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Glossary
Term

Acronyms
Definition

Annex I Habitat

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

Ramsar Convention

The Convention on Wetlands of International Importance especially
as Waterfowl Habitat which provides the framework for national action
and international cooperation for the conservation and wise use of
wetlands and their resources.

Archaeological Exclusion Zones

COIN

Connection Option Infrastructure Note

DCO

Development Consent Order

EIA

Environmental Impact Assessment

HDD

Horizontal directional drilling

HMR

Helicopter Main Route

HRA

Habitats Regulations Assessment

HVAC

High Voltage Alternating Current

HVDC

High-voltage, direct current

IPC

Infrastructure Planning Commission

MaRS

Marine Resource System

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

MCA

Maritime and Coastguard Agency

MMO

Marine Management Organisation

MoD

Ministry of Defence

Sites designated by Natural England under the Wildlife and
Countryside Act 1981 (as amended) as areas of land of special
interest by reason of any of their flora, fauna, or geological or
physiographical features.

NATS

National Air Traffic Services

NGC

National Grid Company

NPS EN-1

Overarching National Policy Statement for Energy

A report summarising the Hornsea ZAP strategy and process.

NPS EN-3

National Policy Statement for Renewable Energy Infrastructure

NPS EN-5

Electricity Networks Infrastructure National Policy Statement

OESEA

Offshore Energy Strategic Environmental Assessment

PEIR

Preliminary Environmental Information Report

PINS

Planning Inspectorate

REZ

Renewable Energy Zone

SEA

Strategic Environmental Assessment

SoCC

Statement of Community Consultation

UKHO

United Kingdom Hydrographic Office

VFR

Visual Flight Rules

ZAM

Zonal Assessment Methodology

ZAP

Zone Appraisal and Planning

ZDA

Zone Development Agreement

ZOC

Zonal Characterisation

Wetlands of international importance, designated under the Ramsar
Convention.

Special Area of
Conservation

A site of Community importance designated by Member States
through a statutory, administrative and/or contractual act where the
necessary conservation measures are applied for the maintenance or
restoration, at a favourable conservation status, of the natural
habitats and/or the populations of the species for which the site is
designated.

Site of Special
Scientific Interest
Zone Briefing
Document

Full term

AEZ

Ramsar site

Special Protection
Area

Acronym
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SITE SELECTION AND CONSIDERATION OF ALTERNATIVES

4.1

Introduction

4.1.1

This chapter outlines the chronological staged approach to defining the spatial
boundaries and constituent parts of the Hornsea Round 3 Zone (the ‘Hornsea Zone’)
and Project Two. It also explains and details as required under the Infrastructure
Planning (Environmental Impact Assessment) Regulations 2009 (as amended) (the
‘EIA Regulations’), the Conservation of Habitats and Species Regulations 2010 (as
amended) (the ‘Habitats Regulations’) and the Offshore Marine Conservation (Natural
Habitats, & c.) Regulations 2007 (as amended) (the ‘Offshore Habitats Regulations’),
the main alternatives considered for the project, including location and infrastructure
options.

4.1.2

4.1.3

4.1.4

The Planning Inspectorate (PINS) must be made aware of the main reasons for the
choice between alternative options (including for example, relevant environmental,
social and economic factors) and the Overarching National Policy Statement for
Energy (NPS EN-1) highlights the requirements to be met under applicable
Environmental Impact Assessment (EIA) and Habitats Regulations Assessment
(HRA) legislation. More detail on the legislative obligations and the information to be
provided is set out in Section 4.2 below. The selection process to arrive at both the
Hornsea Zone boundaries and the Project Two boundaries and design envelope, has
involved a number of different parties and stakeholders at different stages throughout
the development programme; more information is provided for each stage below.
Project Two is the second project proposed for development within the Hornsea
Zone. The Hornsea Zone is being developed using a phased programme, which
splits the zone into Subzones. The first of the Subzones to be developed is Project
One, which submitted an application to the Planning Inspectorate (PINS) in July 2013
and completed examination in June 2014. A recommendation is currently being
formulated by PINS on behalf of the Secretary of State (SoS), with a decision
expected in December 2014. Project Two is the second Subzone to be developed.
Project Two is very closely related, both in terms of its nature and location, to that of
Project One. As such, where matters have been discussed and agreed during
consultation on Project One, and are applicable to the Project Two EIA, they have
been incorporated into this Draft Environmental Statement.
SMart Wind’s approach to promoting the development of the Hornsea Zone and
Project Two is predicated on early engagement with a wide range of stakeholders.
The phases of consultation designed and implemented by SMart Wind, on behalf of
the applicant, provide opportunities for stakeholders to review and influence the
relevant spatial and project design decisions throughout the process of project
development.
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4.1.5

Alternative options for methods of construction, operation, maintenance and
decommissioning have been considered alongside different technologies and
materials in this Draft Environmental Statement in order to assess all potential
environmental effects.

