrenzende Küstengebiete SPA

Thanet Coast and Sandwich Bay SPA and
Ramsar
Waders

Seabirds

388

271

Rietzer See SPA

Seabirds

726

The Swale SPA and Ramsar

Waders and Wildfowl

273

Schorfheide-Chorin SPA

Seabirds

766

The Wash SPA and Ramsar

Waders, Wildfowl and
breeding seabirds
111

Seevogelschutzgebiet Helgoland SPA

Seabirds

374

Unterelbe SPA

Seabirds

433

Tips of Corsemaul and Tom Mor SPA

Seabirds

472

Vogelschutzgebiet 'Unterer Niederrhein' SPA

Seabirds

351

Troup, Pennan and Lion's Heads SPA

Seabirds

467

Seabirds

644

Vorpommersche
Boddenlandschaft
nördlicher Strelasund SPA

West Westray SPA

Seabirds

672

Waddenzee SPA

Seabirds

199

Wesertalaue bei Landesbergen SPA

Seabirds

490

Wismarbucht und Salzhaff SPA

Seabirds

589

Zwanenwater SPA

Seabirds

213

Ythan Estuary, Sands of Forvie and Meikle Loch
SPA and Ramsar
Wildfowl

Table 4.9

European SPAs
Niedersächsisches
Wattenmeer
angrenzendes Küstenmeer SPA

425

European SPAs included in the screening exercise.
Justification

Distance from
Subzone 2

Seabirds

734

Bergbaufolgelandschaft Bockwitz SPA

Seabirds

774

Bergbaufolgelandschaft Werben SPA

Seabirds

750

Binnenbodden von Rügen SPA

Seabirds

723

Diepholzer Moorniederung SPA

Seabirds

450

Dümmer SPA

Seabirds

442

Emsmarsch von Leer bis Emden SPA

Seabirds

336

Engerser Feld SPA

Seabirds

538

Esterweger Dose SPA

Seabirds

375

Greifswalder Bodden und südlicher Strelasund
SPA
Seabirds

721

Krammer-Volkerak SPA

Seabirds

287

Lausitzer Bergbaufolgelandschaft SPA

Seabirds

827

Luckauer Becken SPA

Seabirds

815

European SPAs
Agrarraum und
Delitzsch SPA

Bergbaufolgelandschaft

bei
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Figure 4.2

SPAs and Ramsar Sites included in the screening exercise.
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5

LIKELY SIGNIFICANT EFFECTS

5.1

Annex I Habitats

5.1.1

The screening exercise identified a number of potential impacts on Annex I habitats
associated with the construction, operation and decommissioning of Project Two.
These are described in detail in the Environmental Statement, Volume 2, Chapter 1:
Marine Processes and Volume 2, Chapter 2: Benthic Intertidal and Subtidal Ecology
and summarised below for the construction/decommissioning and operational phase
of Project Two.

Intertidal
5.1.4

In the particular case of intertidal habitats, direct temporary disturbance will occur as
a result of ploughing/jetting/trenching to install export cables. Annex I sand dune
habitats of the Humber Estuary SAC may also be affected as a result of access
arrangements to the intertidal during the construction phase (see Environmental
Statement, Volume 3, Chapter 3: Ecology and Nature Conservation).

5.1.5

As described in the Environmental Statement, Volume 2, Chapter 2: Subtidal and
Intertidal Benthic Ecology, cable installation in the intertidal area will overlap with
Annex I habitat features of the Humber Estuary SAC, namely “Mudflats and sandflats
not covered by seawater at low tide” and “Salicornia and other annuals colonising
mud and sand” (see Volume 2, Chapter 2: Subtidal and Intertidal Benthic Ecology,
Figure 2.9).

5.1.6

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. In addition, this 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 to the convergence zone) which equates
to 2, 500 m2.

5.1.7

The maximum predicted area disturbed of Annex I habitat ‘Mudflats and sandflats
not covered by seawater at low tide’ is 1,467,535 m 2 which equates to 1.56% of the
total area of this habitat in the Humber Estuary SAC (see Environmental Statement,
Volume 2, Chapter 2: Subtidal and Intertidal Benthic Ecology).

5.1.8

The maximum predicted area disturbed of Annex I habitat Salicornia and other
annuals colonising mud and sand’ is 68,765 m2 equating to approximately 11.18% of
the area of this habitat within the Humber Estuary SAC). This is based on 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 m), with
consequent reductions in the area of Salicornia habitat affected.

5.1.9

Taking the above into account LSEs associated with this potential impact on Annex I
habitats of the Humber Estuary SAC cannot be ruled out at this stage as a result of
Project Two either alone or in-combination with other plans or projects.

Construction and Decommissioning
Disturbance
Subtidal
5.1.2

5.1.3

There will be a direct temporary loss/disturbance to subtidal habitat within Project
Two as a result of jack-up barge operations to install/remove foundations, seabed
preparation prior to gravity base installation, the burial of inter-array, accommodation,
interconnector and export cables and anchor placements associated with these
operations and sandwave clearance associated with the installation of the export
cable. Similarly, a temporary disturbance of habitat will occur as a result of the
removal and deposition of sediment arising from seabed preparation works prior to
the installation of gravity base foundations of wind turbines and all associated
offshore infrastructure which have potential to result in abrasion and physical
displacement of benthic species. In the case of jack-up operations, a compaction of
sediment and associated benthic communities may occur. In addition, there may also
be temporary habitat loss as a result of deposition of drill arising (i.e., clay) from
monopile and jacket foundation installation.
The offshore component of Project Two does not overlap with any European site
(Figure 4.1), however the inshore section of the export cable corridor overlaps with
the subtidal area of the Humber Estuary SAC (and Ramsar). The spatial extent of
direct temporary habitat loss/disturbance effects will be highly localised, being limited
to areas where works are being carried out and hence to the footprint of Project Two
and/or its immediate vicinity (total temporary habitat loss in the subtidal = 43,906,952
m2). No potential interaction (impact pathway) and no predicted temporary habitat
disturbance/ loss is therefore anticipated on subtidal Annex I habitats as a result of
Project Two in offshore areas. In the particular case of subtidal Annex I habitat
features of the Humber Estuary SAC (and Ramsar), however, LSEs cannot be ruled
out at this stage as a result of Project Two either alone or in-combination with other
plans or projects.

Onshore
5.1.10

23

There are no European sites located in close proximity to the onshore cable route.
Furthermore, any impacts associated with cable installation in the onshore area will
be highly localised, being limited to the footprint of the cable route and its immediate
vicinity.
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5.1.11

In light of the lack of impact pathway, no LSE on Annex I habitats is anticipated in
relation to disturbance associated with onshore cable installation works as a result of
Project Two, either alone or in-combination with other plans or projects.

background levels were predicted extending up to 40 m from the cable route corridor.
The maximum spatial extent of the predicted plume (increases of 2 to 5 mg/l) would
spread up to 16 km to the north and south of the cable route. However, most of the
time the instantaneous predicted plume covered a much smaller area. This scenario
resulted in deposition of up to 2 mm within a footprint predicted to extend 75 m on
both sides of the cable route corridor. The sediment may initially be deposited to be
later re-suspended, transported and re-worked.

Changes to water quality
Temporary increase in suspended sediment concentrations and sediment
deposition
5.1.12

A temporary habitat disturbance will also occur as a result of increased suspended
sediment concentrations and sediment deposition associated with cable and
foundation installation activities, seabed preparation for installation of gravity base
foundations and sandwave clearance activities where required along the export cable
corridor.

5.1.13

The expected extent of sediment plumes associated with construction works for
Project Two is described in detail in the Environmental Statement Volume 2, Chapter
1: Marine Processes, and summarised below to inform the screening exercise.

5.1.17

The scenario of installing subtidal export cables via jetting in glacial till was predicted
to produce typical depth-averaged suspended sediment concentration increases of
less than 30 mg/l above background levels. In the immediate vicinity of the cable
route corridor, peaks of around 30 mg/l, which are within the range of typical
background levels, would be short lived lasting for 15 minutes and of limited spatial
extent (i.e., within 40 m of the cable route corridor). The typical width of the plume
>20 mg/l is 100 m and the spatial extent of the predicted plume (between 2 and 5
mg/l) up to 16 km to the north and south of the cable route corridor. For the majority
of the time the instantaneous predicted plume would cover a much smaller area.
Along the entire cable route corridor, the 5 mg/l plume typically extended for up to
20 km from the cable route corridor. This scenario resulted in maximum deposition of
up to 3 mm along the cable route corridor and a footprint of deposits of greater than 2
mm extending 60 m from the cable route corridor (Environmental Statement, Volume
2, Chapter 1: Marine Processes).

5.1.18

The outputs of modelling of sandwave clearance via jetting showed that the
maximum predicted increases in depth-averaged suspended sediment
concentrations for the largest sandwave peak at approximately 900 mg/l above
background levels. These peaks, however, were predicted only in the immediate
vicinity of the release location and were predicted to occur for a very short period of
time (less than one hour). Increases of up to 200 mg/l were predicted to extend up to
18 km to the north of the sandwave, and increases of up to 50 mg/l to the south of the
cable route corridor. Time series modelling showed that peaks of between 150 and
250 mg/l would persist for typically less than two hours after release. The dispersion
of the plume was predicted to be rapid and although the re-suspension of material by
tidal currents after jetting activity has ceased, may result in a second, smaller ‘peak’
in suspended sediment concentrations, suspended sediment concentrations were
predicted to return to background levels within 24 hours. Maximum levels of
cumulative fine sediment deposition were predicted in close proximity to the
sandwave. At the largest sandwaves, deposition of up to 5 mm was predicted to
extend approximately 20 m to the north although the majority of deposition within a
wider footprint of up to 20 km is less than 1 mm. Deposition of less than 0.5 mm was
considered small enough to be reworked by the tide and will disperse to form part of
the background material.

5.1.19

In general terms, given the distance from European sites to the areas where
increased suspended sediment and sediment deposition may occur, LSEs on Annex I
habitats qualifying features are not anticipated to occur.

Subtidal
5.1.14

The greatest extent of sediment plume is expected as a result of seabed preparation
for installation of gravity base foundations. In the immediate vicinity of the seabed
preparation works, localised peak increases in depth-averaged concentrations of up
to 800 mg/l above background were predicted. Although this is considerably higher
than background levels, these levels will persist for very short periods of time (less
than two hours). Increases of more than 2 mg/l above background concentrations
extending up to 16 km to the northwest and 14 km to the southeast. Increases in
depth-averaged suspended sediment concentrations of more than 10 mg/l were
predicted to extend up to 12 km northwest and up to 13.5 km southeast from the
release points (Environmental Statement, Volume 2, Chapter 1: Marine Processes).

5.1.15

Time-series modelling showed that, not only were the peaks in suspended sediment
concentrations very short lived, dispersion of fine material was rapid with levels
returning to background levels 27 hours after the start of the release. Deposition of
fine sediment during seabed preparation was also modelled for Project Two. In the
immediate vicinity of the works (i.e., within approximately 100 m), deposition will be
typically less than 5 mm. Deposition levels outside this area and outside Subzone 2
were predicted to be negligible (i.e., less than 1 mm). Fine sediment deposition as a
result of dredge disposal was also predicted to be low (i.e., less than 20 mm), and
would be expected to disperse quickly over a wide area rather than remain in situ
(see Environmental Statement, Volume 2, Chapter 1: Marine Processes).

5.1.16

The scenario of installing subtidal export cables via jetting through sand was
predicted to produce typical depth-averaged suspended sediment concentration
increases of less than 12 mg/l above background levels. In the immediate vicinity of
the cable route corridor, peak, short lived increases of up to 30 mg/l above
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5.1.20

The only European sites located within the zone of influence of increased suspended
sediment concentrations and potential sediment re-deposition are the North Norfolk
Sandbanks and Saturn Reef cSAC and the Inner Dowsing, Race Bank and North
Ridge cSAC which are located approx. 2 km from the export cable route and 10 km
from Subzone 2 and 12 km from the export cable route and 64 km from Subzone 2,
respectively. The Annex I habitats for which these two sites are designated include
‘Sandbanks which are slightly covered by sea water all the time’ and ‘Reefs’
(Sabellaria spinulosa). It should be noted that S. spinulosa is known to be tolerant to
increased suspended sediment concentrations and the levels of sediment deposition
arising from construction activities in Project Two. Similarly, ‘Sandbanks which are
slightly covered by sea water all the time’ are considered to have very low to almost
no sensitivity to increased suspended sediment concentrations and smothering as a
result of deposition (See Environmental Statement, Volume 2, Chapter 2: Subtidal
and Intertidal Benthic Ecology). Taking the tolerance of the relevant habitat features
of these sites to the predicted increases in suspended sediment concentrations and
sediment deposition and the reduced spatial extent and persistence of any impacts,
LSEs are not anticipated to occur in this respect as a result of Project Two either
alone or in-combination with other plans or projects.

concentrations were however predicted to return to background levels between
release periods.
5.1.23

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. Fine sediment plumes
from jetting in the intertidal (primarily in the lower shore) are predicted to move to the
west and northwest during flood tides and to the east and northeast (i.e., towards the
offshore parts of the cable route corridor) during ebb tides with minimal overlap with
the cockle beds and also with Annex I “Salicornia and other annuals colonising mud
and sand” (see Volume 2, Chapter 2: Subtidal and Intertidal Benthic Ecology, Figure
2.11). 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; Environmental Statement, Volume 2,
Chapter 1: Marine Processes). Furthermore, assuming that jetting will only be
undertaken in water depths of at least 3 m (see Annex 5.1.7: 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 (see Environmental Statement, Annex 5.1.7: Landfall Assessment). 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.

5.1.24

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
velocities 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).

5.1.25

The Humber Estuary SAC and Ramsar overlap with the zone of influence of potential
effects associated with increased suspended sediment and sediment deposition in
the intertidal. Therefore, a LSE as a result of Project Two, cannot be ruled out at this
stage for this site.

5.1.26

It should be noted, that after the operational phase, cables will more likely be left in
situ, as such no LSEs associated with the removal of cables are anticipated during
the decommission phase.

Intertidal
5.1.21

5.1.22

Cable installation in the intertidal will also result in increases in suspended sediment.
As presented in the Environmental Statement, Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, in the marsh and silty sand areas of the upper intertidal profile,
fines may be released by ploughing and trenching within an area characterised by resuspension and deposition of fine sediment by the natural processes of waves and
currents. On the sandy intertidal areas, ploughing will displace sediment locally and
create a mound on either side of the cable alignment which may over subsequent
tides be re-suspended. Due to the short term nature of the construction activities
(installation of each cable circuit is expected to take several weeks), any increases in
suspended sediment concentrations are considered to be localised and minimal. In
addition, 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, minimising the potential for suspension of sediments. Furthermore,
the background levels in the inshore areas of the Project Two benthic ecology study
area are higher than those found offshore and, as such, any increases in suspended
sediment concentrations within the intertidal as a result of ploughing and trenching
will be well within natural variability for this area.
Modelling of increased suspended sediment concentrations in the intertidal area
associated with jetting, 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 would likely to take place
due to the re-suspension of fine sediment, previously settled following earlier jetting
activities, due to the flood tide in very shallow waters. Suspended sediment

Release of sediment contaminants and accidental release of pollutants
5.1.27

25

There is potential for seabed preparation works for installation of gravity base
foundations and associated cable laying operations within the subtidal and intertidal
region of Project Two to result in contaminants within the sediment to be released.
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There may also be potential for accidental release of pollutants from accidental
spillage/leakage, including from sources such as construction and installation
vessels, vehicles, machinery and offshore fuel storage tanks and from the
construction process itself. Types of pollution may include diesel oil, sewage
discharge, vessel antifouling biocides, leachates from cements and/or grouts used in
construction. The release of such contaminants may lead to impacts on the benthic
communities present, through toxic effects resulting in reduced benthic diversity,
abundance and biomass.
5.1.28

5.1.29

5.1.30

Taking into account the designed-in mitigation measures and best practice
approaches outlined above, LSEs on Annex I habitats qualifying features associated
with the release of sediment contaminants and/or accidental releases of pollutants
are not anticipated to arise as a result of Project Two either alone or in-combination
with other plans or projects.
Operation and Maintenance
Loss of habitat

In the intertidal area, there may also be a risk to Annex I habitats from water based
drilling mud (i.e., bentonite) used as a lubricant during the process of installing export
cable. However a temporary mud lagoon will be installed in the drilling pit, which will
use a closed circuit mud management system in which the mud is constantly pumped
out of the pit for processing. Although some bentonite will collect in the exit pit within
the intertidal convergence zone, this will be contained within this pit and removed in
line with the Project Environmental Monitoring and Management Plan (PEMMP).
Therefore, impacts to the surrounding intertidal habitats will be minimal. The
assessment of subtidal sediment contamination within Project Two (see
Environmental Statement, Volume 5, Annex 5.2.1: Benthic Ecology Technical Report)
concluded that heavy metals, PAHS, TPH, organotins and organochlorine pesticides
were generally present at level that would not be of concern to the marine
environment. An exception to this were levels of arsenic recorded across Project Two
and levels of PAHs recorded in the shallow subtidal waters at the western end of the
cable route corridor which were higher than in the offshore region. In both cases,
however, the levels recorded are consistent with those recorded in historical samples
from this part of the southern North Sea and therefore not considered to pose a risk
to Annex I habitats.
Given the designed-in mitigation (see Environmental Statement, Volume 2, Chapter
2: Subtidal and Intertidal Benthic Ecology, Table 2.16) the likelihood of accidental
release is considered to be extremely low. The measures to be included in the Code
of Construction Practice (CoCP) and the PEMMP will include: designating areas for
refuelling; only using chemicals included on the approved Centre for Environment
Fisheries and Aquaculture Science (CEFAS) list under the Offshore Chemical
Regulations 2002; storage of chemicals in secure designated areas in line with
appropriate regulations and guidelines; double skinning of any tanks and pipes
containing hazardous substances; and storage of hazardous substances in
impenetrable bunds. Adherence to the mitigation measures outlined in Volume 2,
Chapter 2: Subtidal and Intertidal Benthic Ecology, Table 2.1 and best working
practices will significantly reduce the likelihood of an accidental pollution incident
occurring. The potential for an accident between vessels to occur, resulting in an
accidental spill during the construction period will be further reduced by the
implementation of a project specific Active Safety Management System, which will
ensure the safety of navigation in proximity to the wind farm (see Environmental
Statement, Volume 2, Chapter 7: Shipping and Navigation).

5.1.31

Long term loss of habitat will occur directly under all foundation structures and
associated scour protection, and all inter-array, accommodation platform interconnector and export cables where secondary cable protection is required.

5.1.32

The maximum total area of long term habitat loss associated with the installation of
foundations and scour protection, and all associated subsea cables, assuming cable
protection is required along 26% of the length of inter-array and accommodation
inter-connector cables and 25% of subtidal export cables (excluding areas of cable
within the Humber Estuary SAC), is estimated at 5,446,510 m2 (See Environmental
Statement, Volume 2, Chapter 2: Subtidal and Intertidal Benthic Ecology). Rock
placement and other forms of hard cable protection (i.e., concrete mattressing)
resulting in long term habitat loss will not be used in subtidal parts of the Humber
Estuary SAC. In the event that the required cable burial depths cannot be achieved in
this area, frond mattressing would be used to protect the cable. As discussed in the
Environmental Statement (Volume 2, Chapter 2, Subtidal and Intertidal Benthic
Ecology paragraph 2.6.17), the resulting habitat loss for using frond mattressing will
be temporary rather than long term, due to the accretion of sediment and the
recovery of communities into this.

5.1.33

Taking the above into account together with the fact that the offshore section of
Project Two does not overlap with any European site, no potential effect pathway
associated with this potential impact on Annex I habitats is expected.

5.1.34

In light of the above, no LSEs are anticipated as a result of Project Two, either alone
or in-combination with other plans or projects on Annex I habitats associated with a
permanent loss of seabed habitat.
Introduction of hard substrate

5.1.35

26

As described in the Environmental Statement, Volume 2, Chapter 2: Subtidal and
Intertidal Benthic Ecology, man-made structures placed on the seabed attract many
marine organisms, and it is likely that marine renewable energy infrastructure has the
potential to act as artificial reef (Inger et al., 2009). Turbines, accommodation
platforms, offshore HVAC collector substations, offshore HVAC reactive
compensation substations, the scour protection associated with these, and secondary
cable protection where required, all represent suitable substrate for colonisation of
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species. These include mussels, barnacles, tubeworms, sponges, hydroids and
bryozoans that may not otherwise occur within the area.
5.1.36

Processes). As outlined in in the Environmental Statement( Volume 1, Chapter 3:
Project Description), cable protection material will typically be used to construct a
berm on the seabed of up to 1 m in height. The largest sandwaves within the cable
route corridor are up to 5 m high with localised gradients of 8 degrees. The presence
of such seabed features suggests that artificial seabed ridges, as could be introduced
by scour protection, would be well within the range of naturally occurring seabed
features and so are not predicted to adversely affect the hydrodynamic regime
(Environmental Statement,, Volume 2, Chapter 1: Marine Processes). The use of
artificial fronds or seaweed are expected to encourage sediment to settle at levels up
to 0.5 m (depending on the detailed design), which is not expected to interrupt the
hydrodynamic or sediment transport regime. In addition the extent of secondary scour
around any installed scour protection is considered to be small (Environmental
Statement, Volume 2, Chapter 1: Marine Processes). Taking the above into account
LSEs are not anticipated in respect of changes to sediment transport associated with
cable protection as a result of Project Two either alone or in-combination with other
plans or projects.

The offshore component of Project Two does not overlap with any European site. In
the particular case of the subtidal section of the export cable corridor, whilst this runs
across the Humber Estuary SAC, rock placement and other forms of hard cable
protection (i.e., concrete mattressing) will not be used in this area. As such no
potential effect pathway has been identified and therefore LSEs are not anticipated
as a result of Project Two, either alone or in-combination with other plans or projects
on Annex I habitats associated with changes in the benthic community resulting from
the introduction of hard substrate.
Habitat modification due to changes in the hydrodynamic regime

5.1.37

The presence of foundation structures, associated scour protection and cable
protection material may introduce changes to the local hydrodynamic and wave
regime, resulting in changes to the sediment transport pathways and associated
effects on habitats.

5.1.38

Numerical modelling of the impacts of foundations within Subzone 1 for Project One
was interpreted in the Environmental Statement, Volume 2, Chapter 1: Marine
Processes, to assess the likely effects of Project Two. This concluded that the
presence of the structure would result in near-field current effects only (i.e., primarily
within the wind farm footprint) with changes of up to approximately ±0.05 ms-1. These
are expected to be largely confined to the immediate vicinity of the foundation
structures. Modelled current speeds vary from 0.8 ms-1 to 1 ms-1 during peak mean
spring tides and as such the existing tidal strength can be classified as moderately
strong (Environmental Statement, Volume 2, Chapter 2: Subtidal and Intertidal
Benthic Ecology; McLeod, 1996). A change of ± 0.05 ms-1 would not be sufficient to
change the tidal strength classification. Furthermore, as outlined in the Environmental
Statement (Volume 1, Chapter 3: Project Description) scour protection will be
installed around foundations to reduce scour.

5.1.39

In view of the scale of the potential effects associated with changes to tidal strength
and currents and their localised nature, together with the fact that Subzone 2 does
not overlap with any European site no potential effect pathway has been identified to
this respect. Therefore no LSEs as a result of Project Two is anticipated to occur on
Annex I habitats.

5.1.40

All cables, where they are to be buried, will be laid below the seabed surface and will
result in no change in tidal currents (see Environmental Statement, Volume 2,
Chapter 1: Marine Processes). Where secondary cable protection is required, the
extent of potential scour around the cable protection material used will be highly
localised (i.e., within 10 m of the trench). Furthermore, as cable protection is only
anticipated to be required for up to 25% of the total length of the cable route corridor,
this will not constitute a continuous blockage along the shallow water section of the
cable route corridor (see Environmental Statement, Volume 2, Chapter 1: Marine
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5.1.41

The presence of the turbine foundations and associated infrastructure also has the
potential to affect the wave regime which could lead to potential impacts on coastal
habitats and offshore sandbanks such as those associated with Annex I ‘sandbanks
which are slightly covered by seawater all the time’ found within the North Norfolk and
Saturn Reef SAC. The results of wave modelling presented in the Environmental
Statement, Volume 2, Chapter 1: Marine Processes and Volume 5, Annex 5.1.2:
Wave modelling, indicate that although the presence of Project Two will cause a
localised reduction in wave heights, under all the wave conditions tested (magnitudes
and directions), predicted changes to wave heights due to the operational presence
of Project Two do not extend to the adjacent coastlines.

5.1.42

With respect to offshore sandbanks the results of the wave modelling predicts a
general reduction in wave height in the region of the north Norfolk Sandbanks and
Saturn Reef cSAC when waves are coming from the north, north northeast and north
east, which is about 13% of the time During these conditions reductions in wave
heights of between 2.5% to 10% are observed outside of Subzone 2 which may lead
to a small growth in top of bank levels under these conditions for some of the
shallower banks within the Norfolk offshore sandbank system. However, under more
severe storm conditions, the wave modelling indicates that the wave climate remains
largely unaffected by structure-induced wave scattering, and it is these events that
most influence offshore sandbank behaviour and stability. Therefore, whilst there is
potential for some reductions in wave heights under calm conditions the key wave
events that control sandbanks will not be changed and no impacts in the long term
response of offshore banks are to be expected.

5.1.43

In light of the information provided above no LSEs on Annex I habitats are
anticipated as a result of Project Two, either alone or in-combination with other plans
or projects.
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Disturbance
5.1.44

5.1.45

5.1.46

5.1.47

5.1.48

5.1.49

anodes that may be used to provide cathodic protection for the turbines, and
lubricants and hydraulic oils required for operation which are contained within the
turbines.

Temporary disturbance/alteration of seabed habitats is likely to occur during the
operation and maintenance phase of Project Two as a result of spud-can leg impacts
from maintenance jack-up operations and from subtidal and intertidal cable
maintenance activities. The impacts associated with these operations are likely to be
similar in nature to those associated with the construction phase as described above
in relation to temporary disturbance of seabed habitat.

