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Glossary
AADT Annual Average Daily Traffic
AC Alternating Current
ACC Area Control Centre
AD Air Defence
ADR Air Defence Radar
ADS Archaeology Data Service
AEZ Archaeological Exclusion Zone
AfL Agreement for Lease
AGDS Acoustic Ground Discrimination System
AlAA Areas of Intense Aerial Activity
AlS Automatic Identification System
AlS Aeronautical Information Service
ALC Agricultural Land Classification
amsl Above mean sea level
AOC Aircraft Operator Certificate
AQMA Air Quality Management Area
ARA Airborne Radar Approach
ARP Airfield Reference Point
ATC Air Traffic Control
ATS Air Traffic Services
AURN Automatic Urban and Rural Network
BAP Biodiversity Action Plan
BEIS Business, Energy and Industrial Strategy
BGS British Geological Survey
BHCT Broad Historic Character Types
BODC British Oceanographic Data Centre
BP Before Present (‘present’ read as 1950)
BRAG Black, Red, Amber, Green
BTO British Trust for Ornithology
CAA Civil Aviation Authority
CAP Civil Aviation Publication
CAS Controlled Airspace
CCME Canadian Council of Ministers of the Environment
CCSs Carbon Capture and Storage
CD Chart Datum
CEMP Construction Environmental Management Plan
CGOC Coastguard Operations Centre
Cl Confidence Interval
CIA Cumulative Impact Assessment
CIEEM Chartered Institute of Ecology and Environmental Management
CNS Communication Navigation Surveillance
CoCP Code of Construction Practice
CODA Cetacean Offshore Distribution and Abundance in the European
Atlantic
CPA Coastal Protection Area
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CTA
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DEFRA
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FRA

ft
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GPS
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Coastal Protection Act
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Department of Business, Energy and Industrial Strategy
Department of Business, Enterprise and Regulatory Reform
Development Consent Order

Department of Energy and Climate Change
Department for Environment, Food and Rural Affairs
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Defence Geographic Centre

Defence Infrastructure Organisation

Deemed Marine Licence

Design Manual for Roads and Bridges

Documented Operational Coverage

Department of Trade and Industry

Environment Agency

Export Cable Corridor

Ecological Impact Assessment

Exclusive Economic Zone

Environmental Impact Assessment

Electrical Infrastructure Study Area
Electromagnetic Fields
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Environmental Statement

Eastern Sea Fisheries Joint Committee

European Union

Food and Environment Protection Act
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Flight Information Region

Flight Level

Flood Risk Assessment
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Gravity Base Foundation

Good Environmental Status

Geographical Information Systems
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Edition

Global Positioning System

Gross Tonnage

Page 6/521



Hornsea 4

HDD
HDV
HE
HER
HHER
HMR
HRA
Hs
HSC
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LWS
M
MAIB

Horizontal Directional Drill

Heavy Duty Vehicle (> 3.5t)

Historic England

Historic Environment Record

Humber Historic Environment Record
Helicopter Main Route

Habitats Regulations Assessment

Significant wave height

Historic Seascape Character

Historic Seascape Character Area

High Voltage Alternative Current

High Voltage Direct Current

International Association of Lighthouse Authorities
Inter-Agency Marine Mammal Working Group
Instrument Approach Procedure

UK Institute of Air Quality Management
International Bottom Trawl Survey
International Bottom Trawl Survey Working Group
International Civil Aviation Organisation
International Council for the Exploration of the Sea
Institute of Environmental Management and Assessment
Inshore Fisheries and Conservation Authority
Instrument Flight Procedure

International Herring Larvae Survey
Important Landscape Area

International Maritime Organisation
Infrastructure Planning Commission

Interim Sediment Quality Guidelines

Joint Bay

Joint Cetacean Protocol

Joint Nature Conservation Committee
Kilometre

Lower Airspace Radar Service

Lowest Astronomical Tide

Landscape Character Type

Light Duty Vehicle (< 3.5t)

Low Flying Area

Landscape Institute

Local Nature Reserve
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Line of Sight

Local Planning Authority
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Marine Accident Investigation Branch

Orsted

Page 7/521



Hornsea 4 Orsted

MarESA Marine Evidence based Sensitivity Assessment
MarLIN Marine Life Information Network

MCA Marine Conservation Area

MCA Marine Character Areas

MCAA Marine and Coastal Access Act

MERMAN Marine Environment Monitoring and Assessment National database
Met Office Meteorological Office

MGN Marine Guidance Note

MHWS Mean High Water Springs

Mil AIP Military Aeronautical Information Publication
MINNS Marine Invasive Non-Native Species

MLWS Mean Low Water Springs

MMMP Marine Mammal Mitigation Plan

MMO Marine Management Organisation

MOD Ministry of Defence

MPA Marine Plan Areas

MPCP Marine Pollution Contingency Plan

MSFD Marine Strategy Framework Directive

MU Management Unit
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NATS NATS Ltd (formerly National Air Traffic Services Ltd)
NFMS National Marine Fisheries Service

NGET National Grid Electricity Transmission
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NLCA National Landscape Character Area

NLS National Library of Scotland

NM Nautical Mile

NMFS National Marine Fisheries Service
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NO Nitrogen oxide

NO2 Nitrogen dioxide

NOTAM Notice to Airmen

NOx Sum of Nitrogen oxides (NO + NO?2)

NPAS National Police Air Service

NPS National Policy Statement

NRA Navigation Risk Assessment

NRHE National Record of the Historic Environment
NSCA National Seascape Character Area

NSIP Nationally Significant Infrastructure Project
O&M Operations and Maintenance

OESEA3 Offshore Energy Strategic Environmental Assessment, Phase 3
OFTO Offshore Transmission Operator

OGA Oil and Gas Authority

OoLS Obstacle Limitation Surfaces

OnSS Onshore Substation

OREI Offshore Renewable Energy Installation
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Second World War
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1 Introduction

1.1 Purpose of this Report

1.1.1.1 Orsted Hornsea Project Four Limited (hereafter the Applicant) is proposing to develop
Hornsea Project Four Wind Farm (hereafter Hornsea Four). Hornsea Four will be located
approximately 65 km offshore the East Riding of Yorkshire in the Southern North Sea and
will be the fourth project to be developed in the former Hornsea Zone. Hornsea Four will
include both offshore and onshore infrastructure including an offshore generating station
(wind farm), export cables to landfall, and connection to the electricity transmission
network. The location of Hornsea Four is illustrated on Figure 1-1. The scoping boundary
combines the search areas for the onshore and offshore infrastructure.

1.1.1.2 Hornsea Four has an expected capacity of greater than 100 MW and is therefore defined
as a Nationally Significant Infrastructure Project (NSIP) under Section 15(3) of the Planning
Act 2008 (the ‘2008 Act’). As such there is a requirement to apply for a Development
Consent Order (DCO) to the Planning Inspectorate (PINS), who administer the examination
of applications on behalf of the relevant Secretary of State (SoS). The application for a
DCO will include a description of the development proposal and will be accompanied by
an Environmental Statement (ES) prepared in accordance with the Infrastructure Planning
(Environmental Impact Assessment) Regulations 2017 (the ‘2017 EIA Regulations’), the
development falling under Schedule 2 of the 2017 EIA Regulations.

1.1.1.3 To start the DCO process the Applicant has prepared this Environmental Impact
Assessment (EIA) Scoping Report, which presents an initial review of the potential issues
associated with the construction, operation and maintenance, and eventual
decommissioning of Hornsea Four. The purpose of the Scoping Report is to request a
formal Scoping Opinion from the SoS in accordance with Regulation 10 of the 2017 EIA
Regulations and to ensure a proportionate EIA. The benefits of delivering proportionate
EIA, as defined by the Institute of Environmental Management and Assessment (IEMA)
(2017), are to:

e drive collaborative action and understanding across the EIA community;

e focus assessments so their findings are accessible to all stakeholders;

e reduce uncertainty and risk within project consenting;

e save time and costs for developers, consenting authorities and consultees; and

e allow more time to be spent exploring the delivery of environmental improvements.

1.1.1.4 One of the key actions for delivering proportionate EIA is to improve scoping so that it
becomes a core process running through the EIA, which presents ongoing opportunities to
define and redefine what information is of value and how it is made available to
stakeholders. Therefore an integral element of this report is to focus on aspects which the
Applicant believes can be scoped out in the interest of proportionality, and to describe and
share the tools it will continue to use throughout the EIA. These tools include the Impacts
Register, Commitments Register and the Route Planning and Site Selection Process. Each
of these and the way in which they add towards proportionality is described further in
section 5.4. The ES, which reports the proportionate EIA, will be based on the Scoping
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1.2

Opinion, informed by the recommendations of the consultees and the information
contained within this Scoping Report.

Background

1.2.1 Former HornseaZone

1211

1.21.2

The former Hornsea Zone was one of nine offshore wind generation zones around the UK
coast identified by The Crown Estate (TCE) during its third round of offshore wind licensing.
As part of a competitive tender, SMart Wind Ltd., a then 50/50 joint venture between
International Mainstream Renewable Power (Offshore) Ltd and Siemens Project Ventures
GmbH, was awarded the rights to the development of the former Hornsea Zone by
entering into a Zone Development Agreement (ZDA) with TCE in 2009.

DONG Energy Wind Power A/S (now Drsted Wind Power A/S) acquired the development
rights to Hornsea Project One in February 2015 and, in August 2015, DONG Energy Power
(UK) Ltd.) acquired SMart Wind Ltd and the then Hornsea Zone, together with the
development rights for Hornsea Project Two, Hornsea Project Three and Hornsea Four.
Subsequently in March 2016, the Hornsea ZDA was terminated and project specific
agreements, Agreement for Leases (AfLs), were agreed with TCE for Hornsea Project One,
Hornsea Project Two, Hornsea Project Three and Hornsea Four. The Hornsea Zone has
therefore been dissolved and is referred to throughout this Scoping Report as the former
Hornsea Zone.

1.2.2 Hornsea Projects

1221

1222

The first project to be proposed within the former Hornsea Zone was Hornsea Project One.
Hornsea Project One included up to three offshore wind farms with a maximum generating
capacity of

1,200 MW and the associated connections to shore. The SoS granted development
consent for Hornsea Project One on 10 December 2014. The second project to be
proposed within the former Hornsea Zone was Hornsea Project Two. Hornsea Project Two
comprises up to two offshore wind farms with a maximum generating capacity of 1,800
MW. The SoS granted development consent for Hornsea Project Two on 16 August 2016.
The third project to be proposed within the former Hornsea Zone was Hornsea Project
Three which submitted an application for Development Consent in May 2018. If
consented, Hornsea Project Three will comprise an offshore wind farm with up to 300 wind
turbines.

The location of Hornsea Four in relation to the existing Hornsea projects is shown on Figure
1-1. Hornsea Four will have similarities to the existing Hornsea projects both in terms of the
nature of the project and its location. As aresult, the ES will take into account the results
of ElAs for the existing Hornsea projects in order to avoid duplication of assessment. It will
also take into account matters that have been raised during consultation on the existing
Hornsea projects that are applicable to the Hornsea Four EIA within this Scoping Report.
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1.3

The Scoping Boundary

1.3.1.1 Figure 1-2 illustrates the scoping boundary that has been used to inform this Scoping

14

Report. The scoping boundary is defined as the area within which the project and electrical
infrastructure will be located, including the temporary work areas. The boundary
combines the Hornsea Four Array, onshore substation and landfall search areas and a
buffer zone applied to an indicative centreline for the potential export cable corridor. This
buffer zone is 1 km either side of the indicative potential onshore export cable centreline
and 1.5 km either side of the indicative potential offshore export cable centreline.

Notification that DCO Application will be accompanied by an ES

1.4.1.1 The Applicant hereby gives notice, pursuant to Regulation 8(1)(b) of the 2017 EIA

15

Regulations, that the application for a DCO will be accompanied by an ES. The ES will
include at least the information set out in Regulation 14(a) — (e) and any additional
information specified in Schedule 4 relevant to the specific characteristics of Hornsea Four
and to the environmental features likely to be significantly affected. It will include the
information reasonably required for reaching a reasoned conclusion on the significant
effects of Hornsea Four.

Request for Scoping Opinion

1.5.1.1 This Scoping Report supports a request for a formal EIA Scoping Opinion. The Scoping

1.51.2

Opinion will contain a compilation of responses to this document from statutory and other
key stakeholders, which will guide the Applicant in progressing an EIA for Hornsea Four.
The Applicant requests that the SoS sets out in writing its opinion as to the scope, and level
of detail of, information to be provided in the ES. This Scoping Report contains the
following information:

e adescription of the proposed development, including its location and technical
capacity;

e an explanation of the likely significant effects on the environment; and

e such other information the Applicant considers material.

A plan of Hornsea Four is provided in Figure 1-1, and a brief description of the nature and
purpose of the project and its possible effects on the environment are provided in Chapter
3 and Chapters 6-7 respectively. The individual topic areas within Chapters 6-7 include
matters of particular importance that the Applicant would like consultees to consider and
respond to within the Scoping Opinion.
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1.6 HornseaFour Team

1.6.1 The Applicant

Orsted

1.6.1.1 The Applicant (Qrsted Hornsea Four Ltd) and @rsted Power (UK) Ltd are owned by Orsted
A/S. Qrsted A/S specialises in procuring, producing, distributing and trading energy and
related products in Northern Europe. @rsted A/S is the world leader in the construction and
operation of offshore wind farms, with more than 25 years' experience and a strong track
record in delivering successful projects, with approximately 4.4 GW of operational offshore
wind farms worldwide, and a further 4.5 GW under construction.

1.6.2 TheElIA Team

1.6.2.1 The preparation of the EIA is being led by Environmental Resources Management (ERM)
working closely with GoBe Consultants Ltd (GoBe). Pursuant to Regulation 14(4) of the
2017 EIA Regulations the ES will be prepared by competent experts and the ES will outline
the relevant expertise or qualifications of the experts. In addition, a number of specialist
consultancies are providing expert input into the EIA topic chapters, as indicated in Table

1-1.

1.6.2.2 Pinsent Masons LLP has been instructed to provide legal advice throughout the Hornsea

Four Development Consent application process.

Table 1-1 Hornsea Project Four Overview

Topic Author

Offshore Marine and Coastal Processes GoBe and Cooper Marine Advisors
Benthic and Intertidal Ecology GoBe
Fish and Shellfish Ecology GoBe
Marine Mammals GoBe and SMRU Consulting
Offshore and Intertidal Ornithology GoBe and APEM Ltd
Marine Archaeology Maritime Archaeology Ltd
Commercial Fisheries Poseidon Aquatic Resource Management Ltd
Shipping and Navigation Marine and Risk Consultants Ltd (Marico Marine)
Aviation, Radar, Military and Communications Osprey Consulting Services Ltd
Seascape and Visual Resources Optimised Environments Limited (OPEN)
Infrastructure and Other Users GoBe, supported by University of Manchester

(Manchester Advanced Radar Services)

Subsea Noise Subacoustech Environmental Ltd

Onshore Planning and Policy Context ERM
Geology and Ground Conditions ERM
Hydrology and Flood Risk Assessment ERM
Ecology and Nature Conservation ERM
Landscape and Visual Impact Land Use Consultants (LUC)
Historic Environment ERM
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Topic Author
Land Use and Agriculture LUC
Traffic and Transport Curtins
Socio-economic Characteristics ERM
Noise and Vibration ERM
Air Quality and Heath ERM

1.6.23

1.7

1711

1.7.1.2

For the purposes of the EIA, including this Scoping Report, 'offshore' generally refers to the
receptors on the seaward side of Mean High Water Springs (MHWS) and 'onshore' refers to
the receptors on the landward side of MHWS.

General Approach to Scoping Matters In and Out

This Scoping Report has been produced in accordance with the 2017 EIA Regulations and
other guidance documents (see section 5.2). In particular, PINS Advice Note Seven (PINS,
2017) observes that, although not a statutory requirement, the Scoping Opinion is an
important document and the 2017 EIA Regulations require the ES to be based on the most
recent one adopted. The note identifies that the scoping process allows for an early
identification of the likely significant effects applicable to the EIA Regulations and also
provides an opportunity to agree where aspects and matters can be scoped out from
further assessment.

Section 4.10 of Advice Note Seven highlights the essential need to ensure that ESs are
appropriately focused on aspects and matters where a likely significant effect may occur,
and thereby ensuring that the EIA process is proportionate. This includes scoping out from
the need for further assessment aspects and matters where it is appropriate to do so.
Advice Note Seven goes on to advise that applicants should ensure that their scoping
request includes sufficient justification for scoping aspects/matters out, and that this
justification should be evidence-based and have reference to the assessment process.

Information to address the following questions is specifically advised by Section 4.11 of Advice Note Seven in seeking

to scope matters out:

e Isthere animpact pathway from the Proposed Development to the aspect/matter?

e Isthe aspect/matter sensitive to the impact concerned?

e Istheimpact likely to be on a scale that may result in significant effects to the aspect/matter?

e  Could the impact contribute cumulatively with other impacts to result in significant effects to the aspect/matter?

. Is there a method of avoidance or mitigation that would reduce the impact on the aspect/matter to a level where

significant effects would not occur?

e Isthere sufficient confidence in the avoidance or mitigation method in terms of deliverability and efficacy to

support the request?

e Isthere empirical evidence available to support the request?

e Dorelevant statutory consultees agree with the request?

e Have you had regard to (a) relevant National Policy Statement(s) (NPS) and specifically any requirement stated in

the NPS(s) in respect of the assessment of this aspect/matter?
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Planning and Policy Context
UK Energy Policy and the Role of Renewable Energy

The 'Meeting the Energy Challenge’ white paper (DTI, 2007) published by the former
Department for Business, Enterprise and Regulatory Reform (BERR), now the Department
of Business, Energy and Industrial Strategy (BEIS), described two long-term challenges for
the UK:

e tackling climate change by reducing carbon dioxide emissions both within the UK and
abroad; and
e ensuring secure, clean and affordable energy.

The UK is a signatory to the Kyoto Protocol which commits state parties to reduce
greenhouse gas emissions. The protocol came into effect in 2005 and its commitments
were transposed into UK law by the Climate Change Act 2008, which places a duty on the
SoS to ensure that the net UK carbon account for the year 2050 is 80% lower than the
1990 baseline.

At a European Union (EU) level the Renewables Directive (Directive 2009/28/EC) requires
that by 2020, some 20% of the EU's energy consumption must come from renewable
sources. As part of this process the ‘UK Renewable Energy Strategy’ (The SoS for Energy
and Climate Change, 2009) set the UK's commitment to source 15% of its energy from
renewable sources by 2020.

The Energy Act 2013 provides further commitment from the UK to achieving a low carbon
energy industry and incentivises investment in low carbon electricity generation. The
Energy Act 2013 committed BEIS to Electricity Market Reform and the replacement of
Renewables Obligations Certificates (RoCs) with Contracts for Difference (CfDs) to reduce
public spend but also still encourage investment in low carbon electricity generation such
as offshore wind power.

The Clean Growth Strategy (2017) promotes ‘clean growth’ as growing national income
while cutting greenhouse gas emissions. Clean growth forms one of the four ‘grand
challenges’ within the UK's Industry Strategy (2017). The UK has been one of the most
successful countries in the developed world in growing its economy while reducing
emissions. This success has been aided by the falling costs of many low carbon
technologies including solar and offshore wind. The Strategy aims to promote further
growth of offshore wind by holding a second auction of CfDs, working with the industry to
develop a Sector Deal for offshore wind, and to provide further funding for innovation in
offshore wind.

The first National Infrastructure Assessment by the National Infrastructure Commission

(NIC, 2018) recommends that half of the UK's power is provided by renewables by 2030.
This represents a substantially more ambitious target compared to the EU Renewables
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Directive and UK Renewable Energy Strategy, and is partly driven by the cost
competitiveness of offshore wind energy generation.

2.2 Planning Consents and EIA

2.2.1.1 This section summarises the development consent process under the Planning Act 2008 (as
amended), in order to construct and operate Hornsea Four, as well as describing the UK
and EU legal requirements for the Hornsea Four EIA.

2.2.2 The Planning Act 2008

2.2.2.1 The Planning Act 2008 (as amended) is the primary piece of legislation that establishes the
legal framework for the application, examination and determination of applications for
NSIPs. It sets out the consenting system for all NSIPs, including those in the energy sector.

2.2.2.2 Part 2 of the Act specifies the provisions in relation to National Policy Statements (NPSs),
which set the framework for decisions by the SoS. The NPSs also identify relevant
environmental considerations. To date there are 12 NPSs published, relating to different
types of infrastructure projects. There are six energy NPSs, three of which are relevant to
offshore wind farm development, specifically, The Overarching NPS for Energy (NPS EN-1),
The NPS for Renewable Energy Infrastructure (NPS EN-3) and The NPS for Electricity
Networks Infrastructure (NPS EN-5) (DECC, 2011q; DECC, 2011b; DECC, 2011c).

2.2.2.3 Amendments have been made to the planning system that are applicable to the Planning
Act 2008, through the Localism Act 2011. Under the Localism Act 2011, PINS became the
executive agency responsible for the NSIP planning process. Any developer wishing to
construct a project that is classified as an NSIP must apply for Development Consent. PINS
will examine the application submissions and make a recommmendation to the SoS for BEIS
to grant or refuse consent.

2.2.3 The Development Consent Order (DCO) and Environmental Statement

2.2.3.1 Section 31 of the Planning Act 2008 states that a DCO is required for all development is or
forms part of a NSIP. Insofar as a project benefits from a DCO, the following is not
required:

e planning permission under the Town and Country Planning Act 1990;

e consent under section 36 or 37 of the Electricity Act 1989),;

e listed building and conservation area consent under the Planning (Listed Buildings and
Conservation Areas) Act 1990; and

e Scheduled Monument consent under the Ancient Monuments and Archaeological
Areas Act 1979.

2.2.3.2 The DCO will provide for Hornsea Four in its entirety (i.e. both the offshore and the onshore

aspects of Hornsea Four), with electrical grid connection works comprising the offshore
export cabling, offshore HVAC booster station(s), landfall works, onshore export cabling,
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onshore substation including connection into the National Grid substation and 'associated
development'. In addition to the principal consents for Hornsea Four, any additional
consents and licences will be identified during the development stage and through
consultations with statutory bodies.

2.2.3.3 A formal EIA will be required as part of the application for a DCO. An ES will be prepared,
which is the formal report documenting the EIA process. The ES will be prepared in
accordance with the 2017 EIA Regulations. These Regulations implement the EIA Directive
for consent applications made under the Planning Act 2008. The aim of the EIA Directive is
to ensure that when a relevant authority giving consent for a particular project makes its
decision, it does so in the knowledge of any likely significant effects on the environment.

2.2.4 Marine and Coastal Access Act (MCAA) 2009

2.2.4.1 The Marine and Coastal Access Act (MCAA) 2009 introduced a spatial planning system for
marine environmental management and a requirement to obtain Marine Licences for works
at sea.

2.2.4.2 The MCAA inserted section (Section 149A) into the Planning Act 2008 which enables an
applicant for a DCO to apply for ‘deemed Marine Licences' as part of the DCO process.
The Marine Management Organisation (MMQ) is the responsible authority for licensing
under the MCAA and are thus a key stakeholder where deemed Marine Licences are
included in the DCO. The MMO remains the monitoring and enforcement body in respect
of the conditions and restrictions set out in the deemed Marine Licences.

2.3 The Application and Consenting Process
2.3.1 The Development Consent Order Process

2.3.1.1 The DCO will provide statutory consent for the development of Hornsea Four. The process
for obtaining a DCO is split into the following phases: pre-application, acceptance, pre-
examination, examination, decision and post decision.

2.3.1.2 During the pre-application phase, Part 5 of the Planning Act 2008 requires promoters of a
DCO application to engage in pre-application consultation with local communities, local
authorities and those who would be directly affected by the proposals. The 2017 EIA
Regulations make provisions for various matters in connection with making an application
for Development Consent, including publicising a proposed application and consulting with
local and statutory stakeholders. Further details regarding the consultation process are
included in the Statement of Community Consultation (SoCC) found at
www.hornseaprojects.co.uk/hornsea-project-four/.

2.3.1.3 The Hornsea Four application will be submitted to PINS with the prescribed forms and
documents as required by the Infrastructure Planning (Applications: Prescribed Forms and
Procedure) Regulations 2009. Regulation 5(2)(a) requires that, where applicable, an
application must be accompanied by “the environmental statement required pursuant to
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the Infrastructure Planning (Environmental Impact Assessment) Regulations [2017] and any
scoping or screening opinions or directions”. A number of other supporting documents are
also required to be submitted, including:

e aConsultation Report;
e aDraft DCO and Explanatory Memorandum; and
e aHabitat Regulations Assessment (HRA) Report (see section 2.3.3).

2.3.2 The Environmental Impact Assessment (EIA) Process

2.3.2.1 Directive 2011/92/EU, as amended by Directive 2014/92/EU (known as the "EIA Directive"),
requires an EIA to be completed in support of a DCO for certain types of projects. Offshore
wind farms are listed in Annex Il of the Directive, as "installations for the harnessing of wind
power for energy production (wind farms)".

2.3.2.2 Inthe UK, the Directive is applied to offshore wind farm projects and associated onshore
infrastructure through the 2017 EIA Reqgulations. These Regulations set out the statutory
process and minimum requirements for the provision of adequate environmental
information to enable the EIA process. The EIA, activities, surveys and studies will be
reported in the Hornsea Four ES.

2.3.2.3 The EIA process can be broadly summarised as consisting of three main elements that take
place prior to the submission of the DCO and ES.

e Scoping: project promoters can request a formal Scoping Opinion from PINS.

e Consultation: the project promoter is required to conduct pre-application consultation
in accordance with the Planning Act 2008 plus associated guidance and Regulations,
which includes the 2017 EIA Regulations. The SoCC identifies the proposed
consultation activities.

e ES Preparation: the ES is prepared taking into account the responses to the
consultation process. An additional consultation process also takes place where
consultation responses on the Preliminary Environmental Information Report (PEIR) are
invited. The final ES is then prepared taking into account comments on the PEIR.

2.3.3 Habitats Regulations Assessment (HRA)

2.3.3.1 The Conservation of Habitats and Species Regulations 2017 (Habitats Regulations) and the
Conservation of Offshore Marine Habitats and Species Regulations 2017 (Offshore Habitat
Regulations) require the assessment of any significant effects on qualifying features of
internationally important nature conservation sites that are likely to arise as aresult of a
proposed project. These internationally important sites include Special Areas of
Conservation (SACs), or candidate SACs (cSACs), Special Protection Areas (SPAs) or
potential SPAs (pSPAs), Sites of Community Importance (SCls) and Ramsar sites. These are
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2.3.3.2

often referred to as European Conservation Sites. This assessment is to be undertaken by
the 'competent authority', which in the case of Hornsea Four is the SoS for BEIS.

In order to carry out the HRA, the competent authority, under Regulation 5(2)(g) of the
Infrastructure Planning (Applications: Prescribed Forms and Procedure) Regulations 2009,
requires areport to be submitted alongside the ES. As such, the HRA does not form part of
the ES, although the baseline presented contains some of the same information.
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Project Description

Introduction

This chapter provides an overview of Hornsea Four. It sets out the design and main
components of the offshore wind farm, associated infrastructure and energy balancing
infrastructure. It also describes the key activities that will be undertaken during
construction, operations and maintenance (O&M) and decommissioning, including key
parameters along with indicative timescales.

At this early stage in Hornsea Four, the project description is indicative and the ‘envelope’
has been designed to include sufficient flexibility to accommodate further refinement
during detailed design. This chapter therefore sets out a series of options and/or
parameters for which maximum values are used to constitute a realistic Maximum Design
Scenario (MDS) for Hornsea Four.

The project description will be expanded as Hornsea Four develops through the EIA
process: in the next stage within the PEIR; and finally, within the ES that will accompany
the application for Development Consent to the SoS.

Design Envelope Approach

The use of the Design Envelope approach has been recognised in the Overarching NPS for
Energy (NPS EN-1) (DECC, 2011a) and the NPS for Renewable Energy Infrastructure (NPS
EN-3) (DECC, 2011b). This approach has been used in the majority of offshore wind farm
applications.

In the case of offshore wind farms, NPS EN-3 (paragraph 2.6.42) recognises that: “Owing to
the complex nature of offshore wind farm development, many of the details of a proposed
scheme may be unknown to the applicant at the time of the application, possibly
including:

e Precise location and configuration of turbines and associated development;
e fFoundation type;

e Exact turbine tip height;

e Cable type and cable route; and

e Exact locations of offshore and/or onshore substations.”

NPS EN-3 (paragraph 2.6.43) continues:

“The Secretary of State should accept that wind farm operators are unlikely to know
precisely which turbines will be procured for the site until sometime after any consent has
been granted. Where some details have not been included in the application to the Secretary
of State, the applicant should explain which elements of the scheme have yet to be finalised,
and the reasons. Therefore, some flexibility may be required in the consent. Where this is
sought and the precise details are not known, then the applicant should assess the effects the

Orsted
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project could have to ensure that the project as it may be constructed has been properly
assessed (the Rochdale [Design] Envelope)”. (DECC, 2011b).

3.2.1.4 NPS EN-3 also states that: “The ‘Rochdale [Design] Envelope’ is a series of maximum
extents of a project for which the significant effects are established. The detailed design of
the project can then vary within this ‘envelope’ without rendering the ES [Environmental
Statement] inadequate”.

3.2.1.5 The Design Envelope approach is widely recognised and is consistent with PINS' Advice
Note Nine: Rochdale Envelope (PINS, 2012) which states that: “The ‘'Rochdale Envelope’is
an acknowledged way of dealing with an application comprising EIA development where
details of a project have not been resolved at the time when the application is submitted”.

3.2.1.6 Throughout the Scoping Report and subsequent EIA, the Design Envelope (otherwise
known as the "Rochdale Envelope") Approach has been taken to allow meaningful
assessments of Hornsea Four to proceed, whilst still allowing reasonable flexibility for
future project design decisions.

3.2.1.7 Further detail on applying the Rochdale Envelope approach is included in section 5.8.
3.3 Project Infrastructure Overview

3.3.1.1 The key components of Hornsea Four are described in Table 3-1 and illustrated in Figure
3-1.

3.3.1.2 There are two main transmission technologies being considered for Hornsea Four, defined
by the type of current: High Voltage Alternative Current (HVAC) and High Voltage Direct
Current (HVDC). The project will decide on which transmission type it will use during the
detailed design and procurement stage, post-consent, based on a range of factors
including project economics and technology risk. Both electrical systems are presented
schematically in Figure 3-1. HVAC would require an Offshore HVAC Booster Stations for
the reasons explained in Table 3-1.
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Main components of HVDC transmission system
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Main components of HVAC transmission system
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Figure 3-1 Overview of Hornsea Four Infrastructure
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Table 3-1 Hornsea Four Overview
Infrastructure Components Detail
Offshore wind Wind Turbines The Wind Turbines convert wind energy to electricity. Key
farm components include rotor blades, gearboxes (in some cases),

transformers, power electronics and control equipment.
Offshore turbine models are continuously evolving and
improving, therefore the exact wind turbine model will be
selected post-consent from the range of models available at
the point of procurement. However, they are likely to have
three blades and a horizontal rotor axis

Wind turbine foundations

The wind turbines will be permanently attached to the seabed
with foundation structures. These are typically fabricated
from steel or concrete. A limited number of foundation

designs are under consideration.

Substation (transformer and

convertor)

One or more substations to convert the power to higher
voltages and/or to HVDC in order to transmit the power more
efficiently (reduced electrical losses) to shore. The number of
substations will depend on their size, i.e. either fewer larger
substations, or more numerous smaller substations, or a
combination.

Accommodation platform

The wind farm may include an accommodation platform to
provide permanent on-site facilities for operations staff and

their tools, equipment and spare parts.

Array cables and interlink

cables

Cables will connect the wind turbines to one of the offshore
substations, typically in branched strings. Cables will be
buried and may require a hard-protective layer (such as rock or
concrete mattresses) to ensure that the cables remain secure
and do not become a hazard to other sea users and are not

damaged by waves and currents.

In order to improve the reliability of the transmission system,
interconnector cables may be installed connecting the
offshore substations to each other. Similarly, a cable may
connect to the accommodation platform, to provide it with

power.
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Infrastructure Components Detail

Scour and cable protection In order to protect the seabed around foundation structures
and cables from scour, some rocks and other materials may be
placed on the seabed to protect from current and wave

action.
Offshore Export cables Cables connecting the offshore substations to the landfall.
export cable Cables will be routed to avoid major seabed obstacles and
route minimise electrical losses. Cables will be delivered in sections

and jointed in-situ.

HVAC Booster Stations The distance that High Voltage Alternative Current (HVAC)
electrical export infrastructure can operate is limited because
of electrical losses. However, this range can be extended by
installing booster substations. These booster substations will
be located offshore at a mid-point between the offshore wind
farm and the grid connection point (and hence are not located
within the wind farm array area). Booster stations are similar
in design but smaller than the main offshore wind farm
substation. Typically, booster stations would be designed as
surface structures, however seabed structures are also
considered. The number will of booster stations will depend on
their size of the design, i.e. a single larger substation, or more
numerous smaller substations.

Scour and cable protection In order to protect the seabed around foundation structures
and cables from scour, some rocks and other materials may be
placed on the seabed to protect from currents and wave
action.

Onshore Export cables Cables connecting the landfall first to the onshore substation
and then on to the National Grid substation at Creyke Beck.
Where possible and practical, less intrusive construction
methods will be adopted for example by using HDD to cross
environmentally sensitive water courses, major roadways and
railways. Cables will be delivered in sections and buried in
trenches, which will subsequently be reinstated to pre-existing
condition as far as reasonably practical. Sections will be
connected together within jointing bays.

Onshore substation The onshore substation will be located as close as practical to
the National Grid substation at Creyke Beck and will include
all necessary electrical plant to meet the requirements of the
National Grid.

Page 27/521



Hornsea 4 Orsted

Infrastructure Components Detail

Energy balancing infrastructure | The onshore substation may incorporate energy balancing
infrastructure, such as battery banks. These provide valuable
services to the electrical grid, such as storing energy to meet

periods of peak demand and improving overall reliability.

Grid connection In the vicinity of the National Grid Electricity Transmission
(NGET) substation at Creyke Beck

3.3.1.3 All the key components of the proposed Hornsea Four development are located within the
Scoping boundary (e.g. generation assets such as wind turbines within the Hornsea Four AfL
and transmission assets such as electrical export cables) as illustrated in Figure 3-2.

3.3.2 The Wind Farm Site

3.3.2.1 The Hornsea Four AfL area is presented in Figure 3-2 and its key characteristics
summarised in Table 1-1.

Table 3-2 Hornsea Four Wind Farm Site Overview
Parameters Values
Wind farm site AfL area 846 km?
Closest distance to shore 65 km
Water depth 24-63 m

3.3.3 Wind Turbines

3.3.3.1 The maximum design scenario for the wind turbines is outlined in Table 3-3 and illustrated

in Figure 3-3.
Table 3-3 Maximum Design Scenario: Wind Turbines
Parameters Design envelope
Maximum number of wind turbines 180
Maximum rotor diameter 305m
Maximum blade tip height 370 m above Lowest Astronomical Tide
Minimum blade tip height 35 m above Lowest Astronomical Tide
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: Maximum blade
. tip height
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* tip height

\/ v/

Lowest Astronomical Tide

Figure 3-3 Overview of a Typical Wind Turbine

3.3.4 Wind Turbine, Offshore Substation and Offshore Accommodation Platform Foundations

3.3.4.1 The foundation type and design for WTGs, offshore substations and offshore
accommodation platforms will depend on final site investigations and procurement
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negotiations, which will be completed post-consent. Consequently, the EIA will consider a
range of foundation types as set out in Figure 3-4 and Figure 3-5.

A B
Key Parameters Key Parameters
Sea Level
—_ ~~ . 53m Diameter . 53m Diameter
Foundation Footprint
. 5000 kJ Hammer
Energy . 93rm Diameter Scour
Protection Footprint
. 500m Diameter Vessel
<00.00.000000.Q0> Wol'kl.ﬂg Areu
53m
. . C
Monopile Piled Jacket
. Maximum diameter: 15m . Maximum numbers of legs: 4
. Maximum hammmer energy: . Maximum leg diameter: 4.6m
5000 k) . Maximum pin pile diameter: 4m
. Maximum hammer energy: 2500 kJ
Mono Suction Bucket Suction Bucket Jacket Gravity Base
. Maximum diameter: 40m . Maximum number of legs: 4 . Maximum diameter: 53m
. Mo piling required . Maximum leg diameter: 20m . Mo piling required
. No piling required
Figure 3-4 Overview of Wind Turbine Foundation Types

3.3.4.2 Insets A and B in Figure 3-4 are schematics presenting the Maximum design scenario for all
WTG foundation types shown in inset C.

e Inset A. AL WTG foundations (maximum of 180) fit within the 53 m worst-case cylinder
diameter (seabed and sea-level) and require a maximum 5,000 kJ piling energy for
installation (monopile and jacket).

e Inset B. AL WTG foundations have a maximum seabed footprint of 53 m diameter, 93
m diameter scour protection and a 500 m temporary works area for construction

vessels.
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3.3.4.3

3.3.4.4

3.3.4.5

e Inset C. ALl WTG foundation types considered within the Hornsea Four Design
Envelope.

Some form of seabed preparation may be required for each foundation type. Seabed
preparations may include seabed levelling, ground reinforcement and removing surface
and subsurface debris such as boulders, fishing nets, lost anchors etc. If debris are present
below the seabed surface then excavation may be required for access and removal. Any
unexploded ordnances found with live asmmunition will be detonated and any remaining
debris removed, where practicable.

Consent for UXO removal will be sought in a future Marine Licence application, when
geophysical survey data of suitable spatial resolution is available to identify and quantify
UXO.

The foundations will be fabricated offsite, stored at a suitable port facility and transported
to site as needed. Specialist vessels will be needed to transport and install foundations. A
scour protection layer (typically rock) may be needed on the seabed and would be
installed either before or after foundation installation.

Sea Level

A B
-I' 150m  Key Parameters Key Parameters
ul
. 150m x 150m 150m x 150m
~~— Area Foundation Footprint
i 2,500 kJ Hammer o 250m x 250m Scour
................ Energy Protection Footprint
150m ® 500m Diameter Vessel
Working Area

Piled Jacket Suction Bucket Jacket Gravity Base
Mox!mum numt?er of legs: 8 . Maximum number of legs: 8 . 150m x 150m
Maximum leg diameter: 4.6m . Maximum leg diameter: 30m Foundation Footprint
Maximum number of piles per & No piling required r No piling required

structure: 16
Maximum pin pile diameter: 3.5m
Maximum hammer energy: 2500 kJ

Concrete substructure

Figure 3

-5: Overview of Offshore Substation and Offshore Accommodation Platform Foundations
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3.3.4.6 Insets A and B in Figure 3-5 are schematics presenting the maximum design scenario for all
offshore substation and offshore accommodation platform foundation types shown in
inset C.

e Inset A. All offshore substation and offshore accommodation platform foundations
(maximum of 15) fit within the 150 x 150 m worst-case area (seabed and sea-level) and
require a maximum 2,500 kJ piling energy for installation in the case of jacket
foundations.

¢ Inset B. All offshore substation and offshore accommmodation platform foundations
have a maximum seabed footprint of 150 x 150 m, a 250 x 250 m scour protection
footprint and a 500 m temporary works area for construction vessels.

e Inset C. All offshore substation and offshore accommodation platform foundation
types considered within the Hornsea Four Design Envelope.

3.4 Electrical Infrastructure
3.4.1 Overview

3.4.1.1 The Hornsea Four electrical transmission system will likely consist of several offshore and
onshore cables and substations, as outlined in Table 3-4. The transmission system will
collect and transport the power produced at the wind turbines on to the UK electricity
transmission network. Although the transmission system will be constructed by the
Applicant, ownership will be transferred to an Offshore Transmission Operator (OFTO)
after Hornsea Four is constructed in a transaction overseen by The Office of Gas &
Electricity Markets (OFGEM), the Government regulator for gas and electricity markets.

Table 3-4 Maximum Design Scenario: Electrical Infrastructure

Package Parameter Design envelope
Offshore cables Number of array cables One per wind turbine plus potential redundant
links
Number of interconnector cables One per substation and accommodation platform
Number of export cables 6 (one per circuit) within a 1.5km cable corridor
Cable burial depth To be determined via ‘Cable Burial Assessment
Report’
Cable installation seabed preparation Boulder clearance, sandwave clearance
Cable installation methodology Trenching, dredging, jetting, ploughing, vertical
injection
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Package Parameter Design envelope
Offshore Number 13 Wind farm Array Area
substations topside 3 Export Cable Corridor
(Not Simultaneously)
Length of topside 180 m
Width of topside 90 m
Height (excluding helideck or lightning 100 m

protection) (LAT)

Installation methodology

Transport barge with crane vessel to lift in place;
alternatives such as skidding also under
consideration

Offshore booster
substations subsea

Number

6 (one per circuit)

structure Subsea structure: length 30m
Subsea structure: width 30m
Subsea structure: height 15m
Installation methodology Crane vessel or float out; piled or other method as
per substation foundations
Landfall Horizontal Directional Drill (HDD) 8 (one per circuit, plus 2 spare)

Transition Joint Bay (TJB)

6 (one per circuit)

Onshore cables

Number

18 (three per HVAC circuit)

Trenches

6 (one per circuit)

Installation

Direct-lay in trenches, or pulled through pre-
installed ducting

Permanent corridor

60m

Temporary construction corridor

80m

Onshore substation

Area of site

Site specific; indicatively 160,000m? including
energy balancing with 100,000m? temporary area
for construction

Number of main buildings

1-5

Height of main building

30m
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3.4.2 HVAC Booster Station(s)

3.4.2.1 If required, the HVAC booster station(s) will be located offshore, along the export cable
route, and could be located above the sea surface or on the seabed. If an above sea
surface design is chosen, the substation will be similar to the substations within the
offshore wind farm. If a subsea design is chosen, the electrical plant will be protected
within structures permanently attached to the seabed, as in Figure 3-5.

3.4.3 Onshore Electrical Export Cable(s)

3.4.3.1 Theindicative onshore cable arrangement is illustrated in a typical trench cross-section in
Figure 3-6. Cable installation is a well-established technique and incorporates
environmental management and mitigation measures as standard practice. Precise
installation methods will differ according to the nature of the environment through which
the cable is being installed. Most of the cable route will be constructed using the spread
method of cable construction. It has been designed to create the most cost effective and
least environmentally damaging approach to cable construction.

Soil Storage Areas
Subsoil Temporary Fencing
-
[l
[l
Haul Road ]
- = m o= L)

YUYW

Cable

Topsoil

Trench

Permanent Works Area (60m)

Temporary Works Area (80m)

Figure 3-6 Typical Cross-Section of Onshore Cable Route Corridor (not to scale)

3.4.3.2 Aswell as the typical cross-section of cables, a transition jointing bay (TJB) and jointing
bays (JB) are required. A TJB is an underground concrete structure holding the joint
between the offshore and onshore export cables, while ajointing bay is an underground
concrete structure holding the joint between sections of the onshore export cables. The
exact location of the TJB and number of JBs will be determined via the EIA process and
communicated in the PEIR if possible to do so. If not the number and location will be
communicated in the final ES.

3.4.3.3 All cables will be installed by one or a combination of open-cut and horizontal directional

drill (HDD). HDD is a trenchless method where cable is directly pulled in to pre-drilled
underground section
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3.4.4 Onshore Substation

3.4.4.1

3.4.4.2

The onshore substation contains the electrical components for transforming the power
supplied from the wind farm to 400 kV and to adjust the power quality and power factor,
as required to meet the UK Grid Code for supply to the National Grid. If a HVDC system is
used it will also house equipment to convert the power from HVDC to HVAC. The
equipment will either be housed within a single or multiple building(s), in an open yard or a
combination of the above.

The maximum design scenario will be set out in the PEIR (e.g. max height, footprint, number
and type of buildings).

3.4.5 Energy Balancing Equipment

3451

3.4.5.2

3.5

3511

Energy balancing equipment is becoming increasingly widespread to effectively and cost-
efficiently balance the supply and demand of electricity within the electrical transmission
network and thus increase the overall reliability of the system. Since this is a rapidly
evolving technology, a range of technologies are under development and hence will be
considered and assessed within the ES. The system could be housed in single or multiple
building(s), several containers, in an open yard or a combination of the above.

All energy balancing equipment will be housed wholly within the footprint of the onshore
substation as defined at PEIR.

Construction Programme

The indicative high-level construction programme shown in Figure 3-7 provides an overview
of installation durations of the main project elements. The programme assumes that
Hornsea Four will be built out to its full extent in a single construction campaign.
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Onshore export cables E—

Landfall HDD - cables

Offshore Export cables

Year O1 Year 02 Year 03 Year 04 Year 05 Year 06

Onshore substation S ————

Landfall HDD - ducts

Offshore Substations . .
Foundation

Array Cables

WTG [ ]

3.6

3611

3.6.1.2

3.6.1.3

Figure 3-7: Indicative Construction Programme

Operations, Maintenance and Decommissioning Phases

The overall operations and maintenance (O&M) strategy will be finalised once the onshore
base location and technical specification are known, including wind turbine type, electrical
transmission design and final project layout. The O&M strategy could include either an
onshore O&M base (which would be an existing facility or consented separately under local
planning regulations), an offshore O&M base (accommodation platforms), or both. The
general O&M strategy will rely primarily on crew vessels, offshore accommodation, supply
vessels, and helicopters for the O&M services that will be performed at the windfarm.

Maintenance activities will be categorised into two levels: preventive and corrective
maintenance. Preventive maintenance will be undertaken according to scheduled services
whereas corrective maintenance would be needed to cover unexpected repairs,
component replacements, retrofit campaigns and breakdowns.

At the end of the operational lifetime of the windfarm it is anticipated all offshore
structures above the seabed (foundations and electrical infrastructure) will be completely
removed and the site of the onshore substation will be restored. All electrical cables swill
be left in-situ to minimise environmental impacts associated with their removal. The
decommissioning sequence will take approximately three years and will generally be the
reverse of the construction sequence, involving similar types and numbers of vessels and
equipment. The decommissioning plan and programme will be developed prior to
construction and be updated during the project's lifespan to take account of changing
best-practice and new technologies.
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4 Site Selection and Consideration of Options

4.1 Introduction

4.1.1.1 Itisnoted that Schedule 4 (paragraph 2) of the 2017 EIA Regulations require developers to
outline how chosen options have been selected and the reasonable alternatives
considered by the Applicant. The EIA will set out the options considered for Hornsea Four
and the main reasons for selecting particular options, taking into consideration
environmental effects, technical feasibility and the overall objectives of the project. In
addition the EIA will also consider a ‘'no development option’ which will outline the likely
evolution of the baseline scenario without implementation of the development.

4.1.1.2 This chapter presents a summary of the process followed for route planning and site
selection (RPSS) that is being followed by Hornsea Four. The PEIR and ES will provide
further detail on the RPSS work including how the design, routes and locations have
evolved over time and any refinements that take place specifically as a result of the EIA
process and in response to stakeholder feedback.

4.2 AfL and Grid Connection

4.2.1.1 Factors influencing site selection for electricity transmission networks are summarised in
Section 2.2 of NPS EN-5. In particular “the general location of an electricity network project
is determined by the location of a particular generating station and the existing network
infrastructure available to take electricity to centres of energy use” (NPS EN-5, paragraph
2.2.2). In the context of Hornsea Four, the two end points are defined as the AfL and the
National Grid connection point.

4.2.1.2 The background to the former Hornsea Zone is described in section 1.2.1. Four potential
projects were identified within the former zone by SMart Wind and Hornsea Four is the last
of those projects to be developed. Hornsea Four array area will be developed within the
AfL.

4.2.1.3 A number of potential grid connection locations were discussed with National Grid.
However, the grid connection offer was made solely at the discretion of National Grid and
the Applicant therefore has not considered other options.

4.3  Electrical Infrastructure Study Area

4.3.1.1 An Electrical Infrastructure Study Area (EISA) was defined and used as an initial search area
for the RPSS work. The EISA used the locations of the AfL and Creyke Beck as its eastern
and western boundaries. The northern extent of the onshore part of the EISA runs from
Creyke Beck to just north of Barmston, and the southern extent runs from Creyke Beck to
just north of Holmpton to avoid the environmental designations at Spurn Head and the
Humber Estuary. The northern and southern extents of the offshore part of the EISA are
straight lines drawn from the northern and southern corners of the AfL to shore. The EISA is
shown in the inset of Figure 4-2.
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4.4 Landfall Location

4.4.1.1 The landfall search areaincluded the coastal stretch within the EISA (see Figure 4-2). The
search area was sub-divided into a series of zones. Zones that backed on to residential or
recreational areas were removed from consideration at an early stage. The remaining
zones were visited and rated against Black, Red, Amber and Green (BRAG) criteria (see
Figure 4-1 below).

4.4.1.2 A decision was made to avoid the Holderness Inshore Marine Conservation Zone (MCZ)
removing all zones that were located outside the current scoping boundary from
consideration. Avoidance of the MCZ was adopted as a commitment for Hornsea Four
(Co44 of the Commitments Register, Annex B). Further detail on mitigation and
commitments is provided in section 5.4.5. As a consequence, the landfall search area was
limited to the coastal stretch from south of Barmston to the northern extent of the MCZ.
The sequential process that was followed for landfall selection including the avoidance of
the MCZ is illustrated in Figure 4-2.