4.1.6

This chapter is concerned with the main alternatives which have been considered for
the project location (the subzone) and its associated infrastructure options (cables,
converter stations, substations and platforms). Early stages of the selection process
and reporting refer to HVDC electrical transmission infrastructure. From stage 12
onwards, as HVAC export technology was added as an option, references were also
broadened to cover HVAC transmission infrastructure. As a consequence, where
applicable, references in this chapter are to the HVDC converter station / HVAC
substation.

4.1.7

The inter-relationships between the selection of project parameters, appraisal of
alternatives and consultation phases is detailed using the following chronology:


Stage 1 – Identification of the Hornsea Zone, Offshore Energy Strategic
Environmental Assessment (OESEA);



Stage 2 – Identification of Subzone 2 within the Hornsea Zone;



Stage 3 – Onshore Grid Connection Point – Acceptance of National Grid
Connection Offer;



Stage 4 – Definition of Scoping Boundary for Project One and Project Two;



Stage 5 – Identification of Subzone 2 Indicative Layouts;



Stage 6 – Engineering and Environmental Appraisal of Candidate Landfalls;



Stage 7 – Selection of Early Option Cable Route Corridors for Project One and
Project Two;



Stage 8 – Project One Phase 1 Consultation, Introduction of Early Project
Design Options;



Stage 9 – Appraisal and Definition of Cable Route, Preferred Landfall, Humber
Crossing Appraisal, Identification of Four Candidate Onshore HVDC Converter
Station Sites;



Stage 10 – Project One Phase 2, Presentation of Refined Project Design
Options;



Stage 11 – Selection of the Preferred HVDC Converter Station Location;



Stage 12 – Further Refinement of Project Design Post Review of Consultation
Responses and EIA Studies and Inclusion in Project Scope of HVAC Export
Option;



Stage 13 – Project One Phase 3 Consultation Phase, Release of Preliminary
Environmental Information Report (PEIR) for Project One;



Stage 14 –Project One Phase 4 Consultation and Project Two Phase 1
Consultation;



Stage 15 – Project Two Phase 2 Consultation: Release of Preliminary
Environmental Information (PEI) for Project Two;



4.2

Legislation and Guidance

4.2.1

Schedule 4 of the EIA Regulations requires that the Draft Environmental Statement
includes an outline of the main alternatives studied by the applicant and an indication
of the main reasons for the applicant's choice, taking into account the environmental
effects. Furthermore, under the Habitats Regulations and Offshore Habitats
Regulations a consideration of alternatives to the proposed project may be required
where the development is likely to have a significant effect on a European Site that
may adversely affect the integrity of the site.

4.2.2

From a policy perspective the National Policy Statement for Renewable Energy
Infrastructure (NPS EN-3) does not contain a general requirement to consider
alternatives or to establish whether the proposed project represents the best option.
However, paragraph 4.4.2 of the Overarching National Policy Statement for Energy
(NPS EN-1) highlights requirements under the EIA Regulations, Habitats Regulations
and Offshore Habitats Regulations regarding the consideration of alternatives,
notably:




4.2.3

4.2.4

scale and within the period of time envisaged by the relevant NPSs is
constrained, the [Secretary of State] should not reject an application for
development on one site simply because fewer adverse impacts would result
from developing similar infrastructure on another suitable site, and [he] should
have regard as appropriate to the possibility that all suitable sites for energy
infrastructure of the type proposed may be needed for future proposals;

Stage 16 – Project Two Further Consultation on updated Onshore Land Plans
and Work Plans.