5.1.50

Any impacts will be localised to the footprint of the project and its immediate vicinity.
As a result, for the offshore component of Project Two, LSEs associated with
maintenance works are not anticipated given the distance from any European site to
the project (see Figure 4.1).

Taking account of the mitigation measures and best practice approaches outlined in
paragraph 5.1.28, significant effects on Annex I habitats qualifying features
associated with the release of sediment contaminants and/or accidental releases of
pollutants are not to be expected. As such, LSEs on Annex I habitats are not
anticipated as a result of Project Two, either alone or in-combination with other plans
or projects.
Changes to Fishing Activity

In the particular case of the intertidal area, no significant maintenance is expected to
be required as the burial depth will be designed to ensure that the cables remain
buried for the lifetime of the project (see Environmental Statement, Volume 1,
Chapter 3: Project Description). Routine inspections of the cables in the intertidal will
however be carried out during the operation and maintenance phase. Access to
these inspections will include the use of 4x4 vehicles and will be gained via the
southern access route over the sea defences (see Environmental Statement, Volume
2, Chapter 2: Subtidal and Intertidal Benthic Ecology, Figure 2.9 –operational access
track) following completion of Project Two cable installation works as agreed with
Natural England. Disturbance to intertidal habitats from inspection access will occur
predominantly to “mudflats and sandflats not covered by seawater at low tide” and
“Salicornia and other annuals colonising mud and sand” Annex I habitats of the
Humber Estuary SAC. In addition, it is anticipated that a short term temporary
disturbance associated with maintenance access along the southern access route
may occur on sand dune habitats (See Environmental Statement, Volume 3, Chapter
3: Ecology and Nature Conservation).

5.1.51

During the operational phase of Project Two, the intensity of fishing activities may be
reduced from part of the offshore wind farm site, particularly in Subzone 2 (see
Environmental Statement, Volume 2, Chapter 8: Commercial Fisheries). This has the
potential to result in positive impacts on sensitive habitats. It should be noted,
however, that a reduction in fishing activity within Subzone 2 could result in a
displacement of fishing activity into other areas. The magnitude of such impact is
difficult to quantify, however, it is anticipated that the potential effect of displacement
of fishing activity will be dispersed over a large area, meaning that the specific
increases in fishing activity in any one location would likely be minimal (see
Environmental Statement, Volume 2, Chapter 2: Subtidal and Intertidal Benthic
Ecology).

5.1.52

Taking the above into account together with the distance from any European site to
Subzone 2, LSEs on Annex I habitats as a result of Project Two either alone or incombination with other plans or projects, are not anticipated in respect of changes to
fishing activity.
Likely Significant Effects on Annex I Habitats

Whilst an impact pathway has been identified, any effect on habitat features will be
highly localised, short term, intermittent and reversible (see Environmental
Statement, Volume 2, Chapter 2: Subtidal and Intertidal Benthic Ecology and Volume
3, Chapter 3: Ecology and Nature Conservation) and therefore, significant effects are
not to be expected on these habitats.

5.1.53

As described in the sections above LSEs were identified for Annex I habitat qualifying
features as a result of Project Two. LSEs were identified in relation to the following
potential impacts:


Disturbance during construction; and

As such, LSEs on Annex I habitats as a result of Project Two, either alone or incombination with other plans or projects are not anticipated to this respect.



Changes to water quality-increase in suspended sediment concentrations and
sediment deposition during construction.

Changes to water quality

Summary

During the operational phase, there is a risk that pollution, similar to that described for
the construction phase (paragraph 5.1.27), may be accidentally released from
vessels, vehicles, machinery and offshore fuel storage tanks during the operation and
maintenance phase as well as from the turbines and offshore substations
themselves. Pollution sources may also include leachates from zinc or aluminium

5.1.54
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The European sites for which LSEs were identified in relation to Annex I habitats are
listed in Table 5.1.
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Table 5.1

European sites for which LSEs have been identified.

European Site

Feature

Humber Estuary SAC ( and Ramsar)

Annex I habitats

5.1.55

It is therefore concluded that LSEs will not occur on Annex I habitat designated
features of the following European sites included in the screening exercise:


Berwickshire and North Northumberland Coast SAC;



Dogger Bank cSAC;



Firth of Tay and Eden SAC;



Flamborough Head SAC;



Inner Dowsing, Race Bank and North Ridge SAC;



Moray Firth SAC;



North Norfolk Coast SAC;



North Norfolk Sandbanks and Saturn Reef cSAC;



River Derwent 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;



Östliche Deutsche Bucht SCI;



Sylter Außenriff SCI;



Steingrund SAC;



Unterelbe SCI;



Dråby Vig SAC;



Gule Rev pSCI;



Løgstør Bredning, Vejlerne og Bulbjerg SAC;



Sydlige Nordsø SAC;
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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;



Noordzeekustzone SAC and Noordzeekustzone II pSCI;



Vlakte van de Raan SAC; and



Waddenzee SAC.

5.2

Annex II Migratory Fish Species

5.2.1

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, it is not considered
that the offshore area of Project Two has potential to support these species in
significant numbers, particularly during critical periods of their life cycle (i.e., river
entry/exit).

5.2.2

These species 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 Project 2 and these species is anticipated to
be a result of activities associated with the subtidal and intertidal section of the export
cable.
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5.2.3

5.2.4

All the species included for assessment (allis shad, twaite shad, river lamprey, sea
lamprey and Atlantic salmon) may at times be found around the Humber Estuary
area. Of these, river lamprey and sea lamprey are of particular importance in coastal
and estuarine areas in the vicinity of Project Two, being qualifying features of the
Humber Estuary SAC. In addition, these species are a qualifying feature in rivers
which flow into the Humber Estuary in the wider area (i.e., the River Derwent SAC).

5.2.7

Changes to water quality

Given the highly mobile nature of migratory fish and, in some cases (i.e., Atlantic
salmon), long distance migrations, individual fish from distant SACs may also be
potentially subject to impacts associated with the construction, operation and
maintenance and decommissioning phase of Project Two. The potential impacts of
Project Two on fish are described in detail in Volume 2, Chapter 3: Fish and Shellfish
Ecology of the Draft Environmental Statement and summarised below for the
construction/decommissioning and operational phase of Project Two.

Increase in suspended sediment concentrations and sediment deposition
5.2.8

Migratory fish may be affected by increased suspended sediment concentrations and
subsequent sediment deposition. As discussed in paragraph 5.1.14 for Annex I
habitats, 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). 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.

5.2.9

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. 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 5.1.16 to 5.1.18).

5.2.10

Taking account of the expected low numbers of Annex II migratory fish within Project
Two (particularly in Subzone 2), the short term and localised nature of the modelled
increases in suspended sediment concentrations and the mobility of these species,
LSEs are not expected on Annex II migratory fish species.

5.2.11

An exception to this are the river lamprey and sea lamprey populations of the Humber
Estuary SAC (and Ramsar) in relation to export cable installation activities, as they
may be disturbed during migration along the estuary and its vicinity. Similarly, river
and sea lamprey present in the Humber Estuary when in transit to and from the River
Derwent SAC, may also be affected by increased suspended sediment
concentrations. For these species and European sites, a LSE as a result of Project
Two, either alone or in-combination with other plans or projects can therefore not be
ruled out at this stage.

5.2.12

It should be noted that cables will likely be left in situ during decommissioning and
therefore no LSEs associated with increased suspended sediment are anticipated to
occur during this phase as a result of Project Two either alone or in-combination with
other plans or projects.

Construction and Decommissioning
Disturbance
5.2.5

5.2.6

Taking this into account together with the small spatial scale of any disturbance,
limited to the immediate proximity of the inshore section of the export cable corridor,
LSEs are not anticipated as a result of Project Two, either alone or in-combination
with other plans or projects, in this respect.

A direct temporary disturbance of seabed habitat will occur during
construction/decommissioning
as a result of jack-up barge operations to
install/remove foundations, seabed preparation prior to gravity base installation, the
burial of inter-array, accommodation platforms, interconnector and export cables and
anchor placements associated with these operations. Similarly, a temporary seabed
habitat disturbance will occur as a result of the removal and deposition of sediment
arising from seabed preparation works prior to the installation of gravity base
foundations of wind turbines and all associated offshore infrastructure which have
potential to result in abrasion and physical displacement of benthic species. In the
case of jack-up operations, a compaction of sediment and associated benthic
communities may occur. In addition, there may also be temporary habitat loss as a
result of deposition of drill arising (i.e., clay) from monopile and jacket foundation
installation. Annex II migratory fish species would be affected by this impact through
a potential loss of feeding grounds.
Over the whole construction phase, the total temporary habitat disturbance in the
subtidal has been estimated at 43,906,952 m2 and 1,541,790 m2 in the intertidal The
area of seabed expected to be affected within the boundary of Project Two at a given
time would however be considerably smaller. The Annex II migratory fish species
under consideration are highly mobile and have wide distribution ranges, being able
to relocate and use equally suitable feeding areas in adjacent undisturbed locations.
In the particular case of the lamprey populations of the Humber Estuary SAC (and
Ramsar) and River Derwent SAC, whilst they are expected to be present in the
Humber Estuary and hence potentially directly affected by cable laying operations
within the estuary and its vicinity, a significant temporary loss of feeding grounds is
not anticipated. Lampreys are parasitic feeders and adult lamprey stop feeding
during their migration into rivers for spawning (Maitland, 2003).
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Release of sediment contaminants and accidental pollution events
5.2.13

5.2.14

noted in this context. As such, a LSE associated with construction noise is not
anticipated to occur on Annex II migratory fish as a result of Project Two either alone
or in-combination with other plans or projects.

As described above for Annex I habitats (paragraphs 5.1.27 to 5.1.30), there is
potential for seabed preparation works for installation of gravity base foundations and
associated cable laying operations within the subtidal and intertidal region of Project
Two to result in contaminants within the sediment to be re-suspended. There may
also be potential for accidental release of pollutants from accidental spillage/leakage,
including from sources such as construction and installation vessels, vehicles,
machinery and offshore fuel storage tanks and from the construction process itself.
Types of pollution may include diesel oil, sewage discharge, vessel antifouling
biocides, leachates from cements and/or grouts used in construction. Pollutants may
arise from different sources such as construction and installation vessels, vehicles,
machinery and offshore fuel storage tanks. Types of pollution may include diesel oil,
sewage discharge, vessel antifouling biocides, leachates from cements and/or grouts
used in construction. The release of such contaminants may lead to impacts on
Annex II migratory fish species.

Operation and Maintenance
Loss of habitat
Long term loss of habitat will occur directly under all foundation structures and
associated scour protection, and all inter-array, accommodation platform interconnector and export cables where secondary cable protection is required.

5.2.19

The worst case long term habitat loss during the operational phase has been
estimated as 5,446,510 m2 (Table 4.2). Taking the anticipated low occurrence of
Annex II migratory fish species in the offshore area of Project Two, the mobile nature
of migratory fish and the wide areas available to these species for migration and/or
feeding, significant effects are not anticipated to this respect. In the particular case of
the subtidal component of the export cable corridor, whilst a section of this runs
across the Humber Estuary, cable protection measures resulting in long term habitat
loss (e.g., rock placement) will not be used in the area. Therefore a significant long
term habitat loss is not anticipated to occur on Annex II migratory fish populations
which transit the Humber Estuary prior to river entry and immediately after leaving
rivers, namely the sea lamprey and river lamprey populations of the Humber Estuary
SAC (and Ramsar) and River Derwent SAC.

5.2.20

Whilst there is a potential interaction (impact pathway) with Annex II migratory fish,
this is anticipated to be very limited in the context of the wide habitat available to
these species (e.g., for feeding and migration) and therefore a LSE as a result of
Project Two, either alone or in-combination with other plans or projects, is not
anticipated in this respect.

A number of mitigation measures and best practice approaches will however be
implemented during the construction/decommissioning phase to reduce potential
impacts associated with pollution events (see paragraphs 5.1.27 to 5.1.30). Taking
adherence to such approaches, LSEs on Annex II migratory fish species associated
with accidental release of pollutants are not anticipated to arise as a result of Project
Two, either alone or in-combination with other plans or projects.
Underwater noise

5.2.15

There are a number of construction/decommissioning activities which will generate
underwater noise. Of these, piling noise associated with foundation installation is
considered the activity with greatest potential to result in a detrimental impact on fish.

5.2.16

The potential impacts of piling noise on fish range from lethal to behavioural effects.
The results of the noise modelling undertaken for Project Two (see Environmental
Statement, Volume 4, Annex 4.3.2: Subsea Noise Technical Report) indicate that
lethal effects would only occur in very close proximity to the pile (< 200 m), whilst
behavioural reactions would be expected over larger areas (C-turn reactions up to
600 m from the pile and disturbance or avoidance up to 13-34 km).

5.2.17

5.2.18

Introduction of hard substrate

As mentioned in paragraphs 5.2.2 to 5.2.4 above, the occurrence of Annex II
migratory fish species in areas relevant to the offshore component of Project Two is
expected to be low. Although there is potential for interaction between Annex II
species and construction noise, this would be expected to be insignificant given the
location of Subzone 2 and the HVAC reactive compensation substations relative to
likely migratory routes and the habitat use of these species (see Environmental
Statement, Volume 2, Chapter 3: Fish and Shellfish Ecology). In the particular case of
the reactive compensation substations the short duration and temporary nature of
piling activity (maximum of eight days piling over a six month period) should also be
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5.2.21

The placement of turbine foundations and scour protection will result in an
introduction of hard substrate in areas typically characterised by soft, sedimentary
habitats. The introduction of man-made structures in the seabed is known to attract
marine organisms including hard substrate benthic species (Environmental
Statement, Volume 2, Chapter 2: Subtidal and Intertidal Benthic Ecology). This may
indirectly have an effect on fish species, having potential to act as an artificial reef
and bring changes to food resources (Inger et al., 2009) or result in a fish aggregation
device.

5.2.22

It should be noted, however, that significant effects associated with this potential
effect have not been identified in the Environmental Statement (Volume 2, Chapter 3:
Fish and Shellfish Ecology). In general terms, effects would be of a small spatial
scale, limited to the footprint of the Project Two and primarily localised around the
introduced hard substrate (i.e., turbines). Taking the above into account, together
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with the low expected occurrence of Annex II migratory species in the offshore area
of Project Two, only minimal effects are to be expected associated with the
introduction of turbines foundations, scour and cable protection.
5.2.23

the sensory mechanisms of some species of fish and shellfish, particularly
electrosensitive species (including elasmobranchs) and migratory fish species
(CMACS, 2003).

As such, whilst there is a potential interaction (impact pathway) with Annex II
migratory fish, this is anticipated to be very limited and therefore a LSE as a result of
Project Two, either alone or in-combination with other plans or projects, has not been
identified to this respect.

5.2.31

It should be noted, however, that the strength of the magnetic field (and
consequently, induced electric fields) decreases rapidly horizontally and vertically
with distance from source (i.e., within few metres assuming cable burial to 1 m depth)
(see Normandeau et al., 2011). A potential interaction between Annex II migratory
fish and EMFs will therefore only occur in the event that fish transit the vicinity of the
cables.

5.2.32

The occurrence of Annex II migratory species in the offshore area of Project Two is
anticipated to be low. Furthermore, for the most, the migratory behaviour of Annex II
fish species is not generally associated with the seabed so there is little potential for
these species to be exposed to the strongest fields in the vicinity of the cables.

5.2.33

In the particular case of the River Derwent SAC and Humber Estuary SAC (and
Ramsar), there is potential for an increased interaction between EMFs and lamprey
populations, as these may transit the inshore section of the export cable during
migration into and out of the Humber Estuary. As such, a LSE effect as a result of
Project Two, either alone or in combination with other plans or projects cannot be
ruled out at this stage.

Underwater noise
5.2.24

The level of underwater noise during the operational phase will be significantly lower
than that associated with construction, being limited to noise from operational
turbines and maintenance vessel traffic.

5.2.25

As described in the Environmental Statement (Volume 4, Annex 4.3.2: Subsea Noise
Technical Report), the radiated levels of noise associated with operational noise are
low and the spatial extent of the potential impact is generally small and thus unlikely
to result in any injury to fish (Wahlberg and Westerberg, 2005). Whilst there may be
potential for behavioural effects to occur on fish, these would be limited to the
immediate vicinity of the turbines (within metres) (Wahlberg and Westerberg, 2005)
and would therefore affect a very small area. Furthermore, the occurrence of Annex II
migratory species in the offshore area of Project Two is anticipated to be low,
therefore, negligible effects associated with operational turbine noise are to be
expected.

5.2.26

Similarly, noise associated with vessel traffic is not likely to result in physiological
damage on marine organisms, whilst disturbance (i.e., avoidance) associated with
vessel noise may occur in the immediate vicinity of the vessel, depending on ambient
noise levels (Malme et al., 1989; Richardson et al., 1995).

5.2.27

It should be noted, however, that considering noise from turbines and service
vessels, the ambient noise levels within the area of Project Two would be expected to
be lower than in the vicinity of nearby shipping lanes (Environmental Statement,
Volume 4, Annex 4.3.2: Subsea Noise Technical Report), and therefore Annex II
migratory fish in the area would be expected to be habituated to this.

5.2.28

In light of the above, whilst there is a potential interaction (impact pathway) with
Annex II migratory fish, this is expected to be very limited. As such, LSEs are not
anticipated to occur as a result of Project Two, either alone or in-combination with
other plans or projects.

Disturbance

Electromagnetic fields
5.2.29

EMFs will result from the installation of export cables, inter-array cables and offshore
platform interconnector cables (Table 4.2).

5.2.30

The transport of electricity through export, platform inter-connector and inter-array
power cables has the potential to emit a localised EMF which could potentially affect
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5.2.34

Temporary disturbance is likely to occur during the operational phase of Project Two
as a result of spud-can leg impacts from maintenance operations including jack-up
operations and cable reburial works (where necessary). The impacts associated with
these operations are likely to be similar in nature to those associated with the
construction phase.

5.2.35

The Annex II migratory fish species under consideration are highly mobile and have
wide distribution ranges, being able to relocate and use equally suitable feeding
areas in adjacent undisturbed locations. In the particular case of the lamprey
populations of the Humber Estuary SAC (and Ramsar) and the River Derwent SAC,
whilst they are expected to be present in the Humber Estuary and hence potentially
directly affected by cable laying operations within the estuary and its vicinity, a
significant loss of feeding grounds is not anticipated . Lampreys are parasitic feeders
and adult lamprey stop feeding during their migration into rivers for spawning
(Maitland, 2003).

5.2.36

Taking this into account together with the small spatial scale of any disturbance,
limited to the immediate proximity of the inshore section of the export cable corridor,
a LSE associated with direct temporary disturbance/habitat loss is not anticipated to
arise as a result of Project Two, either alone or in-combination with other plans and
projects.

sdf
Changes to water quality
5.2.37

5.2.38

During the operational phase, there is a risk that pollution, similar to that described for
the construction phase (paragraph 5.2.13), may be accidentally released from
vessels, vehicles, machinery and offshore fuel storage tanks during the operation and
maintenance phase as well as from the turbines and offshore substations
themselves. Pollution sources may also include leachates from zinc or aluminium
anodes that may be used to provide cathodic protection for the turbines, and
lubricants and hydraulic oils required for operation which are contained within the
turbines.



Changes to water quality during construction- increase in suspended sediment
concentrations; and



EMF effects during operation.

Summary
5.2.45

The European sites for which LSEs have been identified in relation to Annex II
migratory fish species are listed in Table 5.2.

Table 5.2

Taking account of the mitigation measures and best practice approaches outlined in
paragraph 5.1.28, LSEs on Annex II migratory fish, associated with the release of
sediment contaminants and/or accidental releases of pollutants are not anticipated to
arise as a result of Project Two, either alone or in-combination with other plans or
projects.

European sites for which LSEs have been identified

European Site

Feature

Humber Estuary SAC ( and Ramsar)

River lamprey and sea lamprey

River Derwent SAC

River lamprey and sea lamprey

Changes to fishing activity
5.2.39

5.2.40

5.2.41

5.2.42

5.2.43
5.2.44

5.2.46

During the operational phase of Project Two, the intensity of fishing activities
(including trawling and potting) may be reduced from part of the offshore wind farm
site. This has the potential to enhance fish and shellfish populations by providing
refuge from fishing activities for certain species targeted by commercial fisheries in
the southern North Sea. It should be noted, however, that a reduction in fishing
activity within the site could result in increased activity in other areas.

As a result, it can be concluded that LSEs will not occur on Annex II migratory fish
species designated features of the following European sites included in the screening
exercise:


SBZ 1/ ZPS 1 SCI; SBZ 2/ ZPS 2 SCI; SBZ 3/ ZPS 3 SCI;



Vlakte van de Raan pSCI;



Borkum – Riffgrund SCI;



Hamburgisches Wattenmeer SAC;



Helgoland mit Helgoländer Felssockel SAC;



Nationalpark Niedersächsisches Wattenmeer SCI;

Given that the occurrence of Annex II migratory species in the offshore area of
Project Two is anticipated to be low, only minimal effects on Annex II migratory fish
are to be expected to this respect. Furthermore, Annex II migratory fish species rarely
caught by the fishing methods used in the area, and therefore, if fishing effort is
displaced into other areas the potential impact on these species would be minimal.



NTP S-H Wattenmeer und angrenzende Küstengebiete SCI;



Östliche Deutsche Bucht SCI;



Sylter Außenriff SCI;



Unterelbe SCI;

Taking the above into account, no LSEs as a result of Project Two, either alone or incombination with other plans and projects have been identified on Annex II migratory
fish in respect of changes to fishing activity.



Dråby Vig SAC;



Løgstør Bredning, Vejlerne og Bulbjerg SAC;



Venø, Venø Sund SAC;

Likely significant Effect on Annex II Migratory Fish



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

As described in the sections above LSE on Annex II migratory fish were identified for
a number of European sites.



Anse de Vauville SCI;



Baie de canche et couloir des trois estuaires SCI;

LSEs were identified in relation to the following potential impacts:



Baie de Seine occidentale SCI;

As described in paragraph 5.1.51, the potential effect of displacement of fishing
activity will be dispersed over a large area, meaning that the specific increases in
fishing activity in any one location would likely be minimal on benthic habitats (see
Environmental Statement, Volume 2, Chapter 2: Subtidal and Intertidal Benthic
Ecology).
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5.3
5.3.1



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;



Noordzeekustzone SAC and Noordzeekustzone II pSCI;



Vlakte van de Raan SAC; and



Waddenzee SAC.

5.3.7

The results of the noise modelling, however, suggest that there is potential for
behavioural disturbance to occur on Annex II marine mammal species at ranges up to
62 km (depending on species specific sensitivity and hammer energies under
consideration) for up to 4.5 months over a five year construction period for the spatial
worst-case of two vessel piling monopole foundations or 1.32 years over a five year
construction period for one or two vessels installing jacket foundations(temporal
worst-case).

5.3.8

Taking the outputs of the noise modelling it is considered that there is potential for a
LSE on marine mammals as a result of Project Two, either alone or in-combination
with other plans or projects, in respect of behavioural disturbance associated with
construction noise.

5.3.9

It should be noted that during decommissioning piling will not be required. The
resulting nose levels during this phase will depend on the method used for removal of
foundations. For example, abrasive cutting, often anticipated for wind turbine
removal, would not be expected to be significantly higher than general surface vessel
noise. Studies of underwater noise from decommissioning activities reported source
levels which are similar to those reported for medium sized surface vessels and
ferries (Malme et al., 1989; Richardson et al., 1995). As described in the
Environmental Statement (Volume 2, Chapter 4: Marine Mammals), the noise
resulting from wind turbine decommissioning is unlikely to result in any injury,
avoidance or significant disturbance to marine mammals. As such, LSEs in relation to
decommissioning noise are not anticipated as a result of Project Two, either alone or
in-combination with other plans and projects.

Annex II Marine Mammals
The screening exercise identified a number of potential impacts on Annex II marine
mammals as a result of Project Two. These are summarised below and discussed in
detail in the Environmental Statement, Volume 2, Chapter 4: Marine Mammals.
Construction and Decommissioning
Underwater noise
Foundation installation/removal

5.3.2

Piling will be required for foundation installation, including piling of the foundation for
the offshore reactive compensation substation.

5.3.3

Piling noise is considered the noise generating activity with greatest potential to result
in a detrimental impact on marine mammals. Other construction activities (i.e., cable
laying) could also affect marine mammals, however to a much lesser extent.

5.3.4

Potential impacts associated with piling activity on marine mammals include injury or
even death if at close ranges. At larger ranges, marine mammals may be affected
through changes in behaviour or avoidance within the area of ensonification.

5.3.5

For the purposes of informing this assessment, noise modelling was undertaken
taking account of species specific hearing abilities and using two different piling
scenarios (see Table 4.2) Further detail on the noise modelling methodology and
outputs can be found in the Environmental Statement (Volume 4, Annex 4.3.2:
Subsea Noise Technical Report).

5.3.6

The outputs of the noise modelling undertaken indicated for the two worst case
scenarios, taking that a soft/slow start procedure (up to 600 kJ to 30 minutes) and a
Marine Mammal Monitoring Programme (MMMP) with a 500 m mitigation zone are
implemented, the risk of auditory injury would be negligible for all Annex II marine
mammals species included in this assessment (see Environmental Statement,
Volume 2, Chapter 4: Marine Mammals).

Vessel noise
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5.3.10

During the construction and decommissioning phase of Project Two, a variety of
vessels may be used, ranging from large vessels such as jack up barges and heavy
lift vessels, to smaller vessels such as crew transport vessels or small cable laying
vessels. This will result in an increase in the vessel traffic in the area. It is anticipated,
however, that for the most, this increase will be localised to the Project Two area, and
existing shipping routes to and from ports. As presented in Table 4.2 the maximum
adverse scenario for assessment considers up to 6, 200 round trips to port over the
total construction phase (7.5 years) and up to 739 vessel movements during
decommissioning.

5.3.11

Marine mammals react to vessel noise, and as such, there may be potential for
increased vessel traffic in the area to result in an impact on these species. Noise
levels associated with large surface vessels are unlikely to result in physiological
damage in marine mammals, however, this may be sufficient to cause disturbance to
in the vicinity of the vessel, depending on ambient noise levels (Malme et al., 1989;
Richardson et al., 1995).