Identification of suitable options for the landfall, onshore substation, and onshore and offshore export cable corridors
each followed a similar process

1. Asearch area was defined for which constraints data were collected.

2. Anumber of options that avoided key constraints were identified within the search area based on project
requirements (e.g. land requirement, corridor width). Site visits were undertaken for the onshore components to
provide additional data.

3. The teams within Grsted (i.e. Environment and Consents, Land and Property, Commercial, Technical and Electrical
Installation) developed selection criteria for a Black, Red, Amber and Green (BRAG) appraisal to be undertaken in

order to rank the options, with options ranked fromn most preferred to least preferred.

The BRAG ratings were defined as follows:

. Potential showstoppers to development.

o EEE High potential for the development to be constrained.

e  Amber Intermediate potential for the development to be constrained.
o GCreen Low potential for the development to be constrained.

Black and red constraints are critical in determining features that should be avoided wherever possible to avoid
consenting risk, reduce EIA complexity and reduce the cost of mitigation. Hornsea Four has subsequently made
commitments based on the avoidance of features that were rated as black and red constraints (e.g. national and
international environmental designations). These commitments are set out in the Commitments Register (see section
5.4.5 and Annex B) and Hornsea Four will continue to identify where commitments can be made to avoid constraints
based on the RPSS work in order to reduce project risk and deliver a proportionate EIA.

Amber and green constraints are those that may be more readily minimised or managed by employing appropriate
mitigation measures. Based on the BRAG appraisal the number of options were reduced. The remaining options will
continue to be reduced as preferred options and alternatives are identified and refined for the PEIR and ES.

Figure 4-1: Route Planning and Site Selection Methodology
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4.5 Onshore Substation Site

4.5.1.1 An area of 3 km radius was applied to Creyke Beck to limit the search for a suitable
onshore substation site to an area as close as reasonably practicable to the grid
connection offer location. The search area was then amended to remove heavily
constrained areas (e.g. settlements and other highly or more populated areas including
Beverley and Cottingham). The area to the east of Hull — Scarborough railway line was
removed from the search area when the eastern electrical cable route was discounted due
to the fact that no suitable crossing point on the Woodmansey Road could be identified
that satisfied the Applicant’s search and technical criteria. Refinement of the onshore
substation search areais illustrated in Figure 4-3. The next step is to identify suitably sized
land parcels within the search area as onshore substation site options for these to then be
rated against BRAG criteria to be included as part of the PEIR.

4.6 Onshore and Offshore Export Cable Corridors (ECC)
4.6.1 Onshore Export Cable Corridors

4.6.1.1 The Onshore ECC options started as straight lines from the potential landfall locations to
Creyke Beck. Figure 4-4 illustrates an example of mapping constraints, application of
buffer zones based on the BRAG criteria and how the initial straight line route options were
rerouted to avoid black and red constraints and minimise the length of traversal through
areas of amber constraints. Following this rerouting, avoidance of constraints became
commitments of the project. Once a centreline was established, 200 m and 700 m buffer
areas were applied to represent the indicative permanent and temporary areas for the
purposes of seeking a Scoping Opinion.

4.6.2 Offshore Export Cable Corridors

4.6.2.1 Similar to the onshore ECCs, the offshore ECCs started as straight lines connecting the AfL
to the potential landfall locations. Figure 4-5 illustrates an example of how the straight
line route options were rerouted to avoid buffered black and red constraints and minimise
the length of traversal through areas of amber constraints. Avoidance of these constraints
became commitments of the project. Similarly to the onshore ECC, once a centreline had
been established 2,000 m and 3,000 m buffer areas were applied to represent the
indicative permanent cable area and temporary works area for the purposes of seeking a
Scoping Opinion. The biggest influence on the route of the offshore ECC was the decision
to avoid the Holderness Inshore MCZ (Co33, Annex B) and the Holderness Offshore
recommended MCZ (rMCZ)(Co45, Annex B)
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4.7 Refinement and Next Steps

4.7.1.1 The scoping boundary presented in this Scoping Report is a composite of the search areas
adopted at this stage in design and RPSS development to identify the location of the
landfall, onshore substation, permanent cable area and temporary works corridor, and
within which they may all be moved or deviated. As design and RPSS development
continues, the number of options, areas and width of the corridors will reduce. This
incremental process is set out in Table 4-1 and the concept is illustrated for the onshore
ECC in Figure 4-6.

Table 4-1 Refinement of Design and RPSS Development

Stage Description

Scoping Onshore ECC:

e Indicative Permanent Cable Area (200 m): the area at this stage in design development
within which the final 80 m working width for the cable is planned to be located.

e Indicative Temporary Works (700 m): the area at this stage in design development within
which temporary works (e.g. construction, HDD and storage compounds) are planned to
be located and within which the 200 m Permanent Cable Area may be deviated.

Onshore Scoping Boundary (2,000 m): the search area adopted at this stage in design
development to identify the Permanent Cable Area and Temporary Works corridors and within
which the Permanent and Temporary Cable Areas may be deviated.

Offshore Scoping Boundary (3,000 m): the search area adopted at this stage in design
development to identify the offshore export cable route and temporary works area and the
area within which they may be deviated.

PEIR Onshore ECC:

e Indicative Permanent Cable Area (100 m): the area at the PEIR stage in design
development within which the 60 m working width for the cable is planned to be located.

e Indicative Temporary Works (200 m): the area at the PEIR stage in design development
within which temporary works (e.g. construction, HDD and/or storage compounds) are
planned to be located and within which the 100 m Permanent Cable Area may be
deviated.

e Indicative Access: Area required for access (temporary or permanent) to the construction

and/or operation and maintenance activities. Located within the 2,000m Scoping area.
Onshore substation: preferred and alternative site within the onshore substation search area.
Landfall: preferred and alternative site within the landfall search area.
Offshore ECC (1,500 m): the area at the PEIR stage in design development within which the

offshore export cable route and temporary works area are planned to be located. Located
within the 3,000 m offshore scoping area.
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Stage Description

DCO Application | Onshore ECC:

e  Permanent Cable Area (60 m): Area for all permanent (electrical cables and TJBs) and
temporary (soil storage and construction haul road)

e  Compound: construction, HDD and/or storage compounds outside of the permanent cable
corridor for auxiliary works.

e  Access: Area required for access (temporary or permanent) to the construction and/or
operation and maintenance activities. Located within the 2,000m Scoping area.

Onshore substation: preferred site within the onshore substation search area.

Landfall: preferred site within the landfall search area.

Offshore ECC (1,000 m): the area within which the export cable route and temporary works
area are planned to be located. Located within the 3,000 m offshore scoping area.

Figure 4-6 illustrates how the temporary work area (700 m) will be used to locate indicative
logistics areas and permanent and temporary access to the ECC. The indicative logistics areas will
be refined to an indicative logistics compound for the PEIR and further refined for the DCO
application. This may involve changes to the location of the logistic compound site as design
matures (e.qg. following discussions with land owners). However, any changes to the location will
remain within the initial temporary work area (700 m). Indicative HDD compounds will be located
within the PEIR temporary work area (200 m) as part of the DCO application.
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5 EIA Methodology

5.1 Introduction

5.1.1.1 This chapter describes the broad principles of the methodology that will be adopted for
the Hornsea Four EIA. It describes the approach that will be used to identify, evaluate and
mitigate potential likely significant environmental effects and the tools that have been
used to deliver proportionality in this process (e.qg. the Impacts Register, see section 5.4). It
also sets out the proposed temporal, spatial and technical scope of the EIA.

5.2 Key EIA Regulations, Policy and Guidance

5.2.1.1 ElAis aprocedure required under the terms of Directive 2011/92/EU, as amended by
Directive 2014/52/EU on assessment of the effects of certain public and private projects
on the environment.

5.2.1.2 Article 1(1) of the Directive (as amended) sets the focus of EIA on the assessment of the
environmental effects of those public and private projects “which are likely to have
significant effects on the environment”. Article 2(1) of the Directive states that:

“Member States shall adopt all measures necessary to ensure that, before development
consent is given, projects likely to have significant effects on the environment by virtue, inter
alia, of their nature, size or location are made subject to a requirement for development
consent and an assessment with regard to their effects on the environment.”

5.2.1.3 Article 3 and Article 8, respectively, also states that:

"..in an appropriate manner, in the light of each individual case and in accordance with
Articles 4 to 12, the direct and indirect significant effects of a project...”

“The results of consultations and information gathered pursuant to (the EIA procedure) shall
be duly taken into account in the development consent procedure”.

5.2.1.4 The 2017 EIA Regulations implement the EIA Directive (as amended) in England for NSIPs.

5.2.1.5 Matters relevant to the EIA process and topics to be addressed are also identified in UK
Government policy, including sector-specific National Policy Statements (NPS):
Overarching NPS for Energy (NPS EN-1) (DECC, 2011); NPS for Renewable Energy
Infrastructure (NPS EN-3) (DECC, 2011); and NPS for Electricity Networks Infrastructure
(NPS EN-5) (DECC, 2011);

5.2.1.6 In addition to the directive, regulations and relevant policy, the EIA will be undertaken with
reference to the following documents (plus topic-specific guidance referenced in

subsequent sections of this Scoping Report), amongst others:

e Advice Note Three (version 7), EIA Consultation and Notification, Planning
Inspectorate, August 2017;
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e Advice Note Seven (version 6), Environmental Impact Assessment: Process, Preliminary
Environmental Information and Environmental Statements, Planning Inspectorate,
December 2017;

e Advice Note Nine (version 3), Rochdale Envelope, Planning Inspectorate, July 2018;

e Advice Note Ten (version 8): Habitat Regulations Assessment relevant to Nationally
Significant Infrastructure Projects, November 2017;

e Advice Note Eleven(version 4): Working with public bodies in the infrastructure
planning process, Planning Inspectorate, November 2017;

e Advice Note Twelve (version 5): Transboundary Impacts and Process, Planning
Inspectorate, March 2018;

e Advice Note Seventeen (version 1), Cumulative effects assessment relevant to
nationally significant infrastructure projects, Planning Inspectorate, December 2015;

e Advice Note Eighteen (version 1): The Water Framework Directive, Planning
Inspectorate, June 2017;

e Offshore Wind Farms: Guidance Note for Environmental Impact Assessment in Respect
of Food and Environment Protection Act 1985 and Coastal Protection Act 1949
requirements (CEFAS, 2004);

e  Cumulative Impact Assessment Guidelines - Guiding Principles For Cumulative Impact
Assessment in Offshore Wind Farms (RenewableUK, 2013);

e Guidelines for data acquisition to support marine environmental assessments of
offshore renewable energy projects (CEFAS, 2012);

e Guidelines for Environmental Impact Assessment, IEMA, 2004;

¢ Guide to Shaping Quality Development, IEMA 2015; and

e Delivering Proportionate EIA, A Collaborative Strategy for Enhancing UK
Environmental Impact Assessment Practice, IEMA 2017.

5.2.1.7 Afull account of applicable legislation and guidance taken into account within the EIA
methodology will be documented within the PEIR and ES.

5.3 Approachto theEIA
5.3.1 General Approach

5.3.1.1 The purpose of the EIA process and its resultant documentation is to inform the SoS (and
PINS, who will examine the application and make a recommendation as to whether to
grant consent) and to provide a source of information for stakeholders, regarding the likely
significant effects associated with the development during its construction, operation and
maintenance, and decommissioning.

5.3.1.2 The likely significant effects of Hornsea Four will be identified for each relevant EIA topic.
This will be done by comparing baseline environmental conditions (i.e. the current state of
the environment without Hornsea Four) with the conditions that would prevail were
Hornsea Four constructed and operated. The significance of these changes will be
assessed against such matters as the possible breach of a limit or capacity of the natural
environment to absorb the resultant effect.
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5313

5314

5.3.1.5

Effects will be assessed in relation to environmental receptors, that is: people (e.q.
residents of buildings, users of facilities, employees of businesses), built resources (e.qg. listed
buildings) and natural resources (e.q. sites of ecological importance, protected species).

The overall EIA approach is shown in Figure 5-1. While Figure 5-1 provides a general
framework for identifying impacts and assessing the significance of their effect(s), in
practice the approaches and criteria applied across different environmental and socio-
economic topics vary. Chapters 6 and 7 outline the proposed approaches to the technical
topics that will be addressed in the EIA.

The remainder of this chapter introduces the approaches to key aspects of the EIA.

5.3.2 Proportionate EIA Approach

5321

5.3.2.2

As noted by the Institute of Environmental Management and Assessment (IEMA, 2017),
delivering proportionate ElIA is a key issue for the UK planning and consenting system and
developers seeking to take projects forward. [IEMA go on to acknowledge that:

“Delivering proportionate assessment cannot be achieved without significant improvements
to the way scoping operates in UK EIA practice. The understanding of scoping must evolve
from a stage in the assessment to a core process running throughout an EIA, which presents
ongoing opportunities to define and redefine what information is of value and how it to make
it accessible to different stakeholders.”

Adopting this IEMA guidance, delivering proportionate EIA for Hornsea Four will be a
progressive activity that has started with scoping, and will proceed through the Evidence
Plan process and consultation and present the outcome in the PEIR and ES. The approach
and tools used to deliver a proportionate approach in the EIA are described in section 5.4.
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Proportionate Approach to Scoping

5.4.1 Overview

5411

5.4.1.2

5413

A number of approaches have been adopted for Hornsea Four that are aimed at delivering
a proportionate EIA:

e route planning and site selection (Chapter 4 and section 5.4.2);

e theimpacts register (section 5.4.4, Annex A);

e capitalising on the existing evidence base (section 5.4.4);

e early adoption of mitigation and the commitments register (section 5.4.5, Annex B);
and

e atiered approach to define an appropriate level of assessment (section 5.4.6).

One key aspect of the approach to scoping is the initial identification of the likely
significant effects of Hornsea Four. This initial assessment of likely significance is supported
by a combination of:

e knowledge acquired by the EIA team on baseline conditions at this stage;

e definition of the project up to this point;

e national policy and standards;

e the evidence base and experience of similar projects passing through the consenting
system;

e topic-specific criteria for impact magnitude, receptor sensitivity to impacts and
significance of effect; and

e the professional judgement of experts.

In general a reasonable degree of confidence in the identification of likely significance
effects in this scoping report can be drawn from the wealth of baseline data already
available and the general consensus on the main impacts and effects of projects like
Hornsea Four.

5.4.2 Route Planning and Site Selection

5421

Route planning and site selection is described in Chapter 4. In addition to designing a
technically feasible project, RPSS aims to avoid or reduce impacts by committing to avoid
the most sensitive, important or valuable features early in project design and in so doing
reducing the scope of the Hornsea Four EIA and the amount of assessment required. An
example of how this has been applied is illustrated in Figure 4-4. The commitments that
have been made through the RPSS process are included in the Commitments Register
(Annex B).

5.4.3 Thelmpacts Register

5431

A cornerstone of the approach to delivering proportionate EIA is the development of an
impacts and effects register (the ‘impacts register’). The purpose of the impacts register is
to:

e detail all the potential impacts for Hornsea Four;

e adopt asystematic approach to the identification of impacts and effects, and to then
take this approach forward and develop it further during scoping and thereafter in the
PEIR and ES;
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e define the baseline data required to inform impact assessment;
e provide a high-level impact assessment (magnitude, sensitivity and significance);
e detail the appropriate level of EIA (referred to as 'tiered approach’, see section 5.4.6);
e list mitigation measures embedded in or committed to in design, and those additional
mitigation options identified in the EIA process requiring sign-off by Hornsea Four, to
reduce effects; and
e act as aconsultation tool which will be communicated to all stakeholders at Scoping,
LEIl, PEIR and DCO.
5.4.3.2 The lmpacts Register is an Excel spreadsheet comprising the columns described in Table
5-1. The Impacts Register allows the user to sort and filter the impacts and effects that
are most relevant to them. For example, it can be filtered to only show impacts that will
occur during construction or those related specifically to the installation of the onshore
export cable. The Impacts Register will be disclosed to stakeholders at scoping (as part of
this report and consultation events), PEIR and ES. An extract of the register is included in
each of the topic sections and the full document is included as Annex A. It should be noted
that the Impacts Register included in Annex A is a snapshot in time and for the purposes of

establishing the impacts identified at the scoping stage. The actual Impacts Register is a
live document and will be updated on an iterative basis.

5.4.3.3

As a consultation tool stakeholders will be able to review the impacts included in the

register and agree the level of assessment that is proposed.

Table 5-1

Impacts Register Contents

Column title

Content

Reference

Sets a unique reference number for each impact.

Project element

Sets the project element to which the impact relates. For onshore, the options are

landfall, cable route corridor, onshore substation or all onshore project elements

Project phase

Sets the project phase relevant to each impact i.e. construction, operation &

maintenance, and decommissioning.

Impact description

Describes the change that occurs in the environment as a result of a project activity and
results in an impact.

Embedded mitigation

measures

Describe the mitigation inherent in the design, include design measure, construction
method and management plan

Magnitude rankings

Sets the expected magnitude of the impact, applying topic-specific criteria (no change,
negligible, small, medium or large).

Magnitude justification

Provides a brief justification for the chosen magnitude ranking.

Importance / sensitivity
ranking

Sets the importance/sensitivity of the receptor derived from topic-specific criteria
(negligible, low, medium, high).

Importance /sensitivity
justification

Provides a brief description / justification for the importance/sensitivity ranking
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Column title Content

Likely significance of Traffic light:

effect e  Green: not significant or of minor significance (scoped out);
e Amber: likely significant effects (simple assessment approach); or
e Red: likely significant effects (detailed assessment approach)
Baseline data Briefly describes the baseline data requirements to inform assessment.

requirements

5.4.4 Evidence Base

5441

5.4.4.2

5.4.43

Hornsea Four is located within the former Hornsea Zone, for which large volumes of
existing data and knowledge regarding the baseline environment are available from the
previous three Hornsea projects, as well as from other sources. The Hornsea Four EIA,
including this scoping stage, will maximise the use of these data and related assessments,
in order to:

e characterise the baseline environment to inform the EIA where data are suitable to do
SO;

e scope out certain matters from further assessment where there is a clear evidence
basis in order to avoid duplication of assessment; and

e where certain matters are scoped in, draw upon the evidence base and previous
impact assessment work where appropriate.

The topic sections of this Scoping Report identify where the evidence base has been drawn
upon for scoping and where it will continue to be drawn on to inform the EIA. Where
relevant, each topic section of this Scoping Report sets out the following.

e The data that have already been obtained and the role of existing and publicly
available data sources in defining the baseline environment for Hornsea Four.

e Where this scoping process has identified a requirement, a description of additional
data that will be collected in order to inform the Hornsea Four EIA.

As part of the pre-application consultation process for certain key topics, the nature of the
existing baseline dataq, its sufficiency for the Hornsea Four EIA and any requirements for
further data collection are currently being discussed with the relevant consultees as part
of the Evidence Plan Process (see section 5.6.5).

5.4.5 Adopted Mitigation and the Commitments Register

5451

For each topic the EIA process has systematically identified impacts and effects and taken
into consideration mitigation measures that Hornsea Four has already adopted. These
mitigation measures include both avoidance, best practice and design commitments,
which are classified into primary or tertiary measures in accordance with the IEMA ‘Guide
to Shaping Quality Development’ (2015) definitions.

e Primary (inherent) mitigation: are measures that form an intrinsic part of the design that
are described in the design evolution narrative and included within the project
description e.qg. reducing development heights to reduce visual impact.
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e Secondary (foreseeable) mitigation: those measures that require further activity in
order to achieve the anticipated outcome, e.qg. development of the optimal
reinstatement measures for restoring a disturbed sensitive natural habitat.

e Tertiary (inexorable): are measures which will be required regardless of the EIA process

as they are imposed e.qg. as a result of legislative requirements and/or standard
industry practices (e.q. via a Construction Environmental Management Plan (CEMP),
Code of Construction Practice (CoCP) or similar).

5.4.5.2 As advocated in the IEMA Guidance (2015) it is only necessary to assess potential effects
arising from the final design, incorporating all primary and tertiary mitigation (only pre-

mitigation effects and residual effects need both be set out where secondary mitigation is

required). In this respect the EIA team has considered mitigation measures that Hornsea
Four has committed to adopt in making an initial assessment of the likely significant
effects. A number of offshore wind farms and cable connections have been built and are
operating in UK waters and many more have passed and are passing through the
consenting processes. As aresult, effective mitigation measures (usually ‘primary’ and
‘tertiary’) for most of the impacts associated with offshore wind developments are well-
developed and widely-accepted.

5.4.5.3 While Hornsea Four will need to develop further mitigation measures (mainly ‘secondary’)

to address certain site and area-specific conditions and sensitivities, there are also many
measures that Hornsea Four can confidently adopt from the outset of the EIA process.
These measures are described in Chapters 6 and 7 together with the evidence base for
impacts (e.qg. drawing from the ‘Industry Evidence Programme for Proportionate Impact
Assessment’ which is specific to offshore wind ElAs).

5.4.5.4

Once they are agreed by Hornsea Four, all commitments are recorded in the
Commitments Register (Annex B) that is maintained as an Excel spreadsheet. The contents

of the Commitments Register is set out in Table 5-2.

Table 5-2

Commitments Register Contents

Orsted

Column title

Content

Reference

Sets a unique reference number for each commitment.

Project element

Sets the project element to which the impact relates. For onshore, the options are
landfall, cable route corridor, onshore substation or all onshore project elements

Activity

Sets the project phase relevant to each impact i.e. construction, operation &

maintenance, and decommissioning.

Project stage /

commitment priority

Sets the stage of the project that the commitment has been agreed (e.g. RPSS, Scoping)

Commitment

Describes the commitment in full.

Onshore topic
relevance

Check box against the onshore topics to which the commitment is relevant.

Offshore topic
relevance

Check box against the offshore topics to which the commitment is relevant.

Classification

Classification of the commitment against the IEMA mitigation classification (i.e. primary,
secondary or tertiary).

Where is the approved
commitment secured

Sets out how the commitment is secured (e.qg. it is a requirement for the CoCP and DCO)
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5.4.6 Tiered Approach

5.4.6.1 Asaresult of the above approaches adopted for the EIA scoping stage some matters can
be justifiably scoped out of any further assessment additional to that presented in this
Scoping Report; other matters can be assigned with an appropriate level of assessment
methodology (broadly ‘simple’ or ‘detailed’) as part of a tiered approach to EIA. This
process begins within the Impacts Register, which assigns provisional levels for assessment
for each impact which are then tested in further in the scoping process. Under each topic
this Scoping Report sets out the following.

e Effects that are judged to be not significant and which will be ‘scoped out of further
assessment’ in the EIA. The evidence basis for this judgement, together with
embedded mitigation is set out.

e Likely significant effects that the applicant proposes be addressed through a ‘simple
assessment’ approach in the PEIR and ES. What comprises a ‘simple assessment’ for
that topic/effect is defined and may typically relate to secondary baseline data
acquisition (e.g. desk and literature based) and assessment method (e.qg. qualitative).

e Likely significant effects that the applicant proposes be addressed through a ‘detailed
assessment’ approach in the PEIR and ES. The approach (baseline data collection,
impact analysis methods etc.) are defined for each topic/effect and may typically
include primary data acquisition by survey or series of surveys and assessment
methods that are based on quantifying impacts e.qg. through modelling.

5.4.6.2 Scoping the Hornsea Four EIA maximises the use of the evidence base and professional
judgement. There are many sources of monitoring data, that show many predictive
assessment methods to be overly conservative, and these sources are used to inform EIA
scoping. IEMA specifically references the ‘Industry Evidence Programme for Proportionate
Impact Assessment’ which is specific to offshore wind ElAs (see e.g. Industry Evidence
Programme Offshore Wind Farms - Pilot Industry Evidence Base June 2018, The Crown
Estate, IEMA, Royal Haskoning DHV. The findings of the programme to date have
developed summaries for 14 offshore wind farm EIA topics. It should be noted that the
findings are a work in progress and represent the knowledge that was drawn together as
part of a pilot. Many of the findings suggest recommendations that could improve
practice, reduce costs, improve efficiency and promote proportionate assessment.

5.5 Impacts, Effects, Mitigation and Significance

5.5.1.1 Taking account of the [IEMA EIA Quality Mark Article!, Impacts’ are defined as the physical
(and chemical) changes that will be caused by Hornsea Four activities. ‘Effects’ are defined
as the consequences of these impacts to biological populations, ecosystems and humans
(including their physical and cultural assets).

5.5.1.2 Asnotedin Figure 5-1, for many topics the likely significance of an effect is established by
combining the magnitude of an impact with the sensitivity of the receiving environmental
resource or receptor to that particular impact (sensitivity is not considered as an inherent
characteristic but how something specifically responds to an external factor). The
importance or value of aresource or receptor is also considered.

1 https://transform.iema.net/article/impacts-and-effects-do-we-really-understand-difference
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5.5.1.3 Asset out in various widely used methodologies (e.g. Design Manual for Roads and Bridges
(DMRB), Highways Agency 2009 and PD 6900:2015 Environmental impact assessment for

offshore renewable energy projects — Guide, BSI 2015), the majority of technical topics will
assess the likely significance of an effects as follows.

e The level of effect will be determined by considering the magnitude of an impact
together with the importance and value of an affected resource or receptor and its
sensitivity to the impact. (see Figure 5-2).

e Alevel of effect of moderate or more will generally be considered a ‘significant’ effect.

A level of effect of minor or less will be considered ‘not significant'.

5.5.14

5.5.1.5

5.5.1.6

Magnitude of Impact/Degree of Change
Negligible Minor Moderate Major
o Minor (Not Significant)

3 o Not Significant or ) o

S Not Significant ) o Minor (Not Significant) or Moderate
o Minor (Not Significant) L
2 (Significant)
£
= £
G 2 - . - L Moderate (Significant)
] b Not Significant Minor (Not Significant) Moderate (Significant) _ T
Iy > or Major (Significant)
g
2
‘8'- = Minor (Not Significant) Moderate (Significant) Major (Significant) or
E -:% Not Significant or Moderate or Major (Significant) Substantial
;3: (Significant) (Significant)
)
> Major (Significant) or

2 5 N Moderate (Significant) jor (Sig . ) Substantial

g T Not Significant . L Substantial L

or Major (Significant) L (Significant)
(Significant)
Figure 5-2 Deriving the Level of Effect and its Significance

The matrix is based on the DMRB methodology as modified in the Hornsea Three ES
(ENO10080-000530-HOWO03_6.1.5_Volume 1 - Ch 5 - Environmental Impact Assessment
Methodology). Further modifications have been introduced in the interest of proportionate
assessment and in accordance with guidance presented in BSI 2015 such that:

e amagnitude of impact of 'no change' is not assessed since it will always lead to a not
significant effect;

e anegligible magnitude impact is not considered further since it will always lead to a
not significant effect; and

e resources and receptors of negligible importance, value or sensitivity are not
considered further since any magnitude of impact on them would not lead to a
significant effect.

For some topics, significance is established by simply comparing the magnitude of an
impact with a quantified standard. In this instance the quantified standard is in turn based
on a level at which recognised effects are triggered (e.q. sleep disturbance for noise). Topic
specific methodologies that will be followed during the EIA are included in Annex C.

Mitigation measures are developed to avoid, minimise, reduce or remedy (e.qg. reinstate or

restore) any negative effects identified, and to create or enhance positive effects such as
environmental and social benefits. These are applied based on a hierarchy illustrated in
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5.5.17

5518

5.519

Figure 5-3. In this context, mitigation measures are taken to include design measures
(primary mitigation) and construction practices, as well as management actions (both
secondary and tertiary mitigation). In some instances mitigation alone may not be
sufficient to reduce an impact or effect to a not significant level and other measures such
as offsets (which can also deliver enhancement) are then considered (an example of
secondary mitigation).

Once mitigation measures are agreed they become commitments of Hornsea Four.
However, it is good practice to consider mitigation measures iteratively with design in the
form of a hierarchy where avoidance is the primary objective and offset is a last resort.
Although an offset may provide enhancement, enhancement in itself is different, typically
adding something positive in accordance with local or national policy. Enhancement is not
mitigation.

Residual effects, once mitigation measures have been applied, will be classified as not
significant or still significant (albeit reduced), as appropriate. Where effects are still
significant, the mitigation options considered and the reasons for selecting particular
measures will be reported in the PEIR and ES.

The degree of significance attributed to residual effects is related to the weight the EIA
team considers should be given to them in making decisions on the Project and, where
appropriate, the application of DCO requirements and other conditions.

5.5.1.10 Effects of moderate significance or above are considered important to decision making,

warranting careful attention to ensure conditions regarding mitigation and monitoring
employ the most appropriate (technically feasible and cost-effective) measures.

5.5.1.11 Effects of minor significance or less are or may be brought to the attention/ of decision-

makers but will typically be identified as warranting little if any weight in the decision;
mitigation will typically be achieved using normal good practice, e.q. for construction.
Some topic guidance designates effects of minor significance as being ‘not significant’ in
the context of the 2017 Regulations. In order to deliver a proportionate EIA this approach
has been adopted for the Impacts Register (see section 5.4.3, Annex A) and the tiered
approach for assessment (see section 5.4.6).

5.5.1.12 Where concerns remain over the significance of residual effects and there is no scope to

reduce the significance of the effect through practicable mitigation measures aimed
directly at the impact then the EIA will consider and present ways to offset the effect.
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Figure 5-3 Mitigation Hierarchy

5.5.1.13 For effects that are initially assessed to be of major significance a design change (primary
mitigation) is usually implemented to avoid, minimise or reduce these, followed by a
reassessment of significance. For effects initially assessed to be of moderate significance,
specific mitigation measures such as engineering controls or construction methods
(secondary and tertiary mitigation) are usually considered to reduce the impacts and their
effects to levels as low as reasonably practicable. This approach takes into account the
technical and financial feasibility of mitigation measures. Effects assessed to be of minor
significance are usually managed through the implementation of management plans, good
industry practice, operational plans and procedures.

5.5.1.14 ElA is intended to ensure that decisions on projects are made in full knowledge of their
likely effects on the environment and society. The residual effects and their significance
reported in the PEIR and ES will be based on Hornsea Four as planned and designed fully
inclusive of all proposed mitigation.

5.5.1.15 The mitigation measures developed during the EIA process (secondary mitigation), as well
as standard industry practice measures, will be fully committed to by the Applicant as
integral aspects of Hornsea Four.

5.5.1.16 As and when new mitigation measures are agreed as commitments by Hornsea Four they
will be added to the Commitments Register. The rankings set out within the Impacts
Register will then be updated to take account of these new commitments. Hornsea Four
will communicate the new commitments and any resulting changes to stakeholders in a
timely manner. This communication will be done via the evidence plan process (section
5.6.5), PEIR and Local Information Events.

5.5.1.17 Even with a final project description and an unchanging environment, predictions of
impacts and their effects on resources and receptors can by definition be uncertain.
Predictions can be made using varying means ranging from qualitative assessment and
expert judgement (including reference to the evidence base) through to quantitative
techniques (e.g. modelling). The accuracy of predictions depends on the methods used and
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the quality of the input data for Hornsea Four and the environment. Where an assumption
has been made, the nature of any uncertainty which stems from it will be presented.

5.5.1.18 Where uncertainty affects the assessment of effects, a conservative (i.e. reasonable worst
case) approach to assessing the likely residual effects will be adopted with mitigation
measures developed accordingly.

5.5.1.19 To verify predictions and to address areas of uncertainty, monitoring will be proposed as a
key aspect of environmental management for the construction and operation of Hornsea
Four.

5.6 Consultation and the Evidence Plan Process
5.6.1 Overview

5.6.1.1 Before an application for a DCO is submitted to PINS, extensive informal and formal
statutory consultation with key stakeholders (local authorities, statutory bodies, the local
community and interest groups) is required. This consultation is undertaken during the
preparation of consultation material (including the PEIR), before the DCO application is
made.

5.6.2 Pre-application Consultation

5.6.2.1 With regards to the pre-application consultation, in brief, the Planning Act 2008 requires
the Applicant to:

e consult with the relevant local authorities on what should be contained within the
Applicant’s SoCC, which will describe how the Applicant proposes to consult the local
community about the proposal;

e have regard to the local authorities response to that consultation in preparing the
SoCC;

e publish the SoCC in a locally circulating newspaper, as required by secondary
legislation, and carry out consultation in accordance with the SoCC (this Scoping
Report will help to inform that consultation exercise);

e consult arange of statutory consultees as identified by PINS (this Scoping Report will
help inform that consultation exercise);

e set adeadline of at least 28 days by which responses to consultation must be received;

e notify PINS of the proposed DCO application;

e publicise the proposed application in accordance with regulations in secondary
legislation;

¢ have due regard to relevant responses to publicity and consultation within the DCO
application; and

e prepare a Consultation Report and submit it to PINS with the DCO application and ES.

5.6.3 Statement of Community Consultation

5.6.3.1 Under Section 47 of the Planning Act (2008), the Applicant has a duty to prepare a SoCC
which sets out how it plans to consult local communities on the proposed development
and must conduct its consultation in line with this statement. The Applicant must consult
on and agree the contents of the SoCC with each of the local authorities, in whose area
the proposed development is situated (as prescribed in section 43(1)).
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5.6.3.2

5.6.3.3

5.6.3.4

In the case of Hornsea Four, all land in or on which the onshore works will be situated come
under the local authority jurisdiction of East Riding of Yorkshire Council (ERYC). ERYC was
consulted on the contents of a draft SoCC in September 2018.

In addition to ERYC, a number of neighbouring local authorities were consulted on the
contents of the SoCC. Specifically this included:

e Hull City Council;

e Scarborough Borough Council;

¢ Rydale District Council;

e North Yorkshire County Council;

e York City Council;

e Selby District Council;

e Doncaster Metropolitan Borough Council; and
e North Lincolnshire Council.

A copy can also be found on the Hornsea Four website
(www.hornseaprojects.co.uk/hornsea-project-four/).

5.6.4 Consultation Process

5.641

5.6.4.2

5.6.4.3

PINS, having received this Scoping Report, will consult with the relevant authorities and
prescribed statutory consultees to seek their comments on the scope of the proposed
studies. Following consultation with statutory consultees on the scoping of the EIA, the
SoS will provide a Scoping Opinion. In parallel with this process, the Applicant will also
hold a number of public consultation events as set out in SoCC. At these Local Information
Events, attendees will have the opportunity to complete a feedback form either on the
day or online, and a consultation summary will be produced and made available online.
Attendees will also be invited to review and comment on the Impacts Register and
Commitments Register and to suggest additions.

The EIA Regulations require Preliminary Environmental Information (PEI) to be provided for
public consultation by those seeking a DCO for NSIPs. The format of and level of detail
required in the PEl is not defined in a prescriptive way by the EIA regulations. However, it
must cover those areas being assessed by the ES, which will accompany the application for
Development Consent. The PEIR will incorporate the findings of the surveys and initial
assessments to date and will enable consultees to develop an informed view of the
potential significant environmental effects of Hornsea Four. The Applicant will be seeking
feedback on this from statutory consultees, local communities and interested parties.

The Applicant plans to further refine Hornsea Four, in terms of the detailed consent
application to be submitted, based upon the consultation responses received from the PEI
process. The final results of the EIA will be presented in an ES and a summary of all the
consultation responses received will be presented in a final Consultation Report, both of
which will accompany the DCO application

5.6.5 Evidence Plan Process

5.651

The Evidence Plan (EP) process for Hornsea Four commenced in September 2018 and will
seek to agree the evidence required to be submitted to the Planning Inspectorate as part
of the DCO Application.
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5.6.5.2 The primary aim of the EP process is to seek agreement with key stakeholders on the data
and information to be included in the ES that will be drafted to support the application to
PINS for a DCO (pursuant to the Infrastructure Planning (Environmental Impact
Assessment) Regulations 2017). The process will also be used to communicate Hornsea
Four's approach to proportionate EIA and how it intends to deliver this in regards to the
dataincluded in the ES. The EP will also incorporate matters relevant to the Conservation
of Habitats and Species Regulations 2017 (the “Habitats Regulations”) and will also seek to
ensure that sufficient information is provided to support the Habitat Regulations
Assessment (HRA) that will also accompany the DCO application (and in accordance with
PINS Advice Note 10).

5.6.5.3 The EP process also seeks to make discussions more structured and efficient, allowing key
environmental and consenting issues to be identified between multiple interested parties.

5.6.5.4 The EP process is a voluntary informal process and the EP will form a record of the
agreements and disagreements between the Applicant and the interested parties at the
point of the application being made (and a record of the discussions leading up to that
point). The EP will form the basis for many of the documents produced during the
application process which will be consulted on formally as part of the DCO application. It
is hoped that the Evidence Plan log which will be used to record agreements and
disagreements between the Applicant and the interested parties will help inform
Statements of Common Ground (SoCQ) such as may be required by PINS, the Examining
Authority.

5.6.5.5 The EP process will be overseen by a Steering Group who will be responsible for ensuring
that progress is being made and that the process is being conducted efficiently and
according to the project timescales. The Steering Group consists of the following
organisations:

e the Applicant;

e PINS;

e Natural England;

e Marine Management Organisation (MMO); and
e East Riding of Yorkshire Council (ERYC)

5.6.5.6 The EP process commenced in August 2018 and will continue until the application
submission. Meeting and workshops have been scheduled to coincide with strategic project
milestones such as receipt of scoping responses, pre and post PEIR and pre-DCO
application submission. This schedule ensures that sufficient data are available to enable
meaningful and effective discussions to take place. It is anticipated that Interim meetings
on specific topics, for example Offshore and Intertidal Ornithology, are likely to be
required.

5.7 Technical, Spatial and Temporal Scopes
5.7.1 The Technical Scope

5.7.1.1 Chapters 6 and 7 set out the approaches to be adopted for each technical topic (the
‘technical scope’) that makes up the EIA. In some instances reference is made at the topic
level to the spatial and temporal scopes and these will be refined further in the course of
the EIA and reported in the ES. For each topic, impacts and effects are either scoped in or
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out, justification for such decisions provided and for matters scoped in the proposed
assessment approach and baseline data requirements are described. A summary table
that sets out each of the aspects or matters that are requested to be scoped out of the EIA
is included in Chapter 9.

5.7.2 The Spatial Scope

5721

5.7.2.2

5.7.2.3

In general terms, the spatial, or geographical, scope of the assessment takes into account
the following factors:

e the physical extent of the proposed works, as defined by the scheme design;

e the nature of the baseline environment and the manner in which the impacts are likely
to be propagated; and

e the pattern of governmental administrative boundaries, which provide the planning
and policy context for the project.

For example, any potential effects on buried archaeology would tend to be confined to
those areas physically disturbed by the works, whilst the effects of noise or visual intrusion
could potentially be experienced at some distance from the works.

Appropriate study areas will be considered for each environmental topic by the specialists
undertaking that assessment, and in agreement with the relevant consultees.

5.7.3 The Temporal Scope

5731

5.7.3.2

5.8

5811

5.8.1.2

5.8.13

The temporal scope of the assessment generally refers to the time periods over which
impacts may be experienced. This will be established for each discipline, where
appropriate through discussion with the relevant statutory consultees. Terms used to
qualify the duration of an impact or effects will tend to be specific to the topic being
considered.

In overall terms the EIA will assess effects during the construction, operation and
maintenance, and, where appropriate, decommissioning phases of Hornsea Four.

Applying the ‘Rochdale Envelope’ Approach

Flexibility to respond to emerging economic circumstances and technological advances is
essential if Hornsea Four is to proceed and be successful. A degree of flexibility will,

therefore, be built into the Hornsea Four design basis for the DCO application by applying
a Rochdale Envelope approach that is consistent with PINS Advice Note Nine (PINS, 2012).

This approach does introduce some complexity into the EIA process coommon to many
large scale developments, which are dependent on market conditions for their delivery.
The 2017 Regulations require an ES to provide a description of the location, design and size
of the scheme to enable the likely significant environmental effects to be assessed and to
enable the decision-maker, statutory consultees and the public to make properly informed
responses.

A balance has to be sought between defining the proposals in enough detail to predict
their impacts, while leaving enough flexibility to enable Hornsea Four to be successfully
delivered under conditions which may be subject to change. The design parameters will
provide an ‘envelope’ for assessing the impacts of Hornsea Four. It is intended that, in order
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5814

5.9

5911

5.9.1.2

50.13

59.14

to ensure that likely significant effects of Hornsea Four on the environment are described
and assessed, parameters will be set which are broad enough to encompass the potential
variations in design and other aspects of Hornsea Four. The EIA will take account of all the
reasonable variations in the form of Hornsea Four that would be permissible under the
parameters, and describe and assess the likely significant effects on the environment as
appropriate. In doing so the EIA will assess those parameters likely to result in the
maximum adverse effect (the worst case scenario) and determine significance of effects
accordingly.

Such an approach is good practice, as reflected in case law on the ‘Rochdale Envelope’
principle. Suitably applied in EIA it can help to avoid the need for protracted re-submission
procedures at a later stage, whilst giving a comprehensive assessment of the likely
environmental effects.

Inter-Relationships

The inter-related effects assessment considers the likely significant effects of multiple
impacts from the proposed development on one receptor. For example, noise and air
quality together could have a greater effect on a residential receptor than each impact
considered separately.

Inter-related effects are assessed through consideration of all effects on a receptor by the
Project. An assessment of the potential for all effects on that receptor to interact,
whether that be spatially or temporally, results in the identification of inter-related effects
on areceptor (e.q. all effects on human amenity, such as noise and air quality, access, and
traffic; these might be short-term, temporary or transient effects or incorporate longer
term effects).

The inter-related effects assessment approach will proceed through the following key
steps:

e identification of relevant receptors from the assessment of significance of effect
sections within each topic chapter;

e identification of the impact source pathways that can affect the receptor and
identification of the ES chapter where those pathways are described and assessed;

e identification of potential effects on these receptor groups through a review of
assessment sections; and

e production of the inter-related effects assessment, utilising tables listing all potential
effects on selected receptors during the construction, O&M and decommissioning
phases.

It is important to note that the inter-related effects assessment will consider only effects
produced by the Hornsea Four development, and not those from other projects (these will
be considered within the cumulative effects assessment (CEA)).

5.10 Cumulative and Indirect Effects

5.10.1.1 Projects, plans and proposals with which Hornsea Four may have cumulative effects have

been provisionally identified and screened during EIA scoping. Cumulative effects are
defined as those effects on a receptor that may arise when the development is considered
together with other existing and/ or approved projects. The Cumulative Effects Assessment
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(CEA) undertaken up to this point, together with details of the CEA assessment
methodology and the proposed way forward, is set out in Chapter 8.

5.10.1.2 There is no widely accepted definition of ‘indirect’ effects and the term is often used
interchangeably with ‘secondary’ effects. However the 2017 EIA Regulations do
distinguish between the two terms; i.e. they mean different things. For the purposes of this
EIA 'secondary’ (and higher order) effects are taken to be part of a chain of impacts or
effects that can be readily traced back to an action of Hornsea Four. Indirect effects may
be partly the consequence of an action of Hornsea Four but occur much later in time or are
much farther removed in distance, albeit still reasonably foreseeable. Indirect effects may
include the consequences of economic or population growth induced by a project and
other effects related to induced changes in the pattern of land use, population growth
rate, and related effects on air, water and soil and ecosystems in general. In the context of
Hornsea Four ‘indirect effects’ falling within this definition are likely to be scoped out since
the project will not lead to long-term changes in population or the pattern of land use and
the consequent effects of these.

5.11 Transboundary Effects
5.11.1 Legislation and Guidance

5.11.1.1 Transboundary effects arise when impacts from the development within one European
Economic Area (EEA) state affects the environment of another EEA state(s). The need to
consider such transboundary effects has been embodied by the United Nations Economic
Commission for Europe Convention on EIA in a Transboundary Context (commonly referred
to as the 'Espoo Convention’). The Convention requires that assessments are extended
across borders between Parties of the Convention when a planned activity may cause
significant adverse transboundary effects.

5.11.1.2 The Espoo Convention has been implemented in the UK for the purposes of NSIPs by the
Infrastructure Planning (EIA) Regulations 2017. Regulation 32 sets out a prescribed process
of consultation and notification. In addition, PINS Advice Note Twelve: Transboundary
Impacts and Processes (PINS, 2018) sets out the procedures for a consultation in
association with an application for a DCO where such a development may have significant
transboundary effects.

5.11.1.3 PINS Advice Note Twelve explains this procedure involves the following broad steps which
are split into two stages:

5.11.1.4 Stage 1 (Pre-application):

e Applicant carries out consultation with EEA State(s) (as necessary);

e Applicant notifies PINS of EIA potentially requiring transboundary assessment;

e Applicant prepares initial matrix to identify potential significant effects on other EEA
State(s);

e PINS undertakes transboundary screening for potential significant effects;

e PINS notifies other relevant EEA State(s), including London Gazette notice; and

e EEA State(s) notify PINS of wish to participate in consultation.

5.11.1.5 Stage 2 (Submission/Post-Submission):

e Applicant submits application, including translated Non-Technical Summary (NTS);
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e PINS undertakes consultation with other relevant EEA State(s);

e EEA State(s) consult with their public and provide comments to PINS; and

e EEA State(s) Consultation responses are taken account of by PINS in decision making
process.

5.11.1.6 Hornsea Four will follow this broad process with regard to transboundary EIA, including any
other guidance that may prevail at the time of undertaking the assessment.

5.11.2 Screening

5.11.2.1 Identification and screening of transboundary effects has been undertaken and is
presented in Appendix K.

5.12 OtherEIA Matters
5.12.1 Human Health

5.12.1.1 Under the 2017 Regulations (Regulation 5(2) and paragraph 4 of Schedule 4) the EIA must
identify, describe and assess, the direct and indirect significant effects of a proposed
development (including any operational effects if appropriate) on a number of factors
which now includes human health.

5.12.1.2 Following best practice, health impacts assessment typically take the World Health
Organization’s (WHO) definition, which states that health is:

5.12.1.3 "a state of complete physical, mental and social wellbeing and not merely the absence of
disease or infirmity” (World Health Organization, (1948), Preamble to the Constitution of
the World Health Organization as adopted by the International Health Conference, New
York, 19-22 June, 1946).

5.12.1.4 In this context the main determinants of human health are made up of:

e environment (noise, air quality, visual);
¢ employment and income;

e education;

e housing;

o lifestyle;

e physical activity;

e access to services, amenities and social networks;
e community severance or cohesion;

e transport;

e social networks and connectivity;

e community identity; and

e access and accessibility.

5.12.1.5 Hornsea Four is predominantly an offshore construction and operation activity with
onshore construction works to install buried cables and a substation leaving an operating
substation as the only long-term aspect of the project onshore. As such the main areas in
which it will physically interact with human health determinants is in regard to
environment (noise, air quality, visual) and transport. Exposure to electro-magnetic
radiation is also a consideration for human health. However, all aspects of Hornsea Four
will be designed in accordance with strict industry codes that make provision for the
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protection of human health from electro-magnetic radiation. Hornsea Four will also
provide opportunities for employment and economic benefits.

5.12.1.6 Human health will be addressed in the PEIR and the ES in the context of environment
(noise, air quality, visual), traffic and transport and socio-economic effects. Each technical
topic chapter will clearly set out the implications of Hornsea Four for human health and
where necessary cumulative effects will also be examined. A stand-alone chapter for the
effects on human health is not proposed.

5.12.2 Major Accidents and / or Disasters

5.12.2.1 Reqgulation 5 (4) of the 2017 Regulations requires the EIA to consider:

“expected significant effects arising from the vulnerability of the proposed development to
major accidents or disasters that are relevant to that development.”

5.12.2.2 2017 Regulations go on to say in Paragraph 8 of Schedule 4 the ES should include:

“A description of the expected significant adverse effects of the development on the
environment deriving from the vulnerability of the development to risks of major accidents
and/or disasters which are relevant to the project concerned. Relevant information available
and obtained through risk assessments pursuant to EU legislation such as Directive
2012/18/EU of the European Parliament and of the Council or Council Directive
2009/71/Euratom or UK environmental assessments may be used for this purpose provided
that the requirements of this Directive are met. Where appropriate, this description should
include measures envisaged to prevent or mitigate the significant adverse effects of such
events on the environment and details of the preparedness for and proposed response to
such emergencies.”

5.12.2.3 The Hornsea Four project will not include any large inventories of hazardous material that
could be released in the event of a natural disaster affecting the project.

5.12.2.4 The main areas of vulnerability for the development stem from its marine operating
conditions (but for which it will be designed in the first place), coastal erosion at the landfall
and flood risk (lowest level) at the substation. However the likelihood of a natural disaster
for any these components leading to consequential significant environmental effects is
negligible.

5.12.2.5 However relevant aspects of the EIA will examine risks to Hornsea Four and potential
consequential risks to the environment and people within the relevant technical topics (e.q.
flood risk). A standalone chapter on the topic of major accidents and/or disasters is not
proposed in the PEIR.

5.13 Environmental Management

5.13.1.1 In addition to the specific mitigation measures identified for each of the environmental
topics, Hornsea Four will conform to general environmental management practices. Under
the Construction (Design and Management) Regulations 2015, Hornsea Four's CEMP or

CoCP will include general environmental and health and safety considerations.