“applicants are obliged to include in their Environmental Statement, as a matter
of fact, information about the main alternatives they have studied. This should
include an indication of the main reasons for the applicant’s choice, taking into
account the environmental, social and economic effects and including, where
relevant, technical and commercial feasibility”; and



alternatives not among the main alternatives studied by the applicant (as
reflected in the Environmental Statement) should only be considered to the
extent that the [Secretary of State] thinks they are both important and relevant to
[his] decision;



as the [Secretary of State] must decide an application in accordance with the
relevant NPS (subject to the exceptions set out in the Planning Act 2008), if the
[Secretary of State] concludes that a decision to grant consent to a hypothetical
alternative proposal would not be in accordance with the policies set out in the
relevant NPS, the existence of that alternative is unlikely to be important and
relevant to the [Secretary of State’s] decision;



alternative proposals which mean the necessary development could not
proceed, for example because the alternative proposals are not commercially
viable or alternative proposals for sites would not be physically suitable, can be
excluded on the grounds that they are not important and relevant to the
[Secretary of State’s] decision;



alternative proposals which are vague or inchoate can be excluded on the
grounds that they are not important and relevant to the [Secretary of State’s]
decision; and



it is intended that potential alternatives to a proposed development should,
wherever possible, be identified before an application is made to the [Secretary
of State] in respect of it (so as to allow appropriate consultation and the
development of a suitable evidence base in relation to any alternatives which
are particularly relevant). Therefore where an alternative is first put forward by a
third party after an application has been made, the [Secretary of State] may
place the onus on the person proposing the alternative to provide the evidence
for its suitability as such and the [Secretary of State] should not necessarily
expect the applicant to have assessed it.”

“in some circumstances there are specific legislative requirements, notably
under the Habitats Directive, for the [Secretary of State] to consider alternatives.
These should also be identified in the Environmental Statement by the
applicant.”

Requirements under the Habitats Regulations and the Offshore Habitats Regulations
are addressed in the Offshore and Onshore Habitat Regulations Assessment (HRA)
included in Part 23 of the Development Consent Order (DCO) application.

4.2.5

Paragraph 4.4.3 of NPS EN-1 highlights other guiding principles that the Secretary of
State should consider when deciding what weight should be given to alternatives,
specifically:


“the consideration of alternatives in order to comply with policy requirements
should be carried out in a proportionate manner;



the [Secretary of State] should be guided in considering alternative proposals by
whether there is a realistic prospect of the alternative delivering the same
infrastructure capacity (including energy security and climate change benefits) in
the same timescale as the proposed development;



where (as in the case of renewables) legislation imposes a specific quantitative
target for particular technologies or (as in the case of nuclear) there is reason to
suppose that the number of sites suitable for deployment of a technology on the
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The National Policy Statement for Renewable Energy Infrastructure (NPS EN-3)
states at paragraph 2.6.81 that the applicant should include an assessment of the
effects of installing cable across the intertidal zone which should include information,
where relevant, about:


“any alternative landfall sites that have been considered by the applicant during
the design phase and an explanation for the final choice; and



any alternative cable installation methods that have been considered by the
applicant during the design phase and an explanation for the final choice.”

The Horlock Rules
4.2.6

4.2.7

4.2.8

4.2.9

The relevance of planning and environmental considerations in the siting of
substations was set out by the Central Electricity Generating Board and more
recently reviewed and adopted by National Grid in the ‘Horlock Rules’. The Horlock
Rules are a set of guidelines produced by National Grid to assist those responsible
for siting and designing substations to mitigate the environmental effects of such
developments (National Grid, 2003). They are still referred to by National Grid when
undertaking planning studies for new infrastructure although they now have to be
considered alongside other guidance in National Policy Statements, the National
Planning Policy Framework, Development Plan documents and other sources.
National Grid still applies the guidance in the Horlock Rules.

2

The siting of new National Grid
Company(NGC) substations, sealing
end compounds and line entries
should as far as reasonably
practicable seek to avoid altogether
internationally and nationally
designated areas of the highest
amenity, cultural or scientific value by
the overall planning of the system
connections.

All internationally and nationally
designated sites have been avoided for
the new HVDC converter/HVAC
substation (Volume 3, Chapter 1:
Geology and Ground Conditions,
Chapter 2: Hydrology and Flood Risk,
Chapter 3: Ecology and Nature
Conservation, Chapter 5: Landscape
and Visual Resources and Chapter 6:
Historic Environment).