5.3.12

As described in the Environmental Statement (Volume 2, Chapter 4: Marine
Mammals), Annex II species such as harbour seal, grey seal and harbour porpoise
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were recorded frequently during site specific boat-based surveys undertaken for
Project Two. Whilst a potential impact pathway has been identified, given the
anticipated localised effects of disturbance associated with vessel traffic and the wide
distribution range of Annex II marine mammals species, any impacts would be
expected to be very limited. Furthermore, the additional vessel movement during
construction and decommissioning would be relatively small. The existing levels of
traffic within Project Two from oil industry support, shipping, fisheries and recreation
contribute to approximately 12,775 shipping movements per year (see Environmental
Statement, Chapter 8: Shipping and Navigation) with the additional vessel movement
associated with Project Two resulting in only a marginal increase (e.g., the
anticipated 6,200 vessel movements during construction would result in an increase
of approximately 6.5% in traffic levels over the construction phase). Taking the
above into account, LSEs on marine mammals associated with vessel noise are not
anticipated to arise as a result of Project Two, either alone or in-combination with
other plans or projects.

5.3.18

In light of the uncertainty to this respect and in order to adopt the precautionary
approach, the guidelines on risk assessment for corkscrew injuries to seals (JNCC,
2012) have been followed.

5.3.19

As described in the Environmental Statement, Volume 2, Chapter 4: Marine
Mammals, Subzone 2 lies 90.5 km (48.8 NM) from The Wash and North Norfolk
Coast SAC, designated for harbour seal, and 89.4 km (48.2 NM) from the Humber
Estuary SAC, designated for grey seal (the closest European sites for where these
species are interest features). According to the JNCC guidelines (see Environmental
Statement, Volume 2, Chapter 4: Marine Mammals, Table 4.54) this presents a low
risk to both species since the distance between the SACs and Project Two exceeds
the 30 NM risk zone. In the particular case of the export cable route corridor given its
location relevant to The Wash and North Norfolk Coast SAC and the Humber Estuary
SAC (21.3 NM and 0 NM, respectively), following JNCC guidelines the risk to both
species would be increased to medium. It should be noted in this context, however,
that the Developer will follow best practice in line with latest JNCC guidance (JNCC,
2012) which recommends to give consideration to alternatives to the use of ducted
propellers and/or avoid the breeding season if possible. Whether mitigation options
are required, these will be discussed through consultation with SNCBs
(Environmental Statement, Volume 2, Chapter 4: Marine Mammals).

5.3.20

Taking this into account together with the relatively small increase in vessel traffic
associated with the construction and decommissioning phase of Project Two it is
considered that there is little potential for the increased vessel activity to result in a
significant impact in terms of collision risk with vessels and potential corkscrew
injuries. As such, no LSEs are anticipated to occur on marine mammal features in
this respect as a result of Project Two, either alone or in-combination with other plans
and projects.

Collision risk
5.3.13

The expected increase in vessel traffic during the construction, and decommissioning
phase may result in an increased risk of injury to marine mammals associated with
vessel strikes.

5.3.14

The maximum adverse scenario for assessment considers up to 6, 200 round trips to
port over the total construction phase (7.5 years) and up to 739 vessel movements
during decommissioning.

5.3.15

The additional vessel movement is anticipated to be relatively small. The existing
levels of traffic within Project Two from oil industry support, shipping, fisheries and
recreation contribute to approximately 12,775 shipping movements per year (see
Chapter 8: Shipping and Navigation) with the additional vessel movement associated
with Project Two resulting in a relatively small increase (e.g., the anticipated 6,200
vessel movements during construction would result in an increase of approximately
6.5% in traffic levels over the construction phase).

5.3.16

5.3.17

Changes to water quality
Increased suspended sediment concentrations

It should be noted that the noise generated by the vessels may deter marine
mammals from their immediate vicinity, reducing the potential for collisions to occur
(see Environmental Statement, Volume 2, Chapter 4: Marine Mammals).
In the particular case of grey seal and harbour seal, there is concern that these
species may be vulnerable to “corkscrew” injuries from ducted propellers (Thompson
et al., 2010). As presented in Table 4.2, some of the vessels involved in construction
and decommissioning activities may use this type of propellers. It should be noted,
that the links between corkscrew injuries and ducted propellers remains unproven at
present and investigations are on-going to determine the cause of such injuries.
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5.3.21

Increase suspended sediment concentrations associated with construction works
may impair the foraging ability of marine mammals.

5.3.22

The increase in suspended sediment concentrations may reduce light levels in the
water column and potentially result in the impairment of the foraging ability of marine
mammals.

5.3.23

The results of the plume dispersion modelling carried out for Project Two (see
paragraphs 5.1.14 to 5.1.18 and 5.1.21 to 5.1.24 above and Volume 2, Chapter 1:
Marine Processes for further detail) suggest that the potential impacts associated
with increased suspended sediment concentrations will be short term, intermittent
and localised (i.e., up to 16 km for seabed preparation for installation of gravity
bases).
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5.3.24

5.3.25

Marine mammals frequently occur in relatively turbid areas and therefore are adapted
to find prey in such conditions. Furthermore, they possess mechanisms to detect prey
through means other than visual detection. In the case of harbour porpoise the use of
echolocation allows this species to detect prey in poor visibility conditions. Other
species such as seals, possess sensitive muzzles with vibrissae or sensory whiskers
which they use to find prey (Denhardt et al., 2001).

5.3.31

In light of the above, it is considered that there is little potential for increased
suspended sediment concentrations to result in a significant effect through impacts
on the foraging ability of marine mammals. As a result, no LSEs are anticipated to
occur on marine mammal features in this respect, as a result of Project Two, either
alone or in-combination with other plans and projects.

The accidental release of pollutants during the construction/decommissioning phase
could result in a detrimental effect on marine mammals. The release of contaminants
may lead to direct impacts on these species through ingestion, inhalation or
absorption through the skin, and potentially longer-term indirect impacts from
bioaccumulation in the food chain.

5.3.27

As described above (paragraphs 5.1.27 and 5.1.28), pollutants may arise from
different sources such as construction and installation vessels, vehicles, machinery
and offshore fuel storage tanks. Types of pollution may include diesel oil, sewage
discharge, vessel antifouling biocides, leachates from cements and/or grouts used in
construction.

5.3.28

A number of mitigation measures and best practice approaches will be implemented
during the construction/decommissioning phase to reduce potential impacts
associated with potential accidental pollution events. This will include the
development of a CoCP which will set out measures to follow, published guidelines
and best working practice for the prevention of pollution events. Taking adherence to
such approaches, LSEs on Annex II marine mammal qualifying features associated
with accidental release of pollutants are not anticipated to arise as a result of Project
Two, either alone or in-combination with other plans and projects.

5.3.30

Construction and decommissioning activities may indirectly result in an impact on
marine mammals, provided substantial changes to the fish and shellfish community
and/or impacts on key species leading to a loss of prey to marine mammals occur.
Key prey species to marine mammals include clupeids (e.g., herring), gadoids (e.g.,
cod, whiting), flatfish species and sandeels. These species are important components
of the fish community in areas relevant to Project Two. As a result, negative impact
on the fish and shellfish assemblage, may cause negative effects on marine
mammals species.
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Temporary disturbance/loss of habitat;



Increased suspended sediment concentrations and sediment deposition;



Underwater noise as a result of foundation installation/removal; and



Release of sediment contaminants and accidental pollution events.

As presented in the Environmental Statement (Volume 2, Chapter 3: Fish and
Shellfish Ecology), any temporary disturbance to fish species will be localised, short
term and reversible. Herring and sandeels were found to be the species most
vulnerable to this effect given their substrate specific requirements and the
proximity/overlap of their spawning grounds with Project Two. Only minor effects
were however identified on these species in light of the small proportion of their
habitats expected to be disturbed (e.g.,0.5% of sandeel spawning and nursery
habitats) (see Environmental Statement, Volume 2, Chapter 3: Fish and Shellfish
Ecology). Similarly, minor effects were identified on fish species in relation to
increased suspended sediment concentrations and deposition, with most fish and
shellfish species considered of low sensitivity to the potential effects.

5.3.33

With respect to impacts associated with construction/decommissioning noise, as for
marine mammals, piling for foundation installation is considered the activity with
potential to result in the most detrimental impact on fish. It should be noted, however,
that the outputs of the noise modelling undertaken predicted ranges at which
behavioural impacts may occur in fish of a smaller magnitude than those predicted for
marine mammals (e.g. up to 13 to 31 km). Furthermore, as presented in the
Environmental Statement, Volume 2, Chapter 3: Fish and Shellfish Ecology, only a
small percentage of critical fish habitat (spawning/nursery grounds) would be affected
by construction noise and consequently only minor adverse impacts were identified
on fish.

5.3.34

In line with the above, accidental pollution events were not considered to result in
significant impacts on fish (see Volume 2, Chapter 3: Fish and Shellfish Ecology). As
for assessment of potential impacts of pollution events on marine mammals, this took
account of the implementation of adequate mitigation measures and best practice
approaches to minimise pollution risks.

5.3.35

Whilst an impact pathway has been identified, the potential loss of prey as a result of
Project Two would be expected to be minimal. The potential impacts identified on fish
receptors will be localised, short term and reversible. Furthermore, the fish
community found in Project Two is characteristic of the fish and shellfish assemblage
of the wider region and therefore marine mammals would be able to exploit similar
resources in adjacent undisturbed areas. As such, LSEs associated with changes in
prey availability are not anticipated to arise as a result of Project Two, either alone or
in-combination with other plans and projects.

Changes in prey availability
5.3.29



5.3.32

Accidental pollution events
5.3.26

The potential impacts of Project Two on fish receptors are described in detail in the
Environmental Statement, Volume 2, Chapter 3: Fish and Shellfish Ecology. Potential
impacts of the construction/decommissioning phase on fish include the following:
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(Lindeboom et al., 2011), suggest that harbour porpoise may be attracted to
increased foraging opportunities within operating wind farms (Scheidat et al., 2011).

Operation and Maintenance
Underwater noise
5.3.36

During the operational phase, turbine operation will produce a low frequency, low
level noise originating from the gearbox and the generator. Operational noise is
generally broadband and low level, with some narrower band, tonal noise produced
(Madsen et al., 2006; Tougaard and Henriksen, 2009).

5.3.37

As presented in the Environmental Statement (Volume 4, Annex 4.3.2: Subsea Noise
Technical Report), the radiated levels of noise associated with operational noise are
low and the spatial extent of the potential impact is generally small and thus unlikely
to result in any injury to marine mammals (e.g., Tougaard and Henriksen, 2009).
Marine mammals may however be able to perceive the radiated tonal components
where they exist above the ambient noise levels, which may trigger behavioural
responses or lead to a reduced detection of other sounds due to masking.

5.3.38

5.3.39

5.3.40

A recent study has shown that a behavioural response is only likely within close
proximity to turbines. For harbour porpoise this may be limited to just a few metres,
whilst for seals the response may be up to a few hundred metres (Tougaard and
Henriksen, 2009). However, this study also showed that operational noise is unlikely
to result in auditory masking of either seals or harbour porpoise, due to the low levels
and low frequencies produced. Given the low level and limited spatial extent of the
radiated noise, the risk of behavioural impacts on marine mammals would be limited
to the immediate vicinity of the turbines. As a result, only a very small proportion of
habitat available to these species within Project Two would be affected.
Experiments and studies carried out in other wind farms indicate that significant
behavioural responses to operational noise are unlikely to occur in marine mammals.
Koshinski et al., (2003) observed the response of harbour porpoise and harbour seal
to playbacks of underwater sound recordings that simulated an operating wind
turbine. Neither species showed aversive behaviour resulting from the noise; with
harbour porpoise appearing curious of the sound source, approaching the playback
equipment and investigating it with echolocation clicks. Whilst the approach distance
to the sound source did increase slightly for both species, there was generally a weak
behavioural response and numbers within the study area remained unchanged during
the experiment.

5.3.41

In addition to turbine noise, increased vessel movement during the operational and
maintenance phase will result in an increase in ambient noise levels. As described
above for the construction/decommissioning phase (paragraph 5.3.11) marine
mammals react to vessel noise, and as such, there may be potential for increased
vessel traffic in the area to result in an impact on these species. Noise levels
associated with large surface vessels are unlikely to result in physiological damage in
marine mammals, however, this may be sufficient to cause disturbance in the vicinity
of the vessel, depending on ambient noise levels (Malme et al., 1989; Richardson et
al., 1995).

5.3.42

The current level of vessel activity is 12, 775 vessel movement per year. It has been
predicted that an increase of vessel traffic of 2,817 vessels per year may occur during
the operational phase of Project Two, resulting in an annual increase of 22% above
current baseline levels.

5.3.43

As described in the Environmental Statement, Volume 2, Chapter 4: Marine
Mammals, Annex II species such as harbour seal, grey seal and harbour porpoise
were recorded frequently during site specific boat-based surveys undertaken for
Project Two. Whilst a potential impact pathway has been identified, given the
anticipated localised effects of disturbance associated with vessel traffic and the wide
distribution range of Annex II marine mammals species, any impacts would be
expected to be very limited. Furthermore, the additional vessel movement during the
operational phase would be relatively small. Taking the above into account, LSEs on
marine mammals associated with vessel noise are not anticipated to occur as a result
of Project Two either alone or in-combination with other plans or projects.
Collision risk

These findings were supported by more recent observations in the field. At the Horns
Rev and Nysted offshore wind farms in Denmark, long-term monitoring showed that
both harbour porpoise and harbour seal were sighted regularly within the operational
wind farms, and within two years of operation, the populations had returned to levels
that were comparable with the wider area (Diederichs et al., 2008). Similarly, a
monitoring programme of the Egmond aan Zee offshore wind farm in the Netherlands
showed that during operation, significantly more porpoise activity was recorded within
the wind farm compared to the reference area (Scheidat et al., 2011). The findings
from this study, together with similar results from other Dutch and Danish wind farms
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5.3.44

The expected increase in vessel traffic during operation and maintenance phase may
result in an increased risk of injury to marine mammals associated with vessel strikes.

5.3.45

The maximum adverse scenario for assessment considers that an increase of vessel
traffic of 3,183 vessels per year may occur during the operational phase of Project
Two. This additional vessel movement is, however, anticipated to be relatively small.
The existing levels of traffic within Project Two from oil industry support, shipping,
fisheries and recreation contribute to approximately 12,775 shipping movements per
year (see Environmental Statement, Volume 2, Chapter 8: Shipping and Navigation)
with the additional vessel movement associated with Project Two resulting in a
relatively small increase (e.g., the anticipated increase of 2,817 vessel per year
during operation would result in an increase of 22% above current baseline levels).

5.3.46

It should be noted that the noise generated by the vessels may deter marine
mammals from their immediate vicinity, reducing the potential for collisions to occur
(see Environmental Statement, Volume 2, Chapter 4: Marine Mammals).
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5.3.47

As previously mentioned for the construction and decommissioning phase, in the
particular case of grey seal and harbour seal, there is concern that these species
may be vulnerable to “corkscrew” injuries from ducted propellers (Thompson et al.,
2010). As presented in Table 4.2, some of the vessels involved in operation and
maintenance activities may use this type of propellers. It should be noted, that the
links between corkscrew injuries and ducted propellers remains unproven at present
and investigations are on-going to determine the cause of such injuries.

5.3.48

In light of the uncertainty to this respect and in order to adopt the precautionary
approach, the guidelines on risk assessment for corkscrew injuries to seals (JNCC,
2012) have been followed.

5.3.49

5.3.50

As described in the Environmental Statement (Volume 2, Chapter 4: Marine
Mammals), Subzone 2 lies 90.5 km (48.8 NM) from The Wash and North Norfolk
Coast SAC, designated for harbour seal, and 89.4 km (48.2 NM) from the Humber
Estuary SAC, designated for grey seal (the closest European sites for where these
species are interest features). According to the JNCC guidelines (see Environmental
Statement, Volume 2, Chapter 4: Marine Mammals, Table 4.54) this presents a low
risk to both species since the distance between the SACs and Project Two exceeds
the 30 NM risk zone. In the particular case of operation and maintenance work within
the cable route corridor, vessel activity could potentially occur within 4NM of
theHumber Estuary SAC, which would represent a medium risk to seals.
Consideration of mitigation measures such as using vessels without ducted
propellers or avoiding activities during the grey seal breeding season may be
required, and these will be discussed through consultation with SNCBs
(Environmental Statement, Volume 2, Chapter 4: Marine Mammals).

5.3.53

Whilst the current knowledge in relation to the effects of EMFs on marine mammals is
limited, the information available from the literature indicates that there is no evidence
that an effect on magneto-sensitive species may occur other than very localised and
short term behavioural effects (See Environmental Statement, Volume 2, Chapter 4:
Marine Mammals).The strength of the magnetic field decreases rapidly horizontally
and vertically with distance from source (Normandeau et al., 2011) and as such, any
potential effect on marine mammals will be localised within the immediate vicinity of
the cables. As a result, only a very small proportion of habitat available to these
species within Project Two would be affected.

5.3.54

Taking the above into account, a LSE as a result of Project Two, either alone or incombination with other plans and projects, is not anticipated on marine mammal
features in respect of EMF effects.
Changes to water quality

Taking this into account together with the relatively small increase in vessel traffic
associated with the operation and maintenance phase of Project Two it is considered
that there is little potential for the increased vessel activity to result in a significant
impact in terms of collision risk with vessels and potential corkscrew injuries. As such,
no LSES are anticipated to occur on marine mammal features to this respect as a
result of Project Two, either alone or in-combination with other plans and projects.

5.3.55

During the operational phase, there is a risk that pollution, similar to that described for
the construction phase (paragraph 5.3.27), may be accidentally released from
vessels, vehicles, machinery and offshore fuel storage tanks during the operation and
maintenance phase as well as from the turbines and offshore substations
themselves. Pollution sources may also include leachates from zinc or aluminium
anodes that may be used to provide cathodic protection for the turbines, and
lubricants and hydraulic oils required for operation which are contained within the
turbines.

5.3.56

Taking account of the mitigation measures and best practice approaches outlined in
paragraph 5.1.28, LSEs on Annex II marine mammals, associated with accidental
releases of pollutants are not anticipated to arise as a result of Project Two, either
alone or in-combination with other plans or projects.
Changes in prey availability

5.3.57

As described above for the construction/decommissioning phase, there is potential
for impacts on fish species during operation and maintenance to result in indirect
effects on marine mammals associated with a change in prey availability.

5.3.58

The potential impacts of the operation and maintenance phase of Project Two include
the following:

EMFs
5.3.51

5.3.52

EMFs will result from the installation of export cables, inter-array cables and offshore
platform interconnector cables (see Table 4.2 for maximum adverse scenario
parameters).
Marine mammals are not thought to be electro-sensitive, however, there is some
evidence to suggest that they may be able to detect magnetic fields. Theoretical
evidence suggests that some species of cetacean may use the Earth’s magnetic field
for orientation during long distance migrations (Kirschvinck et al., 1986). In addition, it
has been suggested that cetaceans may use magnetic stimuli to aid a number of
ecological functions such as determination of feeding locations, reproduction and
refugia (Normandeau et al., 2011).
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Long term loss of habitat;



Introduction of hard substrate;



Underwater noise as a result of operation of the turbines;



EMF from subsea cables;



Accidental pollution;



Disturbance/temporary loss of habitat during maintenance operations; and
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5.3.59

Reduced fishing pressure within Subzone 2.

5.3.60

Whilst an impact pathway has been identified, the potential loss of prey as a result of
Project Two would be expected to be minimal. The potential impacts identified on fish
receptors during operation and maintenance will be highly localised. In addition, as
suggested above there may be potential for marine mammals to exploit increased
feeding opportunities within Project Two during the operational phase as a result of
potential reef effects and reduction in fishing activity. Furthermore, the fish community
found in Project Two is characteristic of the fish and shellfish assemblage of the wider
region and therefore marine mammals would be able to exploit similar resources in
adjacent undisturbed areas.

5.3.61

In light of the above, LSEs associated with changes in prey availability are not
anticipated to arise on marine mammals as a result of Project Two, either alone or incombination with other plans or projects.

It should be noted, that the assessment of impacts on fish receptors undertaken for
Project Two (see Environmental Statement, Volume 2, Chapter 3: Fish and Shellfish
Ecology) did not identified potential significant impacts:


Long term habitat loss would affect only a small proportion (0.01%) of the
habitat within the southern North Sea and similar habitats are widespread
throughout the region. Sandeel and herring were considered to be of medium
sensitivity to habitat loss but due to the very small magnitude of the impact, the
effect was considered to be of minor significance;



The introduction of hard substrate and the possibility for a reef effect may result
in potential benefits to marine mammal species. For example, the increase in
harbour porpoise at Egmond aan Zee offshore wind farm during operation, was
attributed to a possible ‘reef’ effect which led to an increase in prey resources in
the area (paragraph 5.4.44);





Likely significant Effect on Annex II Marine Mammals

A beneficial effect may also arise from reduced fishing pressure within the
offshore wind farm, and subsequently a local increase in abundance of fish and
shellfish. Sandeel in particular may benefit from a reduction in trawling activity,
and as a key prey item for marine mammals, an increase in abundance would
offer an increase in prey resources. The significance of this effect was
considered to be minor. It should be noted in this context that a potential
reduction in fishing pressure within Project Two may result in a displacement of
fishing activity into other areas. The magnitude of such impact is difficult to
quantify, however, it is anticipated that the potential effect of displacement of
fishing activity will be dispersed over a large area, meaning that the specific
increases in fishing activity in any one location would likely be minimal (see
Environmental Statement, Volume 2, Chapter 2: Subtidal and Intertidal Benthic
Ecology);

Negative impacts associated with subsea noise and temporary habitat loss from
turbine operation on fish and shellfish receptors were considered to be minimal,
with the assessment concluding a negligible significance of impact; and



Accidental pollution may represent a short-term effect of small magnitude on fish
receptors, but such an impact is considered unlikely to occur and it was
considered to be of minor significance.

As presented in the sections above, LSEs on Annex II marine mammals are
anticipated as a result of Project Two.

5.3.63

LSEs have been identified in relation to the following potential impact:


5.3.64

Underwater noise during construction associated with piling activity.

A rationale on the criteria used for identification of LSEs on Annex II marine mammal
species for specific European sites is given in the following sections for each species
included in the screening exercise.
Identification of LSEs - grey seal

EMFs emitted from subsea cables may have a localised effect on fish and
shellfish in the immediate vicinity of the cables. The most sensitive species are
likely to be elasmobranchs, such as rays and dogfish, which use
electroreceptors to detect prey and migratory species, such as salmon and
European eel, which use the earth’s magnetic field to aid in navigation. Most
species were considered to be of low sensitivity, with the exception of migratory
fish, which were of medium sensitivity, but due to the low magnitude of the
impact the significance of effect was considered to be minor;



5.3.62
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5.3.65

Foraging ranges of grey seal have generally been recorded as up to 145 km from
grey seal haul-out sites (Thompson et al., 1996). As such, it is considered that grey
seal populations from European sites located at distances greater than 145 km from
Project Two, are beyond any potential for direct, and indirect effects on foraging trips,
and therefore, there are no LSEs anticipated from Project Two.

5.3.66

It is therefore considered that LSEs cannot be ruled out at this stage for all the
European sites included in the screening exercise located within 145 km from Project
Two. An exception to this is the grey seal population of the Berwickshire and North
Northumberland Coast SAC. Whilst this site is located at a considerable distance
(242 km) from Subzone 2, it has been identified that there is potential connectivity
between its grey seal population and Project Two. Tagging studies of grey seal from
the Berwickshire and North Northumberland Coast SAC indicate that they occur
widely across the North Sea and could occur in the potential area of impact from
Project Two (Sparling et al., 2011). Further, tagging studies from the Donna Nook
haul out site in the Humber Estuary SAC, also show trips between the Humber
Estuary SAC and Berwickshire and North Northumberland Coast SAC, and the
Humber Estuary SAC and Project Two, (see Environmental Statement, Volume 2,
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Chapter 4: Marine Mammals). In light of the above, for this particular sites it is also
considered that a LSE cannot be ruled out at this stage.

boat-based surveys carried out over a two year survey period (2005-2007) at the
Race Bank (2005-2007), Docking Shoal (2004-2006) or Humber Gateway (20032005) offshore wind farms. Furthermore, no sightings of bottlenose dolphin were
made during SCANS-II surveys of Block U (covering the central and southern North,
Spain and Portugal and in the Celtic Sea) and estimated densities were highest in the
coastal waters of southwest France Sea (SCANS-II, 2006; Hammond et al., 2013).
Furthermore, European sites where this species is a qualifying feature (Table 4.6) are
located at a considerable distance from Project Two, the closest being the Récifs et
marais arrière-littoraux du Cap Lévi à la Pointe de Saire SCI in France, which is
approx. 490 km away from Subzone 2.

Identification of LSE- harbour seal
5.3.67

5.3.68

Harbour seal tend to forage over shorter distances from their haul-outs compared
with grey seal, with published studies from the North Sea suggesting that most seals
forage within 40 km to 50 km of their haul-outs (SCOS, 2011). On a more site-specific
basis, harbour seals tagged at The Wash haul-out were regularly recorded foraging
between 75 km and 120 km offshore to assumed foraging locations (SMRU, 2011).
On this basis, it is considered that harbour seal populations from European sites
located at distances greater than 120 km from Project Two, are beyond any potential
for direct and indirect effects on foraging trips, and therefore, there are no LSEs
anticipated from Project Two.

5.3.72

In light of the above, no LSEs are anticipated to occur on bottlenose dolphin
populations as a result of Project Two.
Summary

It is therefore considered that LSEs cannot be ruled out at this stage for all the
European sites included in the screening exercise located within 120 km from Project
Two.

5.3.73

The European sites for which LSEs cannot be ruled out in relation to Annex II marine
mammal species are listed in Table 5.3.