5.13.1.2 Itis no longer a formal requirement for developers to produce a Site Waste Management
Plan. Nevertheless, it is recognised that construction, operation and demolition stages all
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have the potential to create waste. The applicant will adopt good construction and
management practices to ensure waste is minimised as far as possible and that the
storage, transport and eventual disposal of waste have no significant environmental
effects. Management and collection of the waste streams will be carried out under the
requirements of the UK waste regulatory regime. The PEIR project description will set out
the waste management measures that Hornsea Four will adopt during construction,
operation and decommissioning (in principle only for the latter) to avoid any significant
adverse effects on the environment or people from the handling and disposal of waste.
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6.1
6.1.1

6111

6.1.1.2

6.1.2

6121

6.1.3

6.1.31

6.1.3.2

Environmental Topics and Potential Effects Offshore

Marine Geology, Oceanography and Physical Processes
Introduction

This section of the Scoping Report presents the marine geology, oceanography and
physical processes topic (hereafter collectively referred to as ‘physical processes’) of
relevance to Hornsea Four and considers the potential effects from construction, operation
(including maintenance) and decommissioning of the offshore components (i.e. seaward of
MHWS) of Hornsea Four on these receptors. In most cases, changes in physical processes
are generally considered as ‘sources’ of a change and 'pathways' for effects which have the
potential to influence other environmental ‘'receptors’. The Hornsea Four physical
processes assessment will be used to inform other EIA topic assessments, including:

e Benthic and Intertidal Ecology;
e Fish and Shellfish Ecology;

e Marine Mammal Ecology;

e Offshore Ornithology;

e Commercial Fisheries; and

e Shipping and Navigation.

In some cases, a physical process feature can also be considered directly as a receptor,
such as the adjacent shoreline or a designated habitat feature such as a subtidal sandbank,
or a water body feature with a biological interest such as the Flamborough Front.

Study Area

The physical processes study area for Hornsea Four is defined as:

the Hornsea Four array area within which the foundations for WTGs and offshore platforms
and inter-array cables will be located;

the Hornsea Four offshore export cable corridor (offshore ECC) from the Hornsea Four array
area up to the landfall;

the landfall up to MHWS;

locations within the area for lease and along the export cable corridor where there is a
requirement to dispose of construction related spoil, where disturbed sediments may be
transported and settle on the seabed and where wave and tidal wake effects may
propagate away from foundations and the extents of any of these effects; and

adjacent projects which may also interact with the effects of Hornsea Four, leading to a
potential cumulative effect.

Baseline Environment

The environmental baseline for physical processes relates to the distribution of sediments
and bathymetry features on the seabed across the study area and the water body which
moves across the seabed and may also act on the sediments to mobilise and transport the
material.

The component parts of the physical process baseline include:

e seabed geology and surficial sediments;
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e seabed profile (general bathymetry plus bedform features, such as sandwaves as
indicators of bedload transport);
e tidal and non-tidal influences (water levels, currents and surges);

e waves; and

e suspended sediments.

6.1.3.3

Orsted

In addition, water temperature is also included as a baseline parameter of the water body

to help establish the interface between stratified and well-mixed water bodies which

define the location of thermal fronts such as the Flamborough Front.

6.1.3.4 Aninitial desk-based review of literature and data sources supports this Scoping Report.
Table 6-1 summarises key physical processes data sources which provide coverage of the
Hornsea Four array area and the offshore ECC.

Table 6-1 — Key sources of Physical Processes Data

Source

Summary

Coverage of Hornsea Four
array area and ECC

Zonal characterisation (ZoC)
including metocean, geophysical
and benthic surveys (SMart Wind,
2012)

Initial broad-scale evaluation of the former Hornsea
zone to help establish areas for development. This
work was supported by extensive baseline

metocean, geophysical and benthic surveys

Includes coverage of
Hornsea Four array area and
adjacent projects (Hornsea
Project One, Hornsea
Project Two and Hornsea
Project Three)

Existing wave and tidal models
(SMart Wind, 201 5a)(SMart Wind,
2015a)(SMart Wind, 2015aq),
(SMart Wind, 2015b)(SMart Wind,
2015b)(SMart Wind, 2015b) and
(Drsted, 2018)(Drsted,
2018)(@rsted, 2018)

Wave and tidal models previously calibrated
against ZoC metocean survey data provide existing
outputs offering an expanded view of baseline
conditions as well as a quanitifed assessment of
potential impacts. Existing model outputs will serve
as a means of supporting simplified approaches for
Hornsea Four. No additional modelling is proposed

Includes coverage of full
study area up to the
coastline

Atlas of UK Marine Renewable
Energy (DECC, 2008)

Synoptic description of waves, tidal levels and
currents to complement baseline information from
existing models

Includes coverage of full
study area up to the
coastline

The European Marine Observation
and Data Network (EMODnet) for
thematic mapping of bathymetry,
seabed substrate and geology

Baseline mapping of bathymetry, seabed substrate
and sub-surface geology to provide an overview of
seabed conditions, complementing site specific
surveys

Includes coverage of full
study area up to the
coastline

Geolndex

Database of analysed surficial sediment samples
providing quantification of sand, gravels and mud
content, directly complements EmodNet seabed
substrates

Includes coverage of full
study area up to the
coastline

Southern North Sea Sediment
Transport Study (HR Wallingford,
CEFAS/UEA, Posford Haskoning,
and Brian D'Olier, 2002)

An in-depth review of the sediment transport regime
across the Southern North Sea

Includes coverage of full
study area up to the
coastline

UK Offshore Energy Strategic
Environmental Assessment. Phase
3 (OESEA3) (DECC, 2016)

A regional sea description with summaries of

geology, processes and sedimentology

Includes coverage of full
study area up to the
coastline

Sand banks, sand transport and
offshore wind farms (Kenyon &
Cooper, 2005)

Complements the Southern North Sediment
Transport Study, offering a UK-wide and regional
perspective of sediment pathways. Highlights

Includes coverage of full
study area up to the
coastline
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Source

Summary

Coverage of Hornsea Four
array area and ECC

relevance of sand transport issues to offshore wind
farms

Suspended sediment mapping
(CEFAS, 2016)

Synoptic description of baseline seasonal (monthly)
variation in suspended paeticulate matter across
the study area derived from long-term satellite
observations

Includes coverage of full
study area up to the
coastline

Temperature modelling and
mapping of frontal development
from (Connor, et al., 2006), (van
Leeuwen, Tett, Mills, & van der
Molen, 2015) and Copernicus
Marine Environmental Monitoring
Service

Complementary data types offering a description of
the Flamborough Front and mechanisms for
seasonal development and decay

Includes coverage of full
study area up to the
coastline

Flamborough Head to Gibraltar
Point Shoreline Management Plan
(Scott Wilson, 2010)

Provides coastal process understanding of shoreline
behaviour

Landfall, shoreline and
immediate sub-tidal

Nearshore seabed survey:
Flamborough Head to Spurn Point
(Channel Coastal Observatory,
2014)

Detailed mapping of landfall area

Landfall, shoreline and
immediate sub-tidal

Overview of Physical Processes Baseline Environment

Seabed

Array area

6.1.3.5 The Hornsea Four array area is approximately 65 km due east of Flamborough Head, at its
closest point and adjacent to Hornsea Project Two on the eastern boundary (Figure 6-1).
Various marine designated areas (Marine Conservation Zones (MCZs) shown in purple and
Special Areas of Conservation (SACs) shown in blue surround Hornsea Four. Dogger Bank
SAC, North Norfolk Sandbanks and Saturn Reef SAC, and Inner Dowsing, Race Bank and
North Ridge SAC all include Annex | habitat features described as protected sandbanks
which are slightly covered by seawater all of the time. The North Norfolk Sandbanks and

Saturn Reef SAC is the closest SAC, around 15.2 km to the south-east.

6.1.3.6

Water depths generally vary from around 30 m below Chart Datum (CD) in the south of

the Hornsea Four array area to more than 50 m below CD in the north, although the
greatest depths are on the north-eastern flank which shelves into Outer Silver Pit.
Sandwaves are present within the Hornsea Four array area, particularly across the north-
western corner and also along the southern margin (Figure 6-1). The general alignment of
these sandwaves is consistent, with a flow transverse crest aligned perpendicular to the
north-west which provides an indicator of net migration of sand pathways for the area.

6.1.3.7

Surficial sediments across the Hornsea Four array area are typically sandy material with

small amounts of gravel and muds. The main exception is along the southern boundary
where there is a slightly higher percentage of gravels and a coarser substrate described as
slightly gravelly sand (Figure 6-2).

Page 71/521



Hornsea 4 Orsted

6.1.3.8 The surficial sediments are interpreted as being a Quaternary glacial till of the Bolders
Bank Formation. The ZoC geophysical survey suggests this sediment deposit is around 10
m deep (SMart Wind, 2012).

Page 72/521



S10INqUIUD.

00000S 0000St 000001 0000S€ 00000€
| | | | |
jo pue :o_,%oJ@_Wy%®|mm<
Jaj0 pue ‘OQON YVYON ‘00839 ‘auloTeq ‘s :supaid Jaken soinies

1 :Aq panoiddy 8S¥La | eole pejpulisap.
00 :Aq paxoayd
ON Aq pajean 4 L AW

LOdIN¥SYH :ou juswnoog

54 Ui Uy SeoNy % “pansesal sjybu ||y “eousdl| m.m.n_ uado SO wmh. ;oﬂEE SO Aq peyddns eleq %
@ O pajeubisaq Jaui0 oL uonesy a_] 8102 © eiep Aowhuieg 1UGOWT surelueD | a
UJ N0 BASUIOH JO UOHES0T S S
S =}
=1 o

S8l [BoINEN 81 zl 9 € 0

L I | I | I I

I T T T T T T T 1

sandwoly 0 o€ 0z o s 0

000008:} :EV®D?3leds

(@D) wnjeq WeyD :e0uaIa)al [eDIUaA
NLE 8UOZ NN 6861 SH.LT :WalsAs 8jeuipioo)

0000069
|
I
0000065

A\ -o<w‘>._u3mm....._wnE:_._

o r [$)]
o Aemajen Jaquiny |\ e
S > \ Lo
o = o
g . \ g
i o T A \M ZDIN 910Ysu| SSaUIap|oH
s S 3 % /
..Lo_._mto sseuiap| ybnoy JsouLia}sapy
suoneoo Aong uesooje *
5 —
I+ m
aplI] dlwouousy }ISamo mojaq (w) yidag £
SINOJUOD WO —— m Bnoioque|4 m
S - Lo
9U0Z UONBAISSUOD SuLe) § m m
ealy Uonodj0Id [e10ads E
WIBJPUIAN S10USHO 19410 D
ealy Aeuy ﬂIII_
Kiepunog Buidoog D
1°9 @inbi4
swie{ PUIM PUY sealy
Umumcm_wmﬁ_ JOU]O O] uolje|ey
U] JN04 BBSUIOH JO UONE20T
(2] (o2}
Jn0- BaSUIOH g . g
S ! “ L ’ i N b A =4
3 000005 0000S¥ 00000% 0000S€ 00000€ 3



00000¥ 00005€
|

M1 :Aq panociddy
09 :Aq paxyoayd
ON :Aq pejeaid

€0dIN¥SPH 0u juswnooq

ealy Aely ssosoy
@ o sadA ] Juswipag [elong

SN [BOINEN 9 14 4 3 0
L I | I | I I

L N A I N N H N B B |
sajawoly z| oL 8 9 14 [
0009./Z:1 :€VD9|eds

wnjeq JYeyD :a0uslafel |EOIUSA

NLE 9UOZ INLN 6861 SHLT :walshs ejeulpiood

|eneis) Apues Appnw I
pues Appnuw Ajjanelb I
|onels) Apues I

pueg Ajjaaelb

pues (Ajjonelb)

pues

pues Appnw
ajelysqng paqeag
SINOjuoY WQj ———

uojjoeI4 PUES JUSWIPAS @

WIBJPUIAL BI0YSHO J8YI0 D
ealy Aeuy _.II |

fsepunog Buidoog D

2’9 ainbi4
ealy Aelly SsoI0y
sadA] juswipag |eng
Jno- easuloH

s = ST
gtel8 : ] : % S i~
6126  vlllg

. "
soees 16

1 (-]
6,26

L]
. e ST66
‘66 €766
° °
Sv'66 2286

89
5é

®l oney
srgs 0@

(]
6166

Ino BasuIoH

(/)m.ﬁfe\{lﬂr)\; R,

.
N

0000009
0000009

I I
00000% 00005€



Hornsea 4 Orsted

Offshore ECC

6.1.3.10 Depths across the offshore ECC are relatively similar to the Hornsea Four array area until
closer to the coastline. In the lee of Flamborough Head there is a shallow bank known as
Smithic Sands (Figure 6-3), a headland associated banner type bank (HR Wallingford,
CEFAS/UEA, Posford Haskoning, and Brian D'Olier, 2002). This sandbank is listed by the
Joint Nature Conservation Committee (JNCC) as a potential sandbank area for Annex |
habitat, although the site is not presently designated.

6.1.3.11 Sediments across the offshore ECC show an increasing gravel content towards the coast,
transiting from the sandy Hornsea Four array area into slightly gravelly sand, gravelly sand
to sandy gravel (Figure 6-4). The beach itself is a thin veneer of sand over rock.
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Water column
Array Area

6.1.3.12 The baseline for the water column is characterised by the ZoC metocean survey. Of
specific interest to Hornsea Four is information from Site L1 which collected around one
year of water level, currents, waves, suspended sediment and temperature information
(Figure 6-1). The spread of six other measurement locations in the metocean survey
provides a basis for describing spatial variance in conditions both east and west of Site L1.

6.1.3.13 The Hornsea Four array area experiences a tidal exchange of water with a flood tide that
flows in a general south-easterly direction down the North Sea and an ebb tide that drains
away to the north-west. Maximum observed flows at Site L1 from the survey reached 1.02
m/s, but more generally the mean spring maximum rate is around 0.61 m/s and the
corresponding mean neap rate 0.29 m/s (SMart Wind, 2012).

6.1.3.14 The observed mean spring tidal range determined from Site L1 is 3.28 m, with a
corresponding mean neap range of 1.84 m (SMart Wind, 2012).

6.1.3.15 Wave observations from Site L1 suggest the most frequent wave direction is from the
north-west, with the largest wave heights also occurring from this direction. Seasonal
variation indicated that typical summer wave heights were around 1.53 m increasing to an
average winter wave height of 2.29 m. The maximum observed wave height (Hs) during
the survey was 4.48 m.

6.1.3.16 Regional scale interpretations of bedload sediment transport suggest a north-westerly
(net) transport pathway for the offshore area which is seaward of a bedload parting zone
(Kenyon & Cooper, 2005) (Figure 6-5). This transport direction appears to be supported by
the alignment of sandwaves across the Hornsea Four array area. The pathway is driven by
tidal action since water depths are beyond the reach of wave stirring effects. These sand
transport pathways suggest the Hornsea Four array area is updrift of the North Norfolk
Sandbanks and Saturn Reef SAC, although flood tide transport would still be to the south-
east.

6.1.3.17 Turbidity (represented by suspended particulate matter, SPM) is relatively low across the
Hornsea Four array area with surface concentrations typically less than 5 mg/l across the
whole year (CEFAS, 2016). This is due to both a low content of fine material in the seabed
sediments and the area being distant from any terrestrial sources, such as the Humber
Estuary and the Holderness cliffs. Figure 6-6 provides a synoptic view of long-term SPM
concentrations averaged for the month of December and deduced from satellite data for
the period 1998 to 2015.
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Figure 6-5 - Bedload sediment transport pathways (Kenyon & Cooper, 2005)
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6.1.3.18 The southern North Sea is typically described as a well-mixed water body. Near-bed water
temperatures recorded at Site L1 are generally around 9.5°C. Well-mixed conditions are
mainly due to shallower depths and the ability of winds and tides to stir water sufficiently
without the onset of any stratification (DECC, 2016). In comparison, the northern North Sea
is relatively deeper with slightly weaker currents, this helps temperature stratification
develop from the spring into the summer months. The transition between these two water
bodies develops from about 10 km offshore of Flamborough Head in the form of a front
which generally follows the alignment of the 50 misobath as a bottom feature (Hill, et al.,
1993). Figure 6-7 presents average monthly near bottom seawater temperature values
from Copernicus Marine Environmental Monitoring Service.
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Offshore ECC

6.1.3.20 Tidal range increases from east (adjoining the Hornsea Four array area) to west along the
offshore ECC, reaching 5.0 m for mean spring tides and 2.4 m for mean neap at Bridlington
(Figure 6-8). This increase in range from the array area is due to the greater distance from
a North Sea amphidrome (a location of minimal tidal amplitude offshore of Denmark).
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6.1.3.21 From the Hornsea Four array area to the landfall, tidal flows become steadily influenced
by the alignment of the coast and the shallowing profile of the seabed. In particular,
Flamborough Head creates locally faster flows but also more sheltered conditions within
the lee of Bridlington Bay.

6.1.3.22 Wave activity generally weakens towards the coast relative to the Hornsea Four array
area due to shoaling (DECC, 2008). Flamborough Head creates local sheltering with
offshore wave energy from the north and north-westerly sectors having to diffract and
refract around the headland which then changes the orientation of these waves.

6.1.3.23 Suspended sediment levels increase marginally towards the coast with concentrations still
typically less than 12 mg/l across the whole year (CEFAS, 2016). This slight increase in
comparison to the Hornsea Four array area is due to shallower water and being closer to
the source of cliff erosion from the Holderness cliffs. Subtidal surficial sediments still
appear to have a low content of fines and are unlikely to contribute to the slight increase.

6.1.3.24 Regional scale interpretations of bedload sediment transport suggest a change in the
direction of the sediment pathway for the inshore area (west of the bedload parting),
principally created by Flamborough Head quickening the flood tide, along with an
increasing influence of waves across shallower depths (Kenyon & Cooper, 2005). The net
direction of nearshore littoral drift is also northerly immediately in the lee of the headland,
caused by the change in wave direction. These pathways create a local clockwise
circulation that maintains Smithic Sands, a shallow profile sand deposit. The profile of the
bank is around 5 to 6 m below CD and provides some coastal sheltering during periods of
large waves.

Summary and Key Issues

6.1.3.25 The majority of the area of interest (Hornsea Four array area and offshore extents of the
ECQC)is represented by relatively deep water (30 to 50 m CD, approximately) that limits
wave stirring influences on the local seabed. Tidal flows provide the main mechanism for
sediment transport across a typically sandy seabed with small amounts of gravel and low
content of fines. Sandwaves are noted in the north-west corner of the array area with
alignments which support the influence of the tidal axis and with an asymmetry that
indicates a net migration to the north-west. The low levels of fine sediments in sediments
help keep suspended sediment concentrations low across the year.

6.1.3.26 In deeper water (> 50m CD) to the north of the Hornsea Four array areaq, the flows weaken
and during summer periods temperature stratification occurs across the northern North
Sea. The shallower waters to the south tend to be well-mixed. Between these two areas a
seasonal temperature front known as the Flamborough Front develops from spring into
summer but breaks down during more windy conditions from autumn into winter.

6.1.3.27 The inshore extents of the offshore ECC are considered as the area in the lee of
Flamborough Head where water depths shallow up to the coast. Seabed sediments here
are generally coarser than offshore and may reduce the development of sandwaves. The
main sand deposit is Smithic Bank, formed in the lee of the headland by a local circulation
and with a profile that is probably flattened by wave activity. Erosion from Holderness
Cliffs provides a local source of fine sediments and beach material. Waves can stir the
local seabed drive littoral drift which is in a northerly direction behind the headland. These
processes provide slightly elevated levels of suspended sediment.
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6.1.3.28 The physical process features that are considered as potential receptors are:

e Adjacent coastline, including Smithic Bank;

e Annex|sandbanks slightly covered by seawater all the time (specifically, North
Norfolk Sandbanks and Saturn Reef SAC); and

e Flamborough Front.

6.1.4 Project Basis for Scoping Assessment

6.141

6.1.4.2

6.1.43

6.1.44

6.1.4.5

6.1.4.6

The physical process issues of Hornsea Four are being evaluated for each of the main
stages of development, through construction, operation and decommissioning, with the
scale of effects considered relative to the baseline condition.

During construction and installation of fixed assets (foundations and cables) onto and into
the seabed the main issues are considered to relate to temporary and localised sediment
disturbance events due to seabed preparation, sandwave clearance (including spoil
disposals) and cable installation (including at the landfall). These events are likely to
create periods of elevated levels of suspended sediments which may have a consequence
to other environmental receptors. Decommissioning to remove installed assets is
considered likely to have a similar effect.

The maximum design scenario for construction related issues involves the greatest
volumes of disturbed sediment from all seabed preparation activities, including:

e levelling for Gravity Base Foundations (GBFs);

e drilling for monopiles;

e sandwave clearance for cable installation;

e spoil disposal of any material removed from the seabed during seabed preparation
activities;

e jetting for cable installation of inter-array and export cables; and

e release of sediments from scour around foundations, if scour protection is not
immediately deployed.

During operation of the wind farm (the longest phase of the development) the main
consideration is a blockage effect from foundations on waves and flows which can lead to
local scouring (if no scour protection is provided), the formation of wake effects (increases
in turbulence, reduction and scattering of wave energy, etc) and the potential to modify
sediment transport pathways. Inthe case of Hornsea Four, scour protection around
foundations, at cable crossings and for areas which may require cable protection, forms
part of the present project description, although the placement around foundations may
be before or after installation.

The maximum design scenario for operational related issues involves the greatest number
of closest spaced and widest foundations (i.e. GBF) that could potentially interfere with
passing currents and waves as a blocking related effect.

The maximum design scenario for decommissioning related issues is effectively the same as

for construction related seabed disturbance but also requires a consideration of seabed
recovery.
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6.1.5 Embedded Mitigation

6.1.5.1 As part of the project design process, a number of designed-in measures have been
proposed to reduce the potential for impacts on physical processes. These are presented
in Table 7-3. These will evolve over the development process as the EIA progresses and in
response to S42 and S47 consultation. They will be fed iteratively into the assessment
process and updated in the impacts register which is presented in full in Annex A.

6.1.5.2 Asthereis a commitment to implementing these measures, they are considered inherently
part of the design of Hornsea Four and have, therefore, been considered in the assessment
presented in section 6.1.6 below (i.e. the determination of magnitude and therefore
significance assumes implementation of these measures). These measures are considered
standard industry practice for this type of development.

6.1.5.3 Scour protection is proposed around all foundations; however, the timing of placement
may be after installation of the foundation units and once the scour process has reached
an equilibrium. If scour protection is installed beforehand then this would provide
embedded mitigation to any seabed sediments that would otherwise have been disturbed
by scouring.

Table 6-2 - Relevant Physical Processes Commitments

Commitment | Measure Proposed How the Measure will be

ID Secured

Co44 Primary: The Holderness Inshore MCZ (designated for Intertidal Secured by means of the
sand and muddy sand, Moderate energy circalittoral rock, High Order limits as defined in the
energy circalittoral rock, Subtidal coarse sediment, Subtidal DCO and dMLs.

mixed sediments, Subtidal sand, Subtidal mud, and Spurn head
(subtidal)) will be avoided by the offshore ECC.

Co45 Primary: The Holderness Offshore recommended MCZ (rMCZ) Secured by means of the
(proposed to be designated for North Sea Glacial Tunnel valleys, Order limits as defined in the
Subtidal coarse sediment, Subtidal sand, Subtidal mixed DCO and dMLs.
sediments and Ocean Quahog (Arctica islandica)) will be avoided
by the offshore ECC.

Co82 Primary: A scour protection layer (typically rock) may be needed Secured in the dMLs through
on the seabed and would be installed either before or after the requirement for a SPMP.

foundation installation.

6.1.6 Likely Significant Effects

6.1.6.1 Table 6-3 sets out an assessment of effects on marine geology, oceanography and
physical processes at the scoping stage of the EIA process. The table is drawn from the
Impacts Register (presented in Annex A) which is a tool to aid a proportionate approach to
the EIA. The Impacts Register is a live document that will continue to be developed
alongside the design process as Hornsea Four proceeds, and in response to consultee
inputs in the form of the Scoping Opinion, section 42 and 47 consultation, the Evidence
Plan process and at PEIR.

6.1.6.2 The assessment presented in Table 6-3 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 7-3, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for marine geology,
oceanography and physical processes effects; relevant policy; the assessment criteria
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6.1.6.3

6.1.6.4

provided in Annex C; the question-led approach set out in section 1.7; and the professional
judgement of qualified physical processes practitioners.

Table 6-3is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

The extent to which an impact could contribute cumulatively with other impacts to result
in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.
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6.1.6.5

6.1.6.6

6.1.6.7

6.1.7

Physical process features which will be assessed directly for a potential significant effect
are limited to:

e adjacent coastline (including the Flamborough Head SAC): to establish the potential
for a change in nearshore waves that could alter the baseline net littoral drift and local
morphology; and

e Flamborough Front: to establish if the wake effects from structures have the capacity
to extend to the area of the front and with a scale to destabilise the frontogenesis
process.

The outcomes of comparable physical process assessments (based on the maximum
development scenario) for Hornsea Project One, Hornsea Project Two and Hornsea Project
Three each concluded that potential (blockage related) impacts to the shoreline, offshore
sandbanks and the Flamborough Front would only result in effects of negligible or minor
adverse significance (SMart Wind, 2013), (SMart Wind, 2015) and (Jrsted, 2018). The same
outcome is expected for Hornsea Four given the comparable project description and
physical setting. Given the outcomes presented by the Environmental Statement (ES) for
Hornsea Project One, Hornsea Project Two and Hornsea Project Three, then such a
proportionate approach based on a simple assessment of issues is merited for Hornsea
Four.

An additional moderation for cumulative wave effects with Hornsea Project One and
Hornsea Project Two is that both consented projects are now being constructed with a
fewer number of foundations with far smaller diameters (i.e. monopiles rather than GBF)
than the conservative assumptions applied in the ES based on the maximum design
scenario.

Impacts Scoped Out of Assessment

Scouring around foundations

6.17.1

The option to place scour protection on the seabed prior to foundation installation would
mitigate the scour process and the potential for seabed sediments to be locally eroded
around any foundation. If this option is confirmed, then assessment of such scour can be
scoped out since no scour will form.

Changes to sediment pathways

6.1.7.2

6.1.7.3

Previous assessments for Hornsea Project One, Hornsea Project Two and Hornsea Project
Three have shown that impacts on sediment pathways are likely to be of minor adverse
significance.

Given the anticipated localised nature of the changes in tidal currents and waves for

Hornsea Four, there is anticipated to be no local or regional changes in the sediment
transport regime. Furthermore, Hornsea Four is situated updrift in the sediment pathway
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that is related to the Norfolk Banks SAC. On the basis of a proportionate approach, this
issue is therefore scoped out.

6.1.8 Proposed Approach to the PEIR and ES

6.1.8.1 An evidence-based approach is advocated for the impact assessment of physical process
issues that also remains proportionate to the anticipated levels of significance and to
demonstrate that the possible relevance of issues has been considered. Simple
assessments are proposed which will also refer to previous modelling of wave related
effects. No further modelling is proposed.

6.1.8.2 A more in-depth literature review will be developed for the PEIR building on the initial
outline provided in this Scoping section.

6.1.8.3 Specific details relating to the maximum development scenario will be used to
demonstrate comparable influences on physical processes to those previously assessed for
Hornsea Project One, Hornsea Project Two and Hornsea Project Three.

6.1.9 Scoping Questions for Consultees

6.1.9.1 Scoping questions for consultees in relation to marine geology, oceanography and physical
processes include:

1

Do you agree that the data sources identified are sufficient to inform the physical
processes baseline for the Hornsea Four PEIR and ES (and therefore that no further
baseline data collection is merited)?

Have all physical process receptors and potential impacts that could result from
Hornsea Four been identified?

Do you agree with the proposed approach to assessment (scoped in or out, and
detailed or simple assessment) for each of the impacts in the Likely Significant Effects
table for physical processes?

Do you agree that the embedded mitigation measures described provide a suitable
means for managing and mitigating the relevant potential effects of Hornsea Four on
physical processes?

Do you agree that, for those impacts scoped into assessment (at a detailed or simple
level), the evidenced-based approach is sufficient to inform a robust impact
assessment of physical processes for Hornsea Four, both for the project alone and
cumulative impacts?
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6.2 Subsea Noise
6.2.1 Introduction

6.2.1.1 This section of the Scoping Report addresses subsea noise sources of relevance to Hornsea
Four. It is important to note that this section does not present consideration of any impacts
to be scoped in or scoped out — this is undertaken in the receptor-based chapters. The
purpose of this section is to provide a summary of underwater noise considerations.

6.2.1.2 Construction noise and vibration sources may include piling, hammering, dredging or
drilling and will include the use of barges and vessels, and heavy machinery and generators
on the vessels. Operational noise will include mechanical noise from the gearbox and
generator of the turbines passing through the tower structure.

6.2.1.3 The subsea noise assessment will be included as an appendix to the PEIR and ES and will
include an assessment of the level of subsea noise generated from Hornsea Four. Where
applicable, the outputs of the subsea noise assessment will be used within impact
assessment of the following receptor chapters:

e Chapter 6, section 6.4: Fish and Shellfish Ecology;

e Chapter 6, section 6.5: Marine Mammals;

e Chapter 6, section 6.8: Commercial Fisheries; and

e Chapter 6, section 6.12: Infrastructure and Other Users (specifically the assessment of
seismic acquisition by the oil and gas industry).

6.2.1.4 The study area for the subsea noise assessment has therefore not been outlined within this
section of the Scoping Report, as this is defined by the receptor and noted in the applicable
sections of section 6.

6.2.2 Baseline Environment

6.2.2.1 Background noise sources within Hornsea Four, other than those that are naturally
occurring, will arise primarily from shipping and the oil and gas industry. The shipping routes
and shipping traffic is discussed in section 6.9: Shipping and Navigation and the oil and gas
infrastructure and activities in the area are discussed in section 6.12: Infrastructure and
Other Users.

6.2.3 Likely Significant Effects

Construction phase

6.2.3.1 Asnoted above, the effects of subsea noise during construction from piling of wind turbines
and substations at Hornsea Four on marine mammals and fish are expected to be the key
potential impacts and will be assessed further within the EIA. The assessments on identified
receptors will be considered within the respective ES sections as outlined in section 6.5 for
marine mammals, section 6.4 for fish and shellfish, section 6.8 for commercial fishing and
section 6.12 for the oil and gas industry.
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6.2.3.2 Mitigation will be built into the subsea noise modelling from piling soft starts, where an
impact piling hammer starts at a relatively low blow energy before progressively
increasing how hard the foundation is struck. The soft start procedure will be a key
mitigation for minimising the potential impacts on sensitive receptors.

Operation and maintenance phase

6.2.3.3 Potential impacts during operation and maintenance, particularly from operational turbine
noise and maintenance vessel noise, shall not be assessed further within the EIA. This
aspect has been considered on recent offshore wind farm ElAs and not found to have a
significant impact. There are no substantial developments to the design of Hornsea Four
that would be likely to lead to a significant increase in noise during turbine operation.
Therefore, this has been scoped out.

Decommissioning phase

6.2.3.4 Potential impacts, particularly from removal of infrastructure, shall be further assessed
during the EIA. The assessments on identified receptors will be considered within the
respective Environmental Statement chapters as outlined in section 6.5 for marine
mammals, section 6.4 for fish and shellfish, section 6.8 for commercial fishing and section
6.12 for the oil and gas industry.

6.2.4 Proposed Approach to the PEIR

Overview
6.2.4.1 The subsea noise assessment will mainly consider the following legislation and guidance:

e The European Union (EU) Marine Strategy Framework Directive (Directive 2008/56/EC).
This seeks to achieve Good Environmental Status (GES) in Europe's seas by 2020. The
qualitative descriptors for determining GES include "Introduction of energy, including
underwater noise, is at levels that do not adversely affect the marine environment.”
This Directive has been transposed into UK law by the Marine Strategy Regulations
2010; and

e NPS EN-1 section 5.11, noise and vibration (DECC, 2011).

Data Sources

6.2.4.2 Subsea noise modelling was undertaken for Hornsea Project One, Hornsea Project Two
and Hornsea Project Three, and these assessments shall be reviewed and used, where
applicable, to inform the subsea noise assessment and modelling strategy for Hornsea
Four.

Subsea noise modelling
6.2.4.3 Based on previous consultation on Hornsea Project One, Hornsea Project Two and Hornsea

Project Three, a subsea noise assessment, including subsea noise propagation modelling,
will be required for Hornsea Four. The exact scope, specification and methodology of the
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6.2.4.4

6.2.4.5

noise propagation modelling will, however, be discussed and agreed with Statutory Nature
Conservation Bodies (SNCBs) through the Evidence Plan process. However, on the basis of
the requirements for the previous projects, it is anticipated that the subsea noise
assessment will likely include:

e areview of the publicly available literature and studies of the impact of impulsive
subsea noise on marine mammal and fish species, including an assessment of the
sensitivity of fish and marine mammals to underwater sound, and derivation of criteria
for estimating the impact to be agreed with the SNCBs;

e estimation of source level noise for impact piling operations at Hornsea Four (used as a
realistic worst case);

e noise propagation modelling to estimate potential impact ranges for injury to marine
mammals and fish as a result of piling during construction within the Hornsea Four
array area and along the offshore Export Cable Corridor (ECC);

e noise propagation modelling to estimate potential impact ranges for behavioural
effects to marine mammals and fish as a result of piling during construction within the
Hornsea Four array area and along the offshore ECC;

e consideration of subsea noise effects associated with the operation and maintenance
phase and decommissioning phases of Hornsea Four; and

Orsted

e consideration of subsea sound propagation for concurrent piling operations at adjacent

offshore wind farm developments.

The noise propagation modelling will consider the different construction scenarios which
will allow the potential zone of influence from Hornsea Four (with respect to noise) to be
mapped on both spatial and temporal scales. Where relevant, the subsea noise
assessment will consider the potential effects associated with vessels piling
simultaneously (see Chapter 3: Project Description) within Hornsea Four to the extent of
significant sound propagation surrounding this area. This will allow the estimation of
impact radii for fish and marine mammals using the area.

The impact radii will depend on the animals’ specific sensitivity, the source level and
properties of sound (e.qg. frequency band, continuous or impulsive), sound radiation at the
site and effect level. The assessments of injury and behavioural effects from Hornsea Four
will be based on relevant published injury and behaviour thresholds for marine mammals
and fish which will be discussed and agreed in advance with the SNCBs. It is expected that
thresholds will primarily be derived from National Marine Fisheries Service (NMFS) (2018) in
respect of marine mammals and Popper et al. (2014) in respect of fish.
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6.3 Benthic and Intertidal Ecology

6.3.1 Introduction

6.3.1.1 This section of the Scoping Report identifies the benthic and intertidal ecology receptors of
relevance to Hornsea Four and considers the potential effects from construction, operation
(including maintenance) and decommissioning of the offshore components of Hornsea Four
(i.e. seaward of MHWS) on benthic species and habitats.

6.3.2 Study Area

6.3.2.1 For the purposes of the Hornsea Four benthic and intertidal ecology characterisation, the
study area is defined as the blue line displayed in Figure 6-9, that encompasses the
Hornsea Four array area along with the Hornsea Project One, Hornsea Project Two and
Hornsea Project Three array areas and a 5 km buffer zone to the north and south within
which previous Hornsea sampling campaigns have been undertaken. The study area also
includes the offshore ECC up to and including the intertidal zone ending at MHWS.
Potential effects from construction, operation (including maintenance) and
decommissioning of the offshore components of Hornsea Four on benthic and intertidal
ecology.

6.3.3 Baseline Environment

Datasets used for Scoping

6.3.3.1 A number of benthic and intertidal ecology datasets have been reviewed and collated to
inform this scoping report. Data was drawn from Hornsea Zone Characterisation (ZoC)
surveys and adjacent Hornsea Project One and Hornsea Project Two site specific surveys
and from a desktop review of publicly available information. Data from within the inshore
area of the offshore ECC were collated from surveys commissioned by Forewind to inform
the EIA for the Dogger Bank Creyke Beck project. Figure 6-9 presents the Creyke Beck
offshore cable corridor and the area of overlap with the Hornsea Four ECC. Figure 6-10
presents the sampling locations that coincide with the Hornsea Four array area and
offshore ECC that were used to inform the benthic and intertidal baseline for the purposes
of scoping. The datasets considered to be relevant to the Hornsea Four study area are
listed in Table 7-11 below.
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Table 6-4 - Key sources of Benthic Ecology Data

Orsted

Source

Summary

Coverage of Hornsea Four

array area and ECC

Hornsea Zonal
Characterisation
Survey (2010)

Drop down video (DDV) and grab sampling gear were
deployed across the former Hornsea Zone in a regular grid
pattern applying a 5 km x 5km spacing to optimise
sampling of the full range of habitats within the former
Hornsea zone. An epibenthic beam trawl was also
deployed at 11 stations within the Hornsea Four array

area.

Full coverage of the Hornsea

Four array area.

Hornsea One Array
Survey (2010 - 2011)

An infill survey was undertaken at the Hornsea One array
area deploying DDV and grab sampling gear. Epibenthic
beam trawls were also deployed at a number of stations.

There is no overlap between the
Hornsea One survey area and
the Hornsea Four array areq,
however the data provides
some regional context with
regards to benthic habitat
distribution.

Hornsea Project Two
Array Survey (2012)

DDV and grab sampling gear were deployed across the
Hornsea Two zone with a epibenthic beam trawl also

deployed at a number of stations.

The survey targeted the
Hornsea Two zone although
some sampling stations were
located on the periphery of the
Hornsea Four array area.

Creyke Beck
Environmental
Statement (Forewind,
2013)

The Creyke Beck Environmental Statement, submitted as
part of the Development Consent Order (DCO)
application, presented an analysis of geophysical
Acoustic Ground Discrimination System (AGDS) data
ground truthed with benthic grab samples and drop down
video to characterise the offshore array and export cable
route to a landfall location on the Holderness coast.
Intertidal surveys were also conducted at 2 potential
landfall locations. Five transects were sampled withina 1
km corridor at each location following the sampling
methodology set out in the Joint Nature Conservation
Committee (JNCC) Marine Monitoring Handbook (Wyn &
Brazier, 2001)

The inshore area of the Creyke
Beck cable route coincides with
the Offshore ECC for
approximately 16 km from the
landfall search area.

Both intertidal landfall
locations are within the Hornsea
Four landfall area.

Humber Regional
Environmental
Characterisation (REC)
(Tappin et al., 2012)

Regional characterisation of wider Humber area including
geophysical data, grab, epifaunal beam trawl and DDV
ground truthing.

No overlap with Hornsea Four
array area or offshore ECC.
Closest sampling locations are
located just beyond the
southern boundary of the
Hornsea Four array area.
Dataset provides a regional
context for site-specific
information.
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Orsted

Source

Summary

Coverage of Hornsea Four

array area and ECC

Technical reports for
Strategic
Environmental
Assessment (SEA)
Areas 2 and 3
(Department of Trade
and Industry (DTI),
2001g; DTI,2001b);

Description of survey data published in the SEA for Areas
2 (northern North Sea) and 3 (southern North Sea).

Broadscale data with regional

coverage.

EMODnet broad-scale
seabed habitat map
for Europe (EUSeaMap)
(EMODnet, 2016?)

EUSeaMap 2016 is a predictive habitat map which covers
the seabed of a large area of European waters including
the North Sea. Habitats are described in the European
Nature Information System (EUNIS) and Marine Strategy
Framework Directive (MSFD) predominant habitat
classifications and predicted based on a number of

physical parameters.

Associated confidence maps are also available which give
a break down confidence in predicted habitats into high,

medium, and low.

Predictive maps are available
for the full Hornsea Four array
area and offshore ECC.

Hornsea Zonal
Characterisation
Survey (2010)

Drop down video (DDV) and grab sampling gear were
deployed across the former Hornsea Zone in a reqular grid
pattern applying a 5 km x 5km spacing to optimise
sampling of the full range of habitats within the former
Hornsea zone. An epibenthic beam trawl was also
deployed at 11 stations within the Hornsea Four array

area.

Full coverage of the Hornsea

Four array area.

6.3.3.2 A full analysis of the former Hornsea zone specific survey data is presented in the Hornsea
Project Three Offshore Wind Farm Benthic Ecology Technical Report (Orsted, 2018a). The
technical report presents an analysis of all data collected across the zone including the
Hornsea Four array area and therefore has provided a useful description of the baseline
information relevant to the Hornsea Four scoping exercise.

Overview of baseline environment

6.3.3.3 The data acquired from the ZoC, Hornsea Project One and Hornsea Project Two surveys
were amalgamated and analysed to produce a combined infaunal and epifaunal biotope
map. Figure 6-11 presents the habitat distribution recorded across the benthic study area
based on both the benthic infaunal and epifaunal datasets. The western most survey
locations associated with the ZoC survey accounts for the greatest number of sampling
stations within the Hornsea Four array area. The extant data has been used to characterise
the benthic habitats within approximately 81 % of the Hornsea Four array area. The area is

2 http://ww.emodnet-seabedhabitats.eu/access-data/launch-map-viewer/
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6.3.3.4

6.3.3.5

6.3.3.6

6.3.3.7

predominately characterised by infralittoral muddy sand with areas of circalittoral fine
sand at the northern and south east periphery of the Hornsea Four array area. Further
analysis of the grab samples was undertaken and predicted the component biotopes
associated with the habitats to comprise SS.SSa.IMuSa.FfabMag (Fabulina fabula and
Magelona mirabilis with venerid bivalves and amphipods in infralittoral compacted fine
muddy sand) (A5.242) and SS.SSa.CFiSa.EpusOborApri (Echinocyamus pusillus, Ophelia
borealis and Abra prismatica in circalittoral fine sand) (A5.251).

Other surveys conducted in the region such as the North Sea SEA surveys (Department of
Energy and Climate Change (DECC), 2016) and the Humber REC (Tappin et al., 2011)
recorded large areas of similar well-sorted medium or fine sands within the wider southern
North Sea area.

The EUSeaMap project predicts habitats within the North Sea based on known
environmental characteristics cross checked with extant survey data. The EUSeaMap
predictions have been used to determine the anticipated habitat type along the offshore
ECC in the absence of site specific information. The central and eastern sections of the
offshore ECC is predicted to comprise of the same habitat type that covers the majority of
the Hornsea Four array area based on the EUSeaMap predictions; Deep circalittoral sand
(A5.27) (Figure 6-12). Although, this is the habitat predicted across the array areq, in
reality, site specific surveys indicate that the habitats recorded are more representative of
EUNIS level four habitat infralittoral muddy sand (A5.24). It is anticipated that the habitat
types along the eastern section of the offshore ECC will be similar to those known to be
present within the array area.

The benthic habitats along the nearshore sections of the offshore ECC are more
heterogeneous with more coarse and mixed sediments predicted. The predicted EUNIS
habitat types are deep circalittoral coarse sediment (A5.15), circalittoral coarse sediments
(A5.14), deep circalittoral mixed sediments (A5.45) and infralittoral coarse sediments
(A5.13). Close to shore the seabed habitats are predicted to exhibit a greater proportion of
fine sediment comprising circalittoral fine sand (A5.25), circalittoral muddy sand (A5.26)
and infralittoral fine sand (A5.23) or infralittoral muddy sand (A5.24). The confidence in the
EUSeaMap predictions is moderate across the entire Hornsea Four array area and the
majority of the offshore ECC.

The Dogger Bank Creyke Beck cable corridor partially overlaps with the offshore ECC for
approximately 15 km from the landfall location. Habitat mapping conducted for
Forewind's Creyke Beck Project has been used to characterise the inshore area of the
offshore ECC where there is overlap with the Creyke Beck cable route (Figure 6-13).
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Hornsea 4

6.3.3.8 The habitats reported in the Creyke Beck ES broadly corroborate the predicted broadscale
habitats identified from EUSeaMap which is characterised by a heterogeneous distribution
of sedimentary habitats ranging from sand and mixed sediments to muddy sand sediments.
Where the Creyke Beck cable route and offshore ECC overlap furthest offshore the
dominant biotopes identified were Mysella bidentata and Thyasira spp. in circalittoral
muddy mixed sediment (SS.SMx.CMx.MysThyMx) and Echinocyamus pusillus, Ophelia
borealis and Abra prismatica in circalittoral fine sand (SS.SSa.CFiSa.EpusOborApri). Within
approximately 8 km off the shore the Creyke Beck cable route was characterised by the
biotopes Mytilus edulis beds on sublittoral sediment (SS.SBR.SMus.MytSS) and Nephtys
cirrosa and Bathyporeia spp. in infralittoral sand (SS.SSa.lFiSa.NcirBat).

Orsted

6.3.3.9 With respect to offshore sediment contamination, the samples collected that coincide
within the Hornsea Four array area and within the adjacent Hornsea project areas have
demonstrated that contaminants are generally at levels that would not be of concern to
the marine environment. During the Creyke Beck characterisation surveys five stations
were sampled that coincide with the Hornsea Four offshore ECC. Table 6-5 summarises the
contaminant levels recorded against Cefas Action Level thresholds (Defra, 2003) and the
Canadian interim Sediment Quality Guidelines (ISQG) (Canadian Council of Ministers of the
Environment (CCME) 2002) at the five sampling locations within the Hornsea Four ECC.
Raised levels of contaminants were recorded that exceeded Cefas Action Level 1 and
ISQG Threshold Effect Levels (TELs). However, no locations exhibited contaminant levels
at the higher Action Level 2 or Probable Effect Level (PEL) thresholds. Raised levels of
these contaminants are not uncommon within the Humber region based on data held by
the British Oceanographic Data Centre (BODC) in the Marine Environment Monitoring and
Assessment National database (MERMAN).

Table 6-5 - Number of sampling stations within the offshore ECC with raised contaminant levels

recorded during Creyke Beck characterisation surveys (Forewind, 2013)

Contaminant

Cefas Action Levels

Canadian ISQG

Action Level 1 Action Level 2 Threshold effect Probable Effect
levels (TELs) Levels (PELs)
Arsenic 0 0 ¢} 0
Cadmium 4 0] 2 0]
Chromium 5 0] 5 0
Copper 5 0] 5 0]
Mercury 0 0 0] 0]
Lead 3 0 3 0
Nickel 5 0 n/a 0
Acenaphthene n/a n/a 4 0
Ancenaphthylene n/a n/a 2 0
Anthracene n/a n/a 1 0
Benzo(a)anthracene n/a n/a 1 0
Benzo(a)pyrene n/a n/a 1 0]
Chrysene n/a n/a 1 0
Dibenz(a,h)anthracene n/a n/a 3 0
Fluoranthene n/a n/a 1 0
Fluorene n/a n/a 2 0
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Orsted

Contaminant Cefas Action Levels Canadian ISQG
Action Level 1 Action Level 2 Threshold effect Probable Effect
levels (TELs) Levels (PELs)
Napthalene n/a n/a
Phenanthrene n/a n/a
Pyrene n/a n/a

6.3.3.10 The landfall area lies within the Holderness coast between Bridlington and Skipsea. Site-
specific surveys were commissioned by Forewind to characterise the landfall location
associated with the Creyke Beck electrical infrastructure. The Creyke Beck surveys found
the landfall area to be characterised by long, clean sandy beaches, with cliffs at the upper
shore. The intertidal biotopes were characterised by barren littoral sand
(LS.LSa.MoSa.BarSa) with small areas of coarse sediment (LS.LCS) on the upper shore.
Isolated artificial structures (concrete) are present on the shore at both potential landfall
locations. JNCC reported highly mobile sediments subject to high degrees of drying
between tides to be typical of the wider region (Connor et al. 2004).

Summary and Key Issues

6.3.3.11 The key benthic and intertidal ecology receptors within the benthic and intertidal ecology
study area are identified as follows:

e Sandy sediments with low infaunal diversity and sparse epibenthic communities
comprising the following biotopes:
o SS.SSa.lMuSa.FfabMag (Fabulina fabula and Magelona mirabilis with venerid
bivalves and amphipods in infralittoral compacted fine muddy sand);
0 SS.SSa.CFiSa.EpusOborApri (Echinocyamus pusillus, Ophelia borealis and Abra
prismatica in circalittoral fine sand); and,
o0 Nephtys cirrosa and Bathyporeia spp. in infralittoral sand (SS.SSa.lFiSa.NcirBat)
e Coarse and mixed sediments with moderate to high infaunal diversity and scour
tolerant epibenthic communities:
0 Muysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment
(SS.SMx.CMx.MysThyMx); and,
0 Muytilus edulis beds on sublittoral sediment (SS.SBR.SMus.MytSS).
e Robust impoverished intertidal communities associated with high energy sediments:
o Barren littoral sand (LS.LSa.MoSa.BarSa);
o Small areas of coarse sediment (LS.LCS)

6.3.4 Project Basis for Scoping Assessment

6.3.4.1 The benthic and intertidal ecology scoping assessment is based on the construction and
operation of the following project infrastructure:

e the construction of up to 180 wind turbine generators (WTGs) on a substructure
foundation (varies depending on impact with associated seabed preparation and scour
protection — but for habitat loss gravity-based foundations and associated seabed
preparation);

e the construction of up to ten offshore substations, platforms, and accommodation
platforms within the array area and up to three HVAC booster stations along the
offshore ECC, all on gravity base structure foundations with associated seabed
preparation and scour protection; and
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6.3.5 Embedded Mitigation

Orsted

the construction of up to 6 offshore export cables, inter-array cables, up to 13
interconnector cables, and associated cable protection.

6.3.5.1 As part of the project design process, a number of designed-in measures have been
proposed to reduce the potential for impacts on environmental receptors. These are
presented in Table 6-6. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
the assessment process and updated in the impacts register which is presented in full in
Annex A.