Areas of local amenity value,
important existing habitats and
landscape features including ancient
woodland, historic hedgerows, surface
and ground water sources and nature
conservation areas should be
protected as far as reasonably
practicable.

All areas of local amenity value in the
location of the HVDC converter/HVAC
substation site have been protected as
far as reasonably practicable. (Volume
3, Chapter 1: Geology and Ground
Conditions, Chapter 2: Hydrology and
Flood Risk, Chapter 3: Ecology and
Nature Conservation, Chapter 5:
Landscape and Visual Resources and
Chapter 6: Historic Environment).

3

In the Horlock Rules, National Grid states that it will encourage generators to adopt
the guidelines when working with National Grid on proposals for substations, sealing
end compounds or line entries. These guidelines also confirm that consideration must
be given to environmental issues at the earliest stage in order to keep adverse effects
to a reasonably practical minimum in the planning of new substations.

Local Context, Land Use and Site Planning

Table 4.1 below summarises the Horlock Rules, (National Grid, 2003), and SMart
Wind’s approach to them.
Horlock Rules - siting and design of substations.

Overall system options and site selection
In the development of system options
including new substations,
consideration must be given to
environmental issues from the earliest
stage to balance the technical benefits
and capital cost requirements for new
developments against the
consequential environmental effects in
order to keep adverse effects to a
reasonably practicable minimum.

SMart Wind approach

Amenity, Cultural or Scientific Value of Sites

The principles embodied in the Horlock Rules are relevant to the infrastructure at the
proposed HVDC converter station/HVAC substation site. Furthermore, the rules
contain principles that have been relied upon over the years in routine planning
studies by National Grid, and which have subsequently been endorsed in Ministerial
decisions and at Public Inquiries.

Table 4.1

1

Overall system options and site selection

SMart Wind approach
4
Environmental issues have been
considered throughout the development
phase, from initial desk top studies to
detailed EIA studies (Draft
Environmental Statement, Volume 3).
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The siting of substations, extensions
and associated proposals should take
advantage of the screening provided
by land form and existing features and
the potential use of site layout and
levels to keep intrusion into
surrounding areas to a reasonably
practicable minimum.

The new HVDC converter/HVAC
substation is located adjacent to a
National Grid substation and two power
stations and other commercial/industrial
development. Commercial/industrial
development has also been permitted
on an adjacent area to the site. (Volume
1, Chapter 3: Project Description). The
view to the new HVDC converter
station/HVAC substation from
surrounding areas will be partly
screened by existing vegetation and the
planting of supplementary trees and
hedgerows will assist in this screening
over time. The indicative landscape plan
is illustrated at Volume 3, Chapter 5
Landscape and Visual Resources,
Figure 5.35.

Overall system options and site selection

5

6

The proposals should keep the visual,
noise and other environmental effects
to a reasonably practicable minimum.

The land use effects of the proposal
should be considered when planning
the siting of substations or extensions.

SMart Wind approach

Overall system options and site selection

Visual, noise and other environmental
effects have been minimised through
the selection of the site HVDC
converter/HVAC substation site, its
location within the plot and through the
assessment and mitigation of
environmental effects as detailed in the
topic chapters in Volume 3 including:
Chapter 5: Landscape and Visual and
Chapter 9: Noise and Vibration.

9

10

In open landscape especially, high
voltage line entries should be kept, as
far as possible, visually separate from
low voltage lines and other overhead
lines so as to avoid a confusing
appearance.

All cables will be buried underground.

11

The inter-relationship between towers
and substation structures and
background and foreground features
should be studied to reduce the
prominence of structures from main
viewpoints. Where practicable the
exposure of terminal towers on
prominent ridges should be minimised
by siting towers against a background
of trees rather than open skylines.

The HVDC converter/HVAC substation
development will not include any
additional overhead line towers.

Design

7

8

The effects of likely equipment, building
layouts and the cable routes into and
out of the site have been taken into
account in the development of the site
proposals and through the assessment
of environmental effects for both HVDC
and HVAC options.

Space should be used effectively to
limit the area required for development
consistent with appropriate mitigation
measures and to minimise the adverse
effects on existing land use and rights
of way, whilst also having regard to
future extension of the substation.