Identification of LSE- harbour porpoise
Table 5.3
5.3.69

5.3.70

5.3.71

For harbour porpoise, there is less information on known foraging ranges since
telemetry studies are far more difficult to undertake for this species. Most of the work
in the North Sea comes from studies in Danish waters. Harbour porpoise tagged at
the northern tip of Danish waters (Skagerrak) travel regularly into the northern North
Sea, and the average maximum distance a porpoise was recorded from the tagging
site was 370 km (S. Svegaard, pers. comm., see Volume 5, Annex 5.4.1: Marine
Mammals Technical Report). This suggests that there is the potential for connectivity
to occur between Project Two and the majority of SAC/SCIs considered for
screening.

European sites for which LSEs cannot be ruled out.

European site

Feature

Distance to Project
Two: Subzone 2
(export cable
corridor) km

Berwickshire and North
Northumberland Coast SAC

Grey seal

242

Humber Estuary SAC ( and Ramsar)

Grey seal

89 (0 from export
cable corridor)

Taking a conservative approach and in view of the potential for harbour porpoise
within the European sites included in the screening exercise to form part of the
overall mobile North Sea population, LSEs as a result of Project Two cannot be ruled
out at this stage.

The Wash and North Norfolk Coast
SAC

Harbour seal

90

SBZ 1/ ZPS 1

Harbour porpoise

298

Identification of LSE- bottlenose dolphin

SBZ 2/ ZPS 2 SCI

Harbour porpoise

287

There is no evidence from surveys (see Environmental Statement, Volume 2,
Chapter 4: Marine Mammals) to indicate that bottlenose dolphin occur in significant
numbers or with any regularity within Project Two. Only one sighting of three
individuals was recorded during the first year of boat-based surveys in the Hornsea
Zone, which indicates that Project Two is not frequently used by this species. This is
consistent with the data collated during survey work carried out in other offshore wind
farm developments in the wider area; only one bottlenose dolphin was sighted during
the 36 surveys carried out over a two year period (2008-2009) at the Triton Knoll
offshore wind farm; there were no sightings of bottlenose dolphin during the monthly

SBZ 3/ ZPS 3 SCI

Harbour porpoise

290

Vlakte van de Raan pSCI

Harbour porpoise

275

Borkum – Riffgrund SCI

Harbour porpoise

262

Doggerbank (German Dogger Bank)
SCI

Harbour porpoise

63
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European site

Hamburgisches Wattenmeer SAC
Helgoland mit Helgoländer Felssockel
SAC

Feature

Harbour porpoise
Harbour porpoise

Distance to Project
Two: Subzone 2
(export cable
corridor) km

European site

401
374

Nationalpark Niedersächsisches
Wattenmeer SCI

Harbour porpoise

NTP S-H Wattenmeer und
angrenzende Küstengebiete SCI

Harbour porpoise

388

Östliche Deutsche Bucht SCI

Harbour porpoise

351

Sylter Außenriff SCI

Harbour porpoise

295

Steingrund SAC

Harbour porpoise

385

Unterelbe SCI

Harbour porpoise

433

Dråby Vig SAC

Harbour porpoise

533

Gule Rev pSCI

Harbour porpoise

516

Sydlige Nordsø SAC

Harbour porpoise

349

Venø, Venø Sund SAC

Harbour porpoise

501

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

Harbour porpoise

418

Anse de Vauville SCI

Harbour porpoise

519

Baie de canche et couloir des trois
estuaires SCI

Harbour porpoise

362

Baie de Seine occidentale SCI

Harbour porpoise

Bancs des Flandres pSCI
Banc et rècifs de Surtainville SCI

296

Feature

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

Harbour porpoise

326

Rècifs et landes de la Hague SCI

Harbour porpoise

508

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

Harbour porpoise

490

Récifs Gris-Nez Blanc-Nez SCI

Harbour porpoise

315

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

Harbour porpoise

320

Doggersbank pSCI

grey seal, harbour seal
63
and harbour porpoise

Klaverbank SCI

grey seal, harbour seal
50
and harbour porpoise

Noordzeekustzone SAC

Harbour porpoise

192

Noordzeekustzone II pSCI

Harbour porpoise

192

Vlakte van de Raan SAC

Harbour porpoise

275

5.3.74

As a result, it can be concluded that LSEs will not occur on Annex II marine mammal
designated features of the following European sites included in the screening
exercise:


Firth of Tay and Eden SAC;



Flamborough Head SAC;

502



Inner Dowsing, Race Bank and North Ridge SAC;

Harbour porpoise

282



Moray Firth SAC;

Harbour porpoise

535



North Norfolk Coast SAC;



North Norfolk Sandbanks and Saturn Reef cSAC;



Løgstør Bredning, Vejlerne og Bulbjerg SAC ;and



Waddenzee SAC.

Estuaire de la Seine SCI

Harbour porpoise

488

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

Harbour porpoise

383

41

Distance to Project
Two: Subzone 2
(export cable
corridor) km
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5.4
5.4.1

Bird Features

5.4.6

Furthermore, 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, in prep.). Disturbance to these
species as a result of construction noise is therefore likely to be minimal.

5.4.7

It should be noted that during decommissioning, piling will not be required. The
resulting noise levels during this phase will depend on the method used for removal
of foundations but would in all cases be expected to result in significantly lower noise
levels than those associated with piling activity (see paragraph 5.3.9).

5.4.8

As presented in the Environmental Statement, Volume 2, Chapter 5: Ornithology, in
general terms it is considered that effects are likely to last only for the duration of
construction/decommissioning activity, and therefore will be direct, but temporary,
reversible and short-term in nature. Furthermore, birds may return to areas when
activities are not taking place during the construction/decommissioning phase.

5.4.9

As described above, disturbance due to increased vessel activity and underwater
noise is anticipated to be highly localised and short term as once vessels leave/piling
ceases, birds would return to the small areas from where they may have been
displaced.

5.4.10

Taking the information above, it is not considered that a LSE on bird features will
occur as a result of Project Two, either alone or in-combination with other plans and
projects, to this respect.

The screening exercise identified a number of potential impacts on birds as a result of
Project Two. These are summarised below and described in the Environmental
Statement, Volume 2, Chapter 5: Ornithology and Volume 3, Chapter 4: Intertidal
Ornithology.
Construction and Decommissioning
Disturbance
Offshore

5.4.2

5.4.3

During the construction phase seabed disturbance may lead to a reduction in suitable
habitat for birds. It has been estimated that an area of 43,906,952 m2 of seabed will
be disturbed as a result of works in the subtidal area. In addition, up to a maximum
area of 1,541,790 m2 has been estimated to be disturbed in the intertidal (see
Environmental Statement, Volume 2, Chapter 2: Intertidal and Subtidal Benthic
Ecology).
Any loss of foraging habitat would be temporary, being primarily associated with the
presence of machinery whilst construction works are undertaken. In addition, the
anticipated habitat disturbed will be very small in the context of the wide areas in
which seabirds are able to forage. Furthermore, as described in the Environmental
Statement (Volume 2, Chapter 3: Fish and Shellfish Ecology), the area of seabed
disturbed is small in relation to the distribution of key prey species to seabirds, such
as sandeels and herring, including areas used for spawning in the vicinity of Project
Two.

5.4.4

In addition to the above, disturbance during the construction may occur as a result of
increased vessel activity and underwater noise. This may displace birds from an area
of sea, effectively resulting in habitat loss during the period of disturbance (Drewitt
and Langston, 2006).

5.4.5

As described for marine mammals in paragraph 5.3.12 above, vessel traffic during
construction and decommissioning is only anticipated to result in a marginal increase
above the background level of vessel activity in the area. Largest impacts are likely to
be due to irregular but intensive pile-driving activities which may cause extensive,
intermittent noise and vibrations. Although effects of underwater noise associated
with pile-driving activity are well-known on cetaceans and fish (Madsen et al., 2006),
very little is known about the effects on seabirds. The U.S. Department of the Interior
(2004) concluded that noise from seismic studies might only impact those species
that spend large quantities of time underwater. Bird species most likely to be
vulnerable to underwater sound are those that forage by diving after fish or shellfish,
and include auks, divers and seaduck. Gull and tern species feed at the surface only
and are considered the least vulnerable, with no apparent responses to piling activity
recorded at Egmond aan Zee by Leopold and Camphuysen (2007).

Intertidal
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5.4.11

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 is likely to result in the
displacement from the construction area of most, if not all, species that would feed,
loaf, or roost in the intertidal and supratidal 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.

5.4.12

In addition, activities associated with construction onshore would result in a visible
and audible presence of operational earthworks vehicles and other associated
machinery and operatives which could potentially affect bird species using the
intertidal zone.

5.4.13

Further disturbance to intertidal bird features could arise from decommissioning
activity associated with the removal of infrastructure both in the intertidal and
onshore.

5.4.14

Given the location of the export cable route in relation to the Humber Estuary SPA
(and Ramsar) and the proximity of areas where onshore works will be undertaken,
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LSEs on bird features of these European sites cannot be ruled out at this stage as a
result of the construction and decommissioning phase of Project Two, either alone or
in-combination with other plans and projects.

and distribution of fish as a result of construction noise may lead to a temporary
displacement in bird species. Similarly, other changes in the habitat available/
distribution of fish such as those associated with changes in physical processes,
indirect effects from the presence of foundations and inter-array and export cables,
increased suspended sediment concentrations in the water column and noise and
vibration from the operational turbines may also cause a temporary displacement on
birds. As described in the Environmental Statement,(Volume, 2 Chapter 2: Benthic
Subtidal and Intertidal Ecology and Chapter 3: Fish and Shellfish Ecology), impacts
associated with potential effects other than construction noise on fish, will be however
limited.

Changes to water quality
Increased suspended sediment concentrations
5.4.15

Increased suspended sediment concentrations associated with construction works
may impair the foraging ability of seabirds, particularly those which feed in the water
column (e.g., auks and gannets).

5.4.16

It should be noted, however, that the results of site specific surveys did not find
discrete feeding areas of critical importance to birds, with all qualifying species
occurring across a wide geographical area. Furthermore, the plume dispersion
modelling carried out for Project Two (see para 5.1.14 to 5.1.18 and 5.1.21 to 5.1.24
above and the Environmental Statement, Volume 2, Chapter 1: Marine Processes,
for further detail) indicates that the potential impacts associated with increased
suspended sediment concentrations will be short term, intermittent and localised (i.e.,
up to 16 km for seabed preparation for installation of gravity bases).

5.4.17

5.4.22

The noise modelling carried out (see Environmental Statement, Volume 4, Annex
4.3.2: Subsea Noise Technical Report) found potential for lethal effects to occur only
in the immediate vicinity of piling (e.g., < 500 m), whilst behavioural impacts (e.g.,
avoidance) may occur over wider areas (e.g., up to 34 km for the most sensitive
species).

5.4.23

In general terms, however, Subzone 2 is beyond the mean maximum or maximum
foraging ranges for the birds potentially affected and those that are present are likely
to be near the limit of their foraging ranges during the breeding season (see Volume
2, Chapter 5: Ornithology and Figure 5.1 to Figure 5.7. The distribution of seabirds
across the wider area indicate that those that are displaced due to indirect impacts
will be able to relocate to other suitable foraging areas in response to any changes in
local prey distribution. As such, LSEs on SPAs bird features are not anticipated
during the breeding season as a result of Project Two, either alone or in-combination
with other plans or projects.

5.4.24

During the non-breeding period the potential foraging area for displaced seabirds is
greater than during the breeding season and displaced birds that feed on widely
occurring fish species will be able to relocate to other suitable foraging areas within
their normal range of distribution at this time. As such LSEs on bird features are not
anticipated during the non-breeding season as a result of Project Two, either alone or
in-combination with other plans or projects.

5.4.25

Habitats within the intertidal zone provide a key feeding resource for some of the
passage and wintering birds that are qualifying features of the Humber Estuary SPA
and Ramsar sites. As described in the Environmental Statement, Volume 3, Chapter
4: Intertidal Ecology, the intertidal biotopes (sand/mudflats) display low sensitivity to,
and high recoverability from, temporary sediment displacement such as that likely to
occur from trenching/ploughing/jetting methods used to install the export cable, and
anchor placements. The works to bury up to 19.2 km of export cable in the intertidal
(up to eight cables of 2.4 km length) via trenching/ploughing/jetting (assuming habitat
loss within the entire cable convergence zone) will temporarily result in the loss
approximately of 474,371 m2 intertidal habitat (see Environmental Statement, Volume
2, Chapter 2: Intertidal and Subtidal Benthic Ecology).

Taking the above into account, no LSEs associated with impacts on the foraging
ability of bird features derived from increased suspended sediment concentrations
are anticipated to occur as a result of Project Two, either alone or in-combination with
other plans or projects.
Release of sediment contaminants and accidental pollution events

5.4.18

As described above (paragraphs 5.1.27 and 5.1.28), pollutants may arise from
different sources such as construction and installation vessels, vehicles, machinery
and offshore fuel storage tanks. Types of pollution may include diesel oil, sewage
discharge, vessel antifouling biocides, leachates from cements and/or grouts used in
construction.

5.4.19

A number of mitigation measures and best practice approaches will be implemented
during the construction/decommissioning phase to reduce potential impacts
associated with this. Taking adherence to such approaches, LSEs on bird features
associated with accidental release of pollutants are not anticipated to arise as a result
of Project Two, either alone or in-combination with other plans or projects.
Changes to prey availability

5.4.20

There is potential for indirect impacts to occur on birds associated with disturbance
and displacement of prey species as a result of the construction and
decommissioning phase of Project Two.

5.4.21

Noise during construction (i.e., piling noise) may result in lethal and/or behavioural
reactions in fish, including species on which seabirds feed. A change in the behaviour
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5.4.26

The disturbance to surface sediments during the trenching/ploughing/jetting methods
used to install the export cable, and anchor placements, will result in a localised but
temporary disturbance to prey species along the surface footprint of the trenches.
Given the small scale of this effect, and the likelihood that benthic fauna will
subsequently recolonise these areas, no significant effect on intertidal bird
populations is predicted from reduced prey availability. As such, LSEs on SPAs bird
features associated with changes to intertidal prey availability are not anticipated as a
result of Project Two, either alone or in-combination with other plans or projects.

5.4.31

Intertidal
5.4.32

Operation and Maintenance
Disturbance
Offshore
5.4.27

Taking the above into account, no LSEs associated with disturbance during operation
and maintenance are anticipated to occur on bird features as a result of Project Two,
either alone or in-combination with other plans or projects.

Disturbance to birds due to operational offshore wind farms is considered to be of a
lower intensity than during construction/decommissioning phases, and limited to
maintenance activities as well as vessel and helicopter trips to and from the site and
accommodation platforms. The maximum adverse wind farm scenario for operational
disturbance is outlined in Table 4.2.

Maintenance of the intertidal sections of the export cable will be undertaken
throughout the operational lifespan of the wind farms in Subzone 2. It is expected that
geophysical surveys will be required to verify the burial depth of the export cables
periodically (Environmental Statement, Volume 1, Chapter 3: Project Description).
This will be conducted twice a year involving a 4x4 vehicle travelling the length of
each of the buried export cables. In addition, the cable joints (onshore) will be
periodically inspected and tested and will require vehicle access to the landward side
of the sea defence. This (low) level of scheduled maintenance activity is such that
Project Two, either alone or in combination with other plans and projects, is assessed
as not likely to have a significant effect on any of the intertidal interest features of the
Humber Estuary SPA / Ramsar sites.
Loss of habitat

5.4.28

As described in the Environmental Statement, Volume 2: Chapter 5: Ornithology, in
many cases operational disturbance may be indistinguishable from displacement, as
birds of particular species may be susceptible to both impacts. A bird that has already
been displaced from the wind farm may not be affected by operational disturbance.
Conversely, operational disturbance may exacerbate the impact of displacement if it
occurs in an area where birds have been displaced to (e.g., supply vessels en route
to and from Subzone 2). As it is not easy to predict the long-term displacement
reactions of birds to turbines, the impacts of operational disturbance have been
considered in isolation.

5.4.33

During the operational and maintenance phase, a permanent loss of seabed habitat
would occur associated with the introduction of wind farm infrastructure (e.g. WTG
foundations, scour protection). Based on maximum adverse parameters this would
equate to up to 6,861,610 m2 (see Environmental Statement, Volume 2, Chapter 2:
Intertidal and Subtidal Benthic Ecology). As described above for temporary habitat
disturbance/loss during construction/decommissioning, the area of seabed loss
during the operational phase, will be very small both, in the context of the wide areas
in which birds are known to forage and compared to the distribution ranges of key
prey species to seabirds, including the areas they use for spawning.

5.4.29

The operation and maintenance of Project Two may be managed on site using an
offshore accommodation platform (with the use of crew boats and/or helicopters) or a
floatel (with the use of crew boats and/or helicopters). Annual service of a turbine will
take anywhere from three to eight days, and so maintenance will occur throughout
the year. Periodic inspection of the cable will be undertaken by remotely operated
vehicles and/or geophysical survey to check that cables have not been exposed due
to seabed movements, in which case remedial burial work or other cable protection
methods will be required.

5.4.34

Taking the above into account, no LSEs associated with loss of seabed habitat are
anticipated to occur on bird features as a result of Project Two, either alone or in
combination with other plans or projects.

5.4.30

Collision risk
5.4.35

It is expected that there will be daily boating activities within the offshore Project Two
area during operation and maintenance, with 10 to 20 crew vessels predicted on the
site. Operational vessels are likely to be much less intrusive to seabird species than
construction activities. Impacts are therefore likely to be of a lower magnitude than
disturbance during construction, with birds likely to be affected in a smaller radius
around activity, compared to piling activities during construction for example.

44

The risk of collision with wind turbine generators depends on a number of variables,
such as species-specific near and far field avoidance rates, flight heights, speed of
flight, frequency of movements in or near to the turbines as well as the size and
location of the turbines themselves. Further, additional factors such as weather and
species’ behaviour can also affect the risk of collision. Quantifying the risk to birds
requires, therefore, predictions based on modelling which takes into account these
variables. It also requires disaggregating the risk to birds that are associated with
those populations that form designated SPA features from other populations that are
not SPA features (as the birds recorded at a wind farm site are usually a mixture of
both).
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5.4.36

Pending more detailed collision risk assessment, it is assumed that where a species
has been recorded at the proposed wind farm site, and where a population of that
species is also a feature of an SPA that is within foraging range (for that species) of
the wind farm, then, for the purposes of this screening exercise, it is assumed that an
LSE could occur. This is on the basis that there is a likelihood that foraging birds from
the SPA could occur within the operational wind farm and be exposed to collision risk,
although at this stage the scale of that risk has yet to be quantified. Further analysis
(as part of the HRA) will be undertaken to determine the relative proportion of birds
recorded at the site that can be associated with specific SPA features and hence to
quantify the risk to each of these features.

Barrier effects
5.4.39

The physical presence of Project Two may result in a barrier to the movement of
some bird species. Where birds avoid flying through the area of the project an
increase in flying distance to reach their destination may occur. This may lead to
increased energy expenditure, which may have a detrimental effect on fitness and/or
reduce survival or fecundity rates. This is of particular concern if the area in which the
wind farm is located is used for regular, daily movements (i.e., to foraging areas from
a breeding colony).

5.4.40

The foraging ranges of the seabirds recorded within Subzone 2 are relatively large
during the breeding period with migratory movements through the North Sea
occurring across a broad front (e.g., Thaxter et al., 2012; Wemham et al., 2002).
Many of the species subject to this assessment migrate many thousands of
kilometres each year and it is therefore anticipated that they will be capable of flying
around or over Project Two should they choose to do so without a significant increase
in distance travelled. The duration, magnitude and extent of impact resulting from
barrier effects on SPA qualifying species are assessed as being unlikely to
compromise the conservation objectives of any designated SPA. Consequently, no
LSE with respect to designated SPA interest is concluded and no further assessment
is required.

5.4.41

Whilst, therefore, there is no indication that barrier effects could lead to an LSE on
any feature for the purposes of this screening exercise, where a species has been
screened into the HRA based on the criteria in Section 4.5, further species-specific
information is provided to rule out LSEs due to barrier effects.

Displacement
5.4.37

5.4.38

Evidence from existing offshore wind farms indicates that some species of seabird
may avoid entering wind farms and therefore be displaced from areas that they would
otherwise utilise (e.g., Zucco et al., 2006). The level of displacement is species
specific and the duration of displacement may vary across species, with some
species avoiding offshore wind farms immediately post-construction and returning to
the area after a period of time and other species showing little or no evidence of
returning to the wind farm area post-construction. The likely scale of displacement
effects varies by species, therefore, depending on their sensitivity (Langston, 2010)
and the density within the proposed wind farm (and adjoining) areas. The implications
for birds displaced from wind farms will also vary depending on the availability of
other habitats which can support those birds. Quantifying the risk to birds requires,
therefore, predictions based on modelling which takes into account these variables.
Typically this involves estimating the proportion of birds present that are likely to be
displaced and then the proportion of those birds that are displaced that will be unable
to successfully relocate (leading to death or emigration). It also requires
disaggregating the risk to birds that are associated with those populations that form
designated SPA features from other populations that are not SPA features (as the
birds recorded at a wind farm site are usually a mixture of both).

Attraction to lit structures

Pending more detailed displacement analysis, it is assumed that where a species has
been recorded at the proposed wind farm site, and where a population of that species
is also a feature of an SPA that is within foraging range (for that species) of the wind
farm, then, for the purposes of this screening exercise, it is assumed that an LSE
could occur. This is on the basis that there is a likelihood that foraging birds from the
SPA could rely upon habitats within the operational wind farm from which they will
become excluded (wholly or partially), although at this stage the scale of that risk has
yet to be quantified. Further analysis (as part of the HRA) will be undertaken to
determine the relative proportion of birds recorded at the site that can be associated
with specific SPA features and hence to quantify the risk to each of these features.
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5.4.42

During the operational phase, offshore wind turbines and substations will be lit for
safety and navigational purposes. Evidence from offshore platforms indicates that
birds can be attracted to light and that this has potential to result in increased
mortality associated with increased collision risk (Poot et al., 2008; Bruinzeel et al.,
2009; OSPAR, 2009). The magnitude and frequency of potential attraction events
vary significantly with time of year and weather conditions with low cloud and poor
visibility during periods of migration increasing the risk of attraction to lit structures. In
addition, the level of attraction may differ depending on the species under
consideration.

5.4.43

A study by Barton and Pollock (2009), based on observations from North Sea oil and
gas platforms, reported infrequent attraction events and suggests that passerines
were the species at greatest risk, whilst no seabirds were reported and waders were
found to be attracted only in low numbers. In light of the above, it is considered that
only a limited number of qualifying bird species may be at risk of being attracted to lit
structures (primarily waders), further there is a large geographical range over which
the impacted species might originate. Taking the potential duration, magnitude and

sdf
extent of impacts associated with attraction to lit structures, it is not considered that a
LSE will occur on qualifying bird features of the European sites included in the
screening exercise.

Likely Significant Impacts on SPA Bird Features
5.4.49

The screening exercise undertaken in relation to SPA and Ramsar bird features
identified LSEs on a number sites.

5.4.50

As described above, LSEs identified relate to the following three main potential
impacts:

Changes to water quality
5.4.44

5.4.45

There is a risk that pollution, similar to that described for the construction phase
(paragraph 5.4.18), may be accidentally released from vessels, vehicles, machinery
and offshore fuel storage tanks during the operation and maintenance phase as well
as from the turbines and offshore substations themselves. Pollution sources may also
include leachates from zinc or aluminium anodes that may be used to provide
cathodic protection for the turbines, and lubricants and hydraulic oils required for
operation which are contained within the turbines.

5.4.51

Taking account of the mitigation measures and best practice approaches outlined in
paragraph 5.1.28, LSEs on bird features, associated with the release of sediment
contaminants and/or accidental releases of pollutants are not anticipated to arise as a
result of Project Two.

5.4.47

5.4.48

Collision risk with rotating turbines (offshore) during operation;



Displacement (offshore) during operation; and



Disturbance during construction and decommissioning to intertidal bird features
(Humber Estuary SPA (and Ramsar).

A rationale on the criteria used for identification of LSEs in relation to offshore
ornithology on bird features for specific sites is given in the following sections.
Likely Significant Effects- seabirds during the breeding season

5.4.52

In order to determine connectivity between breeding seabird qualifying features and
SPAs the mean-max and maximum foraging ranges of qualifying features (Thaxter et
al., 2012) were analysed. Statutory Nature Conservation Bodies (SNCBs) have
previously and consistently advised that the mean-max foraging ranges reported in
Thaxter et al. (2012) represent a reasonable and sufficient criterion for establishing
potential connectivity between breeding colonies and proposed offshore wind farms.

5.4.53

Figure 5.1 to Figure 5.7 present the foraging ranges of seven qualifying features
(fulmar, gannet, kittiwake, herring gull, guillemot, razorbill and puffin). All other
breeding seabirds qualifying features can be disregarded as they clearly lie beyond
mean-max foraging range and, therefore, lack potential connectivity with the
proposed wind farm during the breeding season.

5.4.54

On the basis of this analysis, three SPAs were identified as having potential
connectivity with the Project Two during the breeding season:

Changes to prey availability
5.4.46



There is potential for indirect impacts to occur on birds associated with disturbance
and displacement of prey species as a result of the operation and maintenance
phase of Project Two.
As described above for marine mammals (paragraph 5.3.59), the potential loss of
prey as a result of Project Two would be expected to be minimal with the potential
impacts identified on fish receptors during operation and maintenance being highly
localised. Furthermore, in general terms, Subzone 2 is beyond the mean maximum or
maximum foraging ranges for the birds potentially affected and those that are present
are likely to be near the limit of their foraging ranges during the breeding season (see
Volume 2, Chapter 5: Ornithology and Figure 5.1 to Figure 5.7. The distribution of
seabirds across the wider area indicate that those that are displaced due to indirect
impacts will be able to relocate to other suitable foraging areas in response to any
changes in local prey distribution. As such, LSEs on SPAs bird features are not
anticipated during the breeding season as a result of Project Two, either alone or incombination with other plans or projects.