6.3.5.2 Asthereis a commitment to implementing these measures, they have been considered in
the assessment presented in Section 6.3.6 below (i.e. the determination of magnitude and
therefore significance assumes implementation of these measures). These measures are
considered standard industry practice for this type of development.

Table 6-6 - Relevant Benthic and Intertidal Ecology Commitments

Commitment
ID

Measure Proposed

How the Measure will be

Secured

Co44 Primary: The Holderness Inshore MCZ (designated for Intertidal Secured by means of the
sand and muddy sand, Moderate energy circalittoral rock, High Order limits as defined in the
energy circalittoral rock, Subtidal coarse sediment, Subtidal DCO and dMLs.
mixed sediments, Subtidal sand, Subtidal mud, and Spurn head
(subtidal)) will be avoided by the offshore ECC.

Co45 Primary: The Holderness Offshore rMCZ (proposed to be Secured by means of the
designated for North Sea Glacial Tunnel valleys, Subtidal coarse Order limits as defined in the
sediment, Subtidal sand, Subtidal mixed sediments and Ocean DCO and dMLs.

Quahog (Arctica islandica)) will be avoided by the offshore ECR.

Co83 Primary: Undertake a cable burial risk assessment to inform front- | Secured in the dMLs through
end engineering works. Cable burial will be the preferred option the requirement for a CSIP.
for cable protection.

Co84 Primary: Foundations and cable routes will be micro-sited around Secured in the dMLs through
qualifying sensitive habitat features (subject to agreement with the requirement for a Design
the MMO) to an extent not resulting in a hazard for marine traffic Plan.
and Search & Rescue capability. Presence of sensitive habitats
will be identified through a review of the latest available benthic
datasets and pre-construction surveys.

Co86 Primary: The proposed offshore cable corridor and cable landfall Secured by means of the
(below MHWS) will avoid all statutory marine designated areas. Order limits as defined in the

DCO and dMLs.

Col09 Tertiary: During piling operations, soft starts will be used, with Secured in the dMLs through
lower hammer energies used at the beginning of the piling the requirement for a Marine
sequence before increasing energies to the higher levels. Mammal Mitigation Protocol

(MMMP).
Colll Tertiary: A Project Environmental Management and Monitoring Secured in the dMLs through

Plan (PEMMP) (construction and operation phases) and
Decommissioning Plan (decommissioning phase) will be produced
and followed. The PEMMP and Decommissioning Plan will cover
the construction, operation and maintenance, and
decommissioning phases of Hornsea Four respectively and will
include a Marine Pollution Contingency Plan (MPCP). This MPCP

the requirement for a PEMMP
and Decommissioning
Programme.
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Commitment Measure Proposed How the Measure will be
ID Secured
will outline procedures to protect personnel working and to

safeguard the marine environment in the event of an accidental
pollution event arising from offshore operations relating to
Hornsea Four. The MPCP will also outline mitigation measures
should an accidental spill occur, address potential contaminant
releases and include key emergency contact details (e.qg.
Environment Agency, Natural England and the Maritime and
Coastguard Agency (MCA)).

6.3.6 Likely Significant Effects

6.3.6.1 Table 6-7 sets out an assessment of the effects on the benthic and intertidal ecology at
the scoping stage of the EIA process. The table is drawn from the Impacts Register
(presented in Annex A) which is a tool to aid a proportionate approach to the EIA. The
Impacts Register is a live document that will continue to be developed alongside the
design process as Hornsea Four proceeds, and in response to consultee inputs in the form
of the Scoping Opinion, section 42 and 47 consultation, the Evidence Plan process and at
PEIR.

6.3.6.2 The assessment presented in Table 6-7 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-6, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for benthic and intertidal
ecology effects; relevant policy; the assessment criteria provided in Annex C; the question-
led approach set out in Section 1.7; and the professional judgement of qualified benthic
and intertidal ecologists.

6.3.6.3 Table 6-7 is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

6.3.6.4 The extent to which an impact could contribute cumulatively with other impacts to result
in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.

6.3.6.5 Sensitivity of biotopes and species described in the baseline environment are informed by
the Marine Evidence based Sensitivity Assessment (MarESA)® developed by the Marine Life
Information Network (MarLIN) team at the Marine Biological Association of the UK unless
otherwise stated.

3https://www.marlin.ac.uk/sensitivity/sensitivity_rationale#toc_marine-evidence-based-sensitivity-assessment-
maresa-approach
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Hornsea 4 Orsted

6.3.7 Impacts Scoped Out of Assessment

Temporary habitat disturbance from construction activities in the Hornsea Four array area and
offshore ECC from construction activities

6.3.7.1 The biotopes present within the Hornsea Four array area and most of the offshore ECC are
characterised by sandy sediments with relatively low infaunal diversity and sparse
epibenthic communities. The biotopes represent a continuum along depth and sediment
gradients and exhibit similar responses to pressures, given the presence of similar species
and functional groups. The habitats and component biotopes exhibit a moderate
resistance to disturbance but have a high recoverability. The overall sensitivity is low. The
exception is the biotope Mytilus edulis beds on sublittoral sediment (SS.SBR.SMus.MytSS)
which has a sensitivity of medium.

6.3.7.2 Typically, the area impacted by construction activities for offshore wind farms affects a
small proportion of the total area of seabed within the wind farm array area. Adjacent
Hornsea projects have predicted that construction activities would disturb between 3.57%
and 5.8% of seabed habitat within the respective development areas; temporary
disturbance of the seabed for Hornsea Four is considered likely to be of similar magnitude
to these adjacent projects. It is considered that there is no risk of likely significant effect
and it is proposed that this impact be scoped out of the EIA given the generally low
sensitivity of the benthos and the small magnitude of the effect.

Temporary increase in SSC and sediment deposition in the Hornsea Four array area and offshore
ECC

6.3.7.3 Theimpact to subtidal benthic receptors from drilling and seabed preparation for
foundation installation and cable installation is likely to be of regional spatial extent
(based on sediment plume modelling for Hornsea Project Three) and of medium term (i.e.
construction phase of approximately one year for the Hornsea Four array area and
approximately two years for the offshore ECC). However, only a limited number of
construction activities will occur at one time and so these will be intermittent, and
reversible to baseline conditions following cessation of activities. Coarse sediment
materials will settle quickly upon resuspension while finer sediment particles are likely to
disperse quickly with little accumulation of fine sediment (based on the results of the
suspended sediment modelling undertaken for adjacent Hornsea projects (Orsted, 2018b)).
Therefore, the impact of construction operations leading to increases in SSC and
associated sediment deposition is predicted to be of local spatial extent, short term
duration, intermittent and reversible. The magnitude is therefore, considered to be minor.

6.3.7.4 The majority of biotopes present within the Hornsea Four array area and offshore ECC are
not considered sensitive to increased SSC. Increased SSC is a natural component of these
habitats and the faunal communities are characterised by burrowing infauna. The
sensitivity is therefore considered to be low. The exception is the biotope Mytilus edulis
beds on sublittoral sediment (SS.SBR.SMus.MytSS) which has a sensitivity of medium to
increased SSC. It is considered that there is no risk of likely significant effect given the
generally low sensitivity and minor magnitude of effect and it is proposed that this impact
be scoped out of the EIA.
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Impacts on benthic ecology from noise arising from foundation installation

6.3.7.5

6.3.7.6

Benthic species are considered to be more susceptible to impacts resulting from the
propagation of the particle motion component of anthropogenic noise. Field
measurements on the propagation of particle motion is limited; however, it is expected
that particle motion will dissipate in close proximity to the noise source resulting in a highly
localised, temporary and intermittent impact with conditions returning to baseline
following cessation of piling. Therefore, the magnitude is considered to be low.

There are currently few published studies on the reaction of benthic species to noise
particularly infaunal bivalves and polychaetes that are typical of the biotopes present
within the Hornsea Four array area and offshore ECC. The biotopes present within the
array area and offshore ECC generally have a sparse epifaunal community. The MarESA
sensitivity assessment suggest that the potential effects associated with the construction
of a wind farm is 'not relevant' for the biotopes present. It is considered that there is no risk
of likely significant effect and it is proposed that this impact be scoped out of the EIA.

Direct and indirect seabed disturbances leading to the release of sediment contaminants

6.3.7.7

6.3.7.8

Sediment chemistry analysis within the Hornsea Four array area recorded levels of
contaminants that were below levels considered likely to cause significant effects to the
benthic organisms. It is therefore unlikely that there will be any significant release of
contaminants from sediments within the Hornsea Four array area. Raised levels of
contaminants were noted in coastal areas, however, these levels were typical of the wider
Humber region. Furthermore, the predominantly sandy nature of the seabed sediments at
these locations significantly reduces both the potential for significant concentrations of
contaminants to accumulate and for sediments to be re-suspended into the water column
and transported over long distances, thus reducing the potential for far-field effects.
Impacts will be temporary in nature and will return to the current baseline following
cessation of construction activities. The magnitude of effect is considered negligible at the
Hornsea Four array area and low along the offshore ECC.

The biotopes present within the Hornsea Four array area and the offshore ECC are
considered to be tolerant of chemical pressures as presented in the MarESA assessment
and are therefore assigned a negligible sensitivity. It is considered that there is no risk of
likely significant effect and it is proposed that this impact be scoped out of the EIA.

Accidental release of pollutants (e.g. from accidental spillage/leakage) may affect benthic

ecology.

6.3.7.9

The magnitude of an accidental spill incident will be limited by the size of chemical or oil
inventory on construction vessels. In addition, released hydrocarbons would be subject to
rapid dilution, weathering and dispersion and would be unlikely to persist in the marine
environment. The likelihood of an incident will be reduced by the implementation of a
project EMP. Therefore, the magnitude of this impact is considered to be negligible. The
biotopes present within the Hornsea Four array area and the offshore ECC are considered
to be tolerant of chemical pressures as presented in the MarESA assessment and are
therefore assigned a negligible sensitivity. It is considered that there is no risk of likely
significant effect and it is proposed that this impact be scoped out of the EIA.

Page 113/521



Hornsea 4 Orsted

Justification for scoping out operational impacts

Long-term habitat loss/ change from the presence of foundations, scour protection and cable
protection

6.3.7.10 Habitat loss will occur within the footprint of the project infrastructure. Typically, this
equates to arelatively small percentage of the overall project areq, usually less than circa
1% of the total development area based on the EIA of other project in the southern North
Sea. The adjacent Hornsea projects reported, in the respective ES's, that habitat loss would
account for between 0.36 — 0.59% of the project development areas (SmartWind, 2013;
2015; Orsted, 2018b). The area of habitat loss is anticipated to be similar within the
Hornsea Four array area and offshore ECC. The impact will therefore be local in extent, but
permanent and irreversible throughout the duration of Hornsea Four. Prior to installation,
a pre-construction survey will be undertaken, and data analysed to identify any sensitive
receptors (i.e. habitats of high nature conservation interest) within the Hornsea Four array
area and offshore ECC. Where practicable micro-siting of project infrastructure will be
undertaken to minimise the risk to these high sensitivity benthic ecology receptors. The
magnitude of this impact is therefore considered to be negligible. The permanent (for the
duration of the development) The sensitivity of the majority of the prevailing benthos to
small scale habitat loss is considered to be low (given that similar benthic coommunities
occur over wider areas) but would be high for any benthos present with a high nature
conservation value.

6.3.7.11 It is considered, given the embedded mitigation, that there is no risk of likely significant
effect and it is proposed that this impact be scoped out of the EIA.

Colonisation of the WTGs and scour/ cable protection may affect benthic ecology and biodiversity

6.3.7.12 The introduction of hard substrate, in the form of turbine and substation foundations, scour
protection ad cable protection, and subsequent colonisation by subtidal invertebrate
fauna will occur within the Hornsea Four array and offshore ECC area. This will result in a
change in community type from species typical of sedimentary habitats to those typical of
hard substrata. This may be considered a positive or negative effect. The change will be of
limited spatial extent, although any effects will be permanent for the duration of the
project (but will be reversible on decommissioning which assumes removal of the relevant
infrastructure). Due to the limited spatial extent the magnitude is considered negligible.
The biotopes within the Hornsea Four array area currently consist of those typical of
sedimentary habitats; colonisation of species typical of hard substrate may increase the
species diversity locally. The biotopes present are not, generally, considered to be of
conservation importance. The sensitivity of the habitats present is therefore considered to
be low. Itis considered that there is no risk of likely significant effect and it is proposed
that this impact be scoped out of the EIA.

Increased risk of introduction or spread of MINNS due to presence of subsea infrastructure and
vessel movements (e.g. ballast water) may affect benthic ecology and biodiversity.

6.3.7.13 The potential risk of MINNS will be limited to subsea infrastructure which will provide a
surface for colonisation; the potential for MINNS will be controlled by implementation of
an appropriate project EMP which will set out biosecurity measures to minimise the risk of
transfer of MINNS by operation and maintenance vessels. Therefore, the magnitude is
considered to be negligible. Due to the predominance of sedimentary habitats across the
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Hornsea Four array area and offshore ECC it is unlikely that much of the local epifauna will
compete with MINNS colonising hard substrata. There is potential for MINNS to establish
local communities on turbine substructure if introduced. The sensitivity is therefore
considered to be medium. It is considered that there is no risk of likely significant effect
and it is proposed that this impact be scoped out of the EIA.

Direct disturbance to seabed from jack-up vessels and cable maintenance activities

6.3.7.14 The magnitude will be of limited spatial extent and restricted to large component repairs
which are anticipated to be infrequent. Therefore, any effects will be of short duration,
temporary and intermittent with a high recoverability; the magnitude is considered to be
negligible. As detailed above, the sensitivity of biotopes present in the Hornsea Four array
area and offshore ECC will predominately be low (with the biotope Mytilus edulis beds on
sublittoral sediment (SS.SBR.SMus.MytSS) within the nearshore section of the offshore ECC
exhibiting a medium sensitivity). It is considered that there is no risk of likely significant
effect and it is proposed that this impact be scoped out of the EIA.

Indirect disturbance to benthic habitats from electromagnetic fields (EMFs) generated by inter-
array and export cables

6.3.7.15 EMFs are likely to be generated by subsea cables and may be detectable above
background levels in very close proximity to the cables. Although burial does not
necessarily mask EMFs it increases the distance between species that may be affected by
EMFs and the source. As the cable will be buried or protected across the majority of the
Hornsea Four array area and offshore ECC any behavioural responses would be largely
mitigated. The magnitude is therefore considered to be negligible. MarESA sensitivity
assessments are not available for the habitats and species present within the Hornsea Four
array area and offshore ECC. However, monitoring to date has not recorded any significant
changes in invertebrate communities at existing offshore wind farms that have been
attributed to EMF effects. In addition, benthic surveys of the Hornsea Four array area
noted a sparse epifaunal community. It is considered unlikely that EMFs will result in a
significant response that would cause a change in benthic communities within the Hornsea
Four array area or offshore ECC. The sensitivity is therefore considered to be negligible. It
is considered that there is no risk of likely significant effect and it is proposed that this
impact be scoped out of the EIA.

Changes to seabed habitats arising from effects on physical processes, including scour effects and
changes in the sediment transport and wave regimes resulting in potential effects on benthic
communities

6.3.7.16 Hydrodynamic modelling at adjacent Hornsea projects has considered effects resulting
from the presence of wind farm structures on marine processes and has indicated the
measurable effects to be restricted to the immediate vicinity of turbines. Although the
effects will be long-term and irreversible for the duration of the project the magnitude is
considered to be minor. The species and biotopes present across the Hornsea Four array
area are considered to be tolerant of changes to water flow and sediment movements at
the scale predicted. The sensitivity is considered to be low. Itis considered that thereis no
risk of likely significant effect and it is proposed that this impact be scoped out of the EIA.
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Accidental release of pollutants (e.g. from accidental spillage/leakage) may affect benthic
ecology.

6.3.7.17 As for the construction phase of the project, the risk of accidental spills will be managed
through implementation of a project EMP with appropriate control measures and good
housekeeping. The magnitude of this impact is therefore considered to be negligible. The
biotopes present within the Hornsea Four array area and the offshore ECC are considered
to be tolerant of chemical pressures as presented in the MarESA assessment and are
therefore assigned a negligible sensitivity. It is considered that there is no risk of likely
significant effect and it is proposed that this impact be scoped out of the EIA.

Justification for scoping out decommissioning impacts

Temporary habitat disturbance from removal of foundations and cables

6.3.7.18 The assessment of this impact will be synonymous with the assessment presented under
the construction phase assessment above, noting that decommissioning will ultimately
return the seabed habitats and associated benthos to a condition aligned with surrounding
areas. As such it considered that there is no risk of likely significant effect and it is proposed
that this impact be scoped out of the EIA.

Increased SSC and sediment deposition from removal of foundations and cables

6.3.7.19 The assessment of this impact will be synonymous with the assessment presented under
the construction phase assessment above. As such it considered that there is no risk of
likely significant effect and it is proposed that this impact be scoped out of the EIA.

Loss of introduced habitat from the removal of foundations

6.3.7.20 While the removal of the substrate will result in localised declines in biodiversity, areas of
bare habitat, lost during construction and operation, will be exposed and will be open to
recolonization by the surrounding infaunal and epifaunal benthic species. It is expected
that the baseline benthic communities will recover in these areas to their pre-construction
state based on the recovery rates for disturbed sediment. Magnitude is therefore
considered to be low. As detailed above the sensitivity of biotopes present in the Hornsea
Four array area will be low. It considered that there is no risk of likely significant effect and
it is proposed that this impact be scoped out of the EIA.

Accidental release of pollutants (e.g. from accidental spillage/leakage) may affect benthic
ecology.

6.3.7.21 As detailed above for the construction and operation phase it is proposed that this impact
be scoped out of the EIA.

Consideration of cumulative effects

6.3.7.22 The impacts detailed above are generally spatially restricted to within the Hornsea Four
array area and offshore ECC. Due to tidal flows and wave action, increased SSC has the
potential to go beyond the Hornsea Four array area or offshore ECC, however, previous
modelling studies have indicated that settlement will occur quickly for coarser sediments
and will disperse rapidly for finer sediment components. Furthermore, construction
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programmes of adjacent projects are unlikely to overlap with the construction program for
Hornsea Four.

6.3.7.23 Due to the limited spatial extent of most impacts and absence of a temporal overlap in
construction it is considered that there is no risk of cumulative likely significant effects for
the benthic and intertidal ecology impacts that have been scoped out.

6.3.8 Proposed Approach to the PEIR and ES

6.3.8.1 ltis proposed to scope out of all the potential impacts on benthic ecology from any further
consideration in the EIA process.

6.3.9 Scoping Questions for Consultees

6.3.9.1 Scoping questions for consultees in relation to benthic and intertidal ecology include:

1. Areyou satisfied that the baseline data referenced above is valid for the purposes of
the scoping assessment?

2. Do you agree that, considering the embedded mitigation in place, the assessment of
benthic subtidal and intertidal ecology impacts as detailed above should be scoped
out of the Hornsea Four EIA?

3. Do you agree that the cumulative effects on benthic subtidal and intertidal ecology
receptors should be scoped out of the EIA for Hornsea Four based on the assumptions
detailed in this Scoping Report?
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6.4 Fish and Shellfish Ecology

6.4.1 Introduction

6.4.1.1 This section of the Scoping Report identifies the fish and shellfish receptors of relevance to
Hornsea Four and considers the potential effects from construction, operation (including
maintenance) and decommissioning of the offshore components of Hornsea Four on fish
and shellfish ecology.

6.4.2 Study Area

6.4.2.1 For the purposes of this fish and shellfish ecology scoping assessment, the study area has
been defined at the following two spatial scales.

e The fish and shellfish survey area is shown in Figure 6-14 and defined as the area
encompassing the Hornsea Four array area including much of the wider former
Hornsea Zone encompassing the Hornsea Project One, Hornsea Project Two and
Hornsea Project Three areas plus a 4 km buffer which was surveyed as part of previous
Hornsea survey campaigns. The local area also encompasses the Hornsea Four
offshore ECC which is characterised using extant data sources as detailed in section
6.3.3.

e The wider spatial scale considers the fish and shellfish assemblage within an 18 km
buffer around the array area and ECC. This wider area has been defined by the
maximum tidal excursion recorded within the array area and offshore ECC and provides
a wider regional context to the fish and shellfish baseline.
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6.4.3 Baseline Environment

Data Sources Used for Scoping

6.4.3.1 A number of fish and shellfish datasets have been collated to inform this Scoping Report.
Data was drawn from the Hornsea Zone Characterisation (ZoC) surveys and from the
adjacent Hornsea Project One and Hornsea Project Two site specific surveys. A desktop
review of publicly available information was also undertaken. Extant data collected within
the nearshore area (within 8 km of the landfall location) of the offshore ECC was collated
from surveys commissioned by Forewind to inform the EIA for the Dogger Bank Creyke
Beck project. Figure 6-15 presents the location of sampling locations that coincide with
the Hornsea Four array area and offshore ECC that have been used to inform the fish and
shellfish baseline. The datasets considered to be relevant to Hornsea Four are listed in
Table 6-8 below.

Table 6-8 - Key Sources of Fish and Shellfish Data

Source Summary Coverage of Hornsea Four array
area and ECC
Hornsea ZoC Survey | Otter trawl surveys comprising spring and autumn The ZoC surveys were distributed
(2010-2011) surveys conducted in 2011 using a high-opening 5 m across the whole former Hornsea
otter trawl with a 40 mm cod-end designed to catch zone. Within the Hornsea Four
semi-pelagic as well as demersal species. array area six otter trawl

An epibenthic beam trawl campaign was completed in locations were sampled during

November and December 2010 using a 2 m epibenthic each otter trawl campaign and

beam trawl with a 5 m cod end. nine epibenthic beam trawl

sampling stations were sampled

during the beam trawl campaign.

Hornsea Project One | An epibenthic beam trawl campaign was completed in The Hornsea Project One

Array Survey (2010- | July 2010 using a 2 m epibenthic beam trawl witha 5m | sampling locations are located to
2011) cod end. the east of the Hornsea Four
array area. However, the data
has been used to assess the
regional distribution of fish and

shellfish species.

Hornsea Project Two | An epibenthic beam trawl campaign was completed in The Hornsea Project Two

Array Survey (2012) July 2012 using a 2 m epibenthic beam trawl witha 5m | sampling locations are located to
cod end. the east of the Hornsea Four
array area. However, the data
has been used to assess the
regional distribution of fish and
shellfish species.

Creyke Beck A number of surveys were conducted in the inshore area | All potting fleets and trammel
Environmental of the Creyke Beck cable route which coincides with the | net fleets and eight of the 10
Statement nearshore area of the offshore ECC. epibenthic beam trawl locations

(Forewind, 2013) were located within the

An inshore shellfish survey was carried out in August
nearshore area of the offshore

2011 and January 2012 targeting six stations. At each
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Source

Summary

Coverage of Hornsea Four array
area and ECC

location a fleet of 22 standard pots plus five fine mesh
pots were deployed.

Three inshore trammel net surveys were completed in
August 2011, January 2012 and January 2013. A fleet of
three 100m long trammel nets comprising of an outer
mesh panel of 635mm and an inner panel of 100mm

mesh were deployed at seven stations.

An epibenthic beam trawl survey was undertaken in
November 2011. A 2 m epibenthic beam trawl with a 5
mm mesh cod end was deployed at 10 sampling

stations.

ECC, from the landfall location to
approximately 8 km offshore.

Fish spawning and
nursery areas in UK
waters (Coull et al.,
1998; Ellis et al.,
2012)

Both studies map the distribution of predicted spawning
and nursery habitats of a number of key species in

waters around the UK based on a review of extant data.

Provides fish nursery and
spawning areas coincident with
the Hornsea Four array area and
offshore ECC.

Technical reports for
Strategic
Environmental
Assessment (SEA)
Areas 2and 3
(Department of
Trade and Industry
(DTI), 2001q; DTI,

2001b);

Description of survey data published in the SEA for SEA
Areas 2 (northern North Sea) and 3 (southern North Sea)

Broadscale data with regional

coverage.

International herring
larvae survey (IHLS)

The International Council for Exploration of the Seas
(ICES) IHLS has been carried out since 1972 and covers
most of the potential and historic spawning grounds of
herring. The surveys are designed to provide a
quantitative estimate of herring larval abundance to be
used as a relative index of the changes in herring
spawning stock biomass. A sampling grid is sampled

regularly focusing on known spawning areas of herring.

Over the past 10 years sampling
locations within the Hornsea Four
array area have been sampled

annually.

International bottom
trawl survey (IBTS)

The North Sea IBTS is coordinated by the ICES
International Bottom Trawl Survey Working Group
(IBTSWG). The IBTSWG compiles survey data collected
in spring and autumn undertaken by eight nations
deploying demersal fishing gear to estimate stock
abundance of commercially important demersal

species.

Broadscale data that covers
much of the North Sea including
the Hornsea Four array area and
offshore ECC.

6.4.3.2 A full analysis of the former Hornsea Zone site specific survey data is presented in the
'Hornsea Project 3 Offshore Wind Farm Fish and Shellfish Technical Report’ (Orsted,
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2018a). The technical report presents an analysis of all data collected across the zone
including the Hornsea Four array area and therefore provides a useful reference point from
which details on the baseline information relevant to the Hornsea Four scoping exercise
can be drawn.
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Overview of Baseline Environment

6.4.3.3

6.4.3.4

6.4.3.5

6.4.3.6

6.4.3.7

6.4.3.8

6.4.3.9

A detailed characterisation of the fish and shellfish communities within the former Hornsea
Zone including the Hornsea Four array area and the wider southern North Sea fish and
shellfish study area is presented in Volume 5, Annex 3.1 of the Environmental Statement
(ES) for Hornsea Project Three (Orsted, 2018) from which the following summary is largely
drawn.

A total of 84 fish species were recorded during the otter trawl and epibenthic beam trawl
surveys conducted across the former Hornsea Zone between 2010 and 2012. Key
characterising species comprised mainly demersal fish species such as whiting (Merlangius
merlangus), dab (Limanda limanda), plaice (Pleuronectes platessa), solenette (Buglossidium
luteum) and grey gurnard (Eutrigla gurnardus); these species were recorded in abundance
during site-specific trawl surveys. Other less dominant demersal species recorded in the fish
assemblage included lemon sole (Microstomus kitt), common sole (Solea solea) and cod
(Gadus morhua). Small demersal species including the short spined sea scorpion
(Myoxocephalus scorpius), lesser weaver (Echiichthys vipera), dragonet (Callionymus lyra)
and scaldfish (Arnoglossus laterna) were also recorded in the site-specific surveys.

Pelagic species including herring (Clupea harengus), sprat (Sprattus sprattus) and squid
(including European common squid (Alloteuthis subulate) and European squid (Loligo
vulgaris)) were also frequently recorded during the otter and epibenthic beam trawl
surveys.

Commercially important species encountered in high abundances and at high frequencies
of occurrence during the surveys were whiting, dab, sprat, herring, plaice, mackerel
(Scomber scombrus), and lemon sole. Other commercially important species including cod,
haddock (Melanogrammus aeglefinus), sole, ling (Molva molva) and the spotted ray (Raja
montagui), cuckoo ray (Leucoraja naevus) and thornback ray were encountered less
frequently (less than 50% frequency) and at lower abundances.

The greater sandeel (Hyperlopus lanceolatus) and lesser sandeel (Ammodytidae spp.), (both
keystone species as they are important prey items for fish, birds and marine mammals)
were recorded during the surveys but generally at low abundances (and at less than 25%
frequency). On the basis of sandeel habitats mapped by Jensen et al. (2010) using data
collected from fishing vessels targeting sandeels in the North Seq, sandeel habitats occur
within the former Hornsea Zone, including the area coinciding with the Hornsea Four array
area. Chapter 6.8 Commercial Fisheries provides more information on the commercial
fishery for sandeels within Hornsea Four.

Whilst not the primary intention of the otter trawl surveys, juvenile fish of the following
species were recorded in moderate abundance; whiting, dab, herring, grey gurnard and
lemon sole. No particular patterns in the distribution of these species were evident;
juveniles were present at the majority of sites where adult fish were found.

The species recorded within the former Hornsea Zone are typical of those found within the
wider southern North Sea (DTI, 2001q; DTI, 2001b; data from IBTS).
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6.4.3.10 Table 6-9 details those species recorded during surveys within the fish and shellfish study
area and any additional species that have the potential to be present based on wider

regional datasets.

Table 6-9 - Species potentially present within the Hornsea Four array area or offshore ECC

Group / Species

Pelagic

Mackerel (Scomber scombrus)
Sprat (Sprattus sprattus)
Blue whiting (Micromesistius poutassou)*

Herring (Clupea harengus)

Atlantic horse mackerel (Trachurus trachurus)
Shad (Alosa spp.)*
Atlantic salmon (Salmo salar)*

Sea trout (Salmo trutta)”

Inshore / Coastal Species

Catfish (Anarhichas lupus)*

Gobies (Pomatoschistus spp.)
Greater pipefish (Syngnathus acus)*
Butterfish (Pholis gunnellus)
Scaldfish (Arnoglossus laterna)

Lesser weaver (Echiichthys vipera)

Four-bearded rockling (Enchelyopus cimbrius)
Wrasses (Labrus spp.)*

Short spined sea scorpion (Myoxocephalus scorpius)
Scoprionfish (Scorpaenidae)

Long-spined sea scorpion (Taurulus bubalis)

Demersal

Whiting (Merlnagius merlangus)

Lemon Sole (Microstomus kitt)

Plaice (Pleuronectes platessa)

Turbot (Scophthalmus maximus)*

Halibut (Hippoglossus hippoglossus)*

Long rough dab (Hippoglossoides platessoides) *
American plaice (Hippoglossoides platessoides)
Dab (Limanda limanda)

Megrim (Lepidorhombus whiffiagonis)*

Witch (Glyptocephalus cynoglossus)*
Solenette (Buglossidium luteum)

Sole (Solea solea)

Thickback sole (Microchirus variegatus)
Norwegian topknot (Phrynorhombus norvegicus)
Brill (Scophthalmus rhombus)

Dragonet (Callionymus lyra)

Pogge (Agonus cataphractus)

Reticulated dragonet (Callionymus reticulatis)
Haddock (Melangrammus aeglefinus)

Hake (Merluccius merluccius)”

Ling (Molva molva)”

Sandeels (Ammodytes spp.)

Greater sand eel (Hyperoplus lanceolatus)

Gurnards — Red (Aspitrigla cuculus)*
Gurnards — Grey (Eutrigla gurnardus)
Gurnard — Tub (Trigla lucerna)

Red Mullet (Mullus barbatus)*

Striped red mullet (Mullus surmuletus)
Monks or Anglers (Lophius spp.)”
Lesser spotted dogfish (Scyliorhinus canicular)
Tope (Galeorhinus galeus)”
Thornback Ray (Raja clavata)

Blonde Ray (Raja brachyura)*
Cuckoo Ray (Raja naevus)*

Spotted ray (Raja montagui)

Starry smooth-hound (Mustelus asterias)
Saithe (Pollachius virens) *

Pollack (Pollachius pollachius)*

Cod (Gadhus morhua)

Bass (Dicentrarchus labrax) *
European eel (Anguilla anguilla)*

Sea lamprey (Petromyzon marinus)*
River lamprey (Lamprey fluviatilis)*
Conger Eels (Conger spp)*

Pouting (Trisopterus luscus)

Poor cod (Trisopterus minutus)

Shellfish

Norwegian Lobster (Nephrops norvegicus)
Lobster (Homarus gammarus)

Brown crab (Cancer pagurus)

Green Crab (Carcinus maenus)

Squat Lobster (Munida rugosa)

Brown shrimp (Crangon crangon)

Pink Shrimp (Pandulus montagui)

King scallops (Pecten Maximus)

Queen Scallops (Aequipecten opercularis)
Whelks (Buccinum undatum)
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Group / Species

Velvet swimming crab (Necora puber) European common squid (Alloteuthis subulata)

Squid (Loligo spp., Sepiola spp.)

(*) Species not recorded in surveys conducted within the Hornsea zone or the inshore Creyke Beck characterisation
surveys but known to exist in the southern North Sea.

6.4.3.11 Spawning and nursery areas of a number of species have been identified in the vicinity of
the Hornsea Four array area. Table 6-10 details those species with spawning or nursery
grounds that overlap with the Hornsea Four array area or offshore ECC. Figure 6-16 to
Figure 6-20 present the spawning and nursery grounds of key species and the Hornsea
trawl abundance data recorded during site specific surveys.

6.4.3.12 Herring and sandeel are of particular relevance when considering impacts to spawning
areas as they are demersal spawners. Sandeel spawn in coarse sands to gravelly sands,
whilst herring prefer to spawn in coarser sediments comprising sandy gravels to gravel.

6.4.3.13 Data from Coull et al. (1998) suggests that the Hornsea Four array area coincides with
herring spawning grounds. However, data from the IHLS collected between 2007 and
2017 shows that the key spawning ground for this herring population (i.e. the Banks stock
component) is located to the west of the former Hornsea Zone, off Flamborough Head.
The IHLS data suggests that spawning areas around the Hornsea Four array area are
therefore inactive with the majority of spawning adults aggregating closer to the coast.
The offshore ECC coincides with this area of active spawning activity although the most
active areas lie to the north of the offshore ECC. This population spawns in autumn, with
peak spawning occurring in September and October. Gonadal assessment during the
trawling surveys within the former Hornsea Zone did not confirm significant numbers of
mature adult fish or spawning populations (0.5% of the herring caught in autumn were
actively spawning).

6.4.3.14 Ellis et al. (2012) suggests high intensity sandeel spawning areas occur in the northern part
of the Hornsea Four array areaq, with low intensity spawning and nursery coinciding with the
remaining Hornsea Four array area and the offshore ECC. Spawning areas for sandeel off
the east coast are large, extending from northern England down to the English Channel. It
is also important to note that sediment type is considered an important determinant in the
distribution of sandeel spawning habitat.

6.4.3.15 Although spawning grounds for other species coincide with the Hornsea Four array area
and offshore ECC, these are generally part of a far larger spawning area that covers large
parts of the southern North Sea. Furthermore, pelagic spawners rely less on demersal
habitats for recruitment and are therefore, less at risk from any impacts to the seabed.
The Hornsea Four array area and offshore ECC coincides with the southern periphery of
high intensity whiting nursery grounds (Figure 6-18), however, this is part of a large area of
nursery grounds that extends up the east coast of the UK to the north coast of Scotland.
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Table 6-10 - Spawning and nursery areas of fish and shellfish species in the vicinity of the Hornsea
Four array area and offshore ECC (data from: Coull et al, 1998; Ellis et al., 2012 and
Eaton et al., 2003)

Orsted

Species Spawning area overlap with the array area or EEC Nursery area overlap with the array
area or EEC

Cod Low intensity Low intensity

Whiting Low intensity High intensity

Plaice High intensity No overlap

Lemon sole

Low intensity

Low intensity

Sprat Low intensity Low intensity
Herring Low intensity (partial) Low intensity
Mackerel Low intensity Low intensity
sandeel | LD e PP TN owimensty
Nephrops Partial overlap Partial overlap
Brown Crab Partial overlap None

6.4.3.16 Several species of shellfish, some of which are commercially important, were caught in the

otter and epibenthic trawls during the former Hornsea Zone surveys. Shellfish recorded
within or in close proximity to the Hornsea Four array area include brown crab (Cancer
pagurus), European lobster (Homarus gammarus), whelk (Buccinum undatum), brown shrimp
(Crangon crangon) and pink shrimp (Pandalus sp). Further information on the key shellfish
commercial fisheries is presented within section 6.8 Commercial Fisheries of this Scoping
Report.

6.4.3.17 The nearshore areas of the offshore ECC coincide with the inshore area of the Creyke Beck

Offshore Wind Farm Export Cable route (Forewind, 2017). Inshore surveys indicated a
similar fish and shellfish assemblage to those recorded within the offshore site and typical
of the wider region. Trammel net data reported as part of the Creyke Beck ES noted that
inshore fish assemblages were dominated by whiting and dab in all surveys. Flounder and
mackerel were also common with the lesser spotted dogfish Scyliorhinus canicula present
in high numbers at two locations. The potting survey recorded a shellfish assemblage
typical of the region with brown crab and velvet swimming crab the most abundant
species. Epifaunal communities recorded were dominated by the brown shrimp (Crangon
crangon) although the remaining catch was typical of the species assemblage recorded
using the other gear types.
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Summary and Key Issues

6.4.3.18 The key fish and shellfish receptors within the primary and secondary study areas are

identified as follows:

demersal species of whiting, cod, dab, plaice and lemon sole;

pelagic species of herring, sprat and mackerel;

sandeel species;

benthic shellfish species of brown crab, lobster and velvet swimming crab;
elasmobranch species of lesser spotted dogfish, lesser spotted dogfish, tope,
thornback ray, blonde bay, cuckoo ray, spotted ray, starry smooth-hound; and,
migratory species of Atlantic salmon, trout and European eel.

6.4.4 Project Basis for Scoping Assessment

6.4.4.1 The fish and shellfish scoping assessment is based on the following worst case scenario:

the construction of up to 180 wind turbine generators (WTGs) on a substructure
foundation (varies depending on impact) with associated seabed preparation and scour
protection;

the construction of up to ten offshore substations, platforms, and accommodation
platforms within the array area and up to three HVAC booster stations along the
offshore ECC, all on gravity base structure foundations with associated seabed
preparation and scour protection; and

the construction of up to six offshore export cables, inter-array cables, up to 13
interconnector cables and associated cable protection.

6.4.5 Embedded Mitigation

6.4.5.1 As part of the project design process, a number of designed-in measures have been

6.4.5.2

proposed to reduce the potential for impacts on environmental receptors. These are
presented in Table 6-11. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
the assessment process and updated in the impacts register which is presented in full in
Annex A.

As aresult of the commitment to implement these measures, and also to various standard
sectoral practices and procedures, they are considered inherently part of the design of
Hornsea Four and have, therefore, been considered in the assessment presented in section
6.4.6 (i.e. the determination of magnitude and therefore significance assumes
implementation of these measures).
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Table 6-11 = Relevant Fish and Shellfish Ecology Commitments

Commitment | Measure Proposed How the Measure will be
ID Secured
Co83 Primary: Undertake a cable burial risk assessment to inform front- | Secured in the dMLs through

end engineering works. Cable burial will be the preferred option the requirement for a CSIP.
for cable protection.

Col09 Tertiary: During piling operations, soft starts will be used, with Secured in the dMLs through
lower hammer energies used at the beginning of the piling the requirement for a MMMP.,
sequence before increasing energies to the higher levels.

Colll Tertiary: A PEMMP (construction and operation phases) and Secured in the dMLs through
Decommissioning Plan (decommissioning phase) will be produced the requirement for a PEMMP
and followed. The PEMMP and Decommissioning Plan will cover and Decommissioning
the construction, operation and maintenance, and Programme.

decommissioning phases of Hornsea Four respectively and will
include a MPCP. This MPCP will outline procedures to protect
personnel working and to safeguard the marine environment in
the event of an accidental pollution event arising from offshore
operations relating to Hornsea Four. The MPCP will also outline
mitigation measures should an accidental spill occur, address
potential contaminant releases and include key emergency
contact details (e.g. Environment Agency, Natural England and
the MCA.

6.4.6 Likely Significant Effects

6.46.1

6.4.6.2

6.4.6.3

Table 6-12 sets out an assessment of effects on fish and shellfish ecology at the scoping
stage of the EIA process. The table is drawn from the Impacts Register (presented in Annex
A) which is a tool to aid a proportionate approach to the EIA. The Impacts Register is a live
document that will continue to be developed alongside the design process as Hornsea
Four proceeds, and in response to consultee inputs in the form of the Scoping Opinion,
section 42 and 47 consultation, the Evidence Plan process and at PEIR.

The assessment presented in Table 6-12 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-11, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for fish and shellfish ecology
effects; relevant policy; the assessment criteria provided in Annex C; the question-led
approach set out in section 1.7; and the professional judgement of qualified fish and
shellfish ecologists.

Table 6-12is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
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detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

6.4.6.4 The extent to which an impact could contribute cumulatively with other impacts to result

in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.

Page 135/521



TTS/9¢8T 9bod

'si03dadal Ysiy1ays pup ysiy uo
53094} 1p1uUal0d Ul bunsal
aspyd uoi3donJ3suod ayy buunp

TTTOD sjuaAs uojnod 1DJUSPIDDY
SUON 3nQ padoog 329449 JUDDIJIUDIS A}J9)1) ON | WNIPaW 0} MO 21q1bnbaN SISIENN :9spyd uoonisuo)
'Sploysaly} pJppunis
ISUIDOD passassD
sa10ads Ysl} 9AIHSUSS
uo syopduwi ay3
puD pauluLI}ap 9q
'$}9SDIDP JpUOIbBI )iM SINO3U0D opduwl
Aq pajusweddns asloN “buiepow
on] y9foid uonbbodouid asiou
D3SUIOH puUD SUQ puisn paIp AD.ID INOH
109[0.1d DasSUIOH DBSUIOH 9y} Ulypm
10} pa1oNpUOd sa11AI3oD bunid wouy
sAaAINs Ul BY3 puIsLID aslou basgns ‘DaID APN3S JNOH
pUD SUOZ DASUIOH Aq payopdwi paup D3SUIOH Y3 UIY}m S199puDs
JBulI0) 8y} SSO.I0D 2y} JO UoDIN|PD pup bulay sp yons) sapads
Pa32NPUOD SA2AINS a2y} buinjonul 9AI}ISUSS JO aouasaid ay3 pup ‘uonDIgIA puD
UOI}DSLI9}ODIDYD ‘paydopp aq Nim A}A13oD Bunid wouy buisup asiou 950U WOy buisup bupjspwl
1puoz | yooouddp Jusuwissassp | Dasgns |piRUSod JO SISpg ayy uQ A10}pND puDp Sabupyd
2y} Ag pauuloyul paypIep v uonpbIw AIDpUOd3S 60T9D 1PINoIADYSq ‘Aunful ‘A}DION
9 ))Im aunaspq ay | UpadodS | 3jnoyjim 323449 Jupdiiubis A1oX1] winipaj JoullN SISIENN :9spyd uor3onJisuod)
‘S}UDUIULIDIUOD
JUSWIPSS JO aspa)al
ay3 03 bulppa) s92UDGINISIP
pagpas }08Jipul pup 308.1Q
SUON 3no padodog 399449 JUDDIUBIS )31 ON | WNIPaW 0} MO ‘mo) 03 1q1bnbeN N :aspyd uononaisuod
‘Bulisyjowss
pUD DSS Ul S8SDaIoU|
pasnoo0) Aiplodwia |
SUON 3no padodog 3299449 JuUDdIUBIS A)9X1) ON Mo JouljN SUON :aspyd uononaisuod
"SSI}IAI}OD UOI3ONIISUOD
wioJ buisup saoads ysijays
pup ysi} 216p18d pup 1DSISWSP
9)Igow 03} 92UDPgIN3SIP pPUD
(buiysnuo "6°8) ebowibp 10811Q
SUON 3no padodog 3299449 JUDDJIUBIS )31 ON | WNIpPaW 0} MO Joulj ElIN| :aspyd uononaisuod
(Pa1p39Q 40 dwuis :uj
padoog anQ padoog AARISUSS sa4nspajy
sjuawalinbay pipQg JUBWISSIsSY 0} abp3g buidoog /2oupjiodw] apnjIubDy uonRpOHIIN
aunesbg 49y3in4 yopoiddy pasodo.id 1D 399443 JO 9dUDdIUBIS K191 paipdidnuy paipdidniuy peppaqui3 3opdw| puDp AUAIRDY 323f0id

9151Q

A601023 Ysy1dYS PUD Ysi4 - 5399443 121 - Z1-9 19D L

Y bosSU.IOH



TTS/LST 9bod

SUON

3no padodg

329449 JuUDd1IUBIS A19)1) ON

Mo

Joul

SUON

‘Bunisyjowss

pUD DSS Ul S8SDaIoU|
pasnoo0) Aipitoduwia |
:9spyd bujuoissiwwodag

SUON

3no padoog

199443 JuDdlIubIs A19)1) ON

wnipawl 0} M0

Joul

QUON

"S9I1}AI}OD BUIUOISSILILIODSP
wioly buisup sa1oads ysi1ays
pup ysi} o16p)ad pup pSIsWSpP
9)Igow 03} 92UPgIN3SIP PUD
(buysnuo "6°8) sbowipbp 30811Q
:9spyd bujuoissiwwodaqg

SUON|

3no padodg

109449 JUDdIUBIS A)3)1) ON

Mo

Joui

SUON

JuswedDdsip

0} onp DaJp ADLID

a3 apIsino ainssaid bulysiy
S9SDa.IdU| PUD DAID ADLID INOH
DBSUIOH 9y} ulyym ainssaud
Bulysyy peonpau A)prus1od
:9spyd Jpuonpiado

SUON

3no padodg

329449 JuUDd1JIUbIS A19)1) ON

winjpawl 0} Mo

a1qibnbaN

TTTOD
ISTTET

‘syupynqod jo

95D)aJ \DIUSPIOOD By} WO}
Bunsal 8oUDgIN]SIP 30841pU|
:9spyd Jpuonpiado

SUON

3no padodog

329449 JuUDd1IUbIS A19)1) ON

winjpawl 0} Mo

Joul

SUON

‘uolypiado

BulNp 82UDUSIUIDUI WO}
Bunsal @dubqINISIp 398410
:aspyd jpuonpiado

SUON

3no padodg

329449 JuUDd1IUbIS A19)1) ON

winjpawl 0} Mo

Joul

¢£80D
IDWig

'S91qp2
w0y BUISLID $108448 N7
:9spyd Jpuonpiado

SUON

3no padodog

329449 JuUDd1IUbIS A19)1) ON

winjpawl 0} Mo

21q16N69N

SUON

"sauigJn} \puonpiado Jo
1INSaJ D SD 8S|0U J93DAUSPUN
:aspyd puonpiado

SUON

3no padodog

329449 JuUDd1IUbIS A19)1) ON

Mo

Joul

SUON

‘uonodeyold

91gD> puDp Uol}d930.4d

JNO2S ‘SUOI}DPUNOS BUIGINY

JO UO}ONPOU3Ul BY3 4O })NSal
D sb A}1xa1dwod DIN3oNI}S
pUD 91DJ3SgNS PJDY paspaldu|
:aspyd jpuonpiado

SUON|

3no padodog

399443 JupdlIubIs K191 ON

Mo

Joulj

SUON

‘uondeyo.d 81gqpd pup
U0I119910.d JNOIS ‘SUOIIDPUNOY
aulq4ny Jo adussaid ayy 0}
anp 1D}gDY JO SSO) WLIe}-buoT]
:9spyd Jpuonpiado

sjuswalinbay p3pQ
aunasbg 19yyin4

(paup32Q 10 adwis :uj
padoog 4nQ padoog
JUSWISSISSY 0}
yonouddy pasodo.d

abpjg buidoog

1D 399443 JO 22UDDIIUBIS K121

K}ANISUSS
/2oupjiodw)
paipdidnuy

apnjuUbDy
paipdidnuy

S9INSDIN
uonRDPbIUW
pappaqui3

39pdwi| pup A}ANRDY 309foid

P21S1Q

Y bosSU.IOH



TCS/9ST 9b0d

"s103dadal ysiy)ays pup ysij Uo

53094} 1p1UaY0d Ul BuINsal
aspyd uoidonJ3suod ayy buunp

TTITOD S3UaAd uolIN)od 1DIUSPIDDY
SUON 3no padodog 329449 JUDDIJIUDIS AJ9)1) ON | WNIPaW 03 MO a1q1bnbaN SISIENN :9spyd bujuoissiwwod’ag
‘uoDIgIA PUD
9SI0U WO} BUISD Bu{spwl
A1o}pND pup Sabupyd
1PINoIADYSq ‘Ainful ‘A3 DIO
SUON 3no padodog 329449 JUDDIJIUDIS AJ9)1) ON | WNIPaW 0} MO JOUIA| SUON| :9spyd bujuoissiwwod’ag
'SJUDUILIDIUOD
JUSWIPSS JO 8sDa)al
ay3 03 buippa) seduDgIN3SIp
pagpas }0alipul pup 30a41Q
QUON| 3no padoog 329449 JUDDIJUBIS A}J9)1) ON | WNIPaW 0} MO ‘/M0) 03 91q1bnbaN SUON| :aspyd bujuoissiwwod’aqg
(pa11p12Q 10 A1dwis :u|
padoog 4nQ padoog K}ANISUSS S9INSDI
sjuswalinbay p3pQ JUSWISSISSY 0} abpjg buidoog /2oupjiodwy| apnN}UbDN uonbbIW
aunespg 49yjin4g yonouddy pasodo.d 3D 3123}43 JO 3d2UDdIUBIS L1311 paipdidnuy pajpdidniuy peppaqw3 39pdwi| pup A}ANRDY 309foid

9151Q

Y boSU.IOH



Hornsea 4 Orsted

6.4.7 Impacts Scoped Out of Assessment

Direct damage (e.g. crushing) and disturbance to mobile demersal and pelagic fish and shellfish
species arising from construction activities

6.4.7.1 Theimpacts associated with direct damage and disturbance from construction activities
will be of limited spatial extent, short term in nature and reversible. It will affect a small
proportion of the Hornsea Four development area. Adjacent projects have predicted that
construction activities would disturb between 3.57% and 5.8% of seabed habitat within the
respective development areas; temporary disturbance of the seabed is likely to be of
similar magnitude to adjacent projects. Species present that will be subject to disturbance
are likely to be mobile and can move away from the construction activities. The habitats
that will be disturbed represent a small area of the total distribution of that habitat type in
the central southern North Sea based on regional datasets. The magnitude is considered
to be minor.