The area required for the HVDC
converter/HVAC substation site was
determined with reference to relevant
information available from potential
technology suppliers together with land
required for access, landscape works
and other mitigation. The site
requirements and selection took into
account the connection agreement for
Project Two and the land use and
environmental advantages of a site
where the transmission station
infrastructure for both Project One and
Project Two could ultimately be colocated.

The provision of access roads,
perimeter fencing etc. has been taken
into account through the selection and
design of the HVDC converter/HVAC
substation site.

Line entries

The effects on land use, planning
policies and planning history on and
adjacent to the alternative sites were
taken into account in the selection of the
HVDC converter/HVAC substation
location. The selected site had least
effect on land use (Volume 3, Land Use,
Agriculture and Recreation) and
planning policy in the area (Part 23 –
Planning Statement).

In the design of new substations or
line entries, early consideration should
be given to the options available for
terminal towers, equipment, buildings
and ancillary development appropriate
to individual locations, seeking to keep
effects to a reasonably practicable
minimum.

The design of access roads, perimeter
fencing, earthshaping, planting and
ancillary development should form an
integral part of the site layout and
design to fit in with the surroundings.

SMart Wind approach
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4.3

Zone and Project Selection Process

4.3.1

Given that Government policy (as discussed in Chapter 2: Policy and Legislative
Context) is in support of offshore wind, there is a need to identify the best sites
around the UK for a rapid increase in offshore wind deployment to occur, and
renewable energy targets for 2020 and beyond to be met. To identify further offshore
wind sites, The Crown Estate (as owner of the seabed) in conjunction with DECC
embarked on a programme of site selection for offshore wind.

4.3.2

The selection of offshore wind farm sites within Round 3 was carried out in two
stages, with a ‘strategic national level’ of planning which preceded and
complemented the planning of individual projects.

4.3.3

The two stages are illustrated in Figure 4.1 below (The Crown Estate, 2012):

Organisation

The Planning
Inspectorate
(PINS)

Figure 4.1

4.3.4

Marine
Management
Organisation
(MMO)

Department of
Energy and
Climate Change
(DECC)

The Crown
Estate

No role in Strategic Environmental
Assessment (SEA) or development
of Round 3 Programme (the
Planning Act 2008 was established
after the SEA was complete and
the zones had been tendered).

MMO had no role in the SEA or
development of Round 3
Programme (it was established in
2010, after the SEA was complete
and the zones had been tendered).

Advises applicants during preapplication (including input to EIA
Scoping Opinions).
Issues Marine Licences for works
(or input to deemed Marine
Licences within development
consent orders examined by PINS).

Consultees to the SEA process.
Tendered for rights to develop
zones in the Round 3 process and
entered into ZDAs with The Crown
Estate for each zone.

Select the most appropriate sites
for wind farm development within
the zones.
Develop project plans for individual
wind farms.
Consult with stakeholders.
Submit applications for
development consent to PINS.
Build, operate (and ultimately
decommission) projects once
consented.

Consultees to the SEA process.
Some involvement in identification
of zones by The Crown Estate.
Provide advice in relation to
Appropriate Assessment of the
Round 3 plan.

Provide advice and guidance to
project development via
consultation with developers.
Provide advice to the examination
of development consent
applications by PINS.
Provide advice in relation to
Appropriate Assessment required
for projects.

Consultees to the SEA process.
Some involvement in identification
of zones by The Crown Estate.

Input to the project development
process during consultation with
developers.
Input to the examination of
development consent applications
by PINS.

Organisations involved in the two-stage selection process of Round 3
offshore wind farms.

Organisation

Role

Undertook the OESEA (DECC,
2009) Undertook the OESEA2 in
2011.

Identified the Round 3 zones.
Was the Competent Authority for
the Round 3 Plan – undertook
Appropriate Assessment of the
Plan.
Competitively tendered Round 3
zones and entered into Zone
Development Agreements (ZDAs)
with successful bidders.

Responsibilities
Secretary of State has decisionmaking powers for offshore wind
projects under the Planning Act
2008 (as amended).
Secretary of State is the
Competent Authority for
Appropriate Assessments required
for projects under the Habitats
Regulations and the Offshore
Habitats Regulations.

Offshore wind
farm developers
/ consortia

Grant ‘Agreements for Lease’ for
individual offshore wind farm
projects within zones.
Grant Leases for these project
areas once statutory planning
consent is achieved – a lease is
necessary before construction and
operation can take place.