5.4.55

During the non-breeding period the potential foraging area for displaced seabirds is
greater than during the breeding season and displaced birds that feed on widely
occurring fish species will be able to relocate to other suitable foraging areas within
their normal range of distribution at this time. As such LSE on bird features are not
anticipated during the non-breeding season, as a result of Project Two, either alone
or in-combination with other plans or projects.
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Flamborough and Filey Coast pSPA (gannet)



Forth Islands SPA (fulmar)



Fowlsheugh SPA (fulmar)

Any conclusions drawn in relation to Flamborough and Filey Coast pSPA also apply
to Flamborough Head and Bempton Cliffs SPA. The qualifying features at the pSPA
are analogous with those at the existing SPA and as such any conclusions drawn are
valid for both sites.

sdf

Figure 5.1

Foraging ranges of fulmar.
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Figure 5.2

Foraging ranges of gannet.
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Figure 5.3

Foraging ranges of guillemot.
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Figure 5.4

Foraging ranges of herring gull.
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Figure 5.5

Foraging ranges of kittiwake.
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Figure 5.6

Foraging ranges of puffin.
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Figure 5.7

Foraging ranges of razorbill.
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Likely Significant Effects – Migratory Species

Likely Significant Effects – Seabirds during the non-breeding season
5.4.56

Appendix A, provided at the end of this document, presents the non-breeding
screening assessment undertaken for Project Two. This assessment takes account of
the more dispersed nature of breeding features outside of the breeding season and
uses different criteria to establish potential connectivity than those used during the
breeding season.

5.4.57

This assessment identified 13 SPAs which are associated with one qualifying feature
(razorbill) for which LSEs cannot be ruled out at this stage. These are listed in Table
5.4.

Table 5.4

5.4.58

Likely Significant Effects – Waders and Wildfowl
5.4.59

The potential for LSE on waders and waterfowl arises in relation to the installation of
the export cable directly through the Humber Estuary SPA and Ramsar site. This
European site is designated for a range of species populations and assemblages.
The identification of which of these features are potentially affected by cable
installation is subject to further analysis currently being undertaken. The construction
of the proposed wind farm will not directly affect any other SPA or Ramsar site and
there is no indication from site specific surveys that the wind farm is located on any
migration route for waders or wildfowl. It is also located sufficiently offshore to
preclude interaction with any localised coastal movements of these species.

5.4.60

At this stage, therefore, this screening report records only the potential for an LSE on
waders and wildfowl associated with this site. The specific features for which a LSE
may occur will be refined in light of further analysis of coastal and inter-tidal bird data.

European sites and qualifying bird features for which a LSE cannot be
ruled out.

European site
Cape Wrath SPA

Species
Razorbill

East Caithness Cliffs SPA

Razorbill

Fair Isle SPA

Razorbill

Flamborough and Filey Coast pSPA
Forth Islands SPA
Foula SPA
Fowlsheugh SPA
Handa SPA
North Caithness Cliffs SPA
St Abb’s Head to Fast Castle SPA
Troup, Pennan and Lion’s Head SPA
West Westray SPA
Seevogelschutzgebiet Helgoland (Germany)

An analysis of the potential collision risk to migratory species that might pass through
the proposed wind farm has been undertaken, the results of which are included at
(Volume 5, Annex 5.5.1: Ornithology Technical Report- Appendix D). This analysis
indicates no LSE to the population of any migratory species that is also a feature of a
European site. On this basis no LSE is identified on any site and none are taken
forward for assessment.

Razorbill

Summary

Razorbill
5.4.61

Razorbill

The European sites for which LSEs have been identified in relation to bird features
species are listed in Table 5.5.

Razorbill
Table 5.5

Razorbill
Razorbill
Razorbill
Razorbill
Razorbill
Razorbill
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European sites for which LSEs were identified on bird features.

European sites

Breeding

Non-breeding

Wader and wildfowl

Cape Wrath SPA

n/a

Razorbill

n/a

East Caithness Cliffs
n/a
SPA

Razorbill

n/a

Fair Isle SPA

Razorbill

n/a

Flamborough
and Gannet
Filey Coast pSPA
Fulmar

Razorbill

n/a

Forth Islands SPA

Razorbill

n/a

n/a

Fulmar

sdf
European sites

Breeding

Non-breeding

Wader and wildfowl

European sites

Foula SPA

n/a

Razorbill

n/a

Broadland SPA and Ramsar

Sule Skerry and Sule Stack SPA

Fowlsheugh SPA

Fulmar

Razorbill

n/a

Buchan Ness to Collieston Coast SPA

Sumburgh Head SPA

Handa SPA

n/a

Razorbill

n/a

Calf of Eday SPA

Thames Estuary and Marshes SPA and
Ramsar

Humber Estuary SPA

n/a

n/a

Wader and wildfowl

Colne Estuary SPA and Ramsar

Thanet Coast and Sandwich Bay SPA and
Ramsar

Humber
Ramsar

n/a

n/a

Wader and wildfowl

Copinsay SPA

The Swale SPA and Ramsar

North Caithness Cliffs
n/a
SPA

Coquet Island SPA

The Wash SPA and Ramsar

Razorbill

n/a
Cromarty Firth SPA

Tips of Corsemaul and Tom Mor SPA

St Abb’s Head to Fast
n/a
Castle SPA

Razorbill

n/a

Crouch and
Ramsar

Troup, Pennan and
n/a
Lion’s Head SPA

Razorbill

n/a

Deben Estuary SPA and Ramsar

Agrarraum und Bergbaufolgelandschaft bei
Delitzsch SPA

West Westray SPA

Razorbill

n/a

Dengie SPA and Ramsar

Bergbaufolgelandschaft Bockwitz SPA

Dornoch Firth and Loch Fleet SPA

Bergbaufolgelandschaft Werben SPA

East Sanday Coast SPA

Binnenbodden von Rügen SPA

Farne Islands SPA

Diepholzer Moorniederung SPA

Fetlar SPA

Dümmer SPA

Firth of Forth SPA

Emsmarsch von Leer bis Emden SPA

Firth of Tay & Eden Estuary SPA

Engerser Feld SPA

Foulness SPA and Ramsar

Esterweger Dose SPA

Estuary

n/a

Seevogelschutzgebiet
n/a
Helgoland (Germany)

5.4.62

Razorbill

and Ythan Estuary, Sands of Forvie and Meikle
Loch SPA

n/a

It can therefore be concluded that LSEs will not occur on bird features of the
European sites included in the screening exercise and listed in Table 5.6.

Table 5.6

Roach Estuaries SPA

European sites for which LSEs were not identified in relation to bird
features.

European sites
Abberton Reservoir SPA and Ramsar

Papa Stour SPA

Gibraltar Point SPA and Ramsar

Greifswalder
Bodden
Strelasund SPA

Alde-Ore Estuary SPA and Ramsar

Papa Westray SPA

Hamford Water SPA and Ramsar

Krammer-Volkerak SPA

Hermaness, Saxa Vord and Valla Field SPA

Lausitzer Bergbaufolgelandschaft SPA

Hornsea Mere SPA

Luckauer Becken SPA

Hoy SPA

Niedersächsisches
Wattenmeer
angrenzendes Küstenmeer SPA

Benfleet and Southend Marshes SPA ad
Ronas Hill - North Roe and Tingon SPA
Ramsar
Blackwater Estuary SPA and Ramsar

Rousay SPA

Breydon Water SPA and Ramsar

Stour and Orwell Estuaries SPA and Ramsar
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und

südlicher

und
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European sites
Inner Moray Firth SPA

Ostenholzer Moor und Meißendorfer Teiche
SPA

Lindisfarne SPA and Ramsar

Ramsar-Gebiet
S-H
Wattenmeer
angrenzende Küstengebiete SPA

Loch of Strathbeg SPA

Rietzer See SPA

Marwick Head SPA

Schorfheide-Chorin SPA

und

Medway Estuary and Marshes SPA and
Unterelbe SPA
Ramsar
Minsmere-Walberswick SPA and Ramsar

Vogelschutzgebiet 'Unterer Niederrhein' SPA

Montrose Basin SPA

Vorpommersche
Boddenlandschaft
nördlicher Strelasund SPA

Moray and Nairn Coast SPA

Waddenzee SPA

North Norfolk Coast SPA and Ramsar

Wesertalaue bei Landesbergen SPA

Northumbria Coast SPA and Ramsar

Wismarbucht und Salzhaff SPA

Noss SPA

Zwanenwater SPA

und
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SUMMARY

6.1.1

The screening exercise undertaken for Project Two identified potential for LSEs on a
number of European sites in relation to various qualifying features and potential
impacts. These are summarised in Table 6.1 including Annex I habitats, Annex II
species and bird features.
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Table 6.1

Summary of LSEs identified during the screening exercise.

European site

Distance from Project Two:
Feature
Subzone (export cable) km

Potential impact

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

89 (0)

Annex I habitats

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

Annex II migratory fish

Humber Estuary SAC (and Ramsar)

89 (0)

River lamprey and sea lamprey

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

River Derwent SAC

143 (45)

River and sea lamprey

Changes to water quality (increased
suspended sediment 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

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
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Underwater noise
during construction

(piling

noise)
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European site

Distance from Project Two:
Feature
Subzone (export cable) km

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 SCI

388

Harbour porpoise

Östliche Deutsche Bucht SCI

351

Harbour porpoise

Sylter Außenriff SCI

295

Harbour porpoise

Steingrund SAC

385

Harbour porpoise

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
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Potential impact
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European site

Distance from Project Two:
Feature
Subzone (export cable) km

Potential impact

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

Bird Features
Breeding

Non-breeding

Wader
wildfowl

and

and Disturbance during construction and
decommissioning (intertidal birds)

Humber Estuary SPA and Ramsar

89 (0)

n/a

n/a

Wader
wildfowl

Cape Wrath SPA

639

n/a

Razorbill

n/a

East Caithness Cliffs SPA

554

n/a

Razorbill

n/a

Fair Isle SPA

637

n/a

Razorbill

n/a

Flamborough and Filey Coast pSPA

100

Gannet

Razorbill

n/a

Forth Islands SPA

345

Fulmar

Razorbill

n/a

Foula SPA

709

n/a

Razorbill

n/a

Fowlsheugh SPA

394

Fulmar

Razorbill

n/a
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Collision risk and
during operation

displacement
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European site

Distance from Project Two:
Feature
Subzone (export cable) km

Handa SPA

634

n/a

Razorbill

n/a

North Caithness Cliffs SPA

578

n/a

Razorbill

n/a

St Abb’s Head to Fast Castle SPA

310

n/a

Razorbill

n/a

Troup, Pennan and Lion’s Head SPA

467

n/a

Razorbill

n/a

West Westray SPA

644

n/a

Razorbill

n/a

Seevogelschutzgebiet Helgoland (Germany)

374

n/a

Razorbill

n/a
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Potential impact
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HR Wallingford, CEFAS/UEA, Posford Haskoning and D’Olier, B. (2002). Southern North Sea
Sediment Transport Study Phase 2, Sediment Transport Report. Report produced for Great
Yarmouth Borough Council, HR Wallingford Report EX4526.
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APPENDIX A – SCREENING FOR BREEDING SPA SEABIRDS IN THE NONBREEDING SEASON

A.1

Introduction

A.1

The requirement for the assessment of potential ‘off-site’ impacts on qualifying
features of SPAs outside of the breeding season when assessing the ornithological
impact of a proposed offshore wind farm development has recently been established
(JNCC and Natural England, 2013). This report presents a screening exercise for
seabird qualifying features of breeding colony Special Protection Areas (SPAs) in the
non-breeding season, supporting the Habitat Regulations Assessment (HRA) for the
Hornsea Project Two Offshore Wind Farm (the Project). The approach detailed within
the report is informed by guidance issued by the Joint Nature Conservation
Committee and Natural England (JNCC and NE, 2013).

A.2

A.5





Methodology

A.3

The methodology described is based on the guidance provided by JNCC and Natural
England for the screening of seabird species from breeding colony Special Protection
Areas (SPAs) into the HRA for the Project in the non-breeding season (JNCC and
NE, 2013). This approach is applied only to true seabird species which, of relevance
to UK waters, are all Annex I and regularly occurring migrant breeding species of
gulls, terns, gannets, auks, skuas, shearwaters and petrels. The non-breeding period
used in this assessment refers to all times of the year when seabirds are not nesting
at their colonies including, where relevant, pre- and post-breeding dispersal, and/or
migratory periods, and the over-wintering period. The use of breeding individuals in
this assessment is considered to be a useful metric for assessment by JNCC and
Natural England (JNCC and NE, 2013).

A.4

The ‘Project site’ refers to the wind farm footprint together with a 4 km buffer
area.

A further term used in this assessment is ‘Project region’. The Hornsea Development
Zone is located in the North Sea and as such it is this area, as defined in JNCC
(2004) (southern and northern North Sea) that is used in this assessment. This is
informed by information presented in the baseline characterisation section (Section 3)
of RPS (2013). Also of importance to this assessment is the east coast of the UK
(Shetland to Dungeness) which is also used to help determine connectivity between
SPAs and the Project site.
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a.

Evidence or expectation of breeding SPA qualifying features within the
Project region;

b.

Definition of the BDMPS for each qualifying feature;

c.

Estimation of the population within the BDMPS for each qualifying feature.

Stage 2 – Assessment of Likely Significant Effect (LSE):
a.

Outline of the Project-specific population estimates to be used for
assessment;

b.

Calculation of impacts proportionate to likely SPA contribution amongst the
BDMPS population estimated assuming the Project site population is
composed of breeding individuals only.

Stage 1, in terms of this assessment of the impact on breeding SPA seabirds outside
the breeding season, is the definition of a BDMPS for qualifying features expected to
be present at the Project site during the non-breeding period. The BDMPS is the
biogeographical population of the smallest geographical range and population scale
that can be supported by current evidence, to describe those birds originating from
UK breeding colonies present in the Project site during the non-breeding period. The
BDMPS is defined utilising species-specific information on the spatial and temporal
distribution of birds during the non-breeding season with respect to their breeding
origins, both within and outside of the UK. When defining the BDMPS, account is
taken that the species distributions and population sizes may differ between defined
seasons (e.g. a passage population may differ from an over-wintering population).

A.7

In the first stage of the current assessment (Stage 1a), the ornithological literature
was reviewed to initially identify those breeding seabird SPA qualifying features that
are present annually at the Project site during the non-breeding period. The definition
of seasons of relevance for each species (post- and pre-breeding dispersal, overwinter and migration) remained consistent with that used in RPS (2013).

A.8

For each qualifying feature, the breeding range of the population using the Project
site during the non-breeding season was subsequently defined from the published
literature to define the geographical extent of the BDMPS (Stage 1b). Starting from
the whole of the UK breeding range, the extent of a qualifying features BDMPS, in
relation to the Project site, was, where possible, refined based on best available
evidence to provide the smallest geographical range and population scale. For this
purpose, published telemetry studies (e.g. Guilford et al., 2008) and analysis of ring
recoveries (e.g. Wernham et al., 2002) were reviewed to identify, for each qualifying
feature, connectivity between the Project site and its surrounding sea area (the
Project region) during the non-breeding season, with UK breeding sites.

For the purposes of this assessment, the following definitions are used:


Stage 1 – Definition of the Biologically Defined Minimum Population Scale
(BDMPS):

A.6

Assessment Methodology
A.2

The stages for assessment are:
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A.9

This stage of the assessment also included an appraisal of those qualifying features
recorded at the Project site during Project-specific surveys. A full description of the
surveys undertaken at the Project site are provided in RPS (2013) with only a brief
summary provided here. Boat-based surveys were undertaken across two years
between March 2011 and February 2013. Complete survey coverage was completed
in all months with the exception of September and December 2011 and November
and December 2012 due to adverse weather conditions, day length and restrictions
on the use of the survey vessel.

A.10

If a qualifying feature was unrecorded in Project-specific surveys this may indicate a
lack of connectivity between the qualifying feature and the Project site and as such
the species can be screened out of the assessment. However, the limitations of
surveys to provide a representative record of the occurrence of some species (e.g.
passage movements) is acknowledged.

A.11

From the defined geographical extent of the BDMPS for a qualifying feature, a list of
SPAs within the area for which the species is a designated feature was compiled to
take forward to the next stage of assessment.

A.12

Once the geographical extent of the BDMPS is defined, the estimated UK breeding
population size of a species within the BDMPS is calculated by totalling the breeding
colonies from the latest national breeding seabird census (Seabird 2000), as outlined
in Mitchell et al. (2004) (Stage 1c). This assumes equal mixing of birds from all
identified sources within the BDMPS (i.e. SPA and non-SPA breeding colonies). The
populations in Mitchell et al. (2004) are, for most species, presented as the number of
pairs. In order to calculate the number of individuals the population was simply
multiplied by 2. For guillemot and razorbill the population sizes reflect the number of
individuals at a colony. This count includes non-breeding and pre-breeding individuals
and, as such, was corrected to provide a population estimate that represented the
number of breeding individuals. Firstly, the counts were multiplied by 0.67 to provide
the number of breeding pairs. This correction factor is generally representative for the
proportion of individuals or pairs of guillemots or razorbills at British colonies (JNCC,
2012) and was derived from studies on the Isle of May which investigated the ratio of
Apparently Occupied Nests/Sites to the number of birds (Harris, 1989). In order to
calculate the number of breeding individuals the number of breeding pairs was then
multiplied by 2. For those species with a defined European component as part of the
BDMPS only populations from Natura 2000 sites are included in the BDMPS
population estimate. It is assumed that the majority of a species population in
European countries will be included within Natura 2000 site designations, due to the
difficulty in accurately quantifying the populations of some species in European
countries. This ensures the assessment remains precautionary with the potential for
LSE focussed on Natura 2000 sites. The exclusion of population data from other nonNatura 2000 colonies does not reduce the potential for LSE. The BDMPS is
compared to the total SPA population (also calculated from Mitchell et al. (2004)) to
show the proportion of the BDMPS population represented by the total SPA
population.

A.13

Stage 2 of the assessment investigates the potential for Likely Significant Effects
(LSE) on UK SPAs that have predicted connectivity with the Project site by
apportioning the population of a species recorded at the Project site to each SPA.

A.14

The Project-specific population estimates to be used for assessment are presented in
Stage 2a. These represent the mean-peak population estimates calculated from
population estimates recorded during boat-based surveys of the Project site. The
potential for an LSE was identified if the proportion of the Project-specific population
apportioned to the total SPA population was equal to or greater than 1% of the total
SPA population for the species being assessed. If the population calculated did not
surpass the 1% threshold then it was considered that there was no potential for LSE
on any SPA population from the Project alone. The 1% threshold, whilst not
necessarily of biological relevance, has been previously used as a standard for
designating areas of conservation interest (Skov et al., 2007) and has since been
used as a convenient threshold figure to indicate potential significance of effects (be it
through proportions of relevant populations affected or through changes in
background mortality). The 1% threshold should therefore be interpreted as guidance
on potential LSE only.
Data Sources

A.15

The population estimates for the UK breeding range BDMPS for a species and the
population sizes of qualifying features at SPAs are calculated using the latest national
breeding census of seabirds, Seabird 2000 (Mitchell et al., 2004). The figures from
Seabird 2000 are used in order to provide a consistent metric from which
comparisons can be made. For two sites, the Farne Islands SPA and Hoy SPA, data
from Seabird 2000 were not available for puffin and, therefore data from Stroud et al.
(2001) were used to provide the population sizes for this qualifying feature. Accepting
that the Seabird 2000 dataset was compiled over a decade ago, it is still the most
comprehensive dataset from which a consistent metric can be drawn, i.e. counts for a
species within the same timeframe.

A.16

Population sizes for European SPAs have been taken from Natura 2000 datasheets
relevant to each site. Population sizes have only been used where the datasheet has
indicated a reproducing population and have been corrected taking into account the
population metric (pairs or individuals).

A.3

Assessment
Overview

A.17
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Throughout the first stage of the assessment, published literature is consulted to
identify the qualifying features likely to be present in the Project site and adjacent sea
areas (the Project region) during the non-breeding season, and in defining the
BDMPS. All literature utilized are listed in the bibliography at the end of this document
with a number of key references shown below:
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Balmer et al. (2013) – UK bird atlas



Wernham et al. (2002) – National migration atlas



Stone et al. (1995) – National seabird distribution



Forrester et al. (2007) – National avifauna (Scotland)



Brown and Grice (2005) – National avifauna (England)



Lack (1986) – National wintering atlas



In the first instance the literature is used to determine connectivity between
qualifying features and the Project region. Where possible species-specific
literature is then sought to refine the analysis by attempting to determine
connectivity with qualifying features and the Project site.



Qualifying feature

Non-breeding
period as defined
for assessment
(BWPi, 2009)

Evidence for the distribution of a
species in the Project region during the
non-breeding season

Stone et al., 1995
Leach’s storm petrel

Nov – May

Forrester et al., 2007
Pollock et al., 2000
Stone et al., 1995

Gannet

Oct – Mar

Balmer et al., 2013
Kubetzki et al., 2009

The published literature consulted to identify the qualifying features present in
the Project site and adjacent sea areas (the Project region) during the nonbreeding season, and in defining the BDMPS, is listed in the bibliography at the
end of this document.

Nelson, 2002
Stone et al., 1995
Cormorant

Stage 1a: Evidence or Expectation of Qualifying Features within the Project
Region

Sept – Mar

Balmer et al., 2013
Stone et al.,1995
Stroud et al., 2001
Wernham et al., 2002

A.18

Table A1 outlines those species to be included in this assessment together with the
non-breeding season relevant to each of these species and those references that
present evidence for the presence of a qualifying species within the Project site The
temporal extent of the non-breeding seasons relevant to each species are determined
using following the methodology used in RPS (2013).

Shag

Wernham et al., 2002
Sept – Apr

Species of UK breeding origin predicted to be present at the Project site
and associated seasons of relevance.

Qualifying feature

Fulmar

Non-breeding
period as defined
for assessment
(BWPi, 2009)
Aug – Feb

Oct – Apr

Stone et al., 1995

Evidence for the distribution of a
species in the Project region during the
non-breeding season

Great skua

Sept – Apr

Wernham et al., 2002
Stone et al., 1995

Kittiwake

Aug – Feb

Balmer et al., 2013
Frederiksen et al., 2012
Stone et al., 1995

Phillips and Lee, 1966
Black-headed gull

Sept – Mar

Balmer et al., 2013
Horton et al., 1984

Wernham et al., 2002
Nov – May

Balmer et al., 2013
Stone et al., 1995

Stone et al., 1995

European storm petrel

Forrester et al., 2007
Pollock et al., 2000

Wernham et al., 2002
Manx shearwater

Balmer et al., 2013
Stone et al., 1995

Arctic skua
Table A1

Oct - Feb

Stone et al., 1995

Pollock et al., 2000
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Qualifying feature

Non-breeding
period as defined
for assessment
(BWPi, 2009)

Evidence for the distribution of a
species in the Project region during the
non-breeding season

Qualifying feature

Non-breeding
period as defined
for assessment
(BWPi, 2009)

Evidence for the distribution of a
species in the Project region during the
non-breeding season

Mediterranean gull

Sept- Apr

Stone et al., 1995

Little tern

Sept – Apr

Stone et al.,1995

Common gull

Sept – Mar

BWPi, 2009

Guillemot

Aug – Apr

Baillie et al., 1994

Lesser black-backed gull

Sept – Apr

Kipli and Saurola, 1985

Harris et al., 1997

Stone et al., 1995

Mead, 1974

Wernham et al., 2002

Stone et al., 1995
Wernham et al., 2002

Balmer et al., 2013
Stone et al., 1995

Razorbill

Aug – Apr

Mead, 1974

Wernham et al., 2002
Herring gull

Sept – Mar

Stone et al., 1995

Balmer et al., 2013

Wernham et al., 2002

Coulson et al., 1984a
Stone et al., 1995

Aug – Mar

Puffin

Sept – Mar

Harris et al., 2009

Balmer et al., 2013

Harris and Wanless, 2011

Coulson et al., 1984b

Stone et al., 1995

Stone et al., 1995

Wernham et al.,2002

Wernham et al., 2002
Sandwich tern

Sept – Apr

Balmer et al., 2013
Brown and Grice, 2005

Stage1b: Definition of the breeding range BDMPS for each qualifying features

Stone et al., 1995

A.19

Ward, 2000
Common tern

Oct – Apr

Forrester et al., 2007
Ward, 2000

This section considers each species included in the assessment at this stage and
describes their distribution in the non-breeding season with indication and evidence
for connectivity from breeding colonies to the Project region and Project site. Each
species section is split into the following four sections:


Status overview – outlines the national breeding status of the species together
with migratory movements and dispersive behaviour throughout a full annual
cycle. The presence of the species in the Project region is also discussed.



Breeding status in the Project region – outlines the breeding status in the Project
region including designated sites.



Connectivity in the non-breeding season – outlines literary evidence and the
occurrence of each species in Project-specific surveys to determine the
connectivity of a species with the Project region/site.

Wernham et al., 2002
Roseate tern
Arctic tern

Anker-Nilssen and Aarvak, 2009
Guilford et al., 2011

Wernham et al., 2002
Great black-backed gull

Balmer et al., 2013

Sept – May

-

Sept – Apr

Forrester et al., 2007
Kramer, 1995
Wernham et al., 2002
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A.20

BDMPS – outlines the breeding range BDMPS for a species if there is reason to
assume connectivity between the species and the Project site.

of breeding colonies throughout the year, with birds visiting breeding ledges during
the non-breeding season (BWPi, 2009). From August to November, densities
increase in the North Sea, south of the Firth of Forth. This increase is then followed
by a noticeable decrease in numbers from December to February, a trend supported
by observations from boat-based surveys (Wernham et al., 2002; Stone et al., 1995).

The defined BDMPS for each species and associated SPAs based on this evidence
are illustrated in Figure A1 to Figure A11 at the end of this document (Appendix A1).
Fulmar

BDMPS

Status Overview
A.21

A.24

The UK breeding population of fulmar is estimated at 500,000 pairs (Musgrove et al.,
2013). Fulmar are present around UK coasts all year round and exhibit no
pronounced migratory behaviour. Following the breeding season fulmar disperse from
breeding colonies, although breeding ledges are often visited during autumn and
winter (BWPi, 2009). The European population of fulmar is estimated at 2.8 – 4.4
million breeding pairs with the UK population representing between 11-18%. There
are also breeding populations in the Faroe Islands (600,000 pairs), Iceland (1 – 2
million pairs) and Svalbard (500,000 – 1 million pairs) (Birdlife International, 2004).
There are relatively small populations of fulmar present in other countries bordering
the North Sea, with the species not designated as a qualifying breeding species at
Natura 2000 sites in Belgium, the Netherlands, Germany or Denmark (European
Environment Agency, 20131).