6.4.7.2 Most fish and shellfish receptors in the southern North Sea fish and shellfish study area are
deemed to be of low vulnerability, high recoverability and of local to international
importance within the southern North Sea fish and shellfish study area. The sensitivity of
these receptors is therefore considered to be low.

6.4.7.3 Brown crab, European lobster and Nephrops are deemed to be of high vulnerability,
medium to high recoverability and of regional importance within the southern North Sea
fish and shellfish study area. The sensitivity of these receptors is therefore considered to be
medium.

6.4.7.4 Sandeel and herring are deemed to be of high vulnerability, medium recoverability and of
regional importance within the southern North Sea fish and shellfish study area. The
sensitivity of these receptors is therefore considered to be medium.

6.4.7.5 For all species it considered that there is no risk of likely significant effect and it is proposed
that this impact be scoped out of the EIA.

Temporary localised increases in SSC and smothering

6.4.7.6 Coarse sediment materials will settle quickly upon resuspension while finer sediment
particles are likely to disperse quickly with little accumulation of fine sediment based on
modelling undertaken for adjacent Hornsea projects (Orsted, 2018b). Therefore, the
impact of construction operations leading to increases in SSC and associated sediment
deposition is predicted to be of local spatial extent, short term duration, intermittent and
reversible and of minor magnitude. It is predicted that the impact will affect fish and
shellfish receptors indirectly. The species likely to be present within Hornsea Four are
considered tolerant of the increased levels of SSC expected from construction activities as
these are unlikely to exceed natural variability; the sensitivity is therefore considered to be
low. For all species it considered that there is no risk of likely significant effect and it is
proposed that this impact be scoped out of the EIA.

Direct and indirect seabed disturbances leading to the release of sediment contaminants
6.4.7.7 Sediment chemistry analysis within the Hornsea Four array area were below levels

considered likely to cause significant effects to the fish and shellfish species. It is therefore
unlikely that there will be any significant release of contaminants from sediments within
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the Hornsea Four array area. Raised levels of contaminants were noted in coastal areas,
however, these levels were typical of the wider Humber region. Impacts will be temporary
in nature and will return to the current baseline following cessation of construction
activities; the magnitude is therefore considered to be negligible to low. Sensitivity of fish
and shellfish will range from low to medium. Fish eggs and larvae will be more sensitive to
contaminants released from the seabed. Herring and sandeel are considered most
sensitive within the Hornsea Four array area and offshore ECC. For all species it considered
that there is no risk of likely significant effect and it is proposed that this impact be scoped
out of the EIA.

Accidental pollution events during the construction phase resulting in potential effects on fish and
shellfish receptors

6.4.7.8 Accidental release of pollutants will be managed and mitigated through implementation
of a PEMMP. Any pollutants would be limited to the inventory present on construction
vessels and in the event there was a spill would quickly disperse and weather. The
magnitude of any impact is anticipated to be negligible.

6.4.7.9 Sensitivity of fish and shellfish species to pollution vary depending on the species lifecycle
and behaviour. Highly mobile far ranging species generally are less sensitivity to pollution.
However, less mobile species and eggs and larvae are more likely to have increased
sensitivity. Species that generally stay within Hornsea Four and that have the potential to
bioaccumulate toxins through trophic dynamics will have increased sensitivity. Sensitivity
is considered to be low to medium for species present with Hornsea Four. For all species it
is considered that there is no risk of likely significant effect and it is proposed that this
impact be scoped out of the EIA.

Justification for scoping out operation impacts

Long-term loss of habitat due to the presence of turbine foundations, scour protection and cable
protection.

6.4.7.10 The area affected by installed infrastructure will cover a relatively small proportion of
each species natural range. Generally speaking, offshore wind farm projects have a
footprint of less than 1% of the total development area of that project. The adjacent
Hornsea projects reported, in the respective ES's, that habitat loss would account for
between 0.36 — 0.59% of the total development areas (SmartWind, 2013; 2015; Orsted,
2018b). The impact is therefore limited in spatial extent and the magnitude is considered
minor. The fish and shellfish species present within Hornsea Four are mobile and there is a
ubiquitous distribution of the supporting habitats present both around the Hornsea Four
array area and the wider North Sea. Sensitivity of fish and shellfish species is considered to
be low. For all species it considered that there is no risk of likely significant effect and it is
proposed that this impact be scoped out of the EIA.

Increased hard substrate and structural complexity as a result of the introduction of turbine
foundations, scour protection and cable protection.

6.4.7.11 Fish and shellfish have the potential to be attracted to hard substrate and studies at
existing offshore wind farms to date have tended to indicate a redistribution of individuals
towards turbine foundations for certain species (Andersson, 2011). In some cases, a shift
from a species assemblage typical of soft bottom habitats to an assemblage more
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commonly observed around hard substrates has been observed. Studies to date have
shown no broader changes to fish populations on introduction of hard substrate (Leonhard
et al. (Danish Energy Agency, 2012). Post-construction fisheries surveys conducted in line
with the Food and Environment Protection Act (FEPA) licence requirements for the Barrow
and North Hoyle OWFs, found no evidence of fish abundance across these sites being
affected, either positively or negatively, by the presence of the OWFs (Cefas, 2009;
BOWind, 2008) therefore suggesting that any effects, if seen, are likely to be highly
localised. Shellfish are more likely to use the area as an area of refuge from predation and
some colonising species such as blue mussel may be able to extend its natural range
around foundations and scour protection. The additional hard substrate will be of limited
spatial extent relative to the distribution of sedimentary habitats in the area, althoughiit is
acknowledged that this impact will persist for the duration of the project lifecycle; the
magnitude is considered to be minor. Fish and shellfish receptors in the primary and
secondary study areas are deemed to be of low vulnerability and local to international
importance (recoverability is not relevant to this impact) and the sensitivity is therefore
assigned as low. For all species it considered that there is no risk of likely significant effect
and it is proposed that this impact be scoped out of the EIA.

Underwater noise as a result of operational turbines.

6.4.7.12 Studies have shown noise from operating turbines to be detectable only in close proximity
to the turbine locations (Wahlberg and Westerberg, 2005). The spatial extent is considered
to be limited to the immediate proximity of the turbine foundations. Noise levels will not
be sufficient to result in injury and would be restricted to local behavioural responses. The
magnitude of this impact is considered to be negligible.

6.4.7.13 Determination of sensitivity has been informed by Popper et al (2014) which groups fish
into four groups based on the hearing anatomy of each species. Sensitive species are
considered to be those with specialist hearing adaptions such as herring and sprat, and
those with more general hearing adaptions such as cod and eel which may also use the
particle motion component of noise. Both these species are considered to be of medium
sensitivity. Species considered to be hearing generalists such as salmon, flat fish and
elasmobranchs are considered to be of low sensitivity.

6.4.7.14 For all species it considered that there is no risk of likely significant effect and it is proposed
that this impact be scoped out of the EIA.

Electromagnetic fields (EMF) effects arising from cables.

6.4.7.15 Underwater cabling has the capacity to produce EMFs that are detectable above natural
background levels. Studies have shown that EMFs decrease rapidly with distance from the
cable and are likely only to be detectable within circa 10 m (Normandeau et al., 2011).
The spatial extent of EMFs will be limited to the immediate vicinity of the cable and the
magnitude is considered to be minor. Recent research reported that the effects of EMF at
50Hz (like those emitted from alternating current (AC) cables) result in no unusual
behaviour being observed in Atlantic salmon (both adult and smolt stages) (Armstrong et
al, 2015). Similar studies undertaken on European eel (Orpwood et al., 2015) also found no
changes in behaviour when silver eels were exposed to AC cable EMF.
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6.4.7.16 Species of fish and shellfish known to use EMFs for prey detection or navigation are
crustaceans, elasmobranchs and migratory fish. Based on the limited research for each
species the sensitivity varies by species.

6.4.7.17 Elasmobranch species are deemed to be of medium vulnerability and local importance and
are considered to have low sensitivity. Migratory fish species are deemed to be of medium
vulnerability and regional to international importance and are considered to have low to
medium sensitivity, although effects for these species will be largely limited to coastal
areas close to the offshore ECC landfall. All other fish and shellfish receptors are deemed
to be of low vulnerability and are of local to regional importance, so the sensitivity is
considered to be low. For all species it considered that there is no risk of likely significant
effect and it is proposed that this impact be scoped out of the EIA.

Direct disturbance resulting from maintenance during operation.

6.4.7.18 Disturbance from operation and maintenance activities will be of limited spatial extent and
will be intermittent and short term in duration. Therefore, the magnitude is considered to
be low. As detailed above sensitivity of species present within the Hornsea Four array area
and offshore ECC varies from low to medium. For all species it considered that there is no
risk of likely significant effect and it is proposed that this impact be scoped out of the EIA.

Indirect disturbance resulting from the accidental release of pollutants.

6.4.7.19 Similar to the construction phase of the project the risk of accidental spills will be managed
through implementation of a PEMMP with appropriate control measures and good
housekeeping. Similarly, the magnitude of this impact is therefore considered to be
negligible. Sensitivity of fish and shellfish will range from low to medium. For all species, it
is considered that there is no risk of likely significant effect and it is proposed that this
impact be scoped out of the EIA.

Potentially reduced fishing pressure within the Hornsea Project 4 array area and increases fishing
pressure outside the array area due to displacement.

6.4.7.20 Advisory safety zones may be in place around turbine foundations. These could vary
between 50m and 500m depending on whether there is work vessels in place. Due to the
limited spatial extent the magnitude is considered to be minor. A number of commercially
targeted species have been recorded in the Hornsea Four array area including: plaice, sole,
cod, whiting, herring, Nephrops, brown crab and lobster. Any reduced fishing pressure may
result in positive effects to these species. They are deemed to be low vulnerability and high
recoverability to this impact and of local to international importance. For all species, it is
considered that there is no risk of likely significant effect and it is proposed that this impact
be scoped out of the EIA.
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Justification for scoping out decommissioning impacts

Direct damage (e.g. crushing) and disturbance to mobile demersal and pelagic fish and shellfish
species arising from decommissioning activities.

6.4.7.21 The assessment of this impact will be synonymous with the assessment presented under
the construction phase assessment above. As such it considered that there is no risk of
likely significant effect and it is proposed that this impact be scoped out of the EIA.

Temporary localised increases in SSC and smothering.

6.4.7.22 The assessment of this impact will be synonymous with the assessment presented under
the construction phase assessment above. As such it considered that there is no risk of
likely significant effect and it is proposed that this impact be scoped out of the EIA.

Direct and indirect seabed disturbances leading to the release of sediment contaminants.

The assessment of this impact will be synonymous with the assessment presented under the
construction phase assessment above. As such it considered that there is no risk of likely significant
effect and it is proposed that this impact be scoped out of the EIA.

Mortality, injury, behavioural changes and auditory masking arising from noise and vibration.

6.4.7.23 Noise generated during decommissioning is anticipated to be greater than during the
operational phase of the development. The impacts will be short term in duration and
intermittent, and the spatial extent will be limited to the local area. The magnitude is
considered to be minor. Sensitivity of species will vary from low to medium. For all species,
it considered that there is no risk of likely significant effect and it is proposed that this
impact be scoped out of the EIA.

Accidental pollution events during the construction phase resulting in potential effects on fish and
shellfish receptors

6.4.7.24 The assessment of this impact will be synonymous with the assessment presented under
the construction phase assessment above. As such it considered that there is no risk of
likely significant effect and it is proposed that this impact be scoped out of the EIA.

6.4.8 Proposed Approach to the PEIR and ES

6.4.8.1 The EIA will assess the potential impacts from noise arising from Hornsea Four on species
identified during ZoC, Hornsea One and Two surveys and from the desk-based review. The
approach to EIA will follow the general approach outlined in Chapter 5 EIA Methodology
of this Scoping Report.

6.4.8.2 In addition to the general approach and guidance outlined in Chapter 5 EIA Methodology,
the assessment of fish and shellfish receptors will also comply with the following guidance

documents where they are specific to this topic:

e Guidelines for EclA in Britain and Ireland. Marine and Coastal, Final Document (IEEM,
2010);
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e Offshore Wind Farms. Guidance note for EIA in respect of FEPA and CPA requirements

(Cefas et al., 2004);

e Guidelines for data acquisition to support marine environmental assessments of
offshore renewable energy projects (Judd, 2012); and

e Guidance on Environmental Considerations for Offshore Wind Farm Development
(OSPAR, 2008).

6.4.8.3 Species sensitivities will be derived based on the importance of the Hornsea Four array

area and offshore ECC to specific periods of vulnerability within a species life history taking

account of the following:

e spawning grounds;

e nursery grounds;

e feeding grounds; and,
e migration routes.

6.4.8.4 The sensitivity to each species will also consider the hearing sensitivity of each species as
reported by Popper et al (2014). Fish will be assigned to one of four categories depending
on the species hearing ability. An assessment will then be made taking into consideration
potential injury and disturbance of each species and based on the outputs of the detailed
noise modelling.

6.4.9 Scoping Questions for Consultees
6.4.9.1 Scoping questions for consultees in relation to fish and shellfish ecology include:

1. Areyou satisfied that the baseline data referenced above is valid for the purposes of
the scoping assessment?

2. Do you agree, considering the embedded mitigation in place, that the assessment of
Fish and Shellfish impacts as detailed above, and with the exception of impacts
resulting from percussive piling, should be scoped out of the Hornsea Four EIA for the
forthcoming Application?

3. Do you agree with the proposed approach to the assessment of noise impacts,
including the use of the Popper et al (2014) sensitivities?

4. Do you agree that the cumulative effects on Fish and Shellfish receptors (other than
those related to subsea noise effects during construction) should be scoped out of the
EIA for Hornsea Four based on the assumptions detailed in this Scoping Report?
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6.5 Marine Mammals
6.5.1 Introduction

6.5.1.1 This section of the Scoping Report identifies the marine mammal receptors of relevance to
Hornsea Four and considers the potential effects from construction, operation (including
maintenance) and decommissioning of the offshore components (i.e. seaward of MHWS) of
Hornsea Four on marine mammals.

6.5.1.2 The identification of marine mammal species present in the Hornsea Four area were mainly
informed by the 24 HiDef aerial surveys of the Hornsea Four array area plus 4 km buffer
conducted monthly between April 2016 and March 2018, visual and acoustic surveys of
the former Hornsea Zone plus 10 km buffer, the SCANS Il data, seal usage maps and seal
telemetry data. The following species of marine mammals have been identified as the only
five marine mammal species expected to be present in the Hornsea Four array area:
harbour porpoise (Phocoena phocoena), white-beaked dolphins (Lagenorhynchus albirostris),
minke whales (Balaenoptera acutorostrata), harbour seals (Phoca vitulina) and grey seals
(Halichoerus grypus). Therefore, the marine mammal assessment for Hornsea Four will be
based on these five species.

6.5.2 Study Area

6.5.2.1 The study area for marine mammals has been defined at two spatial scales: the
Management Unit (MU) scale for species specific population units and the marine mammal
survey areas for an indication of the local densities of each species (Figure 6-21). Hornsea
Four is located within the ICES North Sea Assessment Unit for harbour porpoise (ICES,
2014), the Celtic and Greater North Seas MU (MU) for white-beaked dolphins and minke
whales (IAMMWG, 2015) and the South East England Seal Management Area (SMA) for
both grey and harbour seals (SCOS, 2017). The marine mammal survey area encompasses
the Hornsea Four array area plus 4 km buffer and the offshore ECC and also extends out to
incorporate the former Hornsea Zone plus 10 km buffer areq, in order to provide more
temporal and spatial fine scale local data.
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6.5.3 Baseline Environment

Data Sources used for Scoping

6.5.3.1 Aninitial desk-based review of literature and existing data sources was undertaken to
support this Scoping Report. The data sources are summarised in Table 6-13 and provide
details of the coverage of the Hornsea Four array area and offshore ECC.

Table 6-13 - Key sources of Marine Mammal Data

Source

Summary

Coverage of Hornsea Four array

area and offshore ECC

Hornsea Four

aerial surveys

HiDef Digital Aerial Surveying Ltd. conducted
monthly surveys between April 2016 and March
2018.

Full coverage of the Hornsea Four

array area plus 4 km buffer.

Former Hornsea

Zone surveys

Monthly boat-based visual and towed acoustic
surveys conducted between March 2010 and
February 2013.

Coverage of the former Hornsea
Zone plus 10 km buffer which

included the Hornsea Four array

area.
SCANSIII Hornsea Four is located in SCANS lll survey block O Broadscale cetacean data with a
which was surveyed by visual aerial survey in July uniform density estimate for the
2017. block containing the Hornsea Four
array area and offshore ECC.
SMRU August haul- | August haul-out surveys of harbour and grey seals Broadscale data with coverage of
out counts (SCOS, 2017). the coastline near the offshore ECC
landfall.
SMRU grey seal Surveys of the main UK grey seal breeding colonies Broadscale data with coverage of
pup counts annually between mid-September and late- the coastline near the Hornsea Four
November to estimate the numbers of pups born at offshore ECC landfall.
the main breeding colonies (SCOS, 2017).
SMRU seal 86 harbour seals tagged in the Southeast England Broadscale data with telemetry

telemetry data

Seal Management Area (SMA) between 2003 and
2016 at the Wash and the Thames.

70 grey seals tagged in the Southeast and Northeast
England SMAs between 1988 and 2015 at Donna

Nook, Blakeney and the Farnes.

tracks within the Hornsea Four array
area and offshore ECC.

Seal at-sea usage
maps

Telemetry data from 270 grey seals and 330 harbour
seals tagged in the UK were combined with haul-out
count data between 1996 and 2015 to provide
estimates of at-sea usage for each species (the mean
number of grey or harbour seals estimated in be in
the water in each grid cell at any given time) (Russell
etal, 2017).

Broadscale data with estimated
densities within the Hornsea Four

array area and offshore ECC.

JNCC Report 544

Analysis of 18 years of survey data on harbour
porpoise between 1994 and 2011 held in the JCP
database to identify “discrete and persistent areas of
high density” that might be considered important for
harbour porpoise (Heindnen and Skov, 2015).

Broadscale data with estimated
densities within the Hornsea Four

array area and offshore ECC.

6.5.3.2 A full analysis of the former Hornsea zone specific survey data is presented in the Hornsea
Project Three Offshore Wind Farm Marine Mammal Technical Report. The technical report
presents an analysis of all data collected across the zone including the Hornsea Four array
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area and therefore has provided a useful description of the baseline information relevant
to the Hornsea Four scoping exercise.

6.5.3.3 While the following data sources are not currently available at the time of scoping, they

are expected to be available for inclusion in the ES chapter:

SCANS lll spatially explicit modelled density surfaces for harbour porpoise, minke
whales and white-beaked dolphins (expected early 2019);

SMRU August seal haul-out counts from 2017 for both harbour and grey seals
(expected in SCOS, 2018); and

SMRU grey seal pup production estimates from 2016 grey seal breeding surveys
(expected in SCOS 2018).

Overview of Baseline Environment

6.5.3.4 Table 6-14 gives a summary of the estimated MU sizes and density estimates available for

the five marine mammal receptors.

Table 6-14 - Summary MU and density estimates available for each marine mammal species. The

appropriate MU definition for each species is given in the text.

Species

MU Size

Density Estimates

Harbour
porpoise

345,373 (SCANS 1)

HiDef aerial surveys: 1,327 sightings of individuals. Highest sightings
between June and October. Occurred throughout the survey area, with more
sightings in the south of the array area (Figure 6-22).

Former Hornsea Zone visual surveys: Gradient in density within the array
area with up to 5.4 porpoise/km2 at the south and lower densities in the
north (Figure 6-23).

Former Hornsea Zone acoustic surveys: up to 3.9 porpoise/km2 at the south
of the array area with lower densities in the north (Figure 6-23).

SCANS llI: 0.888 porpoise/km?2 in block O.

Heindnen and Skov: >3 porpoise/km2 within the array area.

White-
beaked
dolphin

36,287 (SCANS 1)

HiDef aerial surveys: 82 sightings of individuals mostly between June and
October. Mostly in the northern half of the array area (Figure 6-22).
Former Hornsea Zone visual surveys: Gradient in density within the array
area with up to 0.04 dolphins/km2 in the northwest and lower densities in
the south (Figure 6-23).

SCANS 111:0.002 dolphins/km? in block O.

Minke
whale

14,759 (SCANS IIl)

HiDef aerial surveys: 12 sightings of individuals and only between June and
August. Mostly in the southern half of the array area (Figure 6-22).

Former Hornsea Zone visual surveys: Gradient in density within the array
area with up to 0.013 whales/km?2 in the northwest and lower densities in
the south (Figure 6-23).

SCANS 111:0.010 whales/km?in block O.

Harbour
seal

7,029 (scaled 2016
August haul-out
counts)

HiDef aerial surveys: 1 individual sighted plus 58 “unknown seal species”
(Figure 6-22).
At-sea usage map (Figure 6-24):

e  Upto0.28 seals/km? within array area
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Species MU Size Density Estimates
e  Average across array area of 0.04 seals/km?
e  Average across the ECC of 0.005 seals/km?
August haul-out counts: no haul-outs in vicinity of landfall, closest is Donna
Nook ~60km south (Figure 6-24).
Telemetry data: Small amount of overlap with array area. Connectivity with
the Wash SAC (Figure 6-24).
EU sites: Movement between haul-out sites on the European North Sea
coast and UK haul-out sites.
Grey seal 34,800 (North Sea HiDef aerial surveys: 38 individuals sighted plus 58 “unknown seal species”
modelled pup (Figure 6-22).
counts) At-sea usage map (Figure 6-25):
15,445 ( scaled pup e  Upto 0.5 seals/km? within array area

counts from Donnaa
Nook, East Anglia &
Farnes)

39,494 (scaled 2016
August haul-out
counts — NE and SE
SMAs combined)

e Average across array area of 0.136 seals/km?

e  Average across the ECC of 0.363 seals/km?
August haul-out counts: no haul-outs in immediate vicinity of landfall,
closest is ~21 km away (Figure 6-25).
Telemetry data: Small amount of overlap with array area. Connectivity
between the array area and the Humber Estuary SAC and the Berwickshire
and North Northumberland Coast SAC (Figure 6-25).
EU sites: Movement between haul out sites on the European North Sea coast
and UK haul-out sites.
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Summary and Key Issues

6.5.3.5

6.5.3.6

The following species of marine mammals have been identified most likely to be present at
Hornsea Four and will be the focus of the impact assessment:

e Harbour porpoise;

e White-beaked dolphin;
¢ Minke whale;

e Harbour seal; and

e Greyseal

The key issue for marine mammals is that the data suggests that Hornsea Four is located
within an important area for harbour porpoise, as is reflected by the Southern North Sea
cSAC designation and in the historical density estimates from the former Hornsea Zone
surveys. In addition, the HiDef surveys suggested highly seasonal occurrence of both minke
whales and white-beaked dolphins within the Hornsea Four array area, with minke whales
only being present in the summer and white-beaked dolphins mainly being present in the
winter.

6.5.4 Project Basis for Scoping Assessment

6.5.4.1

6.5.4.2

The marine mammals scoping assessment is based on the following maximum design
scenario:

e the construction of up to 180 WTGs on piled monopile or jacket foundations;

e the construction of up to ten offshore substations, platforms, and accommodation
platforms within the array areaq, and up to three HVAC booster stations along the
offshore ECC, all on piled jacket foundations;

e the construction of offshore export cables, inter-array cables and interconnector
cables and associated cable protection; and

e the potential clearance of UXOs.

The basis for assessment also includes the embedded mitigation (detailed in section 6.5.5
below) where appropriate.

6.5.5 Embedded Mitigation

6.5.5.1

6.5.5.2

As part of the project design process, a number of designed-in measures have been
proposed to reduce the potential for impacts on marine mammals. These are presented in
Table 6-15. These will evolve over the development process as the EIA progresses and in
response to S42 and S47 consultation. They will be fed iteratively into the assessment
process and updated in the impacts register which is presented in full in Annex A.

As aresult of the commitment to implement these measures, and also to various standard
sectoral practices and procedures, they are considered inherently part of the design of
Hornsea Four and have, therefore, been considered in the assessment presented in section
6.5.6 below (i.e. the determination of magnitude and therefore significance assumes
implementation of these measures).
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Table 6-15 - Relevant Marine Mammals Commitments

Orsted

Commitment
ID

Measure Proposed

How the Measure will be

Secured

Col08

Tertiary: A vessel management plan will be developed which will
determine vessel routing to and from construction areas and
ports to avoid areas of high risk. This will also include codes of
conduct for vessel behaviour and for vessel operators including
advice to operators to not deliberately approach marine
mammals and to avoid abrupt changes in course or speed should
marine mammals approach the vessel to bow-ride.

Secured in the dMLs through
the requirement for a PEMMP.

Col09

Tertiary: During piling operations, soft starts will be used, with
lower hammer energies used at the beginning of the piling

sequence before increasing energies to the higher levels.

Secured in the dMLs through
the requirement for a MMMP.

Coll0

Tertiary: A piling MMMP, approved by the Marine Management
Organisation (MMO) in consultation with Natural England, will be
implemented during construction. The MMMP will outline
monitoring measures to ensure the impact zone is free of marine
mammals before piling commences. The details of the MMMP will

be agreed with Natural England.

Secured in the dMLs through
the requirement for a MMMP,

Colll

Tertiary: A PEMMP (construction and operation phases) and
Decommissioning Plan (decommissioning phase) will be produced
and followed. The PEMMP and Decommissioning Plan will cover
the construction, operation and maintenance, and
decommissioning phases of Hornsea Four respectively and will
include a Marine Pollution Contingency Plan (MPCP). This MPCP
will outline procedures to protect personnel working and to
safeguard the marine environment in the event of an accidental
pollution event arising from offshore operations relating to
Hornsea Four. The MPCP will also outline mitigation measures
should an accidental spill occur, address potential contaminant
releases and include key emergency contact details (e.qg.

Environment Agency, Natural England and MCA.

Secured in the dMLs through
the requirement for a PEMMP
and Decommissioning
Programme.

Coll2

Tertiary: A UXO specific MMMP, approved by the MMO in
consultation with Natural England will be implemented during
UXO clearance. The UXO MMMP will use Acoustic Deterrent
Devices (ADDs), marine mammal observers and scare charges as
the primary mitigation measures alongside other measures as
may be agreed with Natural England and the MMO.

Secured in a separate Marine
Licence application with a
requirement for an UXO
MMMP.,

Coll3

Tertiary: A Decommissioning MMMP, approved by the MMO in
consultation with Natural England, will be implemented during
decommissioning. The MMMP will outline monitoring measures to
ensure the impact zone is free of marine mammals before
decommissioning activities commences. The details of the MMMP

will be agreed with Natural England.

Secured in the dMLs through
the requirement for a
Decommissioning

Programme.

6.5.6 Likely Significant Effects

6.5.6.1 Table 6-16 sets out an assessment of effects on marine mammals at the scoping stage of
the EIA process. The table is drawn from the Impacts Register (presented in Annex A) which
is a tool to aid a proportionate approach to the EIA. The Impacts Register is a live
document that will continue to be developed alongside the design process as Hornsea
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Four proceeds, and in response to consultee inputs in the form of the Scoping Opinion,
section 42 and 47 consultation, the Evidence Plan process and at PEIR.

6.5.6.2 The assessment presented in Table 6-16 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-15, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for marine mammal effects;
relevant policy; the assessment criteria provided in Annex C; the question-led approach set
out in section 1.7; and the professional judgement of qualified marine mammal ecologists.

6.5.6.3 Table 6-16is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

6.5.6.4 The extent to which an impact could contribute cumulatively with other impacts to result
in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.

6.5.6.5 The determination of the impacts that are scoped into or out of assessment has been
based on a combination of factors, including the results of the marine mammal impact
assessment for previous Hornsea Projects and the expert judgement of SMRU Consulting
based on involvement in numerous previous impact assessments for offshore wind
developments of a similar scale in the UK. The significance of impacts at Hornsea Four are
likely to be analogous to those assessed at the previous Hornsea Projects and other Round
3 offshore wind farm developments that are of a similar scale and located in comparable
offshore habitat types with the same key marine mammal receptor species present. Thus,
it was possible to identify impact pathways that would likely have no significant impact on
marine mammals and which could be scoped out of assessment for Hornsea Four. The
following sections detail which impact pathways have been scoped into and out of
assessment, with detailed justifications provided for the impacts that have been scoped
out of assessment.

The following impact pathways have been identified as requiring a detailed assessment:

e Piling Noise: Permanent Threshold Shift (PTS); and
e Piling Noise: Disturbance.

6.5.6.6 The following impact pathways have been identified as requiring a simple assessment:

e Vessel collision risk (construction, operation and decommissioning);
e Vessel disturbance (construction, operation and decommissioning);
¢ Non-piling noise (construction);

e PTS from UXO clearance*(construction);

e Disturbance from UXO clearance (construction);

e PTS from decommissioning (decommissioning); and

e Disturbance from decommissioning (decommissioning).

“Note: UXO clearance will not be included in the application at this stage, however a high-level assessment will be
provided on the basis of assumptions about the expected level of risk. A detailed assessment of UXO clearance will be
developed for a separate Marine Licence at a later stage.
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6.5.6.7

The following impact pathways have been scoped out of assessment:

e Temporary Threshold Shift (TTS) (construction, operation and decommissioning);
e Operational noise (operation);

e Reduction in prey availability (construction, operation and decommissioning);

e Reduction in foraging ability (construction, operation and decommissioning);

e Toxic Contamination (construction, operation and decommissioning);

e EMF (operation); and

e Disturbance of haul-out sites (construction).
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6.5.7 Impacts Scoped Out of Assessment

TTS (Construction, Decommissioning and UXO Clearance)

6.5.7.1 Exposure to loud sounds can result in a reduction in hearing sensitivity. This reduction in
sensitivity (threshold shift) can be permanent (PTS) or temporary (TTS). Reductions in
hearing sensitivity may affect an animal’s ability to forage, avoid predation and
communicate but the TTS onset ranges alone do not allow assessment of the magnitude
or significance of the likely consequences for individuals and ultimately populations of the
predicted extent over which any TTS might occur. The magnitude of the consequence is
likely to be related to the duration and magnitude of the TTS. However, the current TTS
onset thresholds are inappropriate to determine a biologically significant level of TTS. It is
asserted that any effects of TTS, as currently defined, are captured in the period that
marine mammals exposed to pile driving noise are predicted to be 'disturbed’. Therefore, a
reduction in individual foraging capability as a result of exposure to pile driving noise will be
included in the assessment and potential reductions in fitness as a result of noise exposure
will be sufficiently captured by the assessment of disturbance.

6.5.7.2 TTSis by definition, temporary, and the duration of effect at the threshold for TTS onset is
likely to be short and therefore unlikely to cause any major consequences for an animal.
An impact range which encompasses such a large variation in the predicted effect on
individuals is extremely difficult to interpret in terms of the potential consequences for
individuals. It is important to bear in mind that the quantification of the spatial extent over
which any impact is predicted to occur in the environmental assessment process, is done so
in order to inform an assessment of the potential magnitude and significance of an impact.
Because the TTS thresholds are not intended to indicate a level of impact of concern per se
but are used to enable the prediction of where PTS might occur, they should not be used
for the basis of any assessment of impact significance.

6.5.7.3 Since there are no thresholds to determine a biologically significant effect from TTS and
given that disturbance will be included in a detailed quantitative assessment, the impact of
TTS on marine mammals is scoped out of assessment.

Operational noise (Operation)

6.5.7.4 The MMO (2014) review of post-consent monitoring at OWFs found that available data on
the operational WTG noise, from the UK and abroad, in general showed that noise levels
from operational WTGs are low and the spatial extent of the potential impact of the
operational WTG noise on marine receptors is generally estimated to be small, with
behavioural response only likely at ranges close to the WTG. This is supported by several
published studies which provide evidence that marine mammals are not displaced from
operational wind farms.

6.5.7.5 At the Horns Rev and Nysted offshore wind farms in Denmark, long-term monitoring
showed that both harbour porpoise and harbour seals were sighted regularly within the
operational OWFs, 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 at the Egmond aan Zee OWF in the Netherlands reported that
significantly more porpoise activity was recorded within the OWF compared to the
reference area during the operational phase (Scheidat et al., 2011). Other studies at Dutch
and Danish OWFs (e.g. Lindeboom et al., 2011) also suggest that harbour porpoise may be
attracted to increased foraging opportunities within operating offshore wind farms. In
addition, recent tagging work by Russell et al. (2014) found that some tagged harbour and
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grey seals demonstrated grid-like movement patterns as these animals moved between
individual WTGs, strongly suggestive of these structures being used for foraging.

6.5.7.6 Other reviews have also concluded that operational wind farm noise will have negligible
effects (Madsen et al., 2006, Teilmann et al.,, 2006, Brasseur et al., 2012, CEFAS, 2010).
Tagged seals have shown targeted foraging behaviour around operational offshore wind
farms (Russell et al., 2014) which suggests that they act as fish aggregating devices,
providing enhanced or novel foraging opportunities. In addition studies have shown that
porpoise are detected regularly within operational offshore wind farms (Diederichs et al.,
2008, Scheidat et al.,, 2011) and may be attracted to offshore wind farms for increased
foraging opportunities (Lindeboom et al., 2011). Therefore, the sensitivity of marine
mammals is also expected to be negligible. In addition, modelling conducted for Hornsea
Project Three concluded that underwater noise during the operational phase is expected
to have a negligible range of influence on any marine receptors. As a result of existing
evidence on the effects of operational noise, including modelling work carried out for the
Hornsea Project Three assessment, this impact is scoped out of assessment.

Reduction in prey availability (Construction, Operation and Decommissioning)

6.5.7.7 Given that marine mammals are dependent on fish prey, there is the potential for indirect
effects on marine mammals as a result of impacts upon fish species or on the habitats that
support them. However, if significant effects on prey species or the habitats supporting
them are not predicted, it is reasonable to assume that secondary effects on marine
mammals would also not be significant. Therefore, it is proposed that a reduction in prey
ability is scoped out of all stages of the assessment unless the Benthic and Intertidal
Ecology and Fish and Shellfish Ecology assessments identify any significant impacts on
marine mammal prey species.

6.5.7.8 ltis also possible that operational wind farms may actually increase prey availability. As
described above, tagged seals have shown targeted foraging behaviour around
operational offshore wind farms which suggests that they act as fish aggregating devices,
providing enhanced or novel foraging opportunities (Russell et al., 2014). In addition,
studies have shown that porpoise are detected regularly within operational offshore wind
farms (e.q. Diederichs et al 2008; Scheidat et al 2011) and may be attracted to offshore
wind farms for increased foraging opportunities (e.qg. Lindeboom et al 2011). Therefore, it is
possible that the underwater structures associated with Hornsea Four could provide an
ecological benefit by providing new foraging opportunities to marine mammals in the area.
Any potential habitat change as a result of fish aggregation or artificial reefs is expected to
positively affect marine mammals by providing novel foraging opportunities. Therefore, no
adverse impact is expected and so this impact is scoped out of further assessment.

Reduction in foraging ability (Construction, Operation and Decommissioning)

6.5.7.9 Disturbance to water quality as a result of construction operations can have both direct
and indirect impacts on marine mammals. Indirect impacts would include effects on prey
species which have already been covered in the previous section.

6.5.7.10 Direct impacts include the impairment of visibility and therefore foraging ability which
might be expected to reduce foraging success. However, it is not expected that there will
be significant levels of increased suspended sediment as a result of the construction,
operation and decommissioning of Hornsea Four.

Page 163/521



Hornsea 4 Orsted

6.5.7.11 In addition, marine mammals are well known to forage in tidal areas where water
conditions are turbid and visibility conditions poor. For example, harbour porpoise and
harbour seals in the UK have been documented foraging in areas with high tidal flows (e.q.
Pierpoint 2008, Marubini et al., 2009, Hastie et al., 2016); therefore, low light levels, turbid
waters and suspended sediments are unlikely to negatively impact marine mammal
foraging success. When the visual sensory systems of marine mammals are compromised,
they are able to sense the environment in other ways, for example, seals can detect water
movements and hydrodynamic trails with their mystacial vibrissae; while odontocetes
primarily use echolocation to navigate and find food in darkness.

6.5.7.12 Therefore, the sensitivity to increased suspended sediment concentration (SSC) is low for
marine mammals. The expected magnitude of impact related to decreased foraging
opportunities as a result of increased SSC levels is low for all marine mammal species and
so this impact is scoped out of assessment.

Toxic contamination (Construction, Operation and Decommissioning)

6.5.7.13 It is not expected that there will be any risk of toxic contamination from accidental
spillages during construction, operation and decommissioning activities and any such risk
would be temporary in nature. The development of an MPCP will include measures to be
adopted for the prevention of pollution events and outline an emergency plan to be
implemented in the unlikely event of any pollution events. Given the how unlikely a
pollution event is, in conjunction with an MPCP, the magnitude of pollution events
occurring at Hornsea Project Three was assessed as negligible and the same magnitude
would be adopted for Hornsea Four. It is also not expected that there will be a significant
risk in the leaching of toxic compounds during the Operational phase. Therefore, this
impact is scoped out of assessment.

EMF (Operation)

6.5.7.14 Based on the data available to date, there is no evidence of electromagnetic fields (EMF)
related to marine renewable devices having any impact (either positive or negative) on
marine mammals (Copping, 2018). There is no evidence that seals can detect or respond to
EMF, however, some species of cetaceans may be able to detect variations in magnetic
fields (Normandeau et al.,, 2011). To date, the only marine mammal known to show any
response to EMF is the Guiana dolphin (Sotalia guianensis) which has been shown to possess
an electroreceptive system, which uses the vibrissal crypts on their rostrum to detect
electrical stimuli similar to those generated by small to medium sized fish (Czech-Damal et
al., 2013). However, this has not been shown in any other species of marine mammal.

6.5.7.15 Given that marine mammals are known to closely associate with offshore wind farm
structures, it is predicted that the magnitude and vulnerability score for this impact would
be Negligible, therefore this impact is scoped out of assessment.

Disturbance of haul-out sites (Construction)

6.5.7.16 There are no grey or harbour seal haul-outs sites in the vicinity of the land-fall site based on
the SMRU August haul-out count surveys, nor is there evidence from the at-sea and total
usage maps or the available telemetry data that harbour seals use the landfall areain any
significant numbers. The closest main haul-out site is Donna Nook which is >50 km away
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from the scoping boundary at the landfall. It is not expected that landfall activities during
construction will impact seal haul-outs, therefore this impact is scoped out of assessment.

6.5.8 Proposed Approach to the PEIR and ES

Overview

6.5.8.1 The following section provides an overview of the proposed impact assessment

methodology that will be adopted for marine mammals. This includes the proposed

auditory injury (PTS) thresholds and the proposed approach to the disturbance assessment.

Auditory injury (PTS) Thresholds

6.5.8.2 Unless any new guidance is published prior to the impact assessment, the National Marine

Fisheries Service (2016) thresholds will be used to assess the risk of PTS (often referred to as

the “NOAA Thresholds"). The risk of injury will be based on both of the dual criteria:

cumulative sound exposure level (SELcum) and peak sound pressure level (peak SPL) (Table
6-17). To assess the SELcum criterion, the predictions of received sound level over 24 hours
are frequency weighted, to reflect the hearing sensitivity of each functional hearing group.

The peak SPL criterion is for unweighted received sound level.

Table 6-17 - National Marine Fisheries Service (2016) PTS thresholds for pulsed noise that will be

used in this assessment for each of the marine mammal hearing groups

Hearing Group Species SELcum Peak SPL

NMFS (2016) audiogram weighting
functions for each hearing group

[dB re 1 yPa? s] weighted according to [dB re 1 yPa] unweighted

Low-frequency Minke whale
183 219
cetaceans
Mid-frequency White-beaked
185 230
cetaceans dolphin
High-Frequenc, Harbour
gn-rrequency ! 155 202
cetaceans porpoise
Harbour seal,
Phocids 185 218

grey seal

Marine Mammal Sensitivity to PTS

6.5.8.3 At arecent BEIS funded expert elicitation workshop, experts in marine mammal hearing

discussed the nature, extent and potential consequence of PTS to UK marine mammal
species including harbour porpoise, bottlenose dolphins, harbour seals and grey seals
(Booth and Heinis, 2018) as a result of exposure to pile driving noise (note, minke whales
were previously assessed in 2013 — see Harwood et al., 2014). Experts agreed that any
threshold shifts as a result of pile driving would manifest themselves somewhere in the 2-
10 kHz range (Kastelein et al. 2017)(Finneran, 2015). Most piling noise is relatively low
frequency, and therefore the effect of PTS is predicted to manifest as a small “notch”
within the 2-10 kHz frequency range and the effect on all cetacean species may be
minimal. In light of this, a PTS of 6 dB in a narrow frequency band within the 2-10 kHz
region is unlikely to significantly affect the fitness of individuals which rely on broadband
and/or high frequency signals. Effects were considered to be smallest for porpoises and
seals and slightly larger in bottlenose dolphins, though experts noted that the broader
range of plausible outcomes for dolphins was due to potential uncertainty in how the
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defined PTS would impact dolphins (which use lower frequency for communications and for
some foraging calls), not necessarily that they were definitely more sensitive. Therefore, it
is proposed that the sensitivity score for cetaceans will be assessed as medium and for
seals as low.

Disturbance Assessment

6.5.8.4 The assessment of disturbance will be based on the best practice methodology at the time

of assessment, making use of the best available scientific evidence. It is likely based on
current practice that the methodology will incorporate the application of a species-
specific dose-response approach rather than a fixed behavioural threshold approach. Noise
contours at appropriate intervals will likely be generated by noise modelling and overlain
on species density surfaces to predict the number of animals potentially disturbed. This will
allow the quantification of the number of animals that potentially will respond.

Baseline Characterisation

6.5.8.5

Detailed analysis of additional datasets will be utilised to further characterise the spatial
and temporal distribution of marine mammals across the area and predict the potential
impacts upon the populations, including:

e processing of the monthly HiDef Aerial Surveying Limited aerial surveys of the Hornsea
Four array area plus 4 km buffer, conducted between April 2016 and March 2018 to
provide sightings rates per unit of effort;

e available data on movements between UK and European seal haul-out sites will be
examined to inform the baseline and further define appropriate wider reference
populations for both seal species (e.g. Brasseur et al., 2010, Brasseur, 2017, Vincent et
al,, 2017);

e addition of any further baseline abundance and density information available (e.q.
updated seal counts in SCOS 2018, SCANS Il density surfaces); and

e detailed descriptions of the assumptions and limitations of each dataset used to inform
the baseline characterisation for each species.

6.5.9 Scoping Questions for Consultees

6.5.9.1

Scoping questions for consultees in relation to marine mammals include:

1. Do you agree that the data sources identified are likely to be sufficient to inform the
marine mammal baseline for the Hornsea Four PEIR and ES?

2. Have all potential impacts resulting from Hornsea Four been identified for marine
mammal receptors?

3. Do you agree with the proposed approach to assessment (scoped in or out, and
detailed or simple assessment) for each of the impacts in the Likely Significant Effects
table for marine mammals?

4. Do you agree that the embedded mitigation measures described provide a suitable
means for managing and mitigating the potential effects of Hornsea Four on marine
mammal receptors?

5. Forthose impacts scoped in, does you agree that the methods described are sufficient
to inform a robust impact assessment?

6. Do you have any specific requirements for the noise modelling methodology?
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6.6

6.6.1

6.611

Offshore and Intertidal Ornithology

Introduction

This section of the Scoping Report identifies the offshore and intertidal ornithology
receptors of relevance to the assessment of the potential impacts of Hornsea Four. Those
receptors are primarily the bird species that are collectively called seabirds and shorebirds.
It considers the potential effects from the construction, operation (including maintenance)
and decommissioning of the offshore and intertidal components (i.e. seaward of MHWS) of
Hornsea Four on offshore and intertidal ornithology receptors.

6.6.2 Study Area

6.6.2.1

6.6.2.2

6.6.2.3

6.6.2.4

Hornsea Four is located in the Southern North Sea, with WTGs positioned at their closest
point approximately 65 km off the Yorkshire, UK, mainland. The array area covers

846 km? The scoping boundary for the project includes the Hornsea Four array area and a
corridor for the offshore export cable (offshore ECC) from the array to the landfall area.
The landfall will be at a yet to be determined location on the coast roughly between
Bridlington to the north and Skipsea to the south.

The study area for the offshore and intertidal ornithology receptors includes all of the sea
and coasts within these areas with a particular focus on the sea within a 4 km buffer
surrounding the Hornsea Four array areq, the latter of which follows Natural England
recommendations. Account also has to be taken of the mobility of birds, noting that for
instance, birds that nest outside the study area might fly in to or across the study area to
feed during the breeding season, might fly into the study area outside of the breeding
season to spend the winter or might fly across the study area on migration.

For the purposes of this section a split between offshore and intertidal is required in order
to refine the focus of the ornithological assessments. The intertidal area and related
assessments considers birds using the habitat mostly between MHWS and MLWS,
recognising that some of these birds might nest or roost on the shore above MHWS. The
offshore area and related assessments considers birds using the habitat seaward of MLWS
within the offshore ECC out to the array area and a 4 km buffer surrounding it.

The study area for offshore and intertidal ornithology is shown in Figure 6-26.
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6.6.3 Baseline Environment

6.6.3.2

Orsted

6.6.3.1 Aninitial desk-based review of literature and data sources has been undertaken to support
this Scoping Report. The data sources listed below provide coverage of the study area and
the wider region of interest for offshore and intertidal bird species.

reports applied in this Scoping Report is not comprehensive and is not intended to provide
all the information required for the future impact assessment. In addition, ornithological
assessment for offshore wind farms is a developing field with new and up-to-date
information and evidence bases coming into the public domain on a regular basis. Such
new information will be considered as and when available and applicable at the relevant
stage of the assessment process.

Data Sources used for Scoping: Offshore

6.6.3.3 The data sources detailed in Table 6-18 provide species specific information on the
distribution, abundance, biological seasons, behaviour and characteristics of birds in the

offshore environment that have been used to characterise the study area for the purposes

of scoping (and will be referred to within the impact assessment).

Table 6-18 - Key Sources of Offshore Ornithology Data

It should be noted that the information sources, guidelines, assessment methodologies and

Source

Summary

Coverage of Hornsea Four array area and
ECC

Hornsea Four

aerial surveys

HiDef Digital Aerial Surveying Ltd. conducted
monthly surveys between April 2016 and
March 2018, using the aerial digital video
method, sampling 10% of the area and
recording all bird species that occurred in the
10% sample.

Hornsea Four array area plus 4 km buffer
spatially sampled with transects that

provided 10% coverage.

Hornsea Project
Three aerial

surveys

HiDef Digital Aerial Surveying Ltd. conducted
monthly surveys between April 2016 and
November 2017, using the aerial digital video
method, sampling 10% of the area and
recording all bird species that occurred in the
10% sample.

There was no overlap in coverage between
Hornsea Project Three and Hornsea Four.
The survey results provide context for
Hornsea Four.

Hornsea Project

Two aerial surveys

APEM Ltd conducted 12 surveys between June
2012 and February 2013, using the aerial
digital stills method, sampling 10% of the
Project Two array area and a 4 km buffer and
recording all bird species that occurred in the

10% sample.

Hornsea Project Two is adjacent to
Hornsea Four and as a result the survey
covered some of south eastern part and its
4 km buffer.

Former Hornsea

zone aerial surveys

APEM Ltd conducted 12 surveys between June
2012 and February 2013, using the aerial
digital stills method, sampling 4% of the
former zone and recording all bird species that
occurred in the 4% sample.

Hornsea Four array area included within

the surveys of the former zone.

Hornsea Project
Three boat based

surveys

There were no project specific boat based
surveys of the array area or buffer but it was
included with a low coverage through the
former Hornsea zone surveys.

Hornsea Four array area included within
the surveys of the former zone.
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Source Summary Coverage of Hornsea Four array area and
ECC

Hornsea Project Boat based transect surveys conducted Hornsea Project Two is adjacent to

Two boat based monthly between March 2010 and February Hornsea Four and as a result the survey

surveys 2013 of the array area and a 4 km buffer covered some of south eastern part and its
4 km buffer.

Hornsea Project Boat based transect surveys conducted There was no overlap in coverage between

One boat based monthly between March 2010 and February Hornsea Project One and Hornsea Four.

surveys 2013 of the array area and a 4 km buffer. The survey results provide context for

Hornsea Four.

Former Hornsea Boat based transect surveys of the former Hornsea Four array area included within

zone boat based Hornsea Zone plus a 10 km buffer between the surveys of the former zone.

surveys March 2010 and February 2013.

RSPB 2018 Report and data relating to tracking studies Tracks identified that birds flew in a wide
conducted of breeding kittiwake from the arc from the breeding colony with some
Flamborough area. using the Hornsea Four array area and ECC.

Congson Tewtan | L0000 e e e | o e s T o i

2018 during 2010-12. using the Hornsea Four array area and ECC.

Hornsea Project The ES and its appendices provide information | The ES information provides context for

Three on seabird diversity and population estimates Hornsea Four.

for a nearby area of sea (Jrsted, 2018).

Hornsea Project The ES and its appendices provide information | The ES information provides context for
Two on seabird diversity and population estimates Hornsea Four.
for a nearby area of sea (SMart Wind, 2015).
Hornsea Project The ES and its appendices provide information | The ES information provides context for
One on seabird diversity and population estimates Hornsea Four.
for a nearby area of sea (SMart Wind, 2013).
Peer reviewed Published, peer reviewed scientific papers on These covered an area of marine waters
literature seabird behaviour and characteristics e.qg. that was specific to the study. Those
Robinson, 2018; Thaxter et al, 2012; Furness studies conducted on a North Sea or UK
et al, 2018. waters basis would have covered the

Hornsea Four array area and ECC.