Statutory
consultees

Other
consultees and
stakeholders
(including the
general public)
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Responsibilities
Advises applicants during preapplication (including provision of
EIA Scoping Opinions).
Receives and examines
applications for development
consent.
Makes recommendations to
Secretary of State on applications
for development consent.

Two-stage selection process of Round 3 offshore wind farms.

A number of different organisations have been involved in this two-stage process.
The roles and responsibilities of some of these organisations at national and project
level are set out in Table 4.2 below (The Crown Estate, 2012).

Table 4.2

Role

4.4

The Role of The Crown Estate

4.4.1

The Crown Estate is not part of Government, and does not set renewable energy
policy. However, The Crown Estate does have a role to play in the delivery of
offshore wind in line with Government policy. This is because it is the landowner of
virtually the entire seabed out to the 12 nm territorial limit, and has rights under the
Energy Act 2004 to issue licences for offshore wind development beyond the
territorial waters limit and within the UK Renewable Energy Zone (REZ). A lease from
The Crown Estate is required in order to construct an offshore wind farm, however
this is the equivalent to landowner permission and does not replace the requirement
for an offshore wind developer to obtain all the necessary statutory consents and
licences required for the construction of the wind farm.

4.5

Stage 1 – Identification of the Hornsea Zone, Offshore Energy
Strategic Environmental Assessment

4.5.1

The identification of the development zones to be tendered in Round 3 was
undertaken by The Crown Estate (The Crown Estate, 2012), using available data to
identify areas of seabed within the area assessed by the OESEA (DECC, 2009),
which had good potential for offshore wind development. The Crown Estate used its
Marine Resource System (MaRS) GIS tool to undertake this analysis.

4.5.2

Modelling of potential zone areas within MaRS was undertaken at a national level
using UK-wide datasets. Since it was important to ensure that all zones were
identified on a consistent and systematic basis, datasets which provided detailed but
highly localised information were not suitable for the broad analysis. This is because
their inclusion in a national scale model would skew the results by providing more
data in some areas than in others. However, these datasets were used during the
later stages of zone identification as ‘review datasets’. To delineate the Round 3
Zones, a three-stage approach was adopted – this approach is outlined below:
i)

iii)

Areas unsuitable for wind farm development due to the presence of one or more
Exclusions to development were removed. Exclusions are defined as areas of
seabed which:
•
•
•

ii)

Examples of Restrictions include availability of necessary wind resource, nature
conservation designations, Ministry of Defence (MOD) Practice and Exercise
Areas and fishing interests. Restrictions were weighted according to the
constraint that they may impose on the development of an offshore wind farm.

Are already leased or licensed for another purpose or activity (e.g. a site
licensed for aggregate dredging);
Have been granted future permission for another purpose or activity (e.g.
an Agreement for Lease area for a Round 2 wind farm); or
Are unsuitable for development because of technical conditions or external
interests (e.g. unfavourable bathymetry, or an oil platform).

The suitability of the remaining areas of seabed were then evaluated on the
basis of Restrictions which were present. Restrictions are defined as activities,
developments or interests which may not preclude development, but which
should be considered when planning the proposed activity or development.
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The outputs from this national scale modelling were then reviewed against a
number of detailed review datasets to check for consistency. Review datasets
consisted of information and data which were unsuitable for national analysis
and modelling but which could be used to inform decisions about the individual
zones. Examples of review datasets used include fish spawning and nursery
areas, National Grid connections, Sensitive Bird Areas, and oil and gas licence
blocks.

4.5.3

Three iterations of the process were undertaken. The first iteration (in June 2008)
contained 11 zones, and discussions with a number of stakeholders were undertaken
in relation to the data and modelling process which had been used to identify these
zones. This included relevant Government Departments, Devolved Administrations,
Statutory Consenting bodies and other national stakeholders in the maritime,
navigation, aviation and environmental sectors. The focus of the stakeholder
engagement was solely to assist The Crown Estate in the development of the Round
3 Programme, and therefore only programme scale issues were taken into
consideration. Full public consultation on the Round 3 zones was undertaken as part
of the Government’s SEA process.