Manx shearwater
Status Overview
A.25

There are breeding populations of fulmar on the east coast of the UK from
Flamborough Head, East Yorkshire northwards to Orkney. South of Flamborough
Head, breeding populations are restricted to a few locations in Norfolk (Balmer et al.,
2013). There are 25 UK SPAs for which fulmar is designated as either a qualifying
feature or as part of a larger seabird assemblage. Although none of these are located
on the east coast of England, there are five on the east coast of Scotland and a
further twelve found on Orkney and Shetland (Stroud et al., 2001).

The UK breeding population of Manx shearwater has been presented as 300,000
pairs and accounts for at least 90% of the global population of the species. The
remainder of the population is divided between colonies in Iceland, the Faroe Islands,
Ireland, France, Madeira, the Canary Islands and the Azores. There are also colonies
on the Atlantic coast of the USA and Canada (Musgrove et al., 2013; Brown and
Grice, 2005; Wernham et al., 2002). Manx shearwater are a migratory seabird with
movements occurring between UK breeding sites and wintering areas off the Atlantic
coast of South America. Birds disperse from colonies between July and September
(BWPi, 2009) returning to English waters between Mid-March and mid-April (Brown
and Grice, 2005; Guilford et al., 2009).

Connectivity in non-breeding season

Breeding Status in the Project Region

Breeding Status in the Project Region
A.22

A.23

The breeding range of the BDMPS for fulmar is defined as the area encompassing
the east coast of the UK from Shetland to Dungeness based on the large foraging
range of the species during the non-breeding season (Figure A1). As such, the
assessment includes 17 UK SPAs designated for this species (Table A5) . The
minimal populations and lack of SPAs for the species in other countries bordering the
North Sea means these populations are not considered. The inclusion of only the UK
population ensures a precautionary approach to the non-breeding screening
assessment.

A.26

Fulmars are present year-round on the UK coastline with no pronounced migratory
behaviour. Fulmar were recorded in all of the Project-specific surveys conducted
during the non-breeding season relevant for this species (Aug – Feb) with Stone et al.
(1995) recording high densities (> 5 birds/km2) of fulmar within the North Sea
throughout the non-breeding season. Fulmars remain within foraging range (320 km)

There are no known breeding colonies of Manx shearwater on the eastern coast of
England (Mitchell et al., 2004), although probable breeding was reported on the Isle
of May for the 2007-2011 Atlas (Balmer et al., 2013). There are five UK SPAs for
which Manx shearwater is designated as either a qualifying feature or as part of a
larger seabird assemblage however, none of these are located on the eastern coast
of the UK.
Connectivity in non-breeding season

1

A.27

http://eunis.eea.europa.eu/
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Manx shearwater are a migratory seabird with movements occurring between
breeding colonies and the Atlantic coast of South America. As such, only the prebreeding and post-breeding seasons are of importance in this assessment. Manx
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shearwater were recorded in only one of the fourteen Project-specific surveys
conducted during the non-breeding season relevant to this species (Oct – Apr) with
only sporadic low densities of Manx shearwater recorded in the North Sea by Stone
et al. (1995) throughout the year. Manx shearwater are a migratory seabird and as
such are not present in UK waters for the majority of the non-breeding season. As
such, only the pre-breeding and post-breeding seasons are of relevance to this
assessment. Very few shearwaters move through the North Sea or English Channel
during autumn or spring with mass movements of Manx shearwater occurring along
the west coast of Ireland in autumn suggesting that birds from Hebridean colonies
migrate via this route instead of through the North Sea/English Channel (Phillips and
Lee, 1966; Wernham et al., 2002).

species was recorded in only one of the fourteen Project-specific surveys conducted
during the non-breeding season relevant to this species (Nov - May).Within the North
Sea, the study by Stone et al. (1995) indicated that densities of storm petrels do not
exceed 0.01-0.49 birds/km2, with the species unrecorded between December and
April when the species is wintering off the West African coast. Distribution maps
presented in Pollock et al. (2000) indicate that the main movements of European
storm petrel occur through the Atlantic frontier to the north and west of Scotland;
these movements are mainly undertaken during August which is outside of the nonbreeding period defined for this species.
BDMPS
A.32

BDMPS
A.28

Due to the lack of connectivity between those SPAs designated for Manx shearwater
and the Project site during the non-breeding season, as suggested by Project-specific
surveys and evidence from literary sources, there is predicted to be no potential for
an LSE for this species and therefore this species is screened out of this assessment.

Due to the lack of connectivity between those SPAs designated for European storm
petrel and the Project site during the non-breeding season, as suggested by Projectspecific surveys and evidence from literary sources, there is predicted to be no
potential for an LSE for this species and therefore this species is screened out of this
assessment.
Leach’s storm petrel

European storm petrel
Status overview
Status Overview
A.33
A.29

The UK breeding population of European storm petrel is estimated at 26,000
Apparently Occupied Sites (AOS) (Musgrove et al., 2013) representing 3-11% of the
estimated international population (Mitchell et al., 2004). European storm petrel is a
migratory seabird with nearly all breeding individuals leaving UK waters between
September and November. Storm petrels begin to return to UK colonies from the end
of April with breeding occurring from June to September (BWPi, 2009).
Breeding Status in the Project Region

A.30

There are no known breeding colonies of European storm petrel on the east coast of
the UK mainland, with the closest colonies located on Orkney and Shetland (Balmer
et al., 2013; Mitchell et al., 2004). There are nine UK SPAs for which European storm
petrel is designated as either a qualifying feature or as part of a larger seabird
assemblage. The closest SPAs to the Project site are found on Orkney (Auskerry
SPA (3,600 pairs) and Shetland (Mousa SPA (6,760 pairs)). (Stroud et al., 2001)
These sites are approximately 600 - 700 km from the Project site, and compare with a
species specific maximum foraging range of 65 km (Thaxter et al., 2012).

Breeding status in Project region
A.34

Connectivity in non-breeding season
A.31

The UK breeding population of Leach’s storm petrel is estimated at 48,000 AOS
(Musgrove et al., 2013) representing 16-54% of the European population (Wright et
al., 2012). Leach’s storm petrel is a migratory species with UK breeding colonies
occurring on northern and western Scottish islands, with the largest on St Kilda
(Wernham et al., 2002). Between September and November, Leach’s storm petrels
disperse from breeding colonies into waters around the UK coast to begin their
migration to wintering grounds in the tropics north of the Equator (Brown and Grice,
2005; Wernham et al., 2002). The main passage movements of Leach’s storm petrel
occur southwards down the western coast of the UK and Ireland with large
movements recorded through the Mull of Galloway. There are notably fewer
observations (and numbers) of Leach’s Petrel off the east coast of the UK (Brown and
Grice, 2005; Forrester et al., 2007). Less is known about the spring passage of the
species with this movement thought to be more oceanic than in autumn (BWPi,
2009).

European storm petrel are a migratory seabird exhibiting movements between UK
breeding colonies and areas off southern Africa (BWPi, 2009). As such, only the prebreeding and post-breeding seasons are of importance in this assessment. The
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In the UK, breeding colonies of Leach’s storm petrel are restricted to islands off
northern and western Scotland with the largest occurring on St Kilda (61,398 pairs)
(Balmer et al., 2013; Mitchell et al., 2004). There are six UK SPAs for which Leach’s
storm petrel is designated as either a qualifying feature or as part of a larger seabird
assemblage with the closest to the Project site located on Shetland (Foula SPA (50
pairs) and Ramna Stacks and Gruney SPA (22 pairs)) (Stroud et al., 2001). These
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sites are approximately 700 km from the Project site and compare with a species
specific mean-max foraging range of 92 km (Thaxter et al., 2012).

km southwards into wintering areas off the coasts of western Europe, the
Mediterranean and western Africa (BWPi, 2009; Wernham et al., 2002). Breeding
birds disperse from breeding colonies from September onwards with some birds
migrating south whilst others remain within UK waters (Wernham et al., 2002).

Connectivity in non-breeding season
A.35

A.36

Leach’s storm petrel is a migratory seabird exhibiting movements between UK
breeding colonies and wintering areas off western Africa (Wernham et al., 2002). As
such, only the pre-breeding and post-breeding seasons are of importance in this
assessment. Leach’s storm petrel were recorded in only one of the fourteen Projectspecific surveys conducted during the non-breeding season relevant to this species
(Nov - May). During the non-breeding season, low densities of Leach’s storm petrel
(0.01-0.09 birds/km) have been recorded in the North Sea by Stone et al. (1995). The
lack of records of the species in the North Sea during the non-breeding season is not
unexpected with birds having migrated to wintering grounds at the end of the
breeding season.

Breeding status in Project region
A.40

Post -breeding movements of the species observed on the east coast of Scotland
usually coincide with much larger movements in south-west Scotland (Forrester et al.,
2007). Surveys of the Atlantic frontier (north and west of Scotland) indicate that the
movements of Leach’s storm petrel are centred offshore and extend from north of
Shetland, south towards the north-western Irish coast with limited evidence for large
numbers of birds moving into the North Sea (Pollock et al., 2000).

Connectivity in non-breeding season
A.41

BDMPS
A.37

Due to the lack of connectivity between those SPAs designated for Leach’s storm
petrel and the Project site during the non-breeding season, as suggested by Projectspecific surveys and evidence from literary sources, there is predicted to be no
potential for an LSE for this species and therefore this species is screened out of this
assessment.
Gannet
Status overview

A.38

A.39

Breeding colonies of gannet are restricted to 26 locations around the UK coast
(Balmer et al., 2013). The closest of these colonies, which is also designated as an
SPA for the species, is Flamborough Head and Filey Coast pSPA which is less than
100 km from the Project site and well within the mean-max foraging range of this
species (229 km) (Thaxter et al., 2012). There are an additional nine UK SPAs for
which gannet is designated as either a qualifying feature or as part of a larger seabird
assemblage with the Firth of Forth Islands SPA (55,482 pairs in 2009 (JNCC, 2013))
also on the east coast of the UK mainland (approximately 350 km from the Project
site).

The UK breeding population of gannet is estimated at 220,000 pairs (Musgrove et al.,
2013) representing approximately 59% of the global population (Mitchell et al., 2004).
Within the eastern Atlantic there are also breeding colonies in Iceland (25,437
Apparently Occupied Sites (AOS)), Germany (93 pairs) and Norway (up to 3,682
AOS) (Nelson et al., 2002). Gannet is a migratory breeding seabird to the UK
although the distribution and movement of the species at sea is complex both in the
breeding and non-breeding season (Nelson, 2002; Wakefield et al., 2013).

After the breeding season some gannet exhibit southwards migratory movements
with other birds remaining in UK waters (Wernham et al., 2002). Gannet were
recorded in all but one of the twelve Project-specific surveys conducted during the
non-breeding season relevant to this species (Oct – Mar) with low densities (0.010.99 birds/km2) having been recorded in the North Sea by Stone et al. (1995). The
species winter distribution extends all the way along the east coast of Britain (Balmer
et al., 2013). Observations of autumn passage movements in Aberdeenshire show a
predominantly northward migratory route representing birds from Bass Rock moving
out of the North Sea through the Pentland Firth (Nelson, 2002). However, tracking
data of gannets from the Bass Rock colony suggests that the majority of birds exhibit
southward movements, migrating through the English Channel (Kubetzki et al., 2009).
Further south on the eastern coast of the UK, at Spurn Head, Yorkshire the
predominant direction of autumn passage movements is southwards although there is
still a degree of movement northwards (Nelson, 2002).
BDMPS

A.42

Gannet are present in UK waters throughout the year with high densities (>5
birds/km2 birds/km2) in the North Sea having been recorded between September and
October (Stone et al., 1995). Immature and non-breeding birds leave breeding
colonies towards the end of July and early August with juveniles migrating up to 5,000
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Based on evidence from literary sources and Project-specific surveys gannet is
screened in to this assessment. The breeding range of the BDMPS for gannet is
defined as the UK coast from Flamborough Head to Cape Wrath (north-east
Scotland), including Orkney and Shetland (Figure A2). This is due to the migratory
movements of gannet through the North Sea as outlined above. As such, the
assessment includes six UK SPAs (Table A-5). The low populations and lack of SPAs
for the species in other countries bordering the North Sea leads to the conclusion that
these populations should not be considered. The inclusion of only the UK population
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Cormorant

coast the Isle of Wight) of the UK. Wernham et al. (2002) state that movements of
cormorant across the North Sea are very rare this is supported not only by a lack of
ringing recoveries but also by the lack of observations of the species at the Project
site during Project-specific surveys.

Status overview

BDMPS

is considered to maintain a precautionary approach to the non-breeding screening
assessment.

A.43

The UK breeding population of cormorant is estimated at 9,000 pairs with the UK
wintering population estimated at 41,000 individuals (Musgrove et al., 2013). This
difference is due, in part, to the immigration of continental birds into the UK. UK
breeding cormorant are non-migratory but show extensive dispersal around the UK
coastline and to areas in southern Europe (BWPi, 2009; Wernham et al., 2002). The
species is present in UK waters throughout the year with autumn movements
occurring from July onwards and return movements occurring from November to May
(Wernham et al., 2002). Cormorant has a protracted breeding season with breeding
colonies occupied from mid-March through to mid-September. Colonies occur both
coastally and inland, with the latter colonies consisting of both the nominate race
carbo and the continental race sinensis (Brown and Grice, 2005). As the nonbreeding season progresses there is a progressive movement of coastal birds inland
(Brown and Grice, 2005).

A.46

Shag
Status overview
A.47

Breeding status in Project region
A.44

There are breeding colonies of cormorant scattered along the east coast of the UK
with a number of colonies located on the coast adjacent to the Project site (Balmer et
al., 2013; Mitchell et al., 2004). There are seven UK SPAs for which cormorant is
designated as either a breeding qualifying feature or as part of a larger breeding
seabird assemblage with four of these (Abberton Reservoir SPA, Farne Islands, Firth
of Forth Islands SPA and East Caithness Cliffs SPA) located on the east coast of the
UK (Stroud et al., 2001).

The UK breeding population of shag is estimated at 27,000 pairs with the UK
wintering population estimated at 110,000 individuals (Musgrove et al., 2013). Shag
are non-migratory but, as with cormorant, exhibit dispersal after the breeding season.
This dispersal has a southward bias with movements of, generally, 100 km. Dispersal
from colonies begins anytime between June and October with return movements
occurring from January to March (Wernham et al., 2002; BWPi, 2009). The dispersal
of shag is generally restricted to the British coast with significant open stretches of
water seemingly presenting a barrier to the movement of this species (Wernham et
al., 2002).
Breeding status in Project region

A.48

Connectivity in non-breeding season
A.45

Due to the lack of connectivity between those SPAs designated for cormorant and the
Project site during the non-breeding season, as suggested by Project-specific surveys
and evidence from literary sources, there is predicted to be no potential for an LSE for
this species and therefore this species is screened out of this assessment.

UK breeding cormorant exhibit extensive dispersal movements around the coast of
the UK during the non-breeding season. Cormorant were recorded in only two of the
fourteen Project-specific surveys conducted during the non-breeding season relevant
to this species (Sept – Mar). Within the North Sea, low densities (0.01-0.09 birds/km2)
of cormorant were recorded by Stone et al. (1995) throughout the year. The wintering
range of cormorant extends along the entire length of the east coast of the UK
(Balmer et al., 2013). Cormorant is an important component of non-breeding
waterbird assemblages at seventeen UK SPAs that are located on the east coast of
the UK (Stroud et al., 2001). Ringing recoveries of cormorant outside of the breeding
season indicate that birds from the north-west (Anglesey to Cape Wrath), north (Cape
Wrath to Aberdeen) and north-east (Aberdeen to Newcastle-upon-Tyne) of the UK
disperse onto the east coast of the UK. There are also recorded movements of
cormorant into the Thames Estuary from the south-west (Anglesey to the western

Breeding colonies of shag are absent from the east and south-east coast of England
with the exception of records at Flamborough Head and on the Farne Islands (Balmer
et al., 2013; Mitchell et al., 2004). There are thirteen UK SPAs for which shag is
designated as either a qualifying feature or as part of a larger seabird assemblage
with one, the Farne Islands SPA (994 pairs) located on the eastern English coast and
a further four (Buchan Ness to Collieston Coast SPA, East Caithness Cliffs SPA, Firth
of Forth Islands SPA and St Abb’s to Fast Castle SPA) located on the eastern
Scottish coast (Stroud et al., 2001).
Connectivity in non-breeding season

A.49

70

UK breeding shag exhibit dispersal movements around the UK coast during the nonbreeding season. Shag were recorded in only one of the ten Project-specific surveys
conducted during the non-breeding season relevant to this species (Oct – Feb).
Within English waters, low densities of shag have been recorded during the nonbreeding season with the species distribution is seemingly centred within Scottish
coastal waters during this period (Stone et al., 1995). The wintering distribution of
shag extends along the entire length of the east of the UK (Balmer et al., 2013).
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Shags from different regions of the UK show different patterns of dispersal. Birds from
the north-east (Aberdeen to Co. Durham) disperse both north and south to areas on
the east coast of the UK. Dispersal of birds from the north of the UK (Cape Wrath to
Aberdeen) is dominated by movements into the North Sea. There is limited
connectivity between birds from the west coast of the UK dispersing onto the east
coast of the UK (Wernham et al., 2002). Wide stretches of open water seem to
present a barrier to the movements of shag with few birds from the UK recovered in
Norway.

Connectivity in non-breeding season
A.54

BDMPS
A.50

Due to the lack of connectivity between those SPAs designated for shag and the
Project site during the non-breeding season, as suggested by Project-specific surveys
and literary evidence, there is predicted to be no potential for an LSE for this species
and therefore this species is screened out of this assessment.
Arctic skua
Status overview

A.51

A.52

The UK breeding population of Arctic skua is estimated at 2,100 pairs (Musgrove et
al., 2013) representing 0.6-2.5% of the global population (Mitchell et al., 2004). The
European population of Arctic skua has been estimated at between 40,000-140,000
pairs with relatively large breeding populations in Norway (9,000-14,000 pairs) and
Iceland (5,000-10,000 pairs) (Birdlife International, 2004). Arctic skua is principally a
passage migrant through UK waters away from breeding sites in the Northern Isles,
but can be encountered in UK waters throughout the year (Brown and Grice, 2005).

BDMPS
A.55

Arctic skuas migrate between wintering grounds off southern and western Africa to
their Arctic breeding grounds (from northern Scotland northwards). The species is
most abundant on the North Sea coast of the UK where it is most numerous during
autumn passage months (August – October; Pollock et al., 2000). The small number
of Arctic skuas that breed in Scotland return between March and May (Pollock et al.,
2000) most probably migrating along the west coast of the UK rather than through the
North Sea (Forrester et al., 2007).

Based on evidence from literary sources and Project-specific surveys Arctic skua is
screened in to this assessment. The breeding range of the BDMPS for Arctic skua is
defined, from best available evidence, as Shetland, Orkney and the north-east coast
of Scotland (Caithness) (Mitchell et al., 2004; Figure A3). All UK SPAs designated for
Arctic skua are included (Table A5) due to the autumn passage movements of the
species along the east coast of the UK (Forrester et al., 2007). The inclusion of only
the UK population is considered to maintain a precautionary approach to the nonbreeding screening assessment.
Great skua
Status overview

A.56

Breeding status in Project region
A.53

Arctic skua are a migratory species exhibiting movements from breeding colonies to
wintering areas off western and southern Africa. As such, only the pre-breeding and
post-breeding seasons are of importance in this assessment. Arctic skua were
recorded in five of the sixteen Project-specific surveys conducted during the nonbreeding season relevant to this species (Sept – Apr). The peak period of Arctic skua,
as recorded by Stone et al. (1995), on the east coast of the UK is between August
and October reflecting the autumnal migratory route of the species. Outside of this
period very few Arctic skuas were recorded by Stone et al. (1995) as birds will have
migrated to their wintering grounds. Birds begin to leave breeding colonies in August
migrating southwards through inshore waters on the east coast of the UK between
August and October (Pollock et al., 2000). There is also evidence for migration of
skuas overland from the Moray Firth and Firth of Forth and down the west coast of
Scotland (Forrester et al., 2007). There are also records of Arctic skua on the east
coast of the UK during early November representing late movements of birds to
wintering areas (Balmer et al., 2013). Birds that migrate through the North Sea not
only represent those from UK breeding colonies but also those from colonies in the
north of Europe (Wernham et al., 2002).

Breeding populations of Arctic skua are restricted to northern and western Scotland
with Orkney and Shetland holding the largest numbers (Balmer et al., 2013; Mitchell
et al., 2004). There are seven UK SPAs for which Arctic skua is designated as either
a qualifying feature or as part of a larger seabird assemblage with all of these
occurring on Orkney and Shetland (Stroud et al., 2001).
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The UK breeding population of great skua is estimated at 9,600 pairs (Musgrove et
al., 2013) with approximately two-thirds of the global population breeding on the
Scottish islands of Orkney and Shetland (Mitchell et al., 2004). The majority of the
remainder of the global population of great skua is found in Iceland (5,400 pairs)
(Birdlife International, 2004). Great skua is principally a passage migrant through
English waters moving between breeding colonies in Scotland and wintering grounds
in southern Europe. The largest movements in English waters of great skua occur
during autumn passage periods (August – October) when it is considered that
Scottish breeders migrate down both the east and west coasts of the UK (Wernham
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et al., 2002). Spring migratory movements occur mainly in April and are rapid and
direct to colonies with fewer birds seen from land-based sites (Forrester et al., 2007).

Kittiwake
Status overview

Breeding status in Project region
A.61
A.57

Breeding populations of great skua are restricted to the northern and western coasts
of Scotland with breeding also confirmed at Rathlin Island, Northern Ireland (Balmer
et al., 2013). There are nine UK SPAs for which great skua is designated as either a
qualifying feature or as part of a larger seabird assemblage with all but two located on
Orkney and Shetland (Stroud et al., 2001).
Connectivity in non-breeding season

A.58

A.59

Great skua are a migratory species exhibiting movements between breeding colonies
and wintering areas in southern Europe. As such, only the pre-breeding and postbreeding seasons are of importance in this assessment. Great skua were recorded in
ten of the sixteen Project-specific surveys conducted during the non-breeding season
relevant to this species (Sept – Apr). The distribution of great skua on the east coast
of the UK shows a similar temporal trend to Arctic skua. Densities of great skua,
recorded by Stone et al. (1995), peaked between September and October with the
highest densities around Shetland and off the Yorkshire coast. Outside of this period,
few great skua have been recorded in the North Sea with high densities almost nearly
restricted to the western English Channel (Stone et al., 1995).

Breeding status in Project region
A.62

There has been an increasing number of records of great skua on the east coast of
the UK between November and February. This may represent late passage birds,
overwintering birds or better recording of seabirds during the winter (Balmer et al.,
2013). Passage of birds is thought to occur down the eastern and western coasts of
the UK and also overland from the Moray Firth and Firth of Forth from breeding
colonies on Shetland and Orkney. Scottish and Icelandic populations apparently differ
in their migration routes with some Icelandic birds migrating to areas off
Newfoundland (Wernham et al., 2002).

Breeding populations of kittiwake extend down the eastern coast of the UK from
Scotland to Flamborough Head (Balmer et al., 2013; Mitchell et al., 2004). There are
33 UK SPAs for which kittiwake is designated as either a qualifying feature or as part
of a larger seabird assemblage with eight located on the eastern coast of the UK. The
closest SPA to the Project site is Flamborough Head and Filey Coast pSPA (less than
100 km) (Stroud et al., 2001). In the North Sea there is another relatively large colony
on Helgoland on the German coast (European Environment Agency, 20132).
Connectivity in non-breeding season

A.63

BDMPS
A.60

The UK breeding population of kittiwake is estimated at 380,000 pairs (Musgrove et
al., 2013) with large populations also found in the Faroe Islands, Iceland, Norway and
Russia (Stroud et al., 2001; Birdlife International, 2004). Kittiwake is a resident
species in UK waters, although the breeding population shows extensive dispersal
movements away from breeding colonies during the non-breeding season. The
distribution of kittiwake during the non-breeding season extends across the North
Atlantic with birds from UK breeding colonies frequenting areas off northern Canada
and southern Greenland (Coulson, 2011, Frederiksen et al., 2012; Bogdanova et al.,
2011). Kittiwakes begin to re-occupy colonies from February onwards with postbreeding dispersal beginning in July and continuing into November when high
densities of kittiwake have been recorded scattered around UK coastal waters (Stone
et al., 1995; BWPi, 2009).

Based on evidence from literary sources and Project-specific surveys great skua is
screened in to this assessment. The breeding range of the BDMPS for great skua is
defined, from best available evidence, as Shetland, Orkney and the north-east coast
of Scotland (Caithness) (Mitchell et al., 2004; Figure A4). Seven UK SPAs designated
for great skua are included (Table A5) due to the passage movements of birds from
these breeding colonies along the east coast of the UK.
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Although kittiwake are resident in British waters the breeding population exhibits
extensive dispersal movements during the non-breeding season. Kittiwake were
recorded in all but one of the fourteen Project-specific surveys conducted during the
non-breeding season relevant to this species (Aug – Feb). From August to October
high densities (> 5 birds/km2) of kittiwake have been recorded on the east coast of
Britain by Stone et al. (1995). This distribution became more pelagic as the nonbreeding season progressed with high densities (> 5 birds/km 2) of kittiwake scattered
throughout the North Sea. On the east coast of the UK the relative abundance of the
species is highest around Flamborough Head, the Firth of Forth and Aberdeen
(Balmer et al., 2013). There are large dispersal movements of kittiwake after the
breeding season with birds moving west into the Atlantic. Tracking of kittiwake from

http://eunis.eea.europa.eu/
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breeding colonies throughout the North Atlantic showed that 80% of kittiwake from
this region wintered west of the Mid-Atlantic Ridge. Only birds associated with Irish
and British colonies remained on the European side of the Atlantic (Frederiksen et al.,
2012). Based on the information in Frederiksen et al. (2012) there is evidence for
connectivity between kittiwake from breeding colonies in the North Sea and Norway in
the non-breeding season.