OWEF grey Post-consent monitoring reports on seabirds These covered the array area and a buffer
literature and offshore wind farms e.g. Royal Haskoning, | of other particular OWFs.

2013.
OWEF assessment Publications on assessment methodologies for | These contain generic methods that have
methodologies seabirds and OWFs e.g. Maclean et al, 2009; to be applied in the site specific

Wright et al, 2012; SNCBs, 2017; Band 2012; circumstances of Hornsea Four.
Cook et al, 2018.

Seabird Atlases Publications on seabird distribution and These contain information that can be
movements within UK waters and further drawn upon that is specific to Hornsea
afield e.qg. Stone et al, 1995; Stienen et al, Four, coastal waters off north east England
2007; Wernham et al, 2002. or as wide as the North Sea.

Seabird population | Publications on seabird, waterbird and other These contain information that can be

estimates bird species population estimates for the UK drawn upon that is specific to Hornsea
and wider regions e.g. BTO WeBS online, Four, coastal waters off north east England
2018; Furness, 2015; Musgrove et al,, 2013; or as wide as the North Sea.

Mitchell et al, 2004.
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Data Sources used for Scoping: Intertidal

Orsted

6.6.3.4 The data sources detailed in Table 6-19 provide species-specific information on the
distribution, abundance, biological seasons, behaviour and characteristics of birds in the
intertidal area that have been used to characterise Hornsea Four for the purposes of
scoping (and will be referred to within the impact assessment).

Table 6-19 - Key sources of intertidal ornithology data for Hornsea Four

Source Summary Coverage of Hornsea Four array area and
ECC
British Trust for Co-ordinated counts of the non-estuarine Each of the four winter surveys had
Ornithology shoreline (covering supratidal, intertidal and consistent coverage of the stretch of coast
(undated) ~1 km in to coastal waters) in the winters of that coincides with the scoping boundary
1984/85, 1997/98, 2006/07 and 2015/16 of the ECC.
originally under the title of the ‘Winter
Shorebird Count’ and for the most recent three
times under the title of ‘Non-Estuarine
Waterbird Survey'
National Bird Atlas | Results of five years of breeding season and The scoping boundary of the ECC overlaps
2007-11 (Balmer winter surveys across the UK showing at a 10 primarily with 10 km squares TAL15 & TA16.
et al, 2013) km square scale the distribution, relative
density and change over recent years for all
frequently occurring bird species.
Yorkshire Bird An annual publication summmarising bird Counts of birds that were considered to be
Reports sightings and survey results for Yorkshire. notable by the Report editors are listed for
the Holderness coast and specific location
along it, including those within the scoping
boundary of the ECC.
Dogger Bank Bird surveys were carried out at, and within a The Dogger Bank Creyke Beck (A&B) OWF
Creyke Beck (A&B) | buffer around, the OWF cable landfall on the surveys overlap with the scoping boundary
OWEF surveys Holderness coast. of the ECC.
(Forewind, 2013)

Overview of Baseline Environment

The North Sea

6.6.3.5 This section provides a high-level overview of the offshore ornithology baseline
environment for the former Hornsea Zone in the context of the existing understanding of
North Sea bird populations. This wider area is useful for providing a wider context for
determining changes in distribution and abundance within and between years and also
increases the probability of capturing migratory movements for relatively rare species.

6.6.3.6

Extensive ornithological surveys (e.g. Stone et al., 1995); the results from previous Round 1
and 2 offshore wind farm baseline surveys, evaluations carried out for their Environmental

Statements and monitoring reports; bird tracking studies (e.q. Frederikson et al., 2012;
Langston & Tueten 2018); biogeographic population reviews (e.g. Stienen et al., 2007;
Furness, 2015); and the analysis of population distribution (e.qg. Bradbury et al., 2014;

Wakefield et al., 2017) have shown that the North Sea offshore ornithology study area is
an important area for seabirds. This includes during passage and in winter months when

British breeding birds are joined by birds that have migrated from continental Europe and
Fennoscandia. Because of the mix of birds present, it is probable that the former Hornsea
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Zone is used at different times by birds (i) overwintering in the areq; (i) foraging from nearby
breeding coastal colonies; and (iii) on post-breeding dispersal, migration and pre-breeding
return.

6.6.3.7 As well as true pelagic seabirds (e.g. gannet, fulmars and auks), other species that spend
part of their annual life cycle at sea (e.qg. divers, gulls and seaducks) may also be present in
particular months, with numbers of non-seabird migrants also present during relevant
migratory periods (e.qg. wildfowl, waders and passerines). Stienen et al. (2007)
demonstrated that the southern North Sea area is an important corridor for migration of
some seabird species in particular. For instance, the great majority (40-100%) of the flyway
population of great skua pass through the North Seq, leaving by the Strait of Dover, as
well as 30-70% of the lesser black-backed gull population.

Hornsea Four Array Area

6.6.3.8 Site specific offshore ornithological surveys were carried out between 2004 and 2018 to
characterise the bird communities across the former Hornsea Zone, as well as the
particular development areas of Hornsea Project One, Hornsea Project Two, Hornsea
Project Three and Hornsea Four.

6.6.3.9 Table 6-20 summarises the seabird population estimates from the 24 months of site-
specific aerial video digital surveys for Hornsea Four conducted by HiDef on a monthly
basis between April 2016 and March 2018, inclusive.

6.6.3.10 The survey methods used for Hornsea Four were the same as those used to collect data for
use in the recent Hornsea Project Three ES, these methods having been agreed with SNCBs
through the Hornsea Project Three Evidence Plan Process (Jrsted, 2018b). The surveys
cover the entire Hornsea Four array area and a 4 km buffer surrounding it. Data were
collected along transects spaced 2.5 km apart across the survey areq, providing for data
collection representing a minimum of 10% coverage.

6.6.3.11 The primary observations from the two years of data are as follows:

e fulmar were consistently recorded in all months, peaking in May in Year 1 and Aprilin
Year 2;

e gannet were also recorded in each of the 24 months, peaking in June in Year 1 and
November in Year 2;

e the most abundant small gull was kittiwake, recorded in each month, with numbers
peaking between April and September across Year 1 and Year 2;

e large gull species were less common, with great black-backed gull the most abundant
species peaking in February in Year 1 and December in Year 2;

e the most abundant species recorded in each of the 24 months was guillemot, peaking
in September in Year 1 and August in Year 2;

e razorbill were recorded in all 24 months, peaking in September in Year 1 and August in
Year 2;

e puffin were recorded in eight of the 24 surveys, peaking in July in Year 1 and August in
Year 2; and

e other species recorded, but not presented in Table 6-20 due to being recorded in low
numbers and a limited number of monthly surveys, include red-throated diver, Manx
shearwater, lapwing, curlew, Arctic skua, great skua, little gull, black-headed gull,
common gull, Arctic tern, common tern, Sandwich tern, little auk, feral pigeon and
starling.
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6.6.3.12 The main species of interest for the impact assessment work for Hornsea Four will
therefore be those listed in Table 6-20. The main features of offshore ornithological
interest are likely to occur in the breeding and post-breeding periods. This is most likely
due to these species being associated with the Flamborough and Filey Coast (FFC)
proposed Special Protection Area (pSPA) that is approx. 65 km from the Hornsea Four array
area.

6.6.3.13 Of the main species of interest for Hornsea Four, three species (gannet, kittiwake and
guillemot) are presented in heatmaps in Figure 6-27 in order to provide an early indication
of the most abundant species, their distribution within the array area and out to a 4 km
buffer surrounding it. These heatmaps use averaged bird abundances from 24 months of
survey data split within two broad biological seasons (breeding season and non-breeding
season) according to Furness (2015). The maps make use of the heatmap plug-in in QGIS
and were prepared using flying bird abundances only for gannet and kittiwake, whilst using
sitting birds only for guillemot.

6.6.3.14 Initial interpretation of the heatmaps in Figure 6-27 show that during the breeding season
gannets are loosely distributed across the entire array area and 4 km buffer and that
during the non-breeding season there are areas of higher abundances in the north, east and
south. For kittiwake there are higher abundances in the south of the array area and 4 km
buffer during both the breeding and non-breeding season, with localised areas of higher
abundance to the northwest and east during the non-breeding season. Guillemot
abundances are greatest in the south of the array area and 4 km buffer during the breeding
season, whilst highest abundances are within the south, north and east during the non-
breeding season.
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Hornsea 4 Orsted

Biological seasons and reference populations for use in Hornsea Four

6.6.3.15 The offshore ornithology assessment and analysis of survey data for Hornsea Four will
consider seasonal differences in site usage by the main species, as well as the importance
for the site for the stages of the life cycle for each species. Determining the relevant
biological seasons for each of the main seabird species will, where applicable, follow those
recommended by Furness (2015), though it is anticipated that some localised variations
may be applicable dependent upon further analysis of the 24 months of data from the
entire survey area (including the 4 km buffer) and the other available data on seabirds from
the former Hornsea zone.

6.6.3.16 Reference populations for each species and their population sizes will be based on the best
available information at the time of undertaking the assessment and will be agreed with
key stakeholders through the Evidence Plan process. The initial source of data will be
sought from Furness (2015), whilst more localised data relating to specific seabird colonies
will be sought through more up to date references.
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Hornsea 4

The Holderness coast of East Yorkshire

mobile, sandy beaches backed by low, soft cliffs and sand dunes and is an area of active
erosion. It is bounded by the chalk cliffs of Flamborough Head to the north and the
Humber Estuary to the south. The Holderness coast itself lacks any significant areas of
intertidal estuary or muddy habitats. The result is that as a habitat for intertidal birds it
provides limited food resources and the populations of birds using the coast is as a result

very low.

6.6.3.18 A programme of national counts of birds along the UK's non-estuarine shoreline was
conducted in 1984/85, 1997/98, 2006/07 and 2015/16, originally under the title of the
"Winter Shorebird Count’ and for the most recent three times under the title of 'Non-
Estuarine Waterbird Survey' (https://www.bto.org/volunteer-surveys/webs/taking-
part/non-estuarine-waterbird-survey-iii). The Holderness coast was covered in this
programme and the results published by the British Trust for Ornithology (BTO)
(http://www.bto.org/volunteer-surveys/webs/publications/webs-annual-report). For the
stretch of coast from Hilderthorpe to Skipsea (this covers the scoping boundary for the
proposed offshore ECC landfall) Table 6-21 presents the peak winter count of birds
(expressed as within a range of values in the manner published by the BTO) from that
programme of non-estuarine waterbird counts. This stretch of coast was counted
completely and consistently between surveys. Also included in that table are the
thresholds for identifying a site of national importance for each species
(https://www.bto.org/volunteer-surveys/webs/data/species-threshold-levels) and the
population estimate for the East Yorkshire coast in 2015/16 determined from the non-
estuarine waterbird counts of that winter. The latter gives a measure of the county
population only for those species that are habitat specialists of sandy coasts since for
many species such as dunlin a much larger population will occur on the Humber Estuary

that is outside the scope of the survey programme.

Table 6-21 - Non-estuarine waterbird peak winter counts for the coast from Hilderthorpe to

Skipsea

Survey 1985 1997/98 2006/07 2015/16 E. Yorks Great
coastal Britain 1%

Species population threshold
Shelduck 0 0 0 0 3 3,000
Wigeon 0 0 0 0 39 4,400
Mallard 0 0 1-20 11-20 11 6,800
Common Scoter 0] 1-50 0 0 5 1,000
Goldeneye 0 0 0 0 3 200
Goosander 0 0 0 0 3 120
Red-throated Diver 0] 0 0 0 42 170
Great Northern Diver 0 0 0 0 1 25
Cormorant 0 0 0 3-30 81 350
Shag 0 0 0 0 6 1,100
GCrey Heron 0 0 0 0 1 610
Little Grebe 0 0 0 0 8 160
Great Crested Grebe 0 1-20 0 4-6 5 190
Slavonian Grebe 0 0 0 0 3 11
Oystercatcher 1-10 21-40 3-30 3-30 148 3,200
Golden Plover 0 0 0 9-12 10 4,000
Lapwing 0] 0 0 0 6 6,200

Orsted

6.6.3.17 The intertidal environment of the Holderness coast of East Yorkshire is dominated by
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Survey 1985 1997/98 2006/07 2015/16 E. Yorks Great
coastal Britain 1%
Species population threshold
Ringed Plover 0 61-90 1-3 61-90 112 340
Curlew 0 0 1-10 0 10 1,400
Turnstone 0 31-60 0 1-40 221 480
Sanderling 1-40 61-90 1-20 41-60 77 160
Dunlin 1-20 41-80 1-3 11-20 31 3,500
Purple Sandpiper 0 1-20 0 0 2 130
Redshank 1-30 1-50 1-20 1-10 75 1,200
Snipe 0 0 0 0 1 10,000
Black-headed Gull nc nc nc 1-60 493 22,000
Mediterranean Gull nc nc nc 0 1 18
Common Gull nc nc nc 1-200 1,590 7,000
Lesser Black-bd Gull nc nc nc 11-20 30 1,200
Herring Gull nc nc nc 201-400 1,527 1,300
Great Black-bd Gull nc nc nc 3-30 147 760

Table note: nc = no count recorded

6.6.3.19 The consented Dogger Bank Creyke Beck (A & B) offshore wind farm has an export cable
landfall on the Holderness coast near Ulrome, to the north of Skipsea and within the
scoping boundary for the proposed Hornsea Four offshore ECC landfall. As part of the
characterisation of the intertidal ornithological interest of the cable landfall site a
wintering bird survey was conducted in 2011/12 of the coast between Ulrome and
Barmston (Forewind, 2013). The peak counts from this survey are presented in Table 6-22
(reproduced from Table 3.43 of Forewind, 2013). Since the counts cover a shorter length of
coast than those counts presented in Table 6-21 above, they can be expected to have

recorded lower numbers of birds.

Table 6-22 - Wintering waterbird peak counts for the coast between Ulrome and Barmston

(Forewind, 2013)

Species

2011/12

Wigeon

Mallard

Common Scoter

Red-throated Diver

Cormorant

Creat Crested Grebe

Oystercatcher

Lapwing

Ringed Plover

Turnstone

Knot

Sanderling

Dunlin

Bar-tailed Godwit

= |O | |+ |d v O (v OO |0 |0 |0 (O

Redshank

Black-headed Gull

Common Gull

Herring Gull

Great Black-backed Gull

Page 183/521



Hornsea 4 Orsted

6.6.3.20 The national atlas of breeding and wintering birds (Balmer et al., 2013) provides
information on the range of species that can be associated with the intertidal environment.
This can provide a measure of diversity but for information on numbers, the wintering
waterbird counts referred to above are better suited to evaluating the wintering bird
populations for impact assessment purposes. No bird is able to breed within the intertidal
zone but the national atlas identifies the following species that breed along the open coast
and that can be associated with feeding in the intertidal environment from Hilderthorpe to
Skipsea during the breeding season: Shelduck, oystercatcher and herring gull. Birds that
breed and feed in the vegetation above MHWS are addressed in the onshore ecology
chapter of this scoping report (section 7.3).

6.6.3.21 The Yorkshire Bird Report (YNU, 2015) provides information on all species recorded in the
county, though a finer scale report is available for East Yorkshire that is not included in this
review. The report provides an overview of birds recorded with the intertidal and
nearshore environment, with records of breeding and wintering numbers highlighted where
considered of significance locally or regionally. However, records within county bird
reports are, often, focussed on particular locations where birdwatchers frequent on a
regular basis and do not systematically cover entire stretches of coastline, so should not
be the sole source of data used in order to evaluate bird populations for impact
assessment purposes.

6.6.3.22 The Yorkshire Bird Report 2012 (YNU, 2015) refers to no species of duck, wader, gull or tern
breeding within or in close proximity to the intertidal zone along the coast between
Hilderthorpe and Skipsea. However, notable records of birds recording on migration or
during the non-breeding (wintering period) are referred to throughout the report. The
counts recorded within the Yorkshire Bird Report 2012 (YNU, 2015) are presented in Table
6-23, with commentary with regards to the time of year and location of the records. None
of the species were recorded in peak numbers that are above the 1% of the national
populations for the given season, the common threshold for consideration within impact
assessments.

Table 6-23 - Waterbirds recorded in Yorkshire Bird Report 2012 and 2013 (YNU, 2015 and YNU,
2018) between Hilderthorpe (south Bridlington) and Skipsea.

Annual Report

Species Year Count Month Comment

Common Scoter 2012 1,000 January Flying north off Barmston coast

Goldeneye 2012 17 October Flying north off Bridlington coast

Goosander Flying north off Barmston coast
2012 2 June (Unseasonable record)

Red-throated Diver | 2012 176 January Flying north off Barmston coast

Offshore between Atwick &

2013 227 February Barmston

Great Northern

Diver 2012 ltoll Jan-Mar Off Barmston coast

Cormorant Flying north off Barmston coast
2012 186 March (Significant record)

Shag 2013 300+ n/a North Bridlington Bay

Great Crested 2012 41 March Off Barmston coast

Grebe Off Barmston coast (Jan) and

between Barmston & Atwick (Mar &

2013 26/35/27 Jan/Mar/Nov | Nov)

Slavonian Grebe 2012 1 Jan Off Barmston coast

Oystercatcher 2013 180 February Barmston coastline
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Annual Report
Species Year Count Month Comment
Ringed Plover 2012 61 January Barmston coastline
Turnstone 2012 60/85 Jan / Dec Shoreline south of Bridlington
2013 36 Jul Barmston coastline
Sanderling All records on coastline at
Barmston, with the latter record of
2012 150/160/24 Feb/Mar/Jul | migrants moving south
2013 295/ 200 Jan/Jan Barmston / Bridlington
Purple Sandpiper Described as low single numbers
over winter period on shoreline at
2012 1+ winter Barmston.
2013 3 winter Barmston
Redshank 2013 316 Jul Flying south off Barmston
Little tern North or South passage movements
2012 3-4 May-Jul offshore from Barmston
Designated Sites

6.6.3.23 For this Scoping Report an initial review has been undertaken to identify the key
designated sites with ornithology interest features that are likely to form the central focus
of future assessments. These consist of the following sites, which are presented in relation
to the study area in Figure 6-28.
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Hornsea 4 Orsted

6.6.3.24 For the PEIR and ES wider more fine scale reviews of designated sites for offshore and
intertidal ornithology will be undertaken, considering potential connectivity of receptors
within the study area. In addition, a Habitats Regulations Assessment (HRA) screening
report has been submitted alongside this scoping report to identify those Special
Protection Areas (SPAs) likely to be affected by or interact with Hornsea Four that will be
screened into the HRA process.

6.6.3.25 The key sites identified in relation to ornithological interest are as follows.

e The FFC pSPA is ~8,040 ha in areq, encompassing terrestrial, coastal and marine
habitats supporting breeding seabirds both when they are nesting and when using the
nearshore sea surface (extending out to ~2 km) for activities such as displaying,
washing and preening. The interest features of this site are breeding gannet, razorbill,
guillemot and kittiwake and a breeding seabird assemblage of those four species and
fulmar as main components with cormorant, shag, herring gull and puffin also part of
the breeding seabird assemblage (Natural England, 2014). The FFC pSPA is
approximately 64 km to the west of the Hornsea Four array area and the offshore ECC
has a very minor overlap with the southern extent of the FFC pSPA. All of the interest
feature species have been recorded within the Hornsea Four array area during the
breeding season.

¢ The Flamborough Head and Bempton Cliffs (FHBC) SPA is ~207 ha in areq,
encompassing terrestrial and coastal habitats. The area of the FHBC SPA is contained
completely within the FFC pSPA and the FHBC SPA does not extend beyond mean low
water. The interest feature of this site is kittiwake. Although supporting a seabird
breeding assemblage, that assemblage does not form part of the site interest features.
The FHBC SPA is approximately 66 km to the west of the Hornsea Four array area and
it has no overlap with the offshore ECC. Kittiwake has been recorded within the
Hornsea Four array area during the breeding season.

e The Greater Wash SPA is ~353,580 ha in area, encompassing coastal and marine
habitats and extending along the east coast of England between Bridlington Bay in the
north and Great Yarmouth in the south. The boundary on the landward side is at mean
high water and the seaward boundary is ~14 nautical miles from the shore at its
furthest extent. The interest features of this site are non-breeding red-throated diver,
non-breeding common scoter, non-breeding little gull, breeding Sandwich tern,
breeding common tern and breeding little tern. The Hornsea Four array area is outside
of the SPA and beyond the mean-max foraging range during the breeding season for all
three of the tern species that are interest features. The offshore ECC overlaps with the
northernmost extent of the SPA. Red-throated diver, little gull, Sandwich tern and
common tern have been recorded within the Hornsea Four array area.

e Flamborough Head Site of Special Scientific Interest (SSSI) is ~318 hain areq,
encompassing terrestrial and coastal habitats. The area of the SSSI extends beyond
the area of the FHBC SPA as its interest features include grassland habitats and
geological features but it does not extend beyond mean low water. The notified bird
interest features are breeding fulmar, gannet, kittiwake, guillemot, razorbill and puffin.
The SSSlis approximately 66 km to the west of the Hornsea Four array area and it has
no overlap with the offshore ECC. All of the interest feature species have been
recorded within the Hornsea Four array area during the breeding season.

e HornseaMere SSSI and SPA is a terrestrial wetland site 7.3km to the south of the
southern extent of the proposed offshore ECC landfall scoping boundary and is noted
here for the large concentration of little gull that use this site in the late summer to
wash and preen. These little gulls will feed in the offshore environment and are an
interest feature of the Greater Wash SPA. Little gullis not an interest feature of the
Hornsea Mere SSSI nor the Hornsea Mere SPA.
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Summary and Key Issues

6.6.3.26 The key species recorded in the most recent surveys in the Hornsea Four array area (April
2016 to March 2018) that will form the focus of this Scoping Report include the following
species: fulmar, gannet, great black-backed gull, herring gull, kittiwake, puffin, razorbill
and guillemot.

6.6.3.27 The key species for the offshore ECC area is considered to be red-throated diver which is
known to be sensitive to vessel traffic and is an interest feature of the Greater Wash SPA (a
designated site that overlaps with the offshore ECC area).

6.6.3.28 Bird occurrence is deemed insignificant within the intertidal environment at the proposed
landfall area with no species identified as of sufficient concern to be scoped in for detailed
impact assessment.

6.6.4 Project Basis for Scoping Assessment

6.6.4.1 The offshore and intertidal ornithology scoping assessment is based on the following
maximum design scenario:

e the construction of up to 180 WTGs with a maximum rotor diameter of 305 m
mounted on monopile structure foundations with associated seabed preparation, piling
and scour protection;

e the construction of up to ten offshore substations, platforms, and accommodation
platforms within the array area, and up to three HVAC booster stations along the
offshore ECC, all on piled jacket structure foundations with associated seabed
preparation, piling and scour protection;

e the construction of offshore export cables, inter-array cables and interconnector
cables and associated cable protection; and

e open trenching through the intertidal area in preparation for the installation of the
offshore export cables at the landfall.

6.6.4.2 The basis for assessment also includes the embedded mitigation (detailed in section 6.6.5
below) where appropriate.

6.6.5 Embedded Mitigation

6.6.5.1 As part of the Hornsea Four design process a number of designed-in measures have been
proposed to reduce the potential for impacts on ornithology receptors. These are
presented in Table 6-24. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
the assessment process and updated in the impacts register which is presented in full in
Annex A.

6.6.5.2 As aresult of the commitment to implement these measures, and also to various standard

sectoral practices and procedures, they are considered inherently part of the design of
Hornsea Four and have, therefore, been considered in the assessment presented in section

Page 188/521



Hornsea 4

6.6.6 (i.e. the determination of magnitude of impact and significance of effect assumes
implementation of these measures).

Orsted

Table 6-24— Relevant Offshore and Intertidal Ornithology Commitments

Commitment
ID

Measure Proposed

How the Measure will be
Secured

Co86 Primary: The proposed offshore cable corridor and cable landfall Secured by means of the

(below MHWS) will avoid all statutory marine designated areas. Order limits as defined in the
DCO and dMLs.

Co88 Tertiary: Construction and operational maintenance vessels will Secured in the dMLs through
follow a route from their home port that avoids high the requirement for a
concentrations of red-throated diver (a species known to be Construction Method
sensitive to disturbance by boat traffic). Statement (CMS).

ColOl Primary: Air draught clearance of blades greater than 22m MHWS | Secured in the dMLs through
23,8m Mean Sea Level (MSL) the requirement for a Design

Plan.
Col38 Primary: Raised lower airdraft of WTG turbines to minimum of 35 Secured in the dMLs through

m MSL instead of 22 m LAT

the requirement for a Design
Plan.

6.6.6 Likely Significant Effects

6.6.6.1 Table 6-25 sets out an assessment of effects on offshore and intertidal ornithology at the
scoping stage of the EIA process. The table is drawn from the Impacts Register (presented

in Annex A) which is a tool to aid a proportionate approach to the EIA. The Impacts
Register is a live document that will continue to be developed alongside the design
process as Hornsea Four proceeds, and in response to consultee inputs in the form of the
Scoping Opinion, section 42 and 47 consultation, the Evidence Plan process and at PEIR.

6.6.6.2

The assessment presented in Table 6-25 is based on a combination of the following: the

definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-24, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for offshore and intertidal
ornithology effects; relevant policy; the assessment criteria provided in Annex C; the
question-led approach set out in section 1.7; and the professional judgement of qualified
ornithologists.

6.6.6.3

6.6.6.4

Table 6-25is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

The extent to which an impact could contribute cumulatively with other impacts to result
in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.
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6.6.7 Impacts Scoped Out of Assessment

6.6.7.1 The following sections provide a summary of why particular impact pathways were
scoped out of the assessment.

Indirect habitat loss (Construction and Decommissioning)

6.6.7.2 For the birds that have been identified as making use of the array areq, the offshore ECC
and the intertidal landfall, there is the potential for indirect effects acting on them as a
result of impacts upon their prey (primarily fish species for the seabirds and primarily
invertebrates for the shorebirds) or on the habitats that support their prey. However, if
significant effects on prey species or the habitats supporting them are not predicted, it is
reasonable to predict that indirect or secondary effects on the relevant bird species would
also not be significant. Therefore, it is proposed that a reduction in prey availability as a
result of the construction and decommissioning phases is scoped out of the assessment
unless the Benthic and Intertidal Ecology and Fish and Shellfish Ecology assessments
identify any significant impacts on seabird and shorebird prey species. Confidence that
those sectoral assessments will not identify any significant impacts that will in turn affect
birds comes from the fact that no ES submitted to date for an offshore wind farmin the
North Sea has predicted a significant impact from this source on birds.

Indirect habitat loss (Operation and maintenance)

6.6.7.3 For the birds that have been identified as making use of the array areaq, there is the
potential for indirect effects acting on them as a result of impacts upon their prey
(primarily fish species) or on the habitats that support their prey. However, if significant
effects on prey species or the habitats supporting them are not predicted, it is reasonable
to predict that indirect or secondary effects on the relevant bird species would also not be
significant. Therefore, it is proposed that a reduction in prey availability as a result of the
operation of the array is scoped out of the assessment unless the Benthic and Intertidal
Ecology and Fish and Shellfish Ecology assessments identify any significant impacts on
seabird prey species. Confidence that those sectoral assessments will not identify any
significant impacts on prey species that will in turn affect birds comes from the fact that no
evidence of significant negative indirect or secondary impacts has been identified through
the monitoring of offshore wind farm in the North Sea.

Disturbance / displacement offshore (Operation and maintenance)

6.6.7.4 For the birds that have been identified as making use of the offshore ECC, there is the
potential for maintenance works on the cable to be a source of disturbance and
potentially lead to displacement of birds from the area. It is proposed that disturbance /
displacement of birds as a result of maintenance works on the cable is scoped out of the
assessment because of the fact that such works would be limited both spatially and
temporally.

Disturbance / displacement intertidal (Operation and maintenance)

6.6.7.5 For the birds that have been identified as making use of the intertidal zone of the offshore
ECC landfall, there is the potential for maintenance works on the cable to be a source of
disturbance and potentially lead to displacement of birds from the area. It is proposed
that disturbance / displacement of birds as a result of maintenance works on the cable in

Page 194/521



Hornsea 4 Orsted

the intertidal zone is scoped out of the assessment because of the facts that such works
would be limited both spatially and temporally and that no significant numbers of birds
make use of the intertidal zone at the landfall.

6.6.8 Proposed Approach to the PEIR and ES

Overview

6.6.8.1 The next steps will be to progress the ornithological assessments considering the Scoping
Opinion and ongoing discussions through the Evidence Plan process (see section 5.6.5) with
key consultees from Natural England and the RSPB, the first of which meetings were
conducted in September 2018. The following sections provide a high-level description of
the proposed impact assessment methods that will be applied to offshore and intertidal
ornithology receptors. The starting point for the definition of methods is the approach
taken for Hornsea Project Three (Drsted, 2018b). Those methods, including the definitions
for the magnitude of impacts, importance / sensitivity of receptors and significance of
potential effects, were subject to consultation and where methods were agreed that is
recorded in the SoCG and Evidence Plan meeting minutes. These definitions are set out
below.

Collision risk

6.6.8.2 ltis considered that the most appropriate method to model the collision risk to seabirds is
through the use of the Band (2012) CRM, with variations applied to account for variation
around standard or mean values for a number of parameters.

6.6.8.3 In addition, two peer reviewed journal papers have been identified that provide new
evidence for the use of revised parameters within CRM for calculating potential bird
collision mortality rates. These include evidence supported new data on specific
parameters such as the nocturnal activity rates (Furness, 2018) and avoidance rates (Cook
et al.,, 2018) applied within the Band (2012) CRM, which are proposed for use in Hornsea
Four collision risk assessments.

Displacement and disturbance

6.6.8.4 The starting point for the definition of methods to determine displacement rates (and
ranges) and associated mortality rates (and ranges) is the approach taken for Hornsea
Project Three (Jrsted, 2018b). These rates include the following for the four species
assessed for disturbance and displacement in Hornsea Project Three (Table 6-26). Itis
proposed to apply the same rates to the Hornsea Four assessments
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Table 6-26 — Hornsea Project Three Disturbance and Displacement Rates (to be applied to the

Hornsea Four assessment)

Bio-season Species Gannet Puffin Razorbill Guillemot
Species-specific | 30-70% 50% 40% Displacement | 50%
Displacement Displacement Displacement Displacement
Level

n/a
2% 2-10% 2-10% 2-10%

Bio-season
Mortality Rates | 1%

n/a

Species-specific biological seasons

6.6.8.5 Bird behaviour and abundance is recognised to differ across a calendar year dependent
upon the season. Separate seasons will be recognised in the baseline technical reporting
and impact assessments in order to establish the level of importance any seabird species
has within the Hornsea Four array area plus 4 km buffer during any particular period of
time. The biologically defined minimum population scales (BDMPS) bio-seasons are
proposed to be based on those in Furness (2015), with amendments to accommodate site-
specific circumstances being incorporated where evidence from the baseline data supports
such use. For species not included in Furness (2015) bio-seasons will be agreed with Natural
England through the Evidence Plan Process once identified.

Population modelling

6.6.8.6 A considerable amount of Population Viability Analysis (PVA) modelling was undertaken
for seabirds assessed for the previous Hornsea projects. These models and their outputs
will be utilised in the assessment of potential impacts for Hornsea Four.

6.6.9 Scoping Questions for Consultees

6.6.9.1 Scoping questions for consultees in relation to offshore and intertidal ornithology include:

1. Do you agree that the data sources identified are sufficient to inform the offshore and
intertidal ornithological baseline for the Hornsea Four PEIR and ES?

2. Do you agree with the seabird data collection method i.e. 24 months of aerial survey
of the Hornsea Four array area plus a 4 km buffer?

3. Do you agree that all potential impacts resulting from Hornsea Four been identified for
offshore and intertidal ornithological receptors?

4. Do you agree with the proposed impact assessment criteriq, including the definitions of
magnitude, sensitivity and the significance of the effect?

5. Do you agree with the proposed approach to the assessment (impacts scoped in or
out, and detailed or simple assessment) for each of the impacts in the Likely Significant
Effects table?
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6.

10.

11

Do you agree that the embedded mitigation measures described provide a suitable
means for managing and mitigating the relevant potential effects of Hornsea Four on
offshore and intertidal ornithological receptors?

Do you agree that those seabird species primarily identified as occurring in greatest
numbers in the recent aerial surveys of the Hornsea Four array area and linked with
nearby breeding colonies (SSSI, SPA & pSPA) and that may be potentially impacted by
the construction and operation of the WTG array should form the focus of the
ornithological assessment: Fulmar, gannet, great black-backed gull, herring gull,
kittiwake, puffin, razorbill and guillemot?

Do you agree that, for the offshore ECC areq, the species of interest in relation to the
potential impacts of the construction (and maintenance) of the offshore cable and
landfallis red-throated diver (which is known to be sensitive to vessel traffic and is an
interest feature of the Greater Wash SPA)?

Do you agree that the following species can be scoped out of any further
consideration in the impact assessment: Bird species occurring within the intertidal
environment at, and around, the proposed landfall area?

For those impacts scoped in, and for the focus species identified, do you agree that the
approach and methods described are sufficient to inform a robust impact assessment?
Are there any further means by which, beyond the embedded mitigation, the potential
effects on the key seabird species present within the Hornsea Four array area could be
reduced or avoided (for example, by avoiding areas of particularly high densities of the
most at-risk species of birds)?
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6.7 Marine Archaeology
6.7.1 Introduction

6.7.1.1 This section of the Scoping Report identifies the cultural heritage assets of relevance to
Hornsea Four and considers the potential effects from construction, operation (including
maintenance) and decommissioning of the offshore components (i.e. seaward of MHWS) of
Hornsea Four on cultural heritage assets.

6.7.2 Study Area

6.7.2.1 A marine archaeology study area has been established for the purposes of collating
baseline data as part of the desk-based study. The marine archaeology study area
encompasses the Hornsea Four array areq, including the intertidal zone seaward of MHWS,
and the offshore ECC with a 1 km buffer, the boundaries of which define the zone where
any potential effects on marine archaeology receptors may occur (Figure 6-29)
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Hornsea 4

6.7.3 Baseline Environment

Data Sources Used for Scoping

Orsted

6.7.3.1 The data sources detailed in Table 7-11 were consulted to undertake an initial desk-based
review of known cultural heritage assets and likely significant effects impacts. Site
specific, desk-based assessment and the availability of geophysical and bathymetric data
for Hornsea Four formed the primary basis of information reviewed for scoping.

Table 6-27 - Key sources of marine archaeology data for Hornsea Four

Source

Summary

Coverage of Hornsea Four array
area and offshore ECC

National Record of the Historic
Environment (NRHE)

Point data in relation to wrecks and
palaeoenvironmental evidence via
Archaeology Data Service (ADS)
ArchSearch.

Full coverage of the Hornsea Four
offshore ECC and array area.

UKHO wrecks and obstructions

Records of known wrecks and
obstructions held by the United
Kingdom Hydrographic Office
(UKHO) and available via

emapsite.com.

Full coverage of the Hornsea Four
offshore ECC and array area.

UKHO Admiralty Charts

Admiralty charts and historic
mapping relevant to the defined

study area.

Full coverage of the Hornsea Four

offshore ECC and array area.

Local Historic Environment Record
office data

Point data derived from Historic
Environment Records held by
Humber HER.

Full coverage of the Hornsea Four

offshore ECC and array area

North Sea Palaeolandscpaes
Project (Gaffney et al., 2007)

Mesolithic landscape mapping of
the North Sea.

Approximately 60% coverage of the
offshore ECC and 40% coverage of

the array area.

Humber Regional Environmental

Characterisation (REC) (Tappin et al.,

2012)

Regional characterisation study
incorporating side scan, sub-bottom
and bathymetric data for the
characterisation of the zone in terms

of submerged landscape potential.

Study area located approximately
18 km south of the offshore ECC
and 10 km south-east of the array
area. Provides broadly comparative
characterisation on a regional basis.

Technical report for Strategic
Environmental Assessment (SEA)
Area 3 (Flemming, 2003)

Description of palaeolandscape

potential of the North Sea basin.

Broadscale data with regional

coverage.

Hornsea One — Marine Archaeology
Technical Report (2013)

Review of archaeological potential
and reporting of geophysical and
geoarchaeological interpretation of
the subzone.

No coverage of Hornsea 4, though
the detailed study provides useful
characterisation of the directly
adjacent subzone.

Hornsea One — Geoarchaeological
Assessment (Stages 1 — 3) (2011 —
2018)

Detailed geoarchaeological
assessments of boreholes and
vibrocores obtained within the array
and offshore ECC, including
specialist analysis.

No coverage of Hornsea 4, though
the detailed study provides useful
characterisation of the directly

adjacent subzone.

Hornsea Two — Marine Archaeology
Technical Report (2015)

Review of archaeological potential
and reporting of geophysical and
geoarchaeological interpretation of
the subzone.

No coverage of Hornsea 4, though
the detailed study provides useful
characterisation of the directly

adjacent subzone.
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Source Summary Coverage of Hornsea Four array
area and offshore ECC
Hornsea Project Three — Marine Review of archaeological potential No coverage of Hornsea 4, though
Archaeology Technical Report and reporting of geophysical and the detailed study provides useful
(2018) geoarchaeological interpretation of | characterisation of the related
the subzone. subzone.

Overview of Baseline Environment

6.7.3.2

6.7.3.3

6.7.3.4

The offshore marine archaeological resource can be described in three main classes of
material and features:

e Submerged prehistoric landscapes caused by changes to sea-level and eventual
stabilisation of sea-level at or near to the present position. Such landscapes may
contain highly significant evidence of prehistoric human occupation and/or
environmental change;

e Archaeological remains of watercraft deposited when such vessels sank while at sea or
became abandoned in an inter-tidal context which subsequently became inundated;
and

e Remains of aircraft crash sites, either coherent assemblages or scattered material
usually the result of Second World War (WWII) military conflict, but also numerous
passenger casualties, particularly during the peak of seaplane activity during the inter-
war period. Also, includes aircraft, airships and other dirigibles dating to the First World
War (WWI) though these rarely survive in the archaeological record.

In addition, structural remains other than watercraft, including such elements as fish traps,
abandoned quays, hards or defensive structures, may be found within the intertidal zone
(between MHWS and MLWS). Marine archaeology receptors located seaward of MHWS
have been considered in this section.

Submerged landscape potential within the study area is high. While the array areais
partially located within a data gap in the interpretation presented in the North Sea
Palaeolandscape Project, it can be expected that the mapped Mesolithic shoreline would
track inside the north-eastern array area boundary. This would have been the former
shoreline following the end of the last glaciation (c. 10,000 Before Present (BP)), prior to
the inundation of the landscape to a fully marine environment around 5,500 BP (Gaffney et
al., 2007 — Figure 6-30).
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6.7.3.5

6.7.3.6

6.7.3.7

6.7.3.8

6.7.3.9

Earlier fluctuations in sea-level and temperature also presented opportunities for hominin
exploitation of the landscape and from which sites, features and finds may remain
preserved. These periods are associated with the retreat of ice-sheets following the last
three glacial maximumes:

e Devensian: Upper Palaeolithic c. 100 — 22,000 BP (glacial maximum);
e Wolstonian: Lower Palaeolithic c. 250 — 150,000 BP (glacial maximum); and
e Anglian: Lower Palaeolithic c. 350 — 280,000 BP (glacial maximum).

Due to the effects of scouring of this part of the North Sea basin by ice during each
successive glacial period, the potential for material from the Palaeolithic is highest within
the last 100,000 years and increases significantly following the last glacial maximum
(Flemming, 2002).

There are no in-situ finds from the region, although the potential for the preservation of
such material is well attested in similar contexts based on finds from developments such as
aggregate dredging Area 240 off the coast of Norfolk (Tizzard et al., 2014) where an
assemblage of Middle Palaeolithic tools has been recovered.

The highest area of potential within the study area is the former Mesolithic shoreline that is
associated with the Outer Silver Pit in the northern part of the offshore array area. The
remainder of the Hornsea Four array area and the offshore ECC crosses areas mapped as
harder geology intersected by fluvial systems, which may also have provided a focus for
human exploitation of natural resources (Gaffney et al., 2007, Figure 6-31).

There are no protected areas or statutory designations in relation to submerged
landscapes within the study area.

6.7.3.10 While water depths across the study area range from MHWS to a depth of 65 m lowest

astronomical tide (LAT) in the north-eastern part of the Hornsea Four array areq, the
frequency of recorded wreck sites increases in closer proximity to the shore, with 57%
located with the offshore ECC and 1 km buffer.

6.7.3.11 There are 84 known wrecks and obstructions recorded by the UKHO within the study area

including the Hornsea Four array areq, 13 of which are listed as obstructions. Thirty-six lie
within the array areq, while 48 are located within the offshore ECC (Figure 6-31).

6.7.3.12 Seventeen additional unique records were contained in data search results from the

National Record of the Historic Environment (NRHE). One record (HMS Falcon (stern
section)) is recorded as being located directly on the offshore ECC in the NRHE data set.
Following a comparative assessment of available data sources, including the reliably
surveyed UKHO position and Admiralty Charts, the NRHE position has been rejected and
has been removed from the dataset. This wreck is considered to be located 3.8 km south
of the study area.
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Hornsea 4 Orsted

6.7.3.13 Of the currently identified wrecks, the majority relate to steamship transport casualties
from the First World War, with even numbers of 19th century, WWII and also post-1950
wrecks foundered as recently as 2002, as shown in Table 6-28.

Table 6-28 = Known Wrecks located within the Study Area by Period.

Period Number Types
recorded
19" century 6 Ketch, steamships
WWI 15 Trawlers, steamships, submarine
WWII 2 Trawlers
Post-WWII (1946 — present) 10 Trawlers, fishing vessel
Unknown date 67 Anchor, lost cargo, lost equipment, obstructions / foul

Summary and Key Issues

6.7.3.14 While there remains the potential to encounter watercraft from all periods, as well as
aircraft, within the study areq, the known wrecks and obstructions identified through
scoping are confined to the last 150 years.

6.7.3.15 These features have been considered during the route planning of the offshore ECC, and,
though final turbine locations are not yet determined, this form of embedded mitigation
(avoidance) will also be applied to the array areaq, as described below.

6.7.3.16 A such, there are no designated sites with statutory protection under the Protection of
Wrecks Act 1973 or the Archaeological Monuments and Ancient Areas Act 1979, which
are the principal statutory instruments for the legislated protection of significant marine
archaeological sites within UK waters.

6.7.3.17 There are no known aircraft losses within the project study area. However, should any
remains of military aircraft be discovered, they will be automatically protected under the
Protection of Military Remains Act 1986.

6.7.3.18 Orsted are developing a streamlined approach to the EIA for Hornsea Project Four with an
aim to delivering a proportionate EIA in line with current Institute of Environmental
Management and Assessment (IEMA) guidance and best-practice. The proposed limited
survey coverage in the pre-application stage is consistent with this proportionate approach
which prioritises the collection of data at milestones where it will be most valuable for the
development of the project. It is important to note that data will be collected to cover
100% of areas within which construction works will take place, but in the pre-construction
phase as opposed to the pre-application phase. This will allow for the most up-to-date
data to be provided for archaeological review prior to construction and which will be used
to identify archaeological receptors with a high degree of confidence, as opposed to
relying on data collected over five years before the point of construction.

6.7.3.19 Within the Hornsea Four array areq, the orientation of the geophysical survey gridlines (as
shown in Figure 6-32) have been designed to match the agreed lines of orientation of
WTGs for Hornsea Project Two and therefore most likely represent the proposed lines of
orientation for Hornsea Four. The spacing of these survey gridlines range between 715 m
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and 1,440 m, with crosslines at 3,000 m intervals. This survey is not expected to achieve
full coverage of the array site, but rather to provide corridors of data along the run lines.

6.7.3.20 Along the proposed offshore ECC which is currently 3 km wide, the intention is to generate
aline plan of seven main lines at approximately 525 m line spacing running the length of
the corridor. Additionally, cross lines will be run at approximately 5 km intervals. As is the
case for the Hornsea Four array areq, this survey is not intended to provide full data
coverage within the corridor but will provide a swath of data centred around each of the
run lines.

6.7.3.21 The offshore ECC fans out where it meets the Hornsea Four array area. Within this fan
areq, data will be logged at an approximately 3,000m x 3,000m grid line interval. The
offshore ECC also fans out towards the landfall with full geophysical survey coverage (<50
m line spacing) planned for the area inshore of the 10m LAT contour.

6.7.3.22 A full coverage, pre-application, geophysical survey will be undertaken in 2019 or 2020 for
the area proposed to be taken forward for development and hence assessed in the ES. This
survey will provide full coverage of the areas that will form the Order limits within the DCO
application.

6.7.3.23 As is typically mandated for offshore wind farm projects, the dMLs for Hornsea Four will
include the requirement to conduct a high-resolution swath bathymetric survey to include
100% coverage for the parts of Order limits within which it is proposed to carry out
construction works and disposal activities, including an appropriate buffer around the site
of each works. Hornsea Four will also commit to the review of high-resolution
magnetometer and side scan sonar at this time, collected to a specification suitable for
UXO identification, which will also form a requirement under the dML(s).

6.7.3.24 Copies of all available geophysical data will be made available for full archaeological
review prior to the commencement of construction works.
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6.7.4 Project Basis for Scoping Assessment

6.7.4.1

6.7.4.2

The basis for the scoping assessment for marine archaeology is based on the project
description presented in Section 3 Project Description, which sets out the footprint and the
maximum design scenario for the project:

e the construction of up to 180 WTGs on gravity base structure foundations with
associated seabed preparation and scour protection;

e the construction of up to ten offshore substations, platforms, and accommodation
platforms within the array areaq, and up to three HVAC booster stations along the
offshore ECC, all on gravity base structure foundations with associated seabed
preparation and scour protection; and

e the construction of offshore export cables, inter-array cables and interconnector
cables and associated cable protection.

The basis for the assessment also includes the embedded mitigation (detailed in section
6.7.5 below) where appropriate.

6.7.5 Embedded Mitigation

6.7.5.1

6.7.5.2

6.7.5.3

6.7.5.4

As part of the Hornsea Four design process a number of designed-in measures have been
proposed to reduce the potential for impacts on marine archaeology receptors. These are
presented in Table 6-29. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
the assessment process and updated in the impacts register which is presented in full in
Annex A.

As aresult of the commitment to implement these measures, and also to various standard
sectoral practices and procedures (Tertiary), they are considered inherently part of the
design of Hornsea Four and have, therefore, been considered in the assessment presented
in section 6.7.6 below (i.e. the determination of magnitude of impact and significance of
effect assumes implementation of these measures).

For the development of primary and secondary mitigation, data from geophysical surveys
undertaken in 2011 is available for review by Hornsea Four, which covers approximately
one third of the Hornsea Four array area in the south-eastern extent.

Tertiary mitigation will be implemented through the development of an outline
archaeological Written Scheme of Investigation (WSI) for Hornsea Four, developed
according to current best-practice guidelines, including:

e Historic Environment Guidance for the Offshore Renewable Energy Sector (COWRIE,
2007);

e Marine Geophysics Data Acquisition, Processing and Interpretation (Historic England,
2013);

e Model Clauses for Written Schemes of Investigation (The Crown Estate, 2010);

e  Offshore Geotechnical Investigation and Historic Environment Analysis: Guidance for the
Renewable Energy Sector (COWRIE, 2011).
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6.7.5.5 The WSI will also include the development and implementation of a Protocol for
Archaeological Discoveries in accordance with ‘Protocol for Archaeological Discoveries:
Offshore Renewables Projects’ (The Crown Estate, 2014).

Table 6-29 = Relevant Marine Archaeology Commitments

Commitment Measure Proposed How the Measure will be

ID Secured

Co46 Primary: All offshore infrastructure will be routed/located so as to | Securedin the dMLs through
avoid any known wrecks (with a buffer of 50m around wreck). the requirement for a Design

Plan.

Col40 Secondary: Establishment of archaeological exclusion zones Secured in the dMLs through
(AEZs) as required to protect any known / identified marine the requirement for a Written
archaeological receptors. Scheme of Archaeological

Investigation (WSI).

Col4l Tertiary: Development and agreement of an archaeological WS, Secured in the dMLs through
including the development and implementation of a Protocol for the requirement for a Written
Archaeological Discoveries in accordance with ‘Protocol for Scheme of Archaeological
Archaeological Discoveries: Offshore Renewables Projects’ (The Investigation (WSI).
Crown Estate, 2014).

Col42 Tertiary: A programme of geoarchaeological assessment and Programme of
analysis will be undertaken on geotechnical samples collected geoarchaeological
across the offshore ECC and array area, which will include early assessment and analysis to
engagement with the geoarchaeologist to optimise sample be agreed via the Evidence
locations and will result in the delivery of a paleogeographic Plan process.

ground-model.

6.7.6 Likely Significant Effects

6.7.6.1 Table 6-30 sets out an assessment of effects on marine archaeology at the scoping stage
of the EIA process. The table is drawn from the Impacts Register (presented in Annex A)
which is a tool to aid a proportionate approach to the EIA. The Impacts Register is a live
document that will continue to be developed alongside the design process as Hornsea
Four proceeds, and in response to consultee inputs in the form of the Scoping Opinion,
section 42 and 47 consultation, the Evidence Plan process and at PEIR.

6.7.6.2 The assessment presented in Table 6-30 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-30 together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for marine archaeology
effects; relevant policy; the assessment criteria provided in Annex C; the question-led
approach set out in section 1.7; and the professional judgement of qualified marine
archaeologists.

6.7.6.3 Table 6-30is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.
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6.7.6.4 The extent to which an impact could contribute cumulatively with other impacts to result

6.7.6.5

6.7.6.6

6.7.6.7

in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.

The determination of the impacts that are scoped into or out of assessment has been
based on a combination of factors, including the results of the marine archaeology impact
assessment for previous Hornsea Projects and the expert judgement of Maritime
Archaeology based on involvement in numerous previous impact assessments for offshore
wind developments of a similar scale in the UK.

The significance of impacts at Hornsea Four are likely to be analogous to those assessed at
the previous Hornsea Projects and other Round 3 offshore wind farm developments that
are of a similar scale and located in comparable offshore heritage landscapes. Thus, it was
possible to identify impact pathways that would likely have no significant impact on
marine archaeology and cultural heritage and which could be scoped out of assessment
for Hornsea Four. The following sections detail which impact pathways have been scoped
into and out of assessment, with detailed justifications provided for the impacts that have
been scoped out of assessment.

The following impact pathways have been identified as requiring a simple approach to
assessment:

e Scour effects: operation phase; and
e Draw-down of sediment: voids (decommissioning).
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6.7.7

6.7.7.1

6.7.7.2

6.7.7.3

6.7.7.4

Impacts Scoped Out of Assessment

The following sections detail the impact pathways that were scoped out of assessment.

e (Construction) Removal of sediment containing undisturbed archaeological contexts
leading to total loss of the receptor during preparation of the seabed for WTG and
offshore substation foundations;

e (Construction) Intrusion of piling foundations disturbing or destroying archaeological
receptors;

e (Construction and operation) Compression of stratigraphic contexts containing
archaeological material from combined weight of foundation, transition piece, tower,
and wind turbine;

e (Construction) Disturbance of sediment containing potential archaeological receptors
(material and contexts) during inter-array cable laying operations;

e (Construction) Disturbance of sediment containing potential archaeological receptors
(material and contexts) during export cable laying operations;

e (Construction and decommissioning) Penetration and compression effects of jack-up
barges and anchoring of vessels during turbine, sub-station or cable installation and
removal leading to total or partial loss of archaeological receptors (material or
contexts);

Although the potential magnitude of impact is high and all marine archaeological
receptors are of high significance in the worst case, the embedded mitigation adopted for
the project forms a commitment to avoid all identified archaeological receptors of
medium or high significance or medium or high archaeological potential. Through the
adoption of AEZs of an appropriate size and extent the embedded mitigation (primary and
tertiary) will ensure that project design is micro-sited to the effect that direct impacts on
marine archaeological receptors, as listed above, will not occur.

This approach is supported by evidence from the adjacent Hornsea Projects where
impacts following mitigation were reduced to minor, negligible or none, which is not
significant in EIA terms. The same results are found across similar Round 3 offshore wind
farm projects.

Tertiary mitigation in the form of an archaeological WSI and project specific reporting
protocol for unexpected discoveries will ensure that mitigation is managed effectively
post-consent. The implementation of a WSI, agreed with Historic England, will form a
commitment in the dML(s).

6.7.8 Proposed Approach to the PEIR and ES

6.7.8.1

A full desk-based study will seek to determine the marine archaeological potential of the
development area and the wider marine archaeology study area and the importance of
marine archaeology receptors, both known and as yet unknown. This will be achieved
through the characterisation of known cultural heritage to highlight the likely importance
of any unknown receptors that may be encountered, primarily during the construction
phase of Hornsea Four.
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6.7.8.2

6.7.8.3

6.7.8.4

6.7.8.5

6.7.8.6

6.7.8.7

Consultation with statutory advisors (HE and ERYC) and regular engagement will be
established through the evidence plan process to ensure that the assessment proceeds
according to the regulators’ requirements.

Secondary mitigation will constitute a full review of available marine geophysical survey
data. This review will identify marine archaeological receptors and will assign a rating of
archaeological potential. This will be based on a limited coverage survey during the
application phase, with 100% coverage of the final design plan reviewed prior to
construction.

Assessment of significance of effects will consider all aspects of the maximum design
scenario to determine likely effects on all marine archaeological receptors, both known
and potential, identified during the detailed desk-based studies outlined above.

Primary and secondary mitigation will be developed based on the principles of avoidance
as described in Model Clauses for Written Schemes of Investigation (The Crown Estate,
2010) and established industry best-practice. For discrete archaeological features this will
be based primarily on avoidance.

Tertiary mitigation will be delivered through an outline archaeological WSI that will be
developed to detail all marine archaeology mitigation commitments, and which will
outline specific packages of work required to meet those commitments. The WSI will
describe the roles and responsibilities of the applicant, statutory advisers and
archaeological contractors, and set out the requirements for further surveys and
monitoring to deliver all mitigation requirements.

In tandem with the WSI, a Protocol for Archaeological Discoveries will be developed that
will ensure the awareness of all managers and contractors undertaking offshore work at
Hornsea Four, prior to or during construction, and throughout operational and
decommissioning phases.

6.7.9 Scoping Questions for Consultees

6.79.1

Scoping questions for consultees in relation to marine archaeology include:

1. Do you agree that all of the known marine archaeological receptors within the zone of
influence have been identified and considered?

2. Do you agree that all relevant sources of secondary data have been accessed for
scoping or identified for use in the EIA?

3. Do you agree that analysis of limited geophysical data swaths provides a sound basis
for the purposes of characterisation of marine archaeology and the establishment of
the range of likely significant affects, given that full analysis of specific impacts will be
under-taken post-consent through full archaeological review?

4. Isthere any other baseline information that you feel should be considered?
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6.8 Commercial Fisheries

6.8.1 Introduction

6.8.1.1 This section of the Scoping Report identifies the commercial fisheries receptors of
relevance to Hornsea Four and considers the potential effects from construction,
operation (including maintenance) and decommissioning of the offshore components (i.e.
seaward of MHWS) of Hornsea Four on commercial fisheries.

6.8.2 Study Area

6.8.2.1 The proposed Hornsea Four array area is located within the southwest portion of the
International Council for the Exploration of the Sea (ICES) Division 4b (Central North Seaq)
statistical area® outside the 12 NM limit in UK Exclusive Economic Zone (EEZ) waters. For
the purpose of recording fisheries landings, ICES Division 4b is divided into statistical
rectangles which are consistent across all Member States operating in the North Sea.

6.8.2.2 For the purposes of this scoping exercise, the Hornsea Four commercial fisheries study area
comprises six ICES rectangles (ICES Rectangles 37E9 to 37F1 and 36E9 to 36F1), within
which the array area (ICES rectangles 37F0, 37F1, and 36F1) and offshore ECC (ICES
rectangles 37E9, 37F0, 37F1, 36F1, 36FO, and 36E9) are located. The study areais shown
in Figure 6-33.

¢|CES standardise the division of sea areas to enable statistical analysis of data. Each ICES statistical rectangle is '30
min latitude by 1 degree longitude' in size (approximately 30 x 30 nautical miles). A number of rectangles are
amalgamated to create ICES staistical areas
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6.8.3 Baseline Environment

Data Sources used for Scoping

Orsted

6.8.3.1 Aninitial desk-based review of literature and data sources was undertaken to support this
scoping exercise, as presented in Table 6-31 below.

Table 6-31- Key Sources of Commercial Fisheries Data

Source

Summary

Coverage of Hornsea Four

development area

Landings Statistics, for the five-year
period 2012 — 2016.

Sourced from the Marine
Management Organisation (MMO)
and the European Union Data
Collection Framework (EU DCF).

Fisheries landings data for
nationally registered fishing vessels
landing to their home nation ports.

Full coverage of the Hornsea Four

development area.

Vessel Monitoring System (VMS)

data, for the five-year period 2012 —

2016.

Sourced from the MMO.

Fisheries effort and landings data
for fishing vessels greater than 15 m
in length.

Full coverage of the Hornsea Four
development area.

Overview of the Dutch fishing
activities on the Hornsea area:
Trends in effort, landings and
landings value for 2011-2015.

Sourced from Oostenbrugge, van,
H.J.A.E., and Hamon, K.C. (2017),
Wageningen Economic Research.

Overview of activity by Dutch-
registered fishing vessels in the
Hornsea Project Three development

area.

Partial coverage of the Hornsea

Four array area.

Maps of key sandeel grounds based
on vessel tracking plots from Danish
registered vessels from 1985 to
2010.

Sourced from the Danish

Fishermen's Association (2011).

Maps of known sandeel grounds
utilised by Danish-registered fishing

vessels.

Full coverage of the Hornsea Four
development area.

Data derived from geophysical

fisheries reconnaissance survey

Data gathered in advance of site

specific geophysical surveys.

Full coverage of the Hornsea Four

development area.

6.8.3.2

It should be noted that the above quantitative datasets do not capture all fishing activity

in the commercial fisheries study area. For instance, it should also be noted that the VMS
dataset only covers vessels larger than 15 m. However, other published data does provide
a useful insight into fishing activity undertaken in inshore areas (e.g. including a number of
North Eastern Inshore Fisheries and Conservation Authority (IFCA) publications and
statistics). In addition, it is known that some fisheries (e.g. sandeel and scallop) exhibit
long-term fluctuations in effort and landings and in their spatial distribution, which may
not be captured by the time period of the datasets described above; to understand
commercial fisheries activity in the study area associated with these fisheries, analysis of
longer-term datasets is proposed as part of the Environmental Impact Assessment (EIA).
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Overview of Baseline Environment

6.8.3.3 The Hornsea Four commercial fisheries study area lies within OSPAR Region 2 — Greater
North Sea. The Hornsea Four array area and offshore ECC overlaps ICES rectangles 37E9,
37F0, 37F1, 36E9, 36F0 and 36F1, which have an annual average value of £19.69 million
for all UK vessels for the years 2012 to 2016 (MMO, 2017). The value of foreign vessel
landings is not accounted for in this total, though the value of landings of key species
targeted by foreign vessels is discussed immediately below. It is important to note that
the Hornsea Four array area and offshore ECC occupies only a portion of these ICES
rectangles (8.83%).

6.8.3.4 For non-UK vessels, the commercial fisheries study area is dominated by landings of
herring Clupea harengus by Dutch and German vessels in particular (Figure 6-34), and of
sandeels Ammodytes marinus, predominantly by Danish vessels (Figure 6-35)). The
significant landings are reflective of the industrial scale of these fisheries. The average
annual value of herring landings over the five-year study period is in excess of
approximately £5.67 million, and for sandeel landings the equivalent value is
approximately £1.75 million. Data shows notable fluctuations in annual landings for both
species, indicative of the opportunistic nature of the fisheries. Herring, caught mainly by
pelagic trawl, are primarily landed from ICES rectangle 37FO, which overlaps with the
offshore ECC and a small portion of the array area. Highly mobile pelagic species, that
move in shoals and are not associated with specific seabed habitats, are assumed to be
available to catch across large areas i.e., if a shoal of herring cannot be caught within
Hornsea Four array area or offshore ECC, this shoal is expected to move to an area where
they can be caught.

6.8.3.5 Sandeels, caught mainly by otter trawl, are primarily landed from ICES rectangle 37FI,
which overlaps with a large portion of the array area and the offshore ECC to a lesser
extent. North Sea sandeel grounds are well-mapped, and data indicates that whilst the
array area does partially overlap with some grounds, the majority of grounds within ICES
rectangle 37F1 are to the north of the array area (based on sandeel fishing tracks,
provided by the Danish Fishermen's Association).
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Figure 6-34 - Total volume (tonnes) of landings of herring from 2012 to 2016 from the Hornsea
Four commercial fisheries study area by vessel registered nationality (EU DCF, 2018).
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Figure 6-35 - Total volume (tonnes) of landings of sandeels from 2012 to 2016 from the Hornsea

Four commercial fisheries study area by vessel registered nationality (EU DCF, 2018).
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6.8.3.6

6.8.3.7

Excluding herring and sandeel fisheries, Figure 6-36 shows the top twelve species landed
from the entire Hornsea Four commercial fisheries study area by weight from 2012 to
2016. The key species are brown crab Cancer pagarus and King scallop Pecten maximus,
targeted primarily by UK potters and dredgers. Brown crab represent the most significant
landings by weight across the inshore and southern portion of the study area in ICES
rectangles 37E9, 36E9, 36F0O and 36F1. Landings have steadily increased over the five-
year study period, peaking at over 5,500 tonnes in 2016. Scallop landings originate
primarily from inshore ICES rectangle 37E9, and annual landings fluctuate markedly over
the five-year study period, peaking in 2015 at over 2,800 tonnes. Other species of
importance based on landings weight include whiting Merlangius merlangus, lobsters
Homarus gammarus, whelks Buccinum undatum, plaice Pleuronectes platessa and
mackerel Scomber scombrus.

Figure 6-37 shows, for landings by UK vessels only, the top twelve species landed from the
entire Hornsea Four commercial fisheries study area by value, from 2012 to 2016 (MMO,
2017). The key species in terms of value (excluding herring and sandeel and other species
landed by foreign vessels) are lobster, brown crab and King scallop. When compared with
the weight of landings in the Hornsea Four commercial fisheries study areaq, it can be seen
that while catches of lobsters are considerably lower by weight than brown crabs, their
value exceeds that of brown crab, owing to a higher market price. The data suggests that
both brown crab and lobster landings are of particular importance in the Hornsea Four
commercial fisheries study area and are the most valuable landings in all five years of the
study period. Scallop landings values fluctuate across the five-year period, peaking
markedly in 2015 and reflecting a peak in landings weight. It is also worth noting that a
number of species with low catch weights have relatively high total values (e.q. cod Gadus
morhua and Norway lobster Nephrops norvegicus) and can also be considered key target
species in the commercial fisheries study area.

4500
4000
3500
3000
2500
2000

1500

Anverage Landings (tonnes)

1000

- l I
0 _— | - -

Brown  Scallops Whiting Lobsters Whelks Plaice Mackerel  Sprat Sole Nephrops Cod Haddock
crabs

B UK Vessel Foreign Vessel

Figure 6-36 - Top twelve species by weight (tonnes) from 2012 to 2016 landed from the Hornsea

Four commercial fisheries study area by vessel nationality, excluding sandeel and herring (EU
DCF, 2018).
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Figure 6-37 - Top twelve species by value (GBP) from 2012 to 2016 landed from the Hornsea Four
commercial fisheries study area by UK vessels only (MMO, 2017).
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6.8.3.8 In addition to landings data, VMS data have also been obtained for all ICES Rectangles
within the commercial fisheries study area from 2012 to 2016 (MMO, 2018). From Figure
6-38 and Figure 6-39, it can be seen that UK dredgers are by far the most active type of
mobile fishing vessel across Hornsea Four. Significant dredge activity is seen running
parallel to the coast and overlapping with the offshore ECC. Other mobile trawling
activity is limited within the commercial fisheries study area, with occasional fishing by
demersal and beam trawlers. Figure 6-38 and Figure 6-39 show sparse fishing activity
within the Hornsea Four array area (northern extents).

6.8.3.9 Figure 6-40 and Figure 6-41 indicate that significant potting activity occurs for 2 15m
vessels which continue to be active in waters further offshore, extending across the
southern portion of the commercial fisheries study area and into the Hornsea Four array
area. These VMS figures do not include activity for vessels <15 min length and therefore
largely under-represent the activity of the potting fleet which consists of predominately
<15m vessels. However, the VMS data is likely to be more reflective of activity further
offshore and across the array area based on typical operating ranges of vessels captured
in this dataset.
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Summary and Key Issues

6.8.3.10 The key fleets operating across the Hornsea Four array area and offshore ECC include (in

no particular order):

e UK potters targeting brown crab, lobster and whelk (vessels typically 15 m and under
in length, but also including >15m vessels), operating across the offshore ECC and
southern portion of the Hornsea Four array areg;

e UK scallop dredgers, operating across the offshore ECC;

e Danish otter trawlers targeting sandeel (vessels >25 m in length), including specific
fishing grounds within the Hornsea Four array areq;

e Dutch, German, French and Danish pelagic trawlers (vessels 15 to 25m in length)
targeting highly mobile species that consistently move/shoal throughout the wider
southern North Seaq, including herring, whiting and mackerel, operating within the
Hornsea Four array areq;

e UK demersal otter trawlers targeting Nephrops and mixed demersal species (vessels
typically >15 m in length), operating within the Hornsea Four array areq; and

e UK (Dutch owned), Dutch and Belgian beam trawlers targeting mixed demersal
species (vessels >15 m in length), operating across the Hornsea Four array area.

6.8.3.11 The Hornsea Four array area and offshore ECC avoid the areas of greatest fishing effort,

with for example, potting activity being more significant to the south of the array area and
offshore ECC, and dredging being concentrated to the north of the offshore ECC.
However, a range of potential impacts on commercial fisheries may occur during the
construction, operation and maintenance, and decommissioning phases of Hornsea Four,
as presented in section 6.8.6 below. The fleets listed above are considered to be sensitive
to a potential reduction in access to the Hornsea Four array area and offshore ECC, and
any resulting displacement, leading to gear conflict and increased fishing pressure
elsewhere. Based on their characteristics, some fleets are considered more sensitive than
others to these impacts, as described in Table 6-33 below. For example, the inshore
potting fleet operates over distinct areas and has a lesser range than other fleets, and
without access to alternative fishing grounds, is likely to be more sensitive to exclusion and
displacement effects than the larger mobile-gear fleets.

6.8.4 Project Basis for Scoping Assessment

6.8.4.1

The commercial fisheries scoping assessment is based on the following construction phase
maximum design scenario:

e seabed preparation and installation of up to 180 WTGs on gravity base structure
foundations with scour protection;

e seabed preparation and installation of up to ten offshore substations and
accommodation platforms within the array area on gravity base structure foundations
with scour protection;

e seabed preparation and installation of up to three offshore HVAC booster substations
along the ECC on gravity base structure foundations with scour protection;

e seabed preparation and installation of offshore export cables, inter-array cables and
interconnector cables and associated cable protection; and

e construction activity taking place in a single phase across a period of approximately
2.5 years.
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6.8.4.2

6.8.4.3

The commercial fisheries scoping assessment is based on the following operational phase
maximum design scenario:

e presence of 180 WTGs on gravity base structure foundations with scour protection;

e presence of up to ten offshore substations and accommodation platforms within the
array areas on gravity base structure foundations with scour protection;

e presence of up to three offshore HVAC booster substations along the ECC on gravity
base structure foundations with scour protection; and

e presence of some limited extent of cable protection along offshore export cables,
inter-array cables and interconnector cables.

The commercial fisheries scoping assessment is based on the following decommissioning
phase maximum design scenario:

e decommissioning of up to 180 WTGs on gravity base structure foundations with scour
protection left in-sity;

e decommissioning of up to ten offshore substations and accommodation platforms
within the array area on gravity base structure foundations with scour protection left
in-situ; and

e decommissioning of up to three offshore booster substations along the ECC on gravity
base structure foundations with scour protection left in-situ.

6.8.4.4 The basis for assessment also includes embedded mitigation (detailed in section 6.8.5

below) where appropriate.

6.8.5 Embedded Mitigation

6.8.5.1

6.8.5.2

As part of the Hornsea Four design process a number of designed-in measures have been
proposed to reduce the potential for impacts on commercial fisheries. These are
presented in Table 6-32. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
the assessment process and updated in the impacts register which is presented in full in
Annex A.

As aresult of the commitment to implement these measures, and also to various standard
sectoral practices and procedures, they are considered inherently part of the design of
Hornsea Four and have, therefore, been considered in the assessment presented in section
6.8.6 (i.e. the determination of likely magnitude and therefore significance assumes
implementation of these measures).

Table 6-32 - Relevant Commercial Fisheries Commitments

Commitment | Measure Proposed How the Measure will be
ID Secured
Co8l1 Primary: A scour protection layer (typically rock) may be needed Secured in the dMLs through

where cable burial depths cannot be obtained. the requirement for a SPMP
and CSIP.

Co83

Primary: Undertake a cable burial risk assessment to inform front | Secured in the dMLs through
end engineering works. Cable burial will be the preferred option the requirement for a CSIP.

for cable protection.
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Commitment

Measure Proposed

How the Measure will be

ID Secured

Co89 Tertiary: Advance warning and accurate location details of Secured in the dMLs through
construction/maintenance/decommissioning operations and the requirements for
associated Safety Zones and advisory safety distances will be notifications.
given to fishing fleets (including via Notices to Mariners and
Kingfisher Bulletins).

Co90 Tertiary: Ongoing liaison with fishing fleets will be maintained Secured in the dMLs through
during construction/maintenance/decommissioning operations the requirement for a PEMMP
via an appointed Fisheries Liaison Officer and Fishing Industry and Fisheries Co-Existence
Representative. and Liaison Plan (FCLP).

Co91 Tertiary: Guard vessels will be used, where appropriate, during Secured in the dMLs through
construction/maintenance/decommissioning operations to ensure | the requirement for a CMS
communication of and adherence to Safety Zones and advisory and through the application
safety distances. for Safety Zones.

Co92 Tertiary: Allinfrastructure (including partially Secured in the dMLs through
constructed/decommissioned) will be designed, marked and lit in the requirement for an Aid to
accordance with standard industry guidance including MGN 543 Navigation Management
and as advised by IALA and Trinity House. Plan (ANMP).

Co93 Tertiary: Aids to navigation will be deployed in accordance with Secured in the dMLs through
standard industry guidance. the requirement for an ANMP.

Co94 Tertiary: Notifications will be made to the relevant bodies (e.g. Secured in the dMLs through
United Kingdom Hydrographic Office) to allow marking of all the requirements for
installed infrastructure on charts. notifications.

Co95 Tertiary: A fisheries co-existence and liaison plan will be prepared | Secured in the dMLs through
in advance of construction commencing. the requirement for a FCLP.

Colll Tertiary: A PEMMP (construction and operation phases) and Secured in the dMLs through

Decommissioning Plan (decommissioning phase) will be produced
and followed. The PEMMP and Decommissioning Plan will cover
the construction, operation and maintenance, and
decommissioning phases of Hornsea Four respectively and will
include a MPCP. This MPCP will outline procedures to protect
personnel working and to safeguard the marine environment in
the event of an accidental pollution event arising from offshore
operations relating to Hornsea Four. The MPCP will also outline
mitigation measures should an accidental spill occur, address
potential contaminant releases and include key emergency
contact details (e.g. Environment Agency, Natural England and
the MCA).

the requirement for a PEMMP
and Decommissioning
Programme.

6.8.6 Likely Significant Effects

6.8.6.1 Table 6-33 sets out an assessment of effects on commercial fisheries at the scoping stage
of the EIA process. The table is drawn from the Impacts Register (presented in Annex A)
which is a tool to aid a proportionate approach to the EIA. The Impacts Register is a live
document that will continue to be developed alongside the design process as Hornsea
Four proceeds, and in response to consultee inputs in the form of the Scoping Opinion,
section 42 and 47 consultation, the Evidence Plan process and at PEIR.

6.8.6.2

The assessment presented in Table 6-33 is based on a combination of the following: the

definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
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in Table 6-32, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for commercial fisheries
effects; relevant policy; the assessment criteria provided in Annex C; the question-led
approach set out in section 1.7; and the professional judgement of qualified commercial
fisheries practitioners.

6.8.6.3 Table 6-33is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and
distinguishes between the level of assessment proposed for significant effects scoped in as
simple or detailed. The basis for scoping out certain effects is presented after the table,
supported by the evidence base.

6.8.6.4 The extent to which an impact could contribute cumulatively with other impacts to result

in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.
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6.8.7 Impacts Scoped Out of Assessment

6.8.7.1 The determination of the impacts that are scoped into or out of assessment has been
based on a combination of factors, including the results of the commercial fisheries
assessment for previous Hornsea Projects and the expert judgement of Poseidon Aquatic
Resource Management based on their involvement in previous impact assessments for
offshore wind farms of a similar scale in UK waters.

6.8.7.2 The significance of impacts resulting from Hornsea Four are likely to be analogous to those
assessed at the previous Hornsea Projects, which in some cases support the same fishing
fleets as those understood to be active in the Hornsea Four development area. Thus, it
was possible to identify impact pathways that would likely have no significant impact on
commercial fisheries and which could be scoped out of assessment for Hornsea Four.

6.8.7.3 The following text details the impact pathways that were scoped out of further detailed
assessment.

Displacement or disruption of commercially important fish and shellfish resources (during
construction, operation and decommissioning)

6.8.7.4 Effects of Hornsea Four on species of commercial importance are not expected to be
significant in EIA terms and scoped out of further fish and shellfish ecology assessment (see
section 6.4). Reflecting this conclusion, and in line with the findings of the impact
assessments for the previous Hornsea Projects, any resulting effect on commercial fisheries
is not expected to be significant in EIA terms and is scoped out of further assessment.

Additional steaming to alternative fishing grounds for vessels that would otherwise fish within the
Hornsea Four development area (during construction, operation, decommissioning)

6.8.7.5 This effect will be localised and limited deviations to steaming routes are expected. Given
adequate notification, it is expected that vessels, which typically have an operational
range beyond that the Hornsea Four development areq, will be in a position to avoid
temporary construction/decommissioning areas and installed infrastructure with no or
minimal impact on their steaming times.

6.8.7.6 Inline with the conclusions of the impact assessments for the previous Hornsea Projects,

this effect is not expected to be significant in EIA terms and is scoped out of further
assessment.

Increased vessel traffic within fishing grounds leading to interference with fishing activity (during
construction, operation, decommissioning)

6.8.7.7 Vessel movements associated with Hornsea Four construction, operation and
maintenance, and decommissioning, will add to the existing volume of traffic in the area.
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However, the effect will be localised and given adequate notification, fleets will be able to
avoid Hornsea Four vessel traffic.

6.8.7.8 Inline with the conclusions of the impact assessments for the previous Hornsea Projects,
this effect is not expected to be significant in EIA terms and is scoped out of further
assessment.

6.8.8 Proposed Approach to the PEIR and ES

6.8.8.1 Detailed analysis of existing baseline datasets (see section 6.8.3.1) will be undertaken to
characterise long-term patterns in commercial fisheries activity across the commercial
fisheries study area and predict the potential impacts upon future commercial fishing
activities. Additional datasets to those listed in section 6.8.3.1 will be sought.

6.8.8.2 For areas close to shore within the offshore ECC, where vessels less than 15 m in length
operate (which are not captured by VMS data), aerial surveillance data (available from the
MMO) and monthly shellfish activity returns (available from the local IFCA) will provide an
insight into fisheries activity, and consultation with the commercial fishing industry will be
undertaken to ground-truth available baseline data and gain further understanding of the
fishing activity by smaller vessels across the commercial fisheries study area.

6.8.8.3 This information may be supplemented by the results of vessel-based fishing activity
reconnaissance survey work that have been undertaken by QGrsted in the area.

6.8.8.4 Recent data from Danish, Dutch, German and French authorities for their fleets fishing
within the Hornsea Four commercial fisheries study area will also be collected during
consultation. It is anticipated that data would include VMS and landing statistics by ICES
rectangle. Additional datasets including maps of key fishing grounds may also be
available.

6.8.8.5 A detailed analysis of the above data sources will inform an extended baseline
characterisation of the commercial fisheries study area. This, together with industry
consultation, will underpin the impact assessment for each of the scoped in impacts
detailed in Table 6-33.

6.8.8.6 The commercial fisheries EIA will follow the methodology set out in Annex C. Specific to
the commercial fisheries EIA, the following guidance documents will also be considered:

e Best Practice Guidance for Fishing Industry Financial and Economic Impact
Assessments (UKFEN, 2013);

e Fisheries Liaison with Offshore Wind and Wet Renewables group (FLOWW)
Recommendations for Fisheries Liaison: Best Practice guidance for offshore renewable
developers (BERR, 2008 and FLOWW, 2014);

e FLOWW Best Practice Guidance for Offshore Renewables Developments:
Recommendations for Fisheries Disruption Settlements and Community Funds
(FLOWW, 2015);
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e options and opportunities for marine fisheries mitigation associated with wind farms
(Blyth-Skyrme, 2010a); and

e developing guidance on fisheries Cumulative Impact Assessment for wind farm
developers (Blyth-Skyrme, 2010b).

6.8.9 Scoping Questions for Consultees

6.8.9.1 The following questions are posed to consultees to help them frame and focus their
response to the commercial fisheries scoping exercise, which will in turn inform the Scoping
Opinion:

1. Do you agree that the data sources identified are sufficient to inform the commercial
fisheries baseline for the Hornsea Four PEIR and ES?

2. Have all potential impacts on commercial fisheries resulting from Hornsea Four been
identified within this Scoping Report?

3. Do you agree with the proposed approach to assessment (scoped in or out, and
detailed or simple assessment) for each of the impacts in the Likely Significant Effects
table?

4. Do you agree that the embedded mitigation measures described provide a suitable
means for managing and mitigating the potential effects of Hornsea Four on
commercial fisheries receptors?

5. Forthose impacts scoped in, do you agree that the methods described are sufficient to
inform a robust impact assessment?
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6.9 Shipping and Navigation

6.9.1 Introduction

6.9.1.1 This section of the Scoping Report identifies the shipping and navigation receptors of
relevance to Hornsea Four and considers the potential effects from construction, operation

(including maintenance) and decommissioning of the offshore components (i.e. seaward of
MHWS) of Hornsea Four on shipping and navigation.

6.9.2 Study Area

6.9.2.1 The study area for this assessment extends 10 nautical miles (NM) from the Hornsea Four
array areq, and two NM from the offshore ECC (see Figure 6-42). This study area was
discussed and agreed with the Maritime and Coastguard Agency (MCA) and Trinity House
Light Service (THLS) during pre-scoping consultation (2" August 2018).

6.9.2.2 In addition, and where relevant, shipping routes across the North Sea have been considered
in terms of how they interact with the former Hornsea Zone.

6.9.3 Baseline Environment
Data Sources used for Scoping
6.9.3.1 The datasets outlined in Table 6-34 have been used in the baseline study.

Table 6-34 - Key Sources of Shipping and Navigation Data

Source Summary Coverage of Hornsea Four
array area and ECC

Automatic Data from the Automatic Identification System The dataset covers a 10 km

Identification (AIS) for the 1st April 2017 to the 31st March 2018 | radius around the array area

System (AIS) data collected by Ultramap. AIS data includes all large | and a 20 km cross section of
commercial vessels, passenger vessels, larger vessel traffic to the west,
fishing vessels and some recreational vessels. This | including a large proportion of
dataset therefore provides a thorough baseline the ECC.
dataset of shipping activity in the study area.

Incident data Data for the years 1997 to 2015. This data Full coverage of the array area

provided by the includes the locations and details of all marine and ECC

Marine Accident incidents within the study area and provides an

Investigation Branch | understanding of the baseline risk profile in the

(MAIB) area.

Vessel Monitoring Data from the Marine Management Organisation Full coverage of the array area

System (VMS) data (MMO) to understand key areas of fishing activity. and ECC
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Source Summary Coverage of Hornsea Four
array area and ECC

Royal Yachting Recreational cruising routes developed by the Full coverage of the array area

Association (RYA) RYA to provide a greater understanding of and ECC

data recreational activity.

6.9.3.2 Consultation was undertaken with the MCA and Trinity House in order to identify possible
impacts to shipping & navigation and have informed the topics considered in this scoping
assessment. An approach and scope to vessel traffic surveys was also agreed with both
bodies and these surveys will be conducted to support the Navigational Risk Assessment
(NRA) and the EIA (see section 6.9.7).
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Overview of Baseline Environment

6.9.3.3 Hornsea Four array area is positioned in the North Sea, approximately 65 km from shore
and is near to a number of major shipping routes and other users of the sea. Figure 6-43
and Figure 6-44 show the tracks of commercial cargo and tanker vessels obtained from
the AIS data collected during 2017/2018. A number of significant shipping routes pass
through the Hornsea Four array area. These are principally northeast/southwest
orientations of vessels transiting between the Humber Estuary and the entrance to the
Baltic Sea. Other routes passing through the site orientate between northeast England
and Scottish / European ports in the southern North Sea. A greater amount of traffic
passes across the offshore ECC. Commercial shipping is also recorded at anchor near to
the offshore ECC landfall.

6.9.3.4 Passenger vessel routes are shown in Figure 6-45. The key route identified is the Newcastle
to Amsterdam DFDS ferry. This ferry service operates daily, seven days a week. In addition
to this key route, some cruise ship activity was recorded in the data passing through, or
near to, the Hornsea Four array area.
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6.9.3.5

6.9.3.6

6.9.3.7

6.9.3.8

6.9.3.9

Figure 6-46 illustrates the tracks of recreational craft that were recorded in the AIS data.
AlS is not mandated aboard recreational vessels and therefore this plot provides only a
sample of traffic. The radar vessel traffic survey that is planned to be undertaken to
support the Navigation Risk Assessment (NRA) will provide a clearer picture of recreational
routes. Of those recorded, the vast majority are well inshore of the Hornsea Four array
area and near to where the offshore ECC makes landfall. Given the distance of Hornsea
Four offshore, it is unlikely that any significant recreational activity takes place in the study
area.

Figure 6-47 shows the tracks of those fishing vessels which carry AlS. Some fishing activity
is recorded near to the Hornsea Four array area, however, full marine traffic surveys
(including the use of radar) will be undertaken to more effectively map their intensity. Most
of the activity recorded is along the offshore ECC, near to where it makes landfall. Further
details of commercial fishing activity are presented within Chapter 6.8 Commercial
Fisheries.

The activities of tugs and other support vessels are presented in Figure 6-48. The principal
activity near to Hornsea Four are those vessels engaged in the oil and gas industry. In
particular, offshore supply vessels are active at the fields located near to the study area
and pass through the Hornsea Four array area. The Babbage and Ravenspurn gas fields
are located adjacent to the southwestern corner of the Hornsea Four array area. The
Hyde and West Sole gas fields are located to the south and the Garrow and Kilmar gas
fields to the north. Significant activity by these vessels was also recorded across the
offshore limits of the offshore ECC.

There are no military Practice and Exercise Areas, aggregate extraction license areas, pilot
boarding stations and IMO traffic schemes within the study area.

Search and Rescue (SAR) near to Hornsea Four is coordinated from Humber Coastguard.
The Humber SAR helicopter base and the Royal National Lifeboat Institute (RNLI) all-
weather lifeboats based in Humber/Cromer are the most likely assets to be deployed for
an incident at Hornsea Four.

6.9.3.10 Hornsea Four array area lies within part of the former Hornsea Zone, with the preceding

three wind farms (Hornsea Project One, Hornsea Project Two and Hornsea Project Three)
at various stages of development. There is therefore likely to be a cumulative impact on
shipping and navigation receptors when all of these projects are considered collectively. In
addition, the Humber Gateway and Westermost Rough wind farms are also operational
near to the offshore ECC.
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Hornsea 4 Orsted

Incidents in the Study Area

6.9.3.11 Incident data from the Marine Accident Investigation Branch (MAIB) shows few significant
incidents near to the Hornsea Four array area (see Figure 6-49). Within 10 NM, there were
22 unique incidents between 1997 and 2015. Only one of these was a navigational
incident, a contact between an offshore supply vessel and an oil and gas field. Two near
misses were reported, firstly between a naval vessel and a fishing vessel and secondly
between a cargo vessel and a fishing vessel. The majority of incidents involve vessels
working in the oil and gas industry and are accidents to persons, fires or mechanical failure
/ loss of control.
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Summary and Key Issues

6.9.3.12 Following a review of the collected AIS datg, the key shipping and navigation activities,
which may be impacted by Hornsea Four, are:

e large commercial shipping (cargo/tankers) en-route to/from the Humber;

¢ Newcastle to Amsterdam ferry route;

e fishing activity in the Hornsea Four array area and close to the offshore ECC;

e inshore recreational activity near the offshore ECC;

e anchored commercial vessels near Flamborough Head;

e oil and gas activity to the west of the Hornsea Four array area and across the offshore
ECC;

e cumulative impacts with other offshore wind developments;

e impact on SAR within and near to the Hornsea Four array areq; and

e impacts on the use of radar, navigation aids and communications equipment.

6.9.4 Project Basis for Scoping Assessment

6.9.4.1 The shipping and navigation scoping assessment is based on the following maximum
design scenario:

e the Hornsea Four array area of 846 km?, 65 km from shore in water depths of 24 to
63 m;

e the construction of up to 180 WTGs of up to 305 m diameter, with a minimum rotor
lower tip height of 35 m LAT;

e the construction of up to ten offshore platforms within the array area on gravity base
structure foundations with associated seabed preparation and scour protection;

e the construction of six offshore export cables, inter-array cables, up to 13
interconnector cables and associated cable protection;

e the construction of up to three offshore HVAC booster substations within the offshore
ECGC;

e theregular maintenance of the structures through the project life; and

e decommissioning of the site to remove all offshore structures above the seabed.

6.9.4.2 For full design specification please refer to section 3 Project Description of the Scoping
Report. The basis for this assessment also includes the embedded mitigation (detailed in
section 6.9.5 below) where appropriate.

6.9.5 Embedded Mitigation

6.9.5.1 As part of the Hornsea Four design process a number of designed-in measures have been
proposed to reduce the potential for impacts on shipping and navigation. These are
presented in Table 6-35. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
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the assessment process and updated in the impacts register which is presented in full in

Annex A.

As aresult of the commitment to implement these measures, and also to various standard
sectoral practices and procedures, they are considered inherently part of the design of
Hornsea Four and have, therefore, been considered in the assessment presented in section
6.9.6 (i.e. the determination of magnitude and therefore significance assumes

implementation of these measures).

Table 6-35 — Relevant Shipping and Navigation Commitments

Commitment | Measure Proposed

How the Measure will be

ID Secured

Co81 Primary: A scour protection layer (typically rock) may be needed Secured in the dMLs through
where cable burial depths cannot be obtained. the requirement for a SPMP

and CSIP.

Co83 Primary: Undertake a cable burial risk assessment to inform front- | Secured in the dMLs through
end engineering works. Cable burial will be the preferred option the requirement for a CSIP.
for cable protection.

Co84 Primary: Foundations and cable routes will be micro-sited around Secured in the dMLs through
qualifying sensitive habitat features (subject to agreement with the requirement for a Design
the MMO) to an extent not resulting in a hazard for marine traffic Plan.
and Search & Rescue capability. Presence of sensitive habitats
will be identified through a review of the latest available benthic
datasets and pre-construction surveys.

Co89 Tertiary: Advance warning and accurate location details of Secured in the dMLs through
construction/maintenance/decommissioning operations and the requirements for
associated Safety Zones and advisory safety distances will be notifications.
given to fishing fleets (including via Notices to Mariners and
Kingfisher Bulletins).

Co91 Tertiary: Guard vessels will be used, where appropriate, during Secured in the dMLs through
construction/maintenance/decommissioning operations to ensure | the requirement for a CMS
communication of and adherence to Safety Zones and advisory and through the application
safety distances. for Safety Zones.

Co92 Tertiary: Allinfrastructure (including partially Secured in the dMLs through
constructed/decommissioned) will be designed, marked and lit in the requirement for an ANMP.
accordance with standard industry guidance including MGN 543
and as advised by IALA and Trinity House.

Co93 Tertiary: Aids to navigation will be deployed in accordance with Secured in the dMLs through
standard industry guidance. the requirement for an ANMP.

Co94 Tertiary: Notifications will be made to the relevant bodies (e.q. Secured in the dMLs through
United Kingdom Hydrographic Office) to allow marking of all the requirements for
installed infrastructure on charts. notifications.

Co96 Primary: Maintaining at least one line of symmetry/orientation in Secured in the dMLs through

turbine layout

the requirement for a Design
Plan.
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Commitment | Measure Proposed How the Measure will be

ID Secured

Co98 Tertiary: Construction monitoring and coordination for project Secured in the dMLs through
vessels. the requirement for

construction vessel traffic

monitoring.
Co99 Tertiary: Development of Emergency Response and Cooperation Secured in the dML through
Plan (ERCOP) the requirement for an
ERCoP.
Col01 Primary: Air draught clearance of blades greater than 22 m Secured in the dMLs through
MHWS 23,8m MSL the requirement for a Design
Plan.
Col39 Tertiary: Application and use of safety zones of up to 500 m Secured by the application
during construction/maintenance and decommissioning phases. for Safety Zones prior to the

commencement of

construction.

6.9.6 Likely Significant Effects

6.9.6.1

6.9.6.2

6.9.6.3

6.9.6.4

Table 6-36 sets out an assessment of effects on shipping and navigation at the scoping
stage of the EIA process. The table is drawn from the Impacts Register (presented in Annex
A) which is a tool to aid a proportionate approach to the EIA. The Impacts Register is a live
document that will continue to be developed alongside the design process as Hornsea
Four proceeds, and in response to consultee inputs in the form of the Scoping Opinion,
section 42 and 47 consultation, the Evidence Plan process and at PEIR.

The assessment presented in Table 6-36 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-35, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for shipping and navigation
effects; relevant policy; the assessment criteria provided in Annex C; the question-led
approach set out in section 1.7; and the professional judgement of qualified shipping and
navigation practitioners.

Table 6-36 is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

The extent to which an impact could contribute cumulatively with other impacts to result
in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.
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6.9.7 Proposed Approach to the PEIR and ES

6.9.7.1 The shipping and navigation assessment will consist of several steps which are principally
based on the MCA’s MGN 543 (M+F) guidance document and former Department of Energy
and Climate Change (DECC) ‘Methodology for Assessing the Navigational Safety Risks of
Offshore Renewable Energy Installations (OREIs)' (subsequently published by the MCA).

6.9.7.2 Additional guidance will be sought from the MCA MGN 372 ‘Guidance to Mariners
Operating in the Vicinity of UK OREIs’, the RYA ‘Position on Offshore Energy Developments:
Paper 1 — Wind Energy’ and IALA ‘O-117 the Marking of Offshore Wind Farms'.

6.9.7.3 A NRA will be produced in parallel to the Impact Assessment following the IMO Formal
Safety Approach.

6.9.7.4 Consultation will be undertaken with key shipping and navigation stakeholders during the
PEIR and NRA. Meetings will be arranged with key consultees and other identified
stakeholders contacted by telephone and email where appropriate. The consultation will
seek to better understand the activities and possible level of impact the project would
have upon their activities. The list of consultees will likely include:

e MCA;

e Trinity House;

e  Chamber of Shipping;

e RNLI;

e RYA;

e Local yacht clubs;

e Local fishing organisations; and

e Commercial operators (e.g. ferries, oil and gas vessels) regularly using area.

6.9.7.5 A vessel traffic survey will be undertaken to the standard of MGN 543. The survey will
consist of 28 days of seasonal data (two x 14 day surveys) collected from a vessel-based
survey using AlS, radar and visual observations to capture all vessels navigating in the
study area. A winter 2018/2019 and summer 2019 survey campaigns are proposed for
inclusion in this assessment.

6.9.7.6 Through a review of the information gathered, vessel traffic analysis and consultation, an
NRA will be produced utilising the Formal Safety Assessment approach. Hazards will be
identified that relate to the construction, operation and decommissioning of the project,
the likelihood and consequence of those hazards will be scored and appropriate risk
controls will be identified.

6.9.8 Scoping Questions for Consultees
6.9.8.1 Scoping questions for consultees in relation to shipping and navigation include:

1. Have all impacts to shipping and navigation from Hornsea Four been identified?
2. Is the study area sufficient to capture wider impacts to shipping receptors?
3. Have sufficient data sources been collected or identified upon which to base a

comprehensive navigation assessment?
4. Have the embedded mitigation measures identified in this scoping study sufficiently

mitigated the impact of Hornsea Four on shipping and navigation and is there any

further mitigation that could be embedded?
5. Have all appropriate consultees been identified?

Page 263/521



Hornsea 4 Orsted

6. Do the NRA methods outlined above ensure a comprehensive assessment of the
impacts on shipping and navigation?
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6.10 Aviation and Radar

6.10.1 Introduction

6.10.1.1 This section of the Scoping Report characterises the potential interactions of aviation and
radar infrastructure and operation with respect to the Hornsea Four array area and
offshore ECC by considering the proximity to and operations of airports, the types of radar
systems providing radar coverage off the UK East Coast, helicopter and Ministry of
Defence (MOD) operations. The potential effects arising from the construction, operation
(including maintenance) and decommissioning of the offshore components of Hornsea Four
on these activities are considered.

6.10.1.2 Military Practice and Exercise Areas (PEXA) (non-radar related) and communications
(including subsea communication cables and oil and gas platform radar early warning
systems (REWS)) are addressed separately within section 6.12 Infrastructure and Other
Users.

6.10.2 Study Area

6.10.2.1 The aviation and radar study area includes all existing aviation and radar receptors that
might be potentially affected by Hornsea Four. This area has been defined as the Hornsea
Four array areq, the offshore ECC and the following specific receptors / areas within the
wider southern North Sea region:

e Radars near the eastern coast of England that could potentially detect 370 m high
(blade tip) Wind Turbine Generators (WTGs) within the array areg;

e Military Low Flying Operations;

e Offshore helicopter flight operations including Helicopter Main Routes (HMR) operating
within the proximity of the array areq;

e Offshore oil and gas platforms that are located within a 9 NM consultation buffer that
overlap with the array areq; and

e Search and Rescue (SAR) flight operations.

6.10.3 Baseline Environment
Data Sources used for Scoping

6.10.3.1 A variety of civil aviation publications contain information and guidance relating to the
potential effects of an offshore wind development on aviation stakeholders, including
radar system operators, airport operators and operators in the offshore environment. The
documents detailed in Table 6-37 will inform the desk-based study of potential impacts of
the assessment:

Table 6-37 - Key Sources of Aviation and Radar Data

Source Summary Coverage of

Hornsea Four array

area and ECC
Civil Aviation Authority (CAA) Civil Licensing of Aerodromes sets out the standards N/A
Aviation Publication (CAP) 168 required at UK licensed aerodromes relating to its
(CAA, 2014) management systems, operational procedures,

physical characteristics, assessment and treatment

of obstacles, and visual aids.
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Source

Summary

Coverage of

Hornsea Four array

area and ECC
CAP 393: The Air Navigation Order Sets out the provisions of the Air Navigation Order N/A
2016 and Regulations (CAA, 2018a); | as amended together with regulations made under
the Order. It is prepared for those concerned with
day-to-day matters relating to air navigation that
require an up-to-date version of the air navigation
regulations and is edited by the Legal Advisers
Department of the CAA. CAP 393 also includes
application of lighting to WTGs in UK territorial
waters.
CAP 437: Standards for Offshore Guidance on Standards provides the criteria applied | N/A
Helicopter Landing Areas (CAA, by the CAA in assessing helicopter landing areas for
2016) worldwide use by helicopters registered in the UK. It
includes design of winching area arrangements
located on WTG platforms to represent current
best practice.
CAP 764: Policy and Guidelines on Provides assistance to aviation stakeholders to help | N/A
Wind Turbines (CAA, 2016q) understand and address wind energy related issues,
thereby ensuring greater consistency in the
consideration of the potential impact of proposed
wind farm developments.
CAP 670: Air Traffic Services Safety | Sets out the safety regulatory framework and N/A
Requirements (CAA, 2014aq) requirements associated with the provision of an air
traffic service.
Military Aeronautical Information Is the main resource for information and flight N/A
Publication (Mil AIP) (MOD, 2018) procedures at all military aerodromes.
CAA, CAP 032: UK Integrated Is the main resource for information and flight N/A
Aeronautical Information Package procedures at all licensed UK airports as well as
(UKIAIP) (CAA, 2018) airspace, en-route procedures, charts and other air
navigation information.
Maritime and Coastguard Agency Guidance on UK Navigational Practice, Safety and N/A

(MCA) Maritime Guidance Notes
(MGN) 543: Safety of Navigation
Offshore Renewable Energy

Installations (OREIls) (MCA, 2016)

Emergency Response contains information for
operators and developers in formulating their
emergency response plans and site safety

management.

Overview of Baseline Environment

6.10.3.2 The airspace above the Hornsea Four array area is used by civil and military aircraft, which
can be tracked by radar systems operated by civil airports, NATS Holdings (NATS; formerly
National Air Traffic Services Ltd) and the MOD. Airspace and air traffic surveillance,
communication and management infrastructure is comprised of the following systems,
which may be affected by WTGs:

e  Primary Surveillance Radar (PSR);

e Secondary Surveillance Radar (SSR);
e Air Defence Radar (ADR);

e Meteorological Radar; and

e Other Aeronautical Communication and Navigation Systems (CNS).
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6.10.3.3 Figure 6-50 shows the location of radar stations and airports in the vicinity of Hornsea Four.
The analysis of the potential effect on these systems is based on an aviation operational
risk assessment referencing all relevant operational and safety regulations. Radar
performance and propagation modelling will be carried out to determine the potential
detection of proposed turbines in the array area from civil and military radar infrastructure.
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6.10.3.4 The potential impacts on these systems will be fully considered in the analysis process. It
should be noted however that even if a clear radar line-of-sight is found between WTGs
within the Hornsea Four array area and a radar system, this does not necessarily mean that
the offshore wind farm will cause interference to the provision of the service the radar
operator provides. Consultation with the radar operator will be undertaken on this issue
where required.