Connectivity in non-breeding season
A.68

BDMPS
A.64

Based on evidence from literary sources and Project-specific surveys kittiwake is
screened in to this assessment. The BDMPS for kittiwake is defined as the east coast
of the UK and the north coast of Scotland from Cape Wrath to Dungeness. Also
included are the coasts of Belgium, the Netherlands, Germany, Denmark and Norway
(Figure A5). This therefore includes 22 UK SPAs and one German SPA designated
for kittiwake in the breeding season (Table A5). This geographical extent is used due
to the migratory movements of birds from breeding colonies into the North Sea during
the non-breeding season.
Black-headed gull
Status overview

A.65

A.66

BDMPS

The UK breeding population of black-headed gull is estimated at 140,000 pairs with
the UK wintering population estimated at 2,200,000 individuals (Burton et al., 2012;
Musgrove et al., 2013). In a European context there are breeding populations of a
similar size in Denmark, Germany and the Netherlands (Birdlife International, 2004).
The increase in UK black-headed gull numbers during winter periods is due to
immigration of birds from northern and eastern Europe into the UK (Wernham et al.,
2002).

A.69

Due to the lack of connectivity between those SPAs designated for black-headed gull
and the Project site during the non-breeding season, as suggested by Project-specific
surveys and evidence from literary sources, there is predicted to be no potential for
an LSE for this species and therefore this species is screened out of this assessment.
Mediterranean gull
Status overview

Breeding black-headed gulls that are resident in the UK exhibit dispersal movements
away from breeding colonies during the non-breeding season. The majority of birds
overwinter in the UK with a small proportion migrating south to winter in France and
Iberia (Wernham et al., 2002). Breeding birds disperse from breeding colonies from
August onwards, with return movements beginning in January until birds reach
colonies in April (Wernham et al., 2002).

A.70

Breeding status in Project region
A.67

Black-headed gulls that are resident in the UK exhibit dispersal movements during the
non-breeding season. Black-headed gull were recorded in six of the fourteen Projectspecific surveys conducted during the non-breeding season relevant to this species
(Sept - Mar). Relatively low densities (0.01-0.09 birds/km2) of black-headed gull have
been recorded on the east coast of Britain throughout the non-breeding season
(Stone et al., 1995). However, high densities of the species were recorded on the
Belgian and Dutch coasts by Stone et al. (1995) reflecting the coastal nature of this
species. Inland the species is found all the way along the east coast of the UK with
the highest relative abundance found in north Norfolk and around Newcastle-uponTyne (Balmer et al., 2013). Birds from other European countries also show
connectivity with the North Sea during the non-breeding season with Mackinnon and
Coulson (1987) estimating that 71% of black-headed gulls wintering in the UK are of
continental origin. A review of the recoveries of foreign-ringed black-headed gulls in
the UK is presented in Horton et al. (1984). Large numbers of birds were ringed in
those European countries included in the review with only small proportions (0.08 –
1.08%) of these birds recovered in the UK. The highest proportions were of birds from
the Netherlands, Denmark, Germany, Sweden and Norway.

There are numerous populations of black-headed gull on the east coast of the UK
(Balmer et al., 2013). There are four UK SPAs for which black-headed gull is
designated as either a qualifying feature or as part of a larger seabird assemblage
with two of these, Alde-Ore Estuary SPA and Coquet Island SPA, located on the
eastern English coast (Stroud et al., 2001).

The UK breeding population of Mediterranean gull is estimated at between 600-630
pairs with the UK wintering population estimated at 1,800 individuals (Musgrove et al.,
2013). The main breeding colonies of Mediterranean gull in the UK occur in south and
south-west England with birds from these colonies thought to overwinter in south and
south-east England (Stroud et al., 2001). Autumn passage of continental breeding
Mediterranean gulls occurs between July and October when movements occur
through the English Channel from breeding colonies in the Baltic Sea to wintering
areas in the Bay of Biscay and further south (BWPi, 2009).
Breeding status in Project region

A.71
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There are a limited number of breeding populations of Mediterranean gull on the east
coast of the UK with the majority on the Norfolk coast and a few further north on the
Northumbrian coast (Balmer et al., 2013). There are five UK SPAs for which
Mediterranean gull is designated as either a qualifying feature or as part of a larger
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seabird assemblage with the North Norfolk Coast SPA (2 pairs) closest to the Project
site (Stroud et al., 2001).

Connectivity in non-breeding season
A.76

Common gull were recorded in twelve of the fourteen Project-specific surveys
conducted during the non-breeding season relevant to this species (Sept – Mar).
Although relatively high densities (> 1 bird/km 2) of common gull have been recorded
in the North Sea on the east coast of Britain by Stone et al. (1995), the species
distribution during the non-breeding season is seemingly centred on North Sea
Belgian, Dutch, German and Danish coasts. The inland relative abundance of
common gull in the UK during the non-breeding season is highest on the east coast
reflecting the influx of continental birds at this time (Balmer et al., 2013). Ringing
recoveries presented in Wernham et al. (2002) show connectivity between the east
coast of the UK and countries bordering the North Sea and Baltic Sea. However, the
majority of these recoveries come from Denmark and Norway. Population estimates
of common gull at the Project site do not exceed 60 birds in the non-breeding season
with the highest population estimate of 96 birds calculated for April 2011. Although
migratory movements can be difficult to quantify using boat-based survey methods
the abundance of common gull recorded throughout the non-breeding season shows
a decrease in mid-winter (December – January) increasing to coincide with the
migratory movements of the species.

A.77

The migratory front of common gull into Britain covers a large area although it is
thought that the majority of birds use two migratory routes. The first of these routes
occurs between Norway and the north-eastern coast of the UK with the second
across the English Channel from the continent into south-east England (Wernham et
al., 2002). As such, these suggest minimal connectivity with the Project site.

A.78

During the non-breeding season common gull populations on the continent exhibit
westerly migratory movements although birds from different countries overwinter in
different areas. The overall trend seems to suggest that birds from further west in
Europe do not show as high a degree of connectivity with the UK as those birds from
countries bordering the North Sea. The main wintering area for birds from eastern
Europe appears to be Denmark and the Waddenzee region with only a small
proportion found in Britain and France (BWPi, 2009, Kipli and Saurola, 1985). Birds
from Finnish breeding colonies migrate westwards into Denmark, the Netherlands
and Belgium, reaching Britain in December with movements into Britain thought to
occur across the English Channel and southern North Sea, with Project specificsurveys showing no evidence for this movement at the Project site.

Connectivity in non-breeding season
A.72

Mediterranean gull are predominantly a migratory species although small numbers do
overwinter on the southern English coast. Mediterranean gull were not recorded in
Project-specific surveys. There is limited connectivity between Mediterranean gull and
the east coast of the UK during the non-breeding season with the most important
areas for this species on the south and south-east coast of Britain. Stone et al. (1995)
did not record Mediterranean gull throughout the Irish Sea, with observations
restricted to the English Channel.
BDMPS

A.73

Due to the lack of connectivity between those SPAs designated for Mediterranean
gull and the Project site during the non-breeding season, as suggested by Projectspecific surveys and evidence from literary sources, there is predicted to be no
potential for an LSE for this species and therefore this species is screened out of this
assessment.
Common gull
Status overview

A.74

The UK breeding population of common gull is estimated at 49,000 pairs with the UK
wintering population estimated at 710,000 individuals (Burton et al., 2012; Musgrove
et al., 2013). Breeding populations of the species are of a similar magnitude in other
countries bordering the North Sea with relatively large populations (>100,000 pairs)
occurring in Norway and Sweden (Birdlife International, 2004). Common gull are
predominantly an overwintering species in the UK with large breeding colonies only
occurring in Scotland. Migration of birds into Britain from Scandinavia begins in
August and September and continues into mid-winter with return movements to
breeding colonies occurring during March and April (Wernham et al., 2002).
Breeding status in Project region

A.75

There are a limited number of breeding populations of common gull outside of
Scotland, with the closest to the Project site on the North Norfolk coast and inland in
Yorkshire (Balmer et al., 2013). There are three UK SPAs for which common gull is
designated as either a qualifying feature or as part of a larger seabird assemblage
with the nearest of these to the Project site, Tips of Corsemaul and Tom Mor SPA,
located in inland Aberdeenshire (Stroud et al., 2001). This site is approximately 500
km from the Project site and compares with a species specific mean-max foraging
range of 50 km (Thaxter et al., 2012).

BDMPS
A.79

74

Based on evidence from literary sources and Project-specific surveys common gull is
screened in to this assessment. The breeding range of the BDMPS for common gull
is defined as the east coast of the UK and the north coast of Scotland from Cape
Wrath to Dungeness. Colonies found in inland Scotland are also included and shown
in Figure A6. Also included are populations from countries that border the North Sea
incorporating those populations that show the strongest degree of connectivity with
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the UK. Therefore the assessment for common gull includes one UK SPA and 21
Natura 2000 sites located in Germany (Table A5).

these southwards movements with birds concentrated in the Midlands and in Norfolk
(Balmer et al., 2013).

Lesser black-backed gull

BDMPS

Status overview
A.80

The UK breeding population of lesser black-backed gull is estimated at 110,000 pairs
with this the largest breeding population in Europe (Musgrove et al., 2013; Birdlife
International, 2004). The wintering population in the UK is estimated at 130,000 birds
(Burton et al., 2012; Musgrove et al., 2013). Large populations (> 20,000 pairs) also
occur in the Netherlands, Norway and Germany (Birdlife International, 2004).
Previously considered exclusively a summer visitor, the number of lesser blackbacked gulls overwintering in the UK since the 1980s has rapidly increased. The UK
wintering population of lesser black-backed gull is now estimated at 130,000
individuals (Musgrove et al., 2013) with the overwintering population increased by
immigration of birds from Iceland, the Faroe Islands and the continent into the UK
(Wernham et al., 2002).

A.81

The autumn dispersal and migration of lesser black-backed gulls, away from breeding
areas, has begun by late July, and may extend through until October. The wintering
range of those UK breeding birds that have emigrated includes the Atlantic coasts of
southern Europe and north-west Africa (Wernham et al., 2002). Return migration to
breeding areas occurs between mid-February and late May (BWPi, 2009).

A.84

Herring gull
Status overview
A.85

There are numerous breeding populations of lesser black-backed gull on the eastern
coast of the UK (Balmer et al., 2013). There are ten UK SPAs for which lesser blackbacked gull is designated as either a qualifying feature or as part of a larger seabird
assemblage with two of these, Alde-Ore Estuary SPA (21,700 pairs) and Firth of
Forth Islands SPA (2,920 pairs) located on the east coast of the UK (Stroud et al.,
2001).

The UK breeding population of herring gull is estimated at 140,000 pairs with the UK
wintering population estimated at 740,000 individuals (Burton et al., 2012; Musgrove
et al., 2013). This increase in the population during winter is due, in part, to the
immigration of birds from Scandinavia into the UK (Wernham et al., 2002). Herring
gull is a resident species in the UK which undergoes dispersive movements from
breeding colonies. These movements occur in all directions although there is a
tendency for southward autumnal movements (Wernham et al., 2002). Post-breeding
movements of herring gulls occur from August onwards with return movements
beginning in late February and continuing into early May (BWPi, 2009).

Connectivity in non-breeding season

Breeding status in Project region

Breeding status in Project region
A.82

A.83

Based on evidence from literary sources and Project-specific surveys lesser blackbacked gull is screened in to this assessment. The breeding range of the BDMPS for
lesser black-backed gull extends along the east coast of Britain from Shetland to
Dungeness (Figure A7). There are few inland colonies on the east coast of mainland
Britain, although these are included in the BDMPS. Similarly inland colonies on
Shetland and Orkney are also included. Also included are Natura 2000 sites in
Belgium, the Netherlands, Germany and Denmark. Although the distribution of lesser
black-backed gull is biased towards the south of the UK with many birds moving to
areas in south-western Europe, the presence of birds at the Project site during the
non-breeding season and the potential movement of birds through the Project site
merits inclusion in this assessment. As such the assessment includes two UK SPAs
and ten Natura 2000 sites, four from Germany and six from the Netherlands (Table
A5).

A.86

Breeding lesser black-backed gull in the UK exhibit both dispersal and migratory
movements after the breeding season with many birds overwintering in the UK.
Lesser black-backed gull were recorded in eleven of the sixteen Project-specific
surveys conducted during the non-breeding season relevant to this species (Sept –
Apr). Relatively low densities (0.01-0.09 birds/km2) of lesser black-backed gull have
been recorded on the east coast and the majority of the North Sea throughout the
year with only a sporadic distribution in the North Sea between November and March
(Stone et al. 1995). Although many remain in the UK throughout the non-breeding
season some still migrate south to areas in the Bay of Biscay and Spain (Wernham et
al., 2002). The relative abundance of the species in the non-breeding season reflects
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Herring gull is a common breeder on the east coast of the UK, although areas with no
breeding colonies, including parts of Lincolnshire and south Yorkshire, do exist
(Balmer et al., 2013; Mitchell et al., 2004). There are twelve UK SPAs for which
herring gull is designated as either a qualifying feature or as part of a larger seabird
assemblage with the majority of these located on the east coast of the UK. The
closest to the Project site is Flamborough Head and Filey Coast pSPA. This site is
less than 100 km from the Project site although it is still outside of the mean-max
foraging range of herring gull (61 km) (Thaxter et al., 2012).
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Connectivity in non-breeding season
A.87

A.88

backed gull numbers in the UK remain high throughout the non-breeding period until
February when continental migrants begin departing the UK.

Herring gull is a resident species in the UK with birds exhibiting dispersal movements
after the breeding season. Herring gull were recorded in all but one of the fourteen
Project-specific surveys conducted during the non-breeding season relevant to this
species (Sept – Mar). High densities (> 5 birds/km2) of herring gull have been
recorded in the North Sea, including the area in which the Project site is located,
between November and February by Stone et al. (1995). During the pre-breeding
season comparatively low densities (0.01-0.99 birds/km2) were recorded on the east
coast of Britain. The relative abundance of herring gull in the UK during the nonbreeding season is concentrated around the coasts (Balmer et al., 2013).

Breeding status in Project region
A.91

Ringing recoveries of herring gulls in the on the east coast of the UK suggest
connectivity with the north-east coast of the UK (north coast of Scotland to
Bridlington) (Wernham et al., 2002; Robinson and Clark, 2012). The number of
herring gull on the east coast of Britain in the non-breeding season is increased by
the movements of birds from Norway (Coulson et al., 1984a) with evidence also
suggesting interchange of birds from other nearby continental coasts (Wernham et
al., 2002; Robinson and Clark, 2012).

Connectivity in non-breeding season
A.92

UK breeding great black-backed gulls are considered to be scarcely found far from
breeding locations and disperse on average to less than 100 km (Harris, 1962). Great
black-backed gull were recorded in all of the fourteen Project-specific surveys
conducted during the non-breeding season relevant to this species (Sept – Mar). High
densities (> 5 birds/km2) of great black-backed gull have been recorded in the
western North Sea, including the area in which the Project site is located, between
November and February (Stone et al. 1995). However, during the pre-breeding
season comparatively low densities (0.01-0.99 birds/km2) of the species have been
recorded in the same area. The relative abundance of the species during the nonbreeding season extends all the way along the east coast of the UK (Balmer et al.,
2013).

A.93

Great black-backed gull

Ringing recoveries of the species on the east coast of the UK suggests that birds are
largely sedentary although there is evidence of birds moving south along the east
coast from colonies located between Cape Wrath and Newcastle-upon-Tyne
(Wernham et al., 2002). There appears to be limited connectivity with those birds
ringed on the west coast of the UK (Cape Wrath to the west coast of the Isle of Wight)
(Wernham et al., 2002). Ringing recoveries have also shown that many of the birds
wintering on the east coast of the UK are from Norway (Coulson et al., 1984b).

Status overview

BDMPS

BDMPS
A.89

A.90

There are a limited number of breeding colonies of great black-backed gull on the
east coast of England, although the species is widespread on the east coast of
Scotland (Balmer et al., 2013; Mitchell et al., 2013). There are six UK SPAs for which
great black-backed gull is designated as either a breeding qualifying feature or as part
of a larger breeding seabird assemblage, with all but one located in northern
Scotland. The closest to the Project site is East Caithness Cliffs SPA (850 pairs)
which is approximately 570 km from the Project site (Stroud et al., 2001).

Based on evidence from literary sources and Project-specific surveys herring gull is
screened in to this assessment. The breeding range of the BDMPS for herring gull is
defined as the east coast of the UK and the north coast of Scotland incorporating an
area from Cape Wrath to Dungeness (Figure A8). There are few inland colonies on
the east coast of mainland Britain, although these are included in the BDMPS.
Similarly inland colonies on Shetland and Orkney are also included. Also included are
the Natura 2000 sites in Belgium, the Netherlands, Denmark and Germany. As such,
the assessment includes eight UK SPAs and a further five Natura 2000 sites, all
located in Germany (Table A5). This geographical extent is used due to the
dispersive movements of herring gull after the breeding season.

The UK breeding population of great black-backed gull is estimated at 17,000 pairs
with the UK wintering population estimated at 77,000 individuals (Burton et al., 2012;
Musgrove et al., 2013). The increase in winter is due, in part, to the immigration of
Norwegian breeding birds into the UK (Wernham et al., 2013). UK breeding great
black-backed gulls are considered to be resident and largely sedentary. Adult birds
are however known to undertake short distance dispersive movements post-breeding,
generally in an easterly direction (Wernham et al., 2002). Large numbers of wintering
great black-backed gulls occur along the North Sea coast, a large proportion of which
originate from Norwegian breeding colonies (Wernham et al., 2002). Great black-

A.94

76

There is thought to be limited connectivity between those UK SPAs designated for
great black-backed gull and the Project site during the non-breeding season. This is
due to the sedentary nature of breeding great black-backed gulls during the nonbreeding season with birds remaining largely within 100 km of breeding colonies. The
closest UK SPA to the Project site is East Caithness Cliffs which is located a large
distance from the Project site. Although great black-backed gulls were recorded in all
Project-specific surveys undertaken in the non-breeding season it is likely that the
majority of these birds are from Norwegian breeding colonies with large numbers
migrating across the North Sea to over-winter on the east coast of the UK. As such
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there is predicted to be no potential for an LSE on this species and therefore this
species is screened out of this assessment.

on the French and Belgian coasts indicating that these birds rarely enter the English
Channel on their southward migration (Wernham et al., 2002). The presence of birds
ringed on the continent on the east coast of Britain suggests connectivity between the
east coast of Britain and the continent with post-breeding dispersal known to occur
between the UK and the Netherlands (Wernham et al., 2002).

Sandwich tern
Status overview
A.95

BDMPS

The UK breeding population of Sandwich tern is estimated at 12,000 pairs (Musgrove
et al., 2013). Sandwich tern is a migrant breeder and passage visitor to the UK that
winters off the western and southern African coast. Post-breeding dispersal and
migration in UK waters occurs from late June into September. Spring migration is
evident in UK waters from March with breeding birds having returned to their breeding
colonies by May (Wernham et al., 2002).

A.99

Due to the lack of connectivity between those SPAs designated for Sandwich tern
and the Project site during the non-breeding season, as suggested by Project-specific
surveys and evidence from literary sources, there is predicted to be no potential for
an LSE for this species and therefore this species is screened out of this assessment.
Common tern

Breeding status in Project region
Status overview
A.96

Sandwich tern breeding colonies are scattered along the eastern coast of the UK,
with the largest occurring on the Norfolk and Northumbrian coasts (Balmer et al.,
2013; Mitchell et al., 2004). There are sixteen UK SPAs for which Sandwich tern is
designated as either a qualifying feature or as part of a larger seabird assemblage
with eight of these located on the eastern coast of the UK. The closest of these to the
Project site are the North Norfolk Coast SPA (3,457 pairs), Coquet Island SPA (1,590
pairs) and the Farne Islands SPA (2,070 pairs) which are between 100-260 km from
the Project site, well outside of the 49 km mean-max foraging range of the species
(Stroud et al., 2001; Thaxter et al., 2012).

A.100

The UK breeding population of common tern is estimated at 12,000 pairs (Musgrove
et al., 2013). Common tern is a migrant breeder and passage visitor to the UK that
winters on the western and southern African coast. In UK waters, post-breeding
dispersal occurs from July with a strong southward movement occurring during
August and early September. Spring migration occurs from February onwards with
many birds back at British breeding colonies by April (Wernham et al., 2002).
Migratory movements to Scottish colonies appear to be more common over land with
few records of the species from coastal observatories on the east coast of the UK
(Wernham et al., 2002).

Connectivity in non-breeding season
Breeding status in Project region
A.97

A.98

Sandwich tern are a migratory species exhibiting movements between breeding
colonies and wintering areas off the western and southern coast of Africa. As such,
only the pre-breeding and post-breeding seasons are of importance in this
assessment. Sandwich tern were recorded in only one of the sixteen Project-specific
surveys conducted during the non-breeding season relevant to this species (Sept –
Apr). Sandwich tern was almost unrecorded in the North Sea by Stone et al. (1995)
between September and April with the only birds recorded in this region on the
Belgian, Dutch, German and Danish coasts between March and April. There are also
few records of the species on the east coast of the UK during the non-breeding
season (Balmer et al., 2013). Although large movements of Sandwich tern are
observed from the Norfolk coast (Brown and Grice, 2005), a proportion of birds from
breeding colonies on the north-eastern English coast are known to use a TransPennine migration route to Liverpool Bay during post-breeding migration. This
migration route is believed to be unidirectional with only small numbers observed
arriving from a south-westerly direction at Teesmouth during the spring (Ward, 2000).

A.101

There are breeding colonies of common tern scattered along the east coast of the UK
with breeding records absent from coastal areas of Yorkshire (Balmer et al., 2013;
Mitchell et al., 2004). There are 23 UK SPAs for which common tern is designated as
either a qualifying feature or as part of a larger seabird assemblage with ten of these
located on the eastern coast of the UK. The closest SPAs to the Project site are the
North Norfolk Coast SPA (460 pairs), the Wash SPA (152 pairs), Coquet Island SPA
(740 pairs) and the Farne Islands SPA (230 pairs) which are approximately 100-260
km from the Project site, well outside of the mean-max foraging range of the species
(15 km) (Stroud et al., 2001; Thaxter et al., 2012).
Connectivity in non-breeding season

A.102

There is limited connectivity between birds from breeding colonies on the northwest
and southwest of Britain and the Project site with a lack of recoveries of these birds
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Common tern are a migratory species exhibiting movements between breeding
colonies and wintering areas off the western and southern coast of Africa. As such,
only the pre-breeding and post-breeding seasons are of importance in this
assessment. Common tern were recorded in only one of the fourteen Project-specific
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surveys conducted during the non-breeding season relevant to this species (Oct –
Apr).
A.103

A.104

Connectivity in non-breeding season
A.107

Migratory movements of common tern do occur overland with strong evidence to
suggest post-breeding movements of common tern occur from Teesmouth to
Liverpool Bay (Ward, 2000), with similar movements between the Firth of Forth and
Firth of Clyde (Forrester et al., 2007). Between September and October a strong
southward movement occurs along the coast of southwest Europe with birds reaching
wintering grounds by November. In the spring, the frequency of inland observations
suggests spring passage to Scottish colonies occurs mainly overland, however large
counts of the species do still occur at Dungeness (Wernham et al., 2002). Ring
recoveries show that common tern from breeding colonies in Norway, Sweden and
Finland occur on passage through the UK. Many of these records come from western
Britain, suggesting passage occurs directly across the country (Wernham et al.,
2002). There is also evidence to suggest connectivity between birds from Belgium,
the Netherlands and Germany (Wernham et al., 2002).

BDMPS
A.108

Arctic tern

Due to the lack of connectivity between those SPAs designated for common tern and
the Project site during the non-breeding season, as suggested by Project-specific
surveys and evidence from literary sources, there is predicted to be no potential for
an LSE for this species and therefore this species is screened out of this assessment.

Status overview
A.109

Status overview
The UK breeding population of roseate tern is estimated at 89 pairs (Musgrove et al.,
2013). Roseate tern is a rare migrant breeder and passage visitor to the UK. Postbreeding dispersal and migration occurs in UK waters during August (BWPi, 2009).
From November to May, the species is largely unrecorded in UK waters with birds
having migrated to wintering locations off the coast of western Africa. Birds return to
UK breeding colonies in May (BWPi, 2009), and virtually all to Coquet Island,
Northumberland.

The UK breeding population of Arctic tern is estimated at 53,000 pairs (Musgrove et
al., 2013) with smaller populations (<10,000 pairs) in other countries bordering the
North Sea (Birdlife International, 2004). Arctic tern is a migrant breeder and passage
visitor to the UK which undertakes extensive migratory movements to waters off the
west and south African coast, continuing on as far south as Australia. At the end of
the breeding season, late July in the south of the breeding range, the main postbreeding movements, which are thought to occur mainly offshore, occur in a southerly
direction with return passage movements beginning in March (BWPi, 2009; Wernham
et al., 2002).
Breeding status in Project region

A.110

Breeding status in Project region
A.106

Due to the lack of connectivity between those SPAs designated for roseate tern and
the Project site during the non-breeding season, as suggested by Project-specific
surveys, there is predicted to be no potential for an LSE for this species and therefore
this species is screened out of this assessment.

BDMPS

Roseate tern

A.105

Roseate tern are a migratory species exhibiting movements between breeding
colonies and wintering areas off the western coast of Africa. As such, only the prebreeding and post-breeding seasons are of importance in this assessment. Roseate
tern were not recorded in Project-specific surveys reflecting the low numbers of birds
found on the east coast of the UK. Post-breeding dispersal of roseate tern from
breeding colonies begins in August however, this is brief with a rapid movement of
birds to wintering areas occurring during September (BWPi, 2009).

Breeding colonies of roseate tern on the eastern coast of the UK have a limited
distribution restricted to the North Norfolk Coast, the Farne Islands, Coquet Island
and the Firth of Forth (Balmer et al., 2013; Mitchell et al., 2004). There are seven UK
SPAs for which roseate tern is designated as either a qualifying feature or as part of a
larger seabird assemblage all four of the breeding colonies on the east coast
designated as SPAs. The largest of these is Coquet Island SPA where up to 90 pairs
have been known to breed (JNCC, 2012).