6.10.3.5 Desk based studies will potentially identify an effect on the following aviation and radar
Stakeholders:

e Civil En-route operations;

e Civil Airport Air Traffic Control (ATC) operations;

e MOD ATC operations;

e MOD Air Defence (AD) operations and training;

e Helicopter support to offshore Oil & Gas Industry operations; and
e SARflight operations.

MOD Air Defence Radar (ADR)

6.10.3.6 The nearest ADR systems to Hornsea Four are the TPS77 type radar located at RAF Brizlee
Wood in Northumberland and RAF Trimingham in North Norfolk. The Hornsea Four array
area is considered to be potentially within radar line of sight coverage and detectable by
these systems.

6.10.3.7 Any identified effect of WTG induced radar clutter on the ADR systems that serve the
airspace above the Hornsea Four array area would potentially reduce the capability of UK
Air Defence.

6.10.3.8 WTG in coverage areas of ADR systems could shield the radar from genuine targets of
interest in clutter. Furthermore, a degree of ‘shadowing’ could be created behind
detectable WTGs. These individual potential effects could impact on the ability of Air
Defence Controllers to provide a safe and efficient service to aircraft and successfully
utilise the radar data to monitor and intercept potential airborne threats to UK airspace.

6.10.3.9 The Lockheed Martin TPS-77 ADR systems, in operation at Brizlee Wood and Trimingham,
are the only current ADR systems that have inherent hardware and software mitigations
for the effects of WTG which have previously been accepted by the MOD. The mitigation
principle uses the concept of Non Automatic Initiation Zones (NAIZ). A NAIZ prevents the
radar from automatically creating tracks from any targets that originate within a NAIZ.
The MOD has paused the receipt and assessment of any mitigation submissions relating to
TPS-77 radars and multi turbine wind farms. Further upgrades to the TPS-77 radar
software are being scoped and it is hoped that this will improve the situation.

6.10.3.10 MOD engagement would establish the potential effects of Hornsea Four on the
systems although these are likely to be significant should the proposed development be
detectable by these individual systems, consultation with the MOD will be continued to
understand the impacts and to develop a suitable means of mitigation.

NATS Primary Surveillance Radar (PSR)

6.10.3.11 The nearest NATS operated PSR systems to Hornsea Four are the ASR-23 type radar
located at Claxby in North Lincolnshire and the ASR-10 radar located at Cromer in North
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Norfolk. The majority of Hornsea Four array area is considered to be potentially within
radar line of sight coverage and detectable by these system:s.

6.10.3.12 Any identified effect of WTG induced radar clutter on these PSR systems that serve the
airspace above the Hornsea Four array area would potentially reduce NATS capability.

6.10.3.13 Similar to ADR systems, WTG in coverage areas of NATS PSR systems could shield the
radar from genuine targets of interest in clutter and a degree of ‘shadowing’ could be
created behind detectable WTGs. Any of these potential effects could impact on the
NATS provision of Air Traffic Services (ATS) to aircraft.

6.10.3.14 Engagement with NATS will establish what effects Hornsea Four could have on the
Claxby and Cromer PSR systems and understand what technical and operational
mitigation capability is available.

Helicopter Main Routes (HMR)

6.10.3.15 Offshore oil and gas platforms are supported by a number of helicopter operators who
ferry crews and supplies to platforms from the mainland. The routes taken by helicopters
on flights to and from offshore oil and gas platforms may follow HMR which form a
network of corridors between offshore platforms and the main support bases at Norwich
Airport and Humberside Airport. There are a number of HMR in the vicinity of the Hornsea
Four array area although the use of these routes are not mandatory, helicopters routinely
transit on a direct routing to their destination point; therefore, consultation with helicopter
operators and the Air Navigation Service Provider (ANSP) would establish the HMR
requirements within the Hornsea Four array area.

6.10.3.16 CAP 764 states that whilst HMRs have no defined lateral dimensions, they provide a
network of offshore routes utilised by civilian helicopters. There should be no obstacles
within 2 NM either side of HMRs but where planned these should be consulted upon with
the helicopter operators and the ANSP. It may be considered that some WTG
development within 2 NM of the route centreline could be manageable. However, a large
number of WTG beneath an HMR could result in significant difficulties by forcing the
aircraft to fly higher in order to maintain a safe vertical separation from obstructions.

Helicopter Operations to Offshore Oil & Gas Platforms

6.10.3.17 Inorder to help achieve a safe operating environment, a consultation zone of 9 NM
radius around offshore helicopter installations is referenced in CAP 764. A number of
platforms to the north and west of the Hornsea Four array area are assessed as being
within the 9 NM consultation zone established for oil and gas platforms. It is necessary to
understand the impact on continued safe flight to these platforms, including potential
constraints on helicopter approach profiles.

6.10.3.18 The requirement of the 9 NM consultation zone is to promote consultation that would
ensure adequate airspace in which helicopters can fly instrument approaches in poor
weather conditions where a low visibility approach profile is needed. In addition, the
consultation helps to ensure that helicopter pilots are able to safely carry out a Missed
Approach Procedure from the platform (MAP) (CAA, 2016aq).

6.10.3.19 WTG may be considered as physical obstructions and could infringe the minimum
vertical obstacle clearance criteria of 1,000 feet (ft) on approach or departure from a
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platform. Furthermore, during the approach to an offshore installation, all radar contacts
(including radar contacts that are WTGs) must be avoided laterally by at least 1 NM. These
combined effects within a 9 NM consultation zone of an offshore installation may impair
the safety of air operations in poor weather conditions to that installation and affect the
installation operators’ regulatory requirements with regard to safety of operations. Figure
6-51 shows the location of oil and gas platforms in the vicinity of Hornsea Four with the
aforementioned 1 NM and 9 NM buffers.
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SAR Flight Operations

6.10.3.20 WTGs and their commissioning/decommissioning infrastructure may present a physical
obstruction and affect SAR helicopter flight operations. The development will lead to a
change of the operating environment should airborne SAR operations be required within or
close to the array area.

Military Low Flying

6.10.3.21 The UK Low Flying System, used for Military Low Flying activity, covers the open
airspace over the entire UK land mass and surrounding sea areas generally out to 2 NM
from the coastline, from the surface to 2,000 ft. above mean sea level (amsl) however,
military low flying does take place over the sea further than 2 NM from the coastline.
Infrastructure within the Hornsea Four array area could therefore affect routine Military
Low Flying activity.

Meteorological Radar Systems

6.10.3.22 In general terms, the blockage of a weather radar beam by any obstruction could result
in a weather radar not being able to perform its intended purpose, namely to monitor rain
(or snow) fall and wind. Even partial blockages have the potential to result in errors in the
estimated precipitation.

6.10.3.23 The Statement of the European Union Meteorological Network OPERA Group
(Operational Programme for the Exchange of weather Radar information), on the
cohabitation between weather radars and wind turbines states that the deployment of
turbines within 5 kilometres (km) of weather radar be prohibited. In addition, an impact
study should be completed on turbines planned between 5 km and 20 km from UK Met
Office radar (EUMETNET, 2006). There are no Met Office radar systems within 20 km of the
Hornsea Four array areq; therefore, Hornsea Four array area will not affect Met Office
radar systems.

Other Aeronautical CNS

6.10.3.24 Aviation stakeholders should be consulted when a Local Planning Authority receive
wind farm development proposals within a minimum radius of 20 km from an aviation
related CNS facility. The radius may extend to a radius of 34 km for Instrument Landing
System (ILS), which is used as a precision approach system for approaches to runways
(CAA, 2014aq). There are no aeronautical CNS installations within 34 km of the Hornsea
Four array areq; consequently, other CNS systems will not be affected by the proposed
development and are therefore scoped out from further analysis.

6.10.4 Summary and Key Issues

6.10.4.1 The key aviation, radar and military receptors present across the Hornsea Four array area
are:

e ADR systems located at RAF Brizlee Wood and RAF Trimingham.

e NATS operated PSR systems located at Claxby in North Lincolnshire (ASR-23 radar)
and at Cromer in North Norfolk (ASR-10 radar).

e Helicopter main routes and operations to and from oil and gas platform:s.

e Potential physical obstruction and affects upon SAR helicopter flight operations.
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6.10.5.1 The effects of wind turbines on aviation interests have been widely publicised but the
primary concern is one of safety. There are innumerable subtleties in the actual effects but
there are two dominant scenarios that lead to objection from aviation stakeholders:

Physical obstruction. WTGs can present a physical obstruction to aircraft; and

Impacts on radar and the provision of a radar-based Air Traffic Service (ATS). Wind
turbine derived radar clutter” appearing on radar displays can affect the provision of an
ATS to pilots. Radar clutter or false radar returns can confuse the air traffic controller
in being unable to differentiate between aircraft and those radar returns provided by
the detection of wind turbines. Furthermore, the appearance of multiple false targets
in close proximity can generate false aircraft tracks and seduce those returns from real

aircraft away from the true aircraft position.

6.10.5.2 The Aviation and Radar scoping assessment considers the likely maximum design scenario
of construction of up to 180 WTG at a maximum blade tip height of 370 m above Lowest
Astronomical Tide (LAT) within the array area.

6.10.5.3 The basis for assessment also includes the embedded mitigation (detailed in section 6.10.6
below) where appropriate.

6.10.6 Embedded Mitigation

6.10.6.1 As part of the Hornsea Four design process a number of designed-in measures have been
proposed to reduce the potential for impacts on aviation, radar and military. These are
presented in Table 6-38. These will evolve over the development process as the EIA
progresses and in response to S42 and S47 consultation. They will be fed iteratively into
the assessment process and updated in the impacts register which is presented in full in
Annex A.

6.10.6.2 As aresult of the commitment to implement these measures, and also to various standard
sectoral practices and procedures, they are considered inherently part of the design of
Hornsea Four and have, therefore, been considered in the assessment presented in section
6.10.7 (i.e. the determination of magnitude of impact and significance of effect assumes
implementation of these measures).

Table 6-38 — Relevant Aviation and Radar Commitments

Commitment
ID

Measure Proposed

How the Measure will be

Secured

Co99 Tertiary: Development of ERCOP Secured in the dML through
the requirement for an
ERCoP.

Col02 Tertiary: Notification to aviation stakeholders of the location and | Secured in the dMLs through
height of all wind energy development and associated the requirements for
construction activities (all structures over 150 ft). notifications.

Col05 Tertiary: All structures (turbines and offshore support platforms) Secured in the dMLs through

above 60 m in height to be fitted with aviation obstruction

lighting.

the requirement for an ANMP.

7 The term clutter refers to unwanted radar returns
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Commitment | Measure Proposed How the Measure will be

ID Secured

Col06 Tertiary: Turbines to be accessed by hoist will be equipped with a Secured in the dMLs through
helihoist status light on each turbine to indicate to a helicopter the requirement for an ANMP

operator that the turbine blades and nacelle are safely secured in
position prior to helicopter hoist operations commencing,

6.10.7 Likely Significant Effects

6.10.7.1 Table 6-39 sets out an assessment of effects on aviation and radar at the scoping stage of
the EIA process. The table is drawn from the Impacts Register (presented in Annex A) which
is a tool to aid a proportionate approach to the EIA. The Impacts Register is a live
document that will continue to be developed alongside the design process as Hornsea
Four proceeds, and in response to consultee inputs in the form of the Scoping Opinion,
section 42 and 47 consultation, the Evidence Plan process and at PEIR.

6.10.7.2 The assessment presented in Table 6-39 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in Table 6-38, together with the means by which it will be secured); the level of
understanding of the baseline at this stage; the evidence base for aviation and radar
effects; relevant policy; the assessment criteria provided in Annex C; the question-led
approach set out in section 1.7; and the professional judgement of qualified aviation and
radar practitioners.

6.10.7.3 Table 6-39 is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

6.10.7.4 The extent to which an impact could contribute cumulatively with other impacts to result

in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.
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6.10.8 Impacts Scoped Out of Assessment

WTG effects on civil and military radar systems (Construction)

6.10.8.1 During construction, and prior to commissioning WTG blades will not be rotational. As a
result, the infrastructure will not be processed and presented onto RDDS by the radar
system. Therefore, there will be no impacts on radar systems during the construction phase
of the project.

Physical obstruction effects on civil and military flight operations (Construction and
Decommissioning)

6.10.8.2 Civil and military flight operations, including SAR activity and military Low Flying activity
could be impacted by additional obstacles in their area of flight operations; however, a
range of CAA regulated mitigation measures, in the form of appropriate notification to
aviation stakeholders, lighting and marking of WTG to minimise effects to aviation flight
operations would apply to the development of the project (and are proposed as
embedded mitigation).

6.10.8.3 Information on potential aviation obstructions will be promulgated to appropriate aviation
agencies for marking on aeronautical related charts and in documentation. In addition, the
development of an ERCoP will be compiled in conjunction with the MCA and will be in
place for the construction, operation and decommissioning phases of the Project.

Aviation Obstruction Lighting requirements

6.10.8.4 There will be a requirement for Aviation Obstruction Lighting to be fitted on the
construction and decommissioning infrastructure and all or individual WTG based on CAA
regulations 9as set out in the embedded mitigation).

6.10.8.5 The fitting of appropriate lighting would ensure conspicuity of the WTG and infrastructure
to aviation stakeholders operating in the vicinity of the proposed development.
Consultation with relevant aviation stakeholders would be required to establish required
lighting, and particularly to ensure aviation lighting is clearly distinguishable from maritime
lighting.

6.10.9 Proposed Approach to the PEIR and ES

6.10.9.1 The PEIR will set out the following aspects in completing the aviation and radar
assessment:

e overview of the effects of the WTGs on aviation, radar and military operations;

e further definition of the aviation baseline environment;

e brief details of the location, size and potential radar clutter footprint of Hornsea Four;

e summary of a desk-top LOS analysis for the prescribed ‘Rochdale Envelope’;

e technical impact of Hornsea Four on regional radar systems. This will include radar
operated by the MOD, NATS and other aerodromes within the study area.

e operational Impact Assessment of Hornsea Four relevant to ATS and other aviation
services associated with the affected radar stakeholders i.e. if the radar has line of
sight to WTGs proposed for Hornsea Four, how will this impact on the provision of ATS;

e assessment of any impact on any other littoral airfields, helicopter landing areas, or
other aviation stakeholders identified through scoping;
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consideration of the potential effects on the HMR within the study areg;
consideration and analysis of helicopter access constraints to existing oil & gas
platforms within or in proximity to the Hornsea Four array areq; and

overview of anticipated effects during construction, operation and decommissioning
phases of Hornsea Four, along with an overview of cumulative effects in respect of

Hornsea zone projects and other wind energy projects (existing, planned and under
construction).

6.10.10 Scoping Questions for Consultees

6.10.10.1 Scoping questions for consultees in relation to aviation and radar include

L

Do the relevant statutory aviation consultees agree with the baseline and the
identification of infrastructure and operations for assessment?

Is there an impact pathway from Hornsea Four to your infrastructure or operations?
Are your infrastructure or operations sensitive to the potential impact that could arise
from Hornsea Four?

Are the potential impacts likely to be on a scale that may result in significant effects to
your infrastructure or operations?

Could the potential impacts contribute cumulatively with the impacts of other wind
energy developments resulting in significant effects to your infrastructure or
operations?

Is there a method of avoidance of impact or development of mitigation capability that
would reduce the impacts on your infrastructure or operations to a level where
significant effects would not occur?

Is there sufficient confidence in the avoidance of impacts or the development of
mitigation capability in terms of deliverability to support Hornsea Four?
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6.11 Seascape and Visual Resources
6.11.1 Introduction

6.11.1.1 This section of the Scoping Report identifies the offshore seascape and visual receptors of
relevance to Hornsea Four and considers the potential effects from construction, operation
(including maintenance) and decommissioning of the offshore components of Hornsea Four
both individually and cumulatively on the seascape and visual resources (SVR).

6.11.1.2 The SVR EIA will consider all seascape and visual receptors seaward of MLWS where there
is the potential for them to be significantly affected. Impacts on onshore landscape and
visual receptors from the offshore components of Hornsea Four are considered within
section 7.4 (Landscape and Visual Assessment).

6.11.1.3 In relation to Hornsea Four, this SVR chapter includes more information than is usual at the
scoping stage in order to provide further details about the likely effects of the proposals
with the aim being to scope out SVR effects from requiring further assessment within the
PEIR and ES.

6.11.2 Study Area

6.11.2.1 The SVR assessment that covers the Hornsea Four components described in the Project
Description (section 3 of the Scoping Report) will assess the effects within the following
study areas, which are illustrated on Figure 6-52, and summarised below.:

e Hornsea Four array area - 50 km radius study area from array area boundary and
including the array area itself. This area has been defined with reference to Visual
Representation of Wind Farms: Guidance - Version 2.2 (SNH, February 2017) which
gives recommended initial Zone of Theoretical Visibility (ZTV) distances from the
nearest turbine. The seascape and visual array study area is not intended to provide a
boundary beyond which the operational Hornsea Four infrastructure located within the
array area cannot be seen, however it is considered to be the maximum extent within
which a significant seascape or visual effect could occur. The tallest turbines included
in the SNH (2017) guidance is 150 m+ with a recommmended initial ZTV radius of 45 km.
Due to the larger maximum height of the turbines proposed in the Hornsea Four array
area (maximum 370 m to tip) other offshore wind farm seascape, landscape and visual
impact assessments (SLVIA) where taller turbines have been proposed, have been
referred to. This is consistent with the study area agreed for the Hornsea Project Three
ES, which was submitted in 2018. The recently prepared Thanet and East Anglia TWO
offshore wind farm SLVIAs have agreed 45km and 50km radius study areas for turbines
of a maximum height of 250m and 300m to tip, respectively.

e Offshore ECC — the area within which the cables may be located.

e Offshore HVAC booster substations — to include the area lying within a 25km buffer
from the offshore HVAC booster substation search area. It is considered that whilst the
offshore HVAC booster substations may be visible beyond this distance the effects
would not be significant due to the large scale, simple sea context.

e Historic Seascape Character (HSC) — the study area for the effects on this particular
seascape receptor have been defined as the area in which there would be a direct
effect on HSC, namely those areas which include the Hornsea Four array area and
offshore ECC. This approach is as agreed for the recently submitted Hornsea Project
Three ES.
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6.11.3 Baseline Environment

Data Sources used for Scoping

Orsted

6.11.3.1 A preliminary desk-based review of literature and data sources to support this Scoping
Report has highlighted the data sources included in Table 6-40, which provide coverage of

the Hornsea Four study areas.

Table 6-40 - Key sources of SVR data

Source

Summary

Coverage of Hornsea Four

array area and offshore ECC

SeaZone Hydro View 1:75,000 raster and

vector mapping

Base mapping and information for

seadared.

Full coverage of Hornsea Four

SVR study areas.

Marine Plan Areas (MPAs) Marine
Management Organisation (MMO, 2014)

Provides mapping of Marine Plan
Areas (MPAs) in England

Full coverage of Hornsea Four
SVR study areas.

Seascape characterisation around the
English Coast (Marine Plan Areas 3 and 4)
(Natural England, 2012);

Pilot study that describes and
defines areas based on their

seascape characteristics at a

Coverage of MPAs 3 and 4
which form the southern and
eastern parts of the SVR study

national scale. Perceptual qualities | areas.
information included.
Seascape character area assessment for Describes and defines areas based Coverage of MPAs 3 and 4

East Inshore and East Offshore marine
plan areas (MMO, 2012);

on their seascape characteristics at
a national scale.

which form the southern and
eastern parts of the SVR study
areas.

MMO1134 Seascape Character
Assessment for the North East Inshore
and Offshore marine plan areas (MMO,
September 2018).

Describes and defines areas based
on their seascape characteristics at
a national scale.

Coverage of MPAs 1 and 2
which form the northern and
western parts of the SVR study

areas.

HSC: Consolidating the National HSC
Database. (Land Use Consultants (LUC),
2017);

Provides mapping and descriptions
of the HSC types and sub-types
across four sea levels.

Full coverage of Hornsea Four
SVR study areas.

Recorded Visibility Data (Met Office,
2016) referenced from the Hornsea
Project Three ES

Provides information about visibility

offshore over a 10-year period.

Provides an insight across the

offshore array area study area.

Hornsea Offshore Wind Farm Project
Two ES (Smart Wind, 2015)

Provides baseline information on

SRV receptors assessed.

Partial coverage of array area

study area.

Hornsea Offshore Wind Farm Project
Three ES (Orsted, 2018)

Provides baseline information on

SRV receptors assessed.

Partial coverage of array area

study area.

Overview of Baseline Environment

Seascape Resource - Present day National Seascape Character Areas (NSCAs)

6.11.3.2 The likely effects of Hornsea Four on present day seascape character and visual resources
are considered within two SVR assessment study areas as follows:

e The Hornsea Four array area study area (hereafter referred to as the ‘array SVR study

area’); and

e The offshore HVAC booster substation search areas study area (hereafter referred to
as the 'Booster Station SVR study ared'’).
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6.11.3.3 The study areas for the SVR assessment are located within four Marine Plan Areas (MPA) -
East Inshore (MPA 3), East Offshore (MPA 4), North East Inshore (MPA 1) and North East
Offshore (MPA 2) as illustrated on Figure 6-53. A seascape character area assessment
covering MPAs 3 and 4 was published by the MMO in July 2012 (MMO, 2012). The purpose
of the MMO assessment was to provide a strategic scale seascape character assessment
to inform the marine planning process. It is this document that has been used to inform the
key characteristics included in Table 6-41. The MMO seascape assessment is based upon
an earlier pilot study seascape assessment commissioned by Natural England (Natural
England, 2012).

6.11.3.4 No such characterisation has been published for MPAs 1 and 2, however the MMO has
released a draft version (MMO, September 2018) in order to inform this scoping exercise.
The overall characteristics of the defined Marine Character Areas (MCA) have been
included within Table 6-41.

6.11.3.5 The MMO and the Natural England seascape character assessments divide the MPAs into
smaller NSCAs as shown on Figure 6-53.

6.11.3.6 The baseline character of each of the NSCAs that may be altered physically or through
visibility of Hornsea Four is set out in Table 6-41.
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Seascape Resource - Historic Seascape Character Areas (HSCA)

6.11.3.7 The study areas for the assessment of the effects on HSC are the Hornsea Four array area
and the offshore ECC.

6.11.3.8In 2017 LUC published a report and GIS database commissioned by English Heritage (now
Historic England) to consolidate all of the English HSCs prepared between 2009 and 2015.
Reference has been made to the published information associated with this study and in
particular the National Perspective Character Descriptions contained therein.

6.11.3.9 The HSCs divide the study area into a number of conflated Broad Historic Character Types
(BHCT). The Hornsea Four array area is located within an area identified as having the
following BHCTs: Navigation, Fishing, Industry, Cultural Topography and Military. The
Hornsea Four offshore booster substation search area is located within an area which is
identified as having the following BHCTs: Fishing, Industry, Recreation and Navigation
(Figure 6-54)
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Hornsea 4 Orsted

Broad Historic Character Types

6.11.3.10 The northern part of the Hornsea Four array area lies within an area defined as being
within the Cultural Topography Coastal and Conflated Broad Type. LUC (2017) describes
this Broad Type as: ‘Character Types whose form appears largely the product of natural
processes, but which are also made cultural and perceived culturally by people to varying
extents. Many of these areas are often described as 'semi-natural environments' but it is
their cultural dimension and perception that are the prime concerns of HSC.'

6.11.3.11 Inthisinstance the characterisation relates to ‘unspecified’ areas reflecting a 'limitation
of the HSC assessment of the areas it is applied to'. This area is associated with the
Paleochannel Sub-Type of the Sub-Sea Floor level and is therefore considered to be of the
Paleolandscape Character Type, which ‘includes surviving areas of ancient topographic
features from former exposed land which have strong potential for associated
paleoenvironmental deposits and/or old land surfaces.’

6.11.3.12 Much of the rest of the Hornsea Four array area and parts of the offshore ECC are
categorised as being of Navigation Broad Type. LUC (2017) describes this as identifying
‘areas characterised by human activity directly relating to the passage of shipping traffic,
such as navigation routes, anchorages and ferry crossings.”’

6.11.3.13 A small peripheral area to the south and east of the array area and much of the
offshore ECC are within the Fishing Broad Type. This is described as (LUC, 2017) referring
to 'areas of the seq, estuaries and rivers whose character is dominated by activities
concerned with the capture or gathering of wild fish and unfarmed shellfish stocks by
various methods such as trawling, netting, trapping, potting, dredging and collection by
hand.’

6.11.3.14 A small extent of the Hornsea Four array area in the north lies within the Military Broad
Type which is an area of military activity ancillary to the locations of defensive or offensive
activity in themselves, including training areas.

6.11.3.15 Crossing the Hornsea Four array area and within small isolated patches of the sea are
areas of the Energy Industry Broad Type. This includes areas whose dominant character is
concerned with the extraction, processing and/or storage of hydrocarbons; installations
relating to all forms of renewable energy generation, by wind, wave or tide, and power
stations of all fuels, together with their associated transmission facilities and directly
associated transport facilities.

6.11.3.16 The offshore ECC is crossed by several linear routes of Recreational character whilst
near to the shore there is a larger area of this BHCT. This area is defined by LUC as 'areas
whose dominant character arises from activities and management whose primary purpose
relates to leisure, pleasure, or inspiration. This broad definition includes areas devoted to a
considerable diversity of coastal and marine specific tourist and leisure activities whose
commercial income forms a very important sector of the coastal economy.’

6.11.3.17 These BHCTs are subdivided into Sub Character Types that are mapped for each level
of the sea as follows and as shown on Figure 6-55 - Figure 6-58:

e Sea Surface;

e Water Column;
e Sea Floor; and
e Sub-sea Floor.
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Hornsea 4 Orsted

Landscape / Seascape Planning Designations and Defined Areas

6.11.3.18 Figure 6-59 illustrates the designations and defined areas located within the SVR study
areas. There are no National Parks or Areas of Outstanding Natural Beauty within the
study areas. There is an area defined as Heritage Coast around Flamborough Head.
Heritage Coasts were established to conserve the best stretches of undeveloped coast in
England. A Heritage Coast is defined by agreement between the relevant maritime local
authorities and Natural England.

6.11.3.19 Heritage Coasts are protected through development control with the planning system.
Paragraph 114 of the National Planning Policy Framework (March 2012) states that local
authorities should: ‘maintain the character of the undeveloped coast, protecting and
enhancing its distinctive landscapes, particularly in areas defined as heritage coast, and
improve public access to and enjoyment of the coast.’

Visual Resource

6.11.3.20 Figure 6-60 illustrates the visual receptors within the study areas. Users of the SVR
study areas can be broadly defined as people that are undertaking recreational travel and
those that are working. People undertaking recreational travel include those on yachts
and other vessels who are doing so partly with the intention of enjoyment of their
surroundings. The pattern of the Royal Yachting Association (RYA) cruising routes indicates
that most journeys are close to the shore. The character of the views from these locations
will be defined both by the landscape of the coast and the open sea.

6.11.3.21 Otherrecreational travellers may be on a day cruise or travelling on a ferry as part of a
holiday where they will pass from the shore to the open sea. The majority of the views
obtained by these people are of the open sea with occasional glimpses of gas platforms or
associated infrastructure and other vessels. In the future they may also gain close range
views of the under construction and consented wind farms.

6.11.3.22 Ferries carry many people that are working. Air combat training also takes place over
the study areas. Fishing of many types occurs extensively. There are also numerous
manned platforms within the study areas and a number of aggregate areas and open
disposal areas, in the south west of the Hornsea Four array area study area.

6.11.3.23 The types of visual receptor known to be present within the study areas can therefore
be described as follows:

e Sailors following the cruising routes identified by the RYA, which are largely located
close to the coast;

e Passengers and workers on board commercial ferries or cruise liners;

e People at their place of work on passing cargo, tanker or other commercial vessels;

e People at their place of work on manned static gas platforms or travelling to the
platforms;

e People at their place of work on commercial fishing vessels;

e People at their place of work on aggregate vessels; and

e Military personnel using identified Military Practice Areas.
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6.11.3.24 The main ferry routes through the study area are used by the Newcastle to Amsterdam
‘Cruise Ferries which generally pass through the study area twice each day. The ferry route
would be required to deviate slightly to avoid the Hornsea Four array area. The cruise
ferry departs Newcastle daily at 17:00 and the return journey arrives back at Newcastle at
09:00 or 09:30. Based on the published departure times and a cruising speed of 21 knots it
is possible to estimate the approximate times the ferries will pass through the study area.

6.11.3.25 Based on average cruising speeds and the scheduled 17:00 daily departure time of the
cruise ferry from Newcastle, this suggests that the cruise ferry would pass through the 50
km study area around Hornsea Four during the hours of darkness for the majority of the
year i.e. arriving at the northern edge of the study area at 20.15 and leaving the southern
edge at 00.25.

6.11.3.26 On the scheduled journey leaving Amsterdam at 17:30, for the majority of the year,
again, the cruise ferry will pass through the study area during the hours of darkness i.e.
arriving at the southern edge of the study area at 22.50 and leaving the northern edge at
03.00.

6.11.3.27 The visual characteristics of the array area study area could be described as relatively
homogenous due to the distance of the Hornsea Four array area to the coast. Views
consist mainly of open seas with occasional views of offshore structures, such as platforms.
There is regular passage of use by sea-going vessels for a variety of purposes, including
recreational cruising, commercial ferry routes, commercial fishing activities, tankers and
cargo vessels with such activity introducing movement and change within the views.
Overhead combat training in aeroplanes furthers this characteristic of movement and
change.

6.11.3.28 The western part of the study area for the offshore HVAC booster substations is more
visually influenced by coastal views and a higher density of recreational vessels and
smaller fishing boats.

6.11.4 Summary and Key Issues

6.11.4.1 The offshore area defined as Heritage Coast at Flamborough Head is partially within the
study area for the offshore HVAC booster substations as shown on Figure 6-59.

6.11.4.2 The main Present-Day Seascape Character effects will occur in and around the Hornsea
Four array area. This is located within the Dogger Deep Water Channel Seascape
Character Area, which is described as a large-scale area of deep, open sea where there is a
sense of isolation and little in the way of visual cues such as those that are experienced
closer to the shore. This is however, also the Present-Day Seascape Character area that
will be altered by Hornsea Project One and Hornsea Project Two.

6.11.4.3 The main changes to the HSC sub-types will occur as a result of the WTGs and the offshore
substation and accommodation platforms within the Hornsea Four array area. The
changes will occur through all levels of the HSC sub-types from Sub-sea floor up to sea
surface.

6.11.4.4 The offshore HVAC booster substations would introduce further industrialisation to
localised areas through all levels of the HSC sub-types which are influenced by
navigational and fishing vessels on the Sea Surface. In addition, hydrocarbon installations
occur as point features in the Sea Surface and Water Column and linear intrusions on the
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Sea Surface and Sub-sea Surface levels. Closer to the shore within the offshore ECC the
industrial characterisation is reduced and the Sea Surface (within approximately 15 km of
the shore) is characterised by leisure sailing activity which may be considered to be of
higher sensitivity to further industrialisation.

6.11.4.5 It is assessed from a review of the baseline visual receptors that the people in vessels for
the purpose of recreation are likely to be the most sensitive to the proposed changes in
their views which would occur as a result of Hornsea Four.

6.11.4.6 Of particular importance in relation to the context of Hornsea Four will be the increased
influence of nearby offshore wind farm development being constructed and becoming
operational within a part of the context on the seaward side of the Hornsea Four array
area. In addition, the consented Triton Knoll Offshore Wind Farm would also be influential
when it is constructed in the south-west of the study area.

6.11.5 Project Basis for Scoping Assessment

6.11.5.1 In order to consider the likelihood for significant effects to arise on the seascape and visual
receptors described above a preliminary worst case scenario WTG layout has been
developed to inform this SVR assessment.

6.11.5.2 At this early stage in the application process a WTG layout has been prepared that evenly
distributes 180 turbines of up to 370 m to tip across the Hornsea Four array area so that
the maximum horizontal and vertical extents of Hornsea Four can be appreciated in
combination with the maximum number of WTGs possible. Figure 6-61 illustrates this
layout.
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6.11.5.3 It is known that offshore substations will be located within the WTG array area. The
maximum dimensions of these structures is 100m (excluding helideck or lightning
protection) with a length and width of 180 m and 90 m respectively.

6.11.5.4 In addition, the worst-case scenario considered in this preliminary SVR assessment includes
for up to three above sea surface HVAC booster substations of a similar scale to the
offshore substations and located along the offshore ECC within the offshore HVAC booster
substation search area shown on Figure 6-52.

6.11.5.5 The cumulative context is also of importance to this SVR assessment. Figure 6-52
illustrates the cumulative wind farms in their assumed layouts for the purposes of this
Scoping Report.

6.11.5.6 It is assumed that aviation and other lighting will be a requirement for some of the WTGs
within the array area.

6.11.6 Embedded Mitigation

6.11.6.1 Given the transitory and dynamic nature of the majority of the visual receptors, no
additional measures are proposed specifically in relation to the location or arrangement of
the wind turbines. Therefore, no mitigation measures are proposed in relation to seascape
character.

6.11.7 Likely Significant Effects

6.11.7.1 Table 6-42 sets out an assessment of effects on the SVR at the scoping stage of the EIA
process. The table is drawn from the Impacts Register (presented in Annex A) whichis a
tool to aid a proportionate approach to the EIA. The Impacts Register is a live document
that will continue to be developed alongside the design process as Hornsea Four proceeds,
and in response to consultee inputs in the form of the Scoping Opinion, section 42 and 47
consultation, the Evidence Plan process and at PEIR.

6.11.7.2 The assessment presented in Table 6-42 is based on a combination of the following: the
definition of Hornsea Four at this scoping stage of the EIA; embedded mitigation (as set out
in section 6.5.5,); the level of understanding of the baseline at this stage; the evidence base
for offshore and intertidal ornithology effects; relevant policy; the assessment criteria
provided in Annex C; the question-led approach set out in section 1.7; and the professional
judgement of qualified ornithologists.

6.11.7.3 Table 6-42 is a tool aimed at delivering a proportionate approach to the EIA. In doing so it
sets out a high-level assessment of all potential effects, significant or not, and distinguishes
between the level of assessment proposed for significant effects scoped in as simple or
detailed. The basis for scoping out certain effects is presented after the table, supported
by the evidence base.

6.11.7.4 The extent to which an impact could contribute cumulatively with other impacts to result

in significant effects on an aspect of the receiving environment is considered in Chapter 8
Cumulative Effects.
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6.11.8 Impacts Scoped Out of Assessment

6.11.8.1 Cumulative wireline visualisations have been prepared for five representative viewpoint
locations. These show either a 90-degree field of view or a 180-degree field of view in
order toillustrate the immediate offshore wind farm context. The locations are shown on
Figure 6-60 and the wirelines included in Annex D.

6.11.8.2 Given the transitory nature of the majority of visual receptors within the study areq, a
series of representative viewpoints was selected to illustrate the potential effects of the
Hornsea Four array area. The selected locations, listed below, represent different types of
visual receptors, viewing heights, distances and orientations from the Hornsea Four array
area:

¢ Viewpoint 1: Newcastle - Amsterdam ferry route (NW). Viewpoint height 26.5 m
above LAT;

e Viewpoint 2: RYA offshore route. Located to the west of the Hornsea Four array area
and close to the offshore ECC. Viewpoint height 4m above LAT;

e Viewpoint 3: Cleeton Gas Platform is situated to the west of the Hornsea Four array
area and just north of the offshore ECC (viewpoint height nominal 34.5 m above LAT);

e Viewpoint 4: Newcastle — Amsterdam ferry route approximate diversion (SW). South-
west of Hornsea Four array area. Viewpoint height 26.5 m above LAT; and

e Viewpoint 5: Newcastle — Amsterdam ferry route approximate diversion (SE). South-
east of Hornsea Four array area. Viewpoint height 26.5 m above LAT.

6.11.8.3 AZTV has been prepared (Figure 6-61) to illustrate the theoretical extent of WTG visibility
based on the same preliminary layout. This illustrates that it will be possible to see the
WTGs across the 50 km radius study SVR area. Not all of the turbines are shown to be
visible near the edges of the study area in the north-west and south-east. In addition, only
the upper parts of the WTGs will be visible from the edges of the study area due to the
earth's curvature.

6.11.8.4 Effects of Hornsea Four array areq, the offshore HVAC booster substations and the
offshore cable route on the offshore visual resource during construction, operation and
decommissioning are scoped out as a result of a combination of the following factors:

e The considerable distance from the area where the majority of movements of people
on recreational boats (which are considered to be the most sensitive receptors) are
shown to occur (Figure 6-60);

e The visual effect on any areas designated for their landscape or scenic quality (i.e. the
seaward area of the Heritage Coast) is limited due to distance;

e The timing of the main ferry traffic through the study areaq, which is largely in the
evening or at night;

e The transient nature of the majority of the visual receptors travelling through the study
areas reduces their sensitivity and the duration of any effects;

e The lower levels of sensitivity that are attributed (in GLVIA3) to people undertaking
work such as those on manned platforms, people working in aggregate vessels, ferry
crew and people undertaking military practice activities;

e Thelimited above sea level activities involved in the cable route construction,
decommissioning and operation will be of low magnitude in the context of the other
vessel movements and platforms;

e The existing character of the offshore sea area which is influenced by platforms, large
scale vessel movements and offshore wind farms;
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The large areas of easily accessible open sea that will remain and therefore offer
alternative routes for enjoyment of views of the open sea by recreational boaters; and

e The large scale and simplicity of the offshore sea area, which are characteristics
commonly associated with higher levels of capacity to accommodate large scale wind
farm development.

6.11.8.5 Effects of Hornsea Four array areaq, offshore HVAC booster substations and offshore cable
route construction, operation and decommissioning on the offshore present day and
historic seascape character are scoped out as aresult of a combination of the following
factors:

e The seascape that will be affected by Hornsea Four is not designated or covered by a
defined area that would lead to a heightened value or increased sensitivity;

e The limited duration and nature of the cable route construction and decommissioning
which will be of low magnitude within a context that contains extensive large-scale
vessel movement;

e The effects on the HSC sub-types are localised. The HSC subtypes are influenced by
navigational and fishing vessels on the Sea Surface. In addition, hydrocarbon
installations occur as point features in the Sea Surface and Water Column and linear
intrusions on the Sea Surface and Sub-sea Surface levels;

e The area of the seascape that will be affected over a long duration is of large scale
and simple, as well as having characteristics that have been modified by humans
through the development of hydrocarbon installations and pipelines, thus reducing its
sensitivity to large scale offshore wind farm development and offshore HVAC booster
substations; and

e The form and nature of the proposed Hornsea Four offshore wind farm is such that
large scale WTGS will be seen as tall, moving, widely spaced structures with large
areas of sea running between them so that they will appear as WTGs set within an
open sea rather than the WTGs being the only character influence.

6.11.8.6 Cumulative effects of Hornsea Four array areq, offshore HVAC booster substations and
offshore cable route construction operation and decommissioning on the offshore
seascape and visual resource are scoped out as a result of a combination of the following
factors, in addition to those noted above:

e Hornsea Four is the closest of the Hornsea Wind Farms to the coast with other large-
scale offshore wind farms being at a greater distance from the shore, collectively
positioned to extend away from majority of visual receptors so that the horizontal
extent of the wind farm views is limited from where the majority of the most sensitive
receptors are concentrated;

e The offshore HVAC booster substations and the offshore cable route will not be
located close to those of other offshore wind farm developments;

e The Hornsea Four array area as well as the other Hornsea Wind Farms are all located
within the wide, open sea which is defined as the Dogger Deep Water Channel NSCA.
This is a very large area of expansive seas which are large in scale and simple with few
visual receptors and is able to accommodate large scale wind farm development; and

e Other offshore wind farm development is located at some considerable distance from
the Hornsea Four array area, on the edge of the Hornsea Four array area study area
and within a different NSCA.

6.11.8.7 Night time effects on visual receptors are scoped out as in the hours of darkness sensitive
visual receptors would not be moving through the open seas with the purpose of
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appreciating the views or their surroundings or are undertaking their work and are
therefore of lower sensitivity to changes in their views.

6.11.9 Proposed Approach to the PEIR and ES

6.11.9.1 It is proposed to scope out of all the potential impacts on SVR from any further
consideration in the EIA process.

6.11.10 Scoping Questions for Consultees
6.11.10.1 Scoping questions for consultees in relation to SVR include
1. Do you agree that the offshore SRV effects can be scoped out as proposed in Table
6-42 above?
2. Do you agree that the offshore SRV effects of the offshore HVAC booster substations

be scoped out if they are proposed to be located below sea surface or 25 km from the
shore and set back from the Hornsea Four array area?
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6.12 Infrastructure and Other Users
6.12.1 Introduction

6.12.1.1 This section of the Scoping Report identifies the infrastructure and other marine user
receptors of relevance to Hornsea Four (See list in section 6.12.2) and considers the
potential effects from construction, operation (including maintenance) and
decommissioning of the offshore components (i.e. seaward of MHWS) of Hornsea Four on
infrastructure and other marine users.

6.12.1.2 Shipping and navigation receptors are addressed separately within section 6.9, aviation
and radar receptors in section 6.10, commercial fisheries receptors in section 6.8, and
recreational users in section 6.10.

6.12.2 Study Area

6.12.2.1 The infrastructure and other marine users study area includes all infrastructure and other
marine user receptors within an area which has the potential to be affected by Hornsea
Four. The area was attributed using knowledge of previous studies carried out for Hornsea
Project One, Hornsea Project Two, and Hornsea Project Three. This includes the Hornsea
Four array area and the offshore ECC, which comprises the offshore development
footprint, and extends out to the areas described in section 6.12.3. The following
infrastructure and other marine user receptors will be considered:

e other Offshore Wind Farms (OWFs);

e existing and proposed cables and pipelines;

e Carbon Capture and Storage (CCS) and natural gas storage;
e disposal sites;

e MOD Practice and Exercise Areas (PEXAS);

e aggregate extraction; and

e oil and gas operations.

6.12.3 Baseline Environment
Data Sources used for Scoping

6.12.3.1 Aninitial desk-based review of the literature and data sources was undertaken to support
this Scoping Report. The data sources providing coverage of the Hornsea Four array area
and offshore ECC are listed in Table 6-43.

Table 6-43 - Key Sources of Infrastructure and Other Users Data

Source Summary Coverage of Hornsea Four
array area and ECC

The Crown Estate (TCE) Charts Other offshore wind farms Full coverage of the Hornsea

Offshore Wind Lease Agreement Four array area and ECC.

Areas

OceanWise Marine Themes Offshore cables and pipelines (including Full coverage of the Hornsea

Kingfisher Information Service — | proposed cables such as Viking Link) Four array area and ECC.

Cable Awareness (KIS-ORCA)

UK Oil and Gas Data

OceanWise Marine Themes Disposal sites Full coverage of the Hornsea

TCE Four array area and ECC.
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Source

Summary

Coverage of Hornsea Four
array area and ECC

TCE Aggregate Licence Area Charts

Marine aggregate extraction

Full coverage of the Hornsea
Four array area and ECC.

TCE CCS Full coverage of the Hornsea
Four array area and ECC.
TCE Natural gas storage Full coverage of the Hornsea
Four array area and ECC.
BEIS Oil and gas infrastructure Full coverage of the Hornsea
UK Oil and Gas Data Four array area and ECC.

OceanWise Marine Themes

PEXAs

Full coverage of the Hornsea
Four array area and ECC.

Overview of Baseline Environment

Other Offshore Wind Farms

6.12.3.2 The OWFs proposed, under construction or in operation in the Southern North Sea near
Hornsea Four are shown in Figure 6-62

6.12.3.3 The nearest under construction wind farm is Hornsea Project One located 5.1 km from the
Hornsea Four array area and 30.9 km from the offshore ECC. Construction of Hornsea

Project One started in September 2017 and is scheduled to finish in Q4 2019. The nearest

operational wind farm is Dudgeon OWF, which is situated 57.7 km to the South of the array

area.

6.12.3.4 The closest consented but yet to be constructed offshore wind farm to Hornsea Four is

Hornsea Project Two, which is directly adjacent as the array areas share a boundary (see
Figure 6-62) Hornsea Project Two is scheduled to commence construction in the middle of

2020.
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Cables

6.12.3.5 Existing and proposed subsea cables (electricity interconnectors and telecommunications
cables) are shown in Figure 6-62.

6.12.3.6 The only submarine cable that will cross the proposed boundaries of the Hornsea Four
array area is the proposed Viking Link cable. This is a proposed high voltage direct current
(DC) electricity interconnector, 770 km long, between Bicker Fen in Lincolnshire and the
substation at Revsing in southern Jutland, Denmark being developed jointly by National
Crid and Energinet. Construction of the Viking Link is currently due to commence in 2019,
with the cable becoming operational in 2022.

6.12.3.7 In addition there are several sections of what are assumed to be out of service submarine
cables within the offshore ECC (see Figure 6-62); the operators of these cables are not
currently known but will be confirmed through further data gathering and consultation.

CCS and natural gas storage

6.12.3.8 The proposed Endurance saline deposit reservoir overlaps in part with the Northern part of
the Hornsea Four array area and offshore extent of the offshore ECC (see Figure 6-63)

6.12.3.9 Endurance is an underground “saline aquifer” storage reservoir which is the identified CO2
store for the White Rose CCS project being promoted by Capture Power Limited and
National Grid Carbon Limited, to accept carbon produced by a proposed 448MW coal fired
power station at the existing Drax site in North Yorkshire. The Planning Inspectorate (PINS)
wensite records an application for a DCO for the power station project as having been
refused by the Secretary of State in 2016, together with an application for the connecting
pipeline to the offshore CO2 storage site which is noted as having been refused in 2017.
There are currently no active CCS projects that would make use of the Endurance
reservoir.

6.12.3.10 There are no other proposed CCS developments or natural gas storage sites within the
Hornsea Four array area or ECC.

Disposal Sites
6.12.3.11 Existing, licensed seabed disposal sites are shown in Figure 6-63

6.12.3.12 The Hornsea Project One and Hornsea Project Two offshore wind farm array areas are
also designated for the disposal of any material generated during the construction phase
of each project with further disposal sites licensed along the connecting export cable
corridor for those projects.

6.12.3.13 The Babbage disposal site lies 2.3 km to the East of the Hornsea Four array area. This
site was opened to receive material produced from the installation of a pipeline in this area
in 2009.

6.12.3.14 The Bridlington Bay B disposal site is located within the offshore ECC. Prior to the mid-
1980's, Bridlington Bay B was used for the disposal of dredged material, but activity was
shifted to Bridlington A to accommodate concerns from the fishing industry that the site
was accumulating silty material. Bridlington A is used for the disposal of material produced
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by maintenance dredging at the port of Bridlington, and is situated 2 km to the North of
the offshore ECC.

Aggregate Extraction Sites
6.12.3.15 There are currently no licensed aggregate extraction sites within the Hornsea Four
array area or the offshore ECC (see Figure 6-63). The closest licensed area is Area 506

which lies approximately 39 km to the Southeast of the Hornsea Four array area.

6.12.3.16 There are no known aggregate licence application or option areas within the Hornsea
Four infrastructure and other marine users study area.
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Chemical Weapons and Munitions

6.12.3.17 Chemical weapons and munitions have been dumped at sea since the end of World War
One. The UK Offshore Energy SEA does not report any chemical munitions disposal sites in
the Regional Sea encompassing the Hornsea offshore wind farm projects (DECC, 2011c).

MoD PEXAs

6.12.3.18 A PEXA (Practice and Exercise Areaq) is a designated offshore area which can be used by
the Army, Air Force or Navy for firing practice and exercises. The Ministry of Defence (MoD)
uses all uncontrolled UK airspace above Flight Level (FL) 195 for Army, Air Force and Navy
training. Hornsea Four is located in uncontrolled airspace and beneath a PEXA.

6.12.3.19 PEXAs coincident with and in close proximity to the Hornsea Four array area and
offshore ECC are shown in Figure 6-64 and Table 6-44.

Table 6-44: PEXAs within the infrastructure and other marine users study area

Area Type Approximate Distance from Hornsea Four

Firing danger area, small arms firing range, surface | 8.5 km to the South of the offshore ECC
danger area
Submarine Exercise Area 18.8 km to the North of the offshore ECC
Surface danger areq, firing danger area 52.5 km to South of the offshore ECC
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Hornsea 4 Orsted

Oil and Gas Operations

6.12.3.20 Licenses for the exploration and extraction of oil and gas on the UK Continental Shelf
have been offered since 1964 and are granted by the Oil and Gas Authority (OGA). These
licences are granted for identified geographical United Kingdom Hydrographic Office
(UKHO) areas (blocks and sub-blocks) in consecutive rounds, with the most recent being the
30th licensing round (blocks offered May 2018), with the 31st licensing round launched in
July 2018.

6.12.3.21 The main type of offshore licence is the Seaward Production Licence. This may cover
the whole, or part of a specified block or a group of blocks, and grants exclusive rights to
the holders 'to search and bore for, and extract petroleum’ (including gas) in the area
covered by the licence. The traditional licence (the most common type of Seaward
Production Licence, has an initial term of four years, though can be renewed for a further
four years with a third term of 18 years. Longer terms may apply in certain areas. Exclusive
rights may also include retained rights within an existing licenced acreage.

6.12.3.22 Figure 6-65 presents the licence blocks located within or surrounding the Hornsea Four
array area and offshore ECC. Block 43/27ais located in its entirety within the Hornsea Four
array area and is operated by Premier Oil E&P UK EU Ltd. Block 43/26b is located almost
entirely within the Hornsea Four array area, with a small portion crossing into the ECC. The
operator for this block is BP Exploration