Breeding colonies of Arctic tern are scattered along the east coast of Scotland with a
more limited distribution restricted to the Northumbrian and Norfolk coasts, on the
east coast of England (Balmer et al., 2013; Mitchell et al., 2004). There are seventeen
UK SPAs for which Arctic tern is designated as either a qualifying feature or as part of
a larger seabird assemblage with three of these located on the east coast of the
mainland UK. These are Coquet Island SPA (700 pairs), the Farne Islands SPA
(2,840 pairs) and the Firth of Forth Islands SPA (540 pairs) (Stroud et al., 2001).
Connectivity in non-breeding season

A.111
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Arctic tern are a migratory species exhibiting movements between breeding colonies
and wintering areas off and western and southern coast of Africa and further south to
Australia. As such, only the pre-breeding and post-breeding seasons are of
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importance in this assessment. Arctic tern were recorded in in only two of the sixteen
Project-specific surveys conducted during the non-breeding season relevant to this
species (Sept – Apr). Flocks of several hundred Arctic tern are regular on passage
along the east coast during late summer with smaller numbers on the west coast
although the majority of movements are thought to be of smaller groups at high
altitudes (Forrester et al., 2007; Wernham et al., 2002). Post-breeding movements of
Arctic tern are thought to occur offshore although there is evidence for overland
spring passage movements across central England and through the Solway Firth to
the North Sea when weather conditions are favourable (Kramer, 1995).

were not recorded in Project-specific surveys. No little tern were recorded between
November and March by Stone et al. (1995). After the breeding season large
numbers of birds may gather in favoured feeding areas with birds from breeding
colonies on the English east coast migrating to wintering areas through the English
Channel (Brown and Grice, 2005).
BDMPS
A.116

BDMPS
A.112

Due to the lack of connectivity between those SPAs designated for Arctic tern and the
Project site during the non-breeding season, as suggested by Project-specific surveys
and evidence from literary sources, there is predicted to be no potential for an LSE for
this species and therefore this species is screened out of this assessment.

Guillemot
Status overview
A.117

Little tern
Status overview
A.113

The UK breeding population of little tern is estimated at 1,900 pairs (Musgrove et al.,
2013). Little tern is a migrant breeder and passage visitor to UK waters which
undertakes migratory movements between the UK and western Africa. The majority of
birds breed along the south and east coast of the UK between Hampshire and Norfolk
(Brown and Grice, 2005). Post-breeding movements begin in early July continuing
into early October with return movements between April and May (BWPi, 2009).

A.118

The majority of UK breeding colonies of little tern are found on the East Anglian coast
with further scattered records present on the eastern coast of the UK, with larger
colonies at Spurn Head, Yorkshire and Lindisfarne, Northumberland (Balmer et al.,
2013; Mitchell et al., 2004). There are 27 UK SPAs for which little tern is designated
as either a qualifying feature or as part of a larger seabird assemblage with the
majority of these found on the east coast of England. The closest SPA to the Project
site is the Humber Flats, Marshes and Coasts SPA (63 pairs) with the largest in terms
of qualifying population (North Norfolk Coast SPA) also on the east coast of the UK
(Stroud et al., 2001), both approximately 100 km from the Project site and well
outside of the mean-max foraging range of the species (6 km) (Thaxter et al., 2012).

Breeding populations of guillemot on the east coast of the UK are distributed from
Flamborough Head northwards to the north coast of Scotland with no breeding
records south of Flamborough Head (Balmer et al., 2013; Mitchell et al., 2004). There
are 34 UK SPAs for which guillemot is designated as either a qualifying feature or as
part of a larger seabird assemblage with eight of these located on the east coast of
the UK. The closest of these to the Project site is Flamborough Head and Filey Coast
pSPA which is less than 100km from the Project site although outside of the meanmax foraging range of the species (84 km) (Thaxter et al., 2012).
Connectivity in non-breeding season

A.119

Guillemot are a resident species in UK waters with birds found in offshore areas
during the non-breeding season. Guillemot were recorded in all of the eighteen
Project-specific surveys conducted during the non-breeding season relevant to this
species (Aug – Apr).High densities (> 5 birds/km2) of guillemot have been recorded in
the North Sea, including the Project site, throughout the year by Stone et al. (1995).
On the east coast of the UK the relative abundance of the species during the nonbreeding season is concentrated around Flamborough Head, the Northumberland
coast, Aberdeen and around Orkney and Shetland (Balmer et al., 2013).

A.120

Ringing recoveries of guillemot presented in Wernham et al. (2002) show connectivity
between birds from breeding colonies on the north (Cape Wrath to Aberdeen), north-

Connectivity in non-breeding season
A.115

The UK breeding population of guillemot is estimated at 950,000 pairs (Musgrove et
al., 2013) with no other populations of this magnitude within the North Sea (Birdlife
International, 2004). Guillemots overwinter in offshore areas around the UK coastline
exhibiting post-breeding dispersal movements frm breeding colonies in late autumn
which continue into the winter (BWPi, 2009).
Breeding status in Project region

Breeding status in Project region
A.114

Due to the lack of connectivity between those SPAs designated for little tern and the
Project site during the non-breeding season, as suggested by Project-specific
surveys, there is predicted to be no potential for an LSE for this species and therefore
this species is screened out of this assessment.

Little tern is a migratory species with birds exhibiting movements between breeding
colonies and wintering areas off the western coast of Africa. As such, only the prebreeding and post-breeding seasons are of importance in this assessment. Little tern
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east (Aberdeen to Newcastle-upon-Tyne) and north-west (Cape Wrath to Anglesey)
of the UK and the east coast of the UK (Wernham et al., 2002). This is supported by
ringing recoveries of birds from the Isle of May which exhibit southward dispersal
movements during the non-breeding season into areas within the North Sea (Harris et
al., 1997). A more detailed study on recoveries of guillemot ringed at Scottish
colonies is presented in Baillie et al. (1994). The majority of birds ringed at colonies
on the north and eastern coasts of Scotland were recovered on the eastern coast of
the UK. The majority of birds ringed on the west coast of Scotland (Sanda and Clyde
and Canna) were recovered on the western coast of the UK or south of this in the
English Channel or the Bay of Biscay. Mead (1974) also shows limited connectivity
between birds from Irish Sea colonies and the east coast of the UK. There is limited
connectivity between guillemots breeding at Scandinavian and Faroese colonies and
the North Sea with only small numbers reaching northern Britain. Birds from Germany
show connectivity with the North Sea remaining in this area during the non-breeding
season (Wernham et al., 2002).

part of a larger seabird assemblage with six of these located on the east coast of the
UK. The closest of these to the Project site is Flamborough Head and Filey Coast
pSPA which is less than 100 km from the Project site although outside of the meanmax foraging range of the species (49 km) (Thaxter et al., 2012).
Connectivity in non-breeding season
A.124

Razorbill are a resident species in UK waters with birds found in offshore areas during
the non-breeding season. Razorbill were recorded in all but one of the eighteen
Project-specific surveys conducted during the non-breeding season relevant to this
species (Aug – Apr). Razorbill have been recorded in the North Sea throughout the
non-breeding season by Stone et al. (1995) although mainly in low densities (0.010.99 birds/km2).

A.125

Based on evidence from literary sources and Project-specific surveys guillemot is
screened in to this assessment. The breeding range of the BDMPS for guillemot is
defined as the north and east coast of the UK from Cape Wrath to Flamborough
Head, incorporating all breeding colonies within this region. Also included are the
coasts of Belgium, the Netherlands, Germany and Denmark (Figure A9). As such the
assessment includes 23 UK SPAs and one other Natura 2000 site designated for this
species in Germany (Table A5). This geographical extent is used due to the dispersal
movements of guillemot into the North Sea after the breeding season.

On the east coast of the UK the relative abundance of the species during the nonbreeding season is concentrated around Flamborough Head, Aberdeen and around
Orkney and Shetland (Balmer et al., 2013). During the post-breeding season when
adult birds are undergoing a post-breeding moult birds are generally restricted to
areas around breeding colonies. After this moult period there is a gradual movement
of razorbill southwards. Ringing recoveries of birds from colonies in the south-west of
the UK show limited connectivity with the east coast of the UK with the majority of
these birds wintering in western France, Iberia and the Mediterranean. Those from
east coast breeding colonies tend to remain in the North Sea dispersing throughout
the this area (Wernham et al., 2002). Mead (1974) shows similar dispersal
movements of razorbill with birds from the Irish Sea dispersing south into the Bay of
Biscay and the Mediterranean and birds from the east coast of the UK and the northwest coast of Scotland dispersing into the North Sea.

Razorbill

BDMPS

BDMPS
A.121

Status overview
A.122

A.126

The UK breeding population of razorbill is estimated at 130,000 pairs (Musgrove et
al., 2013) with no other populations of this magnitude within countries bordering the
North Sea (Birdlife International, 2004). Razorbills overwinter in offshore areas
around the UK coastline with birds exhibiting post-breeding dispersal from breeding
colonies. Dispersal from colonies begins in July when juveniles fledge, with birds
recorded along western Atlantic coasts by October (Wernham et al., 2002). Adults reoccupy colonies from February to May depending on the latitude of the colony (BWPi,
2009).

Puffin

Breeding status in Project region
A.123

Based on evidence from literary sources and Project-specific surveys razorbill is
screened in to this assessment. The breeding range of the BDMPS for razorbill is
defined as the north and east coast of the UK from Cape Wrath to Flamborough
Head, incorporating all breeding colonies in this region. Also included are the coasts
of Belgium, the Netherlands, Germany and Denmark (Figure A10). As such the
assessment includes 12 UK SPAs and one other Natura 2000 site designated for this
species in Germany (Table A5). This geographical extent is used due to the dispersal
movements of razorbill into the North Sea after the breeding season.

Status overview

Breeding populations of razorbill on the east coast of the UK extend north from
Flamborough Head to the northern coast of Scotland. There are no breeding records
south of Flamborough Head (Balmer et al., 2013; Mitchell et al., 2004). There are
nineteen UK SPAs for which razorbill is designated as either a qualifying feature or as

A.127
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The UK breeding population of puffin is estimated at 580,000 pairs (Musgrove et al.,
2013) with no other populations within countries bordering the North Sea (Birdlife
International, 2004). Puffins overwinter in offshore areas around the UK coastline and
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are highly dispersive. Post-breeding dispersal may occur quickly with many birds
leaving colonies by the end of August. Little is known about the non-breeding
distribution of puffins although the non-breeding range of the species is likely to cover
an area stretching from the Barents Sea to the Azores (Wernham et al., 2002). A
recent study of birds at the Isle of May (Harris et al., 2009) has shown movements of
birds from this colony into the North Sea and into areas off north-west Scotland
between August and December. Tracking of 18 puffin from Skomer Island has shown
migratory movements extend north to Iceland and Greenland and south into the
Mediterranean (Guilford et al., 2011). Puffins begin returning to colonies in late
February with many not be seen until April (Wernham et al., 2002).

understood but it seems likely that these birds do not show connectivity with the North
Sea (Harris and Wanless, 2011).
BDMPS
A.131

Breeding status in Project region
A.128

Breeding populations of puffin on the east coast of the UK extend north from
Flamborough Head to the north coast of Scotland with no breeding records on the
east coast south of Flamborough Head (Balmer et al., 2013; Mitchell et al., 2004).
There are 21 UK SPAs for which puffin is designated as either a qualifying feature or
as part of a larger seabird assemblage with five of these located on the east coast of
the UK. The closest to the Project site is Flamborough Head and Filey Coast pSPA
which is less than 100 km from the Project site and within the mean-max foraging
range of the species (105 km).

Species carried forward to Stage 1c of the assessment
A.132

Connectivity in non-breeding season
A.129

A.130

Based on evidence from literary sources and Project-specific surveys puffin is
screened in to this assessment. The breeding range of the BDMPS for puffin is
defined as the north and east coast of the UK from Cape Wrath to Flamborough
Head, incorporating all breeding colonies in this region.(Figure A11). As such the
assessment includes 13 UK SPAs (Table A5). There are no other SPAs which show
connectivity with the Project site. This geographical extent is used due to the
dispersal movements of puffin into the North Sea from east coast UK breeding
colonies after the breeding season.

Puffin are a resident species in UK waters with birds found in offshore areas during
the non-breeding season. Puffin were recorded in all but one of the sixteen Projectspecific surveys conducted during the non-breeding season relevant to this species
(Aug – Mar). Low densities (0.01-0.99 birds/km2) of puffin have been recorded in the
North Sea throughout the non-breeding season with areas of higher density (> 5
birds/km2) present off the English east coast between February and March (Stone et
al., 1995). Guilford et al. (2011) presents tracking data of eighteen puffins tagged on
Skomer Island. The locations of these puffins outside of the breeding season reveals
no connectivity between this colony and the North Sea. Harris et al. (2009) presents a
similar study of 50 puffins from the breeding colony on the Isle of May. Birds from this
colony show much stronger connectivity with the North Sea although many birds
exhibit northward dispersal movements to areas outside of the North Sea.

In total 11 species (listed in Table A2) are considered for Stage 1c of the assessment
based on the evidence of connectivity with the Project site outlined above. Table A2
details those SPAs included for each species screened into this assessment based
on the information provided in this Section. Manx shearwater, European storm petrel,
Leach’s storm petrel, cormorant, shag, black-headed gull, Mediterranean gull, great
black-backed gull, Sandwich tern, common tern, roseate tern, Arctic tern and little tern
have been screened out at this stage due to a considered lack of connectivity with the
Project site. This is based on either observations from boat-based and aerial surveys
at the Project site and/or an absence of evidence from literary sources.
Stage 1c: Estimation of the population within the BDMPS for each qualifying
feature

Distribution maps showing ringing recoveries of puffin presented in Wernham et al.
(2002) show a similar pattern with birds from the north (Cape Wrath to Aberdeen) and
north-east (Aberdeen to Newcastle-upon-Tyne) exhibiting the strongest connectivity
with the Project site. In the non-breeding season there are recoveries of Norwegian
birds in the North Sea however, it appears more likely that the majority of birds
disperse to the Barents Sea where densities during the non-breeding season are high
(Anker-Nilssen and Aarvak, 2009). The wintering areas of Icelandic puffins are poorly
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A.133

The total BDMPS for each species taken forward for assessment and the populations
cited for SPAs within each BDMPS are shown in Table A2. These estimates are
calculated using two sources. For the UK component of the BDMPS, population
estimates from the most recent seabird census, Seabird 2000, presented in Mitchell
et al. (2004) are used. For those species with a defined European component as part
of the BDMPS only populations from Natura 2000 sites are included in the BDMPS
population estimate. It is assumed that the majority of a species population in
European countries will be included within Natura 2000 site designations, however it
is difficult to accurately quantify the populations of some species in European
countries. As such, this assessment is precautionary with the potential for LSE
focussed on Natura 2000 sites. The exclusion of population data from other nonNatura 2000 colonies does not reduce the potential for LSE.

A.134

Population estimates within the BDMPS for guillemot and razorbill, taken from
Mitchell et al. (2004), are corrected for the presence of non-breeding and prebreeding individuals as counts from Mitchell et al. (2004) are presented as the
number of individuals. All population estimates used were derived from the latest
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national seabird census of the UK, Seabird 2000 or relevant Natura 2000 datasheets3
(Mitchell et al., 2004).

Stage 2a. Outline of the Project-specific population estimates used for
assessment
A.135

Table A2

The BDMPS population estimate and the associated total SPA population
for each qualifying feature with predicted connectivity with the Project
site. Those species shown in italics include population estimates from
sources other than Mitchell et al. (2004) and Natura 2000 datasheets.

Qualifying feature

Proportion
of
BDMPS popn size Total
SPA
BDMPS represented
(Seabird
2000) population
within
by total SPA pop.
(individuals)
BDMPS (individuals)
(%)

Fulmar

656,134

295,486

45.03

Gannet

158,266

154,650

97.72

Arctic skua

3,822

1,192

31.19

Great skua

18,120

12,364

68.23

Kittiwake

668,306

456,310

68.28

Common gull

114,908

66,750

58.09

The mean-peak population estimates for each qualifying feature recorded during
Project-specific surveys at the Project site, undertaken in the non-breeding season
identified in Table A1, are shown in Table A3. These population sizes represent all
birds recorded in the Project-specific surveys and are not corrected for non-breeding
and pre-breeding individuals. This represents a precautionary approach as, if no
potential LSE is predicted using uncorrected populations there will be no potential
LSE for populations corrected for the presence of non-breeding and pre-breeding
birds. Data used to calculate mean-peak population sizes were taken from RPS
(2013) and include unidentified birds (e.g. auk sp. and gull sp.). The methodology
used to calculate mean-peak population estimates is consistent with that used by
RPS (2013).

Table A3

Population estimates of qualifying features recorded at the Project site
during Project-specific surveys not corrected for non-breeding and prebreeding individuals

Species

Mean-peak population estimates (no. of birds)

Fulmar

438

Gannet

816

Lesser black-backed
124,778
gull

121,784

97.60

Herring gull

171,998

104,834

60.95

Arctic skua

5

Guillemot

1,410,826

1,186,700

84.11

Great skua

4

Razorbill

130,372

84,402

64.74

Kittiwake

3,672

Puffin4

660,208

529,556

80.21

Common gull

32

Lesser black-backed gull

78

Herring gull

49

Guillemot

11,832

Razorbill

5,263

Puffin

4,442

3

Links to relevant Natura 2000 datasheets can be found at http://eunis.eea.europa.eu/

4

Population estimates for puffin at the Farne Islands SPA and Hoy SPA are taken from Stroud
et al. (2001)
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Stage 2b. Calculation of impacts proportionate to likely SPA contribution
amongst the BDMPS population estimated assuming the Project site
population is composed of breeding individuals only
A.136

A.137



Table A4 presents the Project site population estimates apportioned to each SPA and
shows those SPAs for which the Project site alone holds 1% or more of the SPA
population.

Table A4

-

Assessment of LSE on SPA populations of screened in qualifying features
based on Project-specific population estimates including non-breeding
and pre-breeding individuals. Highlighted SPAs are those for which an
LSE is predicted.

Qualifying
feature

SPA popn as
Total
SPA a proportion
population
of
the
(individuals) BDMPS popn
(%)

Mean-peak
Project site
population
(no. of birds)

Project site
population
Potential
apportioned
LSE
to total SPA
(Yes/No)
population
(no. of birds)

Fulmar

295,486

45.03

438

197

N

Gannet

154,650

97.72

816

797

N

Arctic skua

1,192

31.19

5

2

N

Great skua

12,364

68.23

4

3

N

Kittiwake

456,310

68.28

3,672

2,507

N

Common gull

66,750

58.09

32

19

N

Lesser black121,784
backed gull

97.60

78

76

N

Herring gull

104,834

60.95

49

30

N

Guillemot

1,186,700

84.11

11,832

9,952

N

Razorbill

84,402

64.74

5,263

3,407

Y

Puffin

529,556

80.21

4,442

3,563

N

The results in Table A4 indicate that, for the non-breeding season, a total of 13 SPAs,
12 UK SPAs and 1 SPAs in Germany, should be screened into the HRA for the
Project:
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Razorbill
Cape Wrath SPA
East Caithness Cliffs SPA
Fair Isle SPA
Flamborough Head and Filey Coast pSPA
Forth Islands SPA
Foula SPA
Fowlsheugh SPA
Handa SPA
North Caithness Cliffs SPA
St Abb’s Head to Fast Castle SPA
Troup, Pennan and Lion’s Head SPA
West Westray SPA
Seevogelschutzgebiet Helgoland (Germany)
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APPENDIX A.1 – BDMPS FOR EACH SPECIES AS DEFINED IN STAGE 1B

Figure A1

Extent of the breeding range BDMPS for fulmar including all relevant SPAs.
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Figure A2

Extent of the breeding range BDMPS for gannet including all relevant SPAs.
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Figure A3

Extent of the breeding range BDMPS for Arctic skua including all relevant SPAs.
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Figure A4

Extent of the breeding range BDMPS for great skua including all relevant SPAs.
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Figure A5

Extent of the breeding range BDMPS for kittiwake including all relevant SPAs.
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Figure A6

Extent of the breeding range BDMPS for common gull including all relevant SPAs.
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Figure A7

Extent of the breeding range BDMPS for lesser black-backed gull including all relevant SPAs.

92

sdf

Figure A8

Extent of the breeding range BDMPS for herring gull including all relevant SPAs.
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Figure A9

Extent of the breeding range BDMPS for guillemot including all relevant SPAs.
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Figure A10

Extent of the breeding range BDMPS for razorbill including all relevant SPAs.
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Figure A11

Extent of the breeding range BDMPS for puffin including all relevant SPAs.
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APPENDIX A.2 – BDMPS FOR EACH SPECIES AS DEFINED IN STAGE 1B

Qualifying feature

European sites for qualifying feature in BDMPS (Appendix 1)
Hoy

A.138

Given below (Table A5) is a list of SPAs included for each species screened into the
assessment based on the extent of the BDMPS.

Papa Westray
Rousay
West Westray

Table A5 SPAs within the BDMPS defined for each species
Great skua

Fair Isle

Qualifying feature

European sites for qualifying feature in BDMPS (Appendix 1)

Fetlar

Fulmar

Buchan Ness to Collieston Coast

Foula

Calf of Eday

Hermaness, Saxa Vord and Valla Field

Copinsay

Hoy

East Caithness Cliffs

Noss

Fair Isle

Ronas Hill - North Roe and Tingon

Fetlar

Gannet

Arctic skua

Kittiwake

Buchan Ness to Collieston Coast

Firth of Forth Islands

Calf of Eday

Foula

Cape Wrath

Fowlsheugh

Copinsay

Hermaness, Saxa Vord and Valla Field

East Caithness Cliffs

Hoy

Fair Isle

North Caithness Cliffs

Farne Islands

Noss

Flamborough and Filey Coast pSPA

Rousay

Forth Islands

Sumburgh Head

Foula

Troup, Pennan and Lion's Heads

Fowlsheugh

West Westray

Handa

Flamborough and Filey Coast pSPA

Hermaness, Saxa Vord and Valla Field

Forth Islands

Hoy

Fair Isle

Marwick Head

Hermaness, Saxa Vord and Valla Field

North Caithness Cliffs

Noss

Noss

St Kilda

Rousay

Sule Skerry and Sule Stack

St Abb’s Head to Fast Castle
Sumburgh Head

Fair Isle

Troup, Pennan and Lion’s Heads

Fetlar

West Westray

Foula
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Qualifying feature

European sites for qualifying feature in BDMPS (Appendix 1)

Qualifying feature

Seevogelschutzgebeit Helgoland
Common gull

Zwanenwater
Duinen en Lage Land Texel

Lough Neagh and Lough Beg

Duinen Vlieland

Rathlin Island

Veerse Meer

Tips of Corsemaul and Tom Mor
Vorpommersche Boddenlandschaft und nördlicher Strelasund

Herring gull

Alde-Ore Estuary

Greifswalder Bodden und südlicher Strelasund

Buchan Ness to Collieston Coast

Unterelbe

East Caithness Cliffs

Esterweger Dose

Forth Islands

Dümmer

Flamborough and Filey Coast pSPA

Rietzer See

Fowlsheugh

Luckauer Becken

St Abb's Head to Fast Castle

Ramsar-Gebiet S-H Wattenmeer und angrenzende Küstengebiete

Troup, Pennan and Lion's Heads

Vogelschutzgebiet 'Unterer Niederrhein'

Ramsar-Gebiet S-H Wattenmeer und angrenzende Küstengebiete

Binnenbodden von Rügen

Unterelbe

Wismarbucht und Salzhaff

Niedersächsisches Wattenmeer und angrenzendes Küstenmeer

Niedersächsisches Wattenmeer und angrenzendes Küstenmeer

Wesertalaue bei Landesbergen

Schorfheide-Chorin

Seevogelschutzgebiet Helgoland

Ostenholzer Moor und Meißendorfer Teiche

Guillemot

Diepholzer Moorniederung

Buchan Ness to Collieston Coast
Calf of Eday

Wesertalaue bei Landesbergen

Cape Wrath

Agrarraum und Bergbaufolgelandschaft bei Delitzsch

Copinsay

Lausitzer Bergbaufolgelandschaft

East Caithness Cliffs

Bergbaufolgelandschaft Werben

Fair Isle

Bergbaufolgelandschaft Bockwitz

Farne Islands

Engerser Feld
Lesser black-backed gull

European sites for qualifying feature in BDMPS (Appendix 1)

Flamborough Head and Filey Coast pSPA

Alde-Ore Estuary

Forth Islands

Forth Islands

Foula

Ramsar-Gebiet S-H Wattenmeer und angrenzende Küstengebiete

Fowlsheugh

Niedersächsisches Wattenmeer und angrenzendes Küstenmeer

Handa

Emsmarsch von Leer bis Emden

Hermaness, Saxa Vord and Valla Field

Seevogelschutzgebiet Helgoland

Hoy

Krammer-Volkerak

Marwick Head

Waddenzee

North Caithness Cliffs
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sdf
Qualifying feature

European sites for qualifying feature in BDMPS (Appendix 1)

Qualifying feature

Noss

Sule Skerry and Sule Stack

Rousay
St Abb's Head to Fast Castle
Sule Skerry and Sule Stack
Sumburgh Head
Troup, Pennan and Lion's Heads
West Westray
Seevogelschutzgebeit Helgoland
Razorbill

Cape Wrath
East Caithness Cliffs
Fair Isle
Flamborough Head and Filey Coast pSPA
Forth Islands
Foula
Fowlsheugh
Handa
North Caithness Cliffs
St Abb's Head to Fast Castle
Troup, Pennan and Lion's Heads
West Westray
Seevogelschutzgebiet Helgoland

Puffin

European sites for qualifying feature in BDMPS (Appendix 1)

Cape Wrath
Coquet Islands
East Caithness Cliffs
Fair Isle
Farne Islands
Flamborough and Filey Coast pSPA
Forth Islands
Foula
Hermaness, Saxa Vord and Valla Field
Hoy
North Caithness Cliffs
Noss
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