4.5.4

The second iteration (in September 2008) adapted the zones in the light of the
discussions undertaken and with the use of a larger selection of spatial data and a
more refined modelling process. This resulted in the identification of nine zones which
were virtually identical to the zones offered for tender in Round 3. The final iteration
(in July 2009) simply consisted of slight adjustments of the zone boundaries in order
to align them more accurately with the territorial sea limits or UK continental shelf
limits.

4.5.5

It is important to understand that the Round 3 zones were designed to bridge the gap
between the large geographical area covered by the OESEA (DECC, 2009) and the
specific sites needed for individual projects.

4.5.6

The approach taken by The Crown Estate using MaRS primarily employed broadscale national datasets to identify areas within those assessed in the OESEA (DECC,
2009) which are generally suitable for offshore wind development. In identification of
the zones, The Crown Estate was fully aware that constraints to offshore wind
development were present within and around the zones, and that the details of these
constraints would only become apparent when development activities commenced
and detailed survey work was undertaken. However, while in the absence of detailed
information it was not possible to predict the most suitable areas for wind farm
development within a zone with a high degree of accuracy, it was possible to identify
the zones as ‘areas of opportunity’ within which individual projects could be identified
at a later date with more detailed knowledge of the constraints.

4.5.7

4.5.8

It is the role of offshore wind developers to further evaluate the opportunity within the
zones, and address technical and environmental considerations on a project level
before bringing forward projects for consenting within the statutory planning system.

constraints in the Hornsea Zone were mapped based on spatial data and guidelines
available as of January 2011, including but not limited to:


Suspended oil and gas wells (500 m buffer);

The Crown Estate selected and tendered nine development zones within the area
covered by the SEA (these are the ‘Round 3 Zones’), and entered into a Zone
Development Agreement (ZDA) with a developer for each zone. SMart Wind was
awarded a ZDA for the Hornsea Zone in December 2009.



Completed, drilling, plugged and abandoned wells (no buffer);



Active subsurface structures (500 m buffer);



Surface structures with helipads (6 nm buffer, based on the previous CAP 764,
CAA, 2011);



International Maritime Organisation (IMO) shipping routes;



Bathymetric contours (5 m intervals);



Consented developments;



Wrecks (200 m buffer);



Active pipelines (500 m buffer); and



Active cables (500 m buffer).

4.6

Stage 2 – Identification of Subzone 2 within the Hornsea Zone

4.6.1

The identification of individual projects within the Hornsea Zone was undertaken by
the process of Zone Appraisal and Planning (ZAP) which is a non-statutory strategic
planning process recommended by The Crown Estate specifically for Round 3.

4.6.2

4.6.3

SMart Wind has carried out ZAP to optimise the use of the Hornsea Zone and ensure
that all proposed works are delivered safely, efficiently and with minimum impact for
stakeholders and the environment. The ZAP reports include a Zone Characterisation
(ZOC) report and a Zonal Assessment Methodology (ZAM) report and these are
available for download on the SMart Wind website (http://www.smartwind.co.uk/zonedocuments.aspx) and are not included as Annexes to this Draft Environmental
Statement.

4.6.6

From this process Subzone 1, an area of 662 km² located in the central part of the
Hornsea Zone, was identified and taken forward for EIA Scoping in 2010. Subzone 1
is the area within the Hornsea Zone where the Project One wind turbines will be
sited.

4.6.7

Subzone 2, an area of 462 km², was identified using this same process in the
summer of 2012 and taken forward for EIA Scoping in 2012. Subzone 2 is the area
within the Hornsea Zone where the Project Two wind turbines will be sited.

4.6.8

The GIS constraints mapping exercise also considered activities such as commercial
fishing, military, aviation and nature conservation designations and shipping
densities. Temporal considerations were also applied to the development of the
Hornsea Zone. For example, some areas in the Hornsea Zone may become available
for offshore wind farm development in the future due to the decommissioning of gas
assets.

The aim of ZAP is to:


Optimise the development opportunity within the zone through the identification
of the most technical and environmentally suitable development sites;



Encourage wide stakeholder engagement at a strategic level to help inform the
longer term development strategy; and



Assess cumulative impacts across the entire zone and in relation to other
nearby offshore wind farm developments and marine activities.

4.6.4

A detailed stakeholder engagement strategy at both the zone and project level has
been developed and is being implemented by SMart Wind, to support the
development process. The strategy begins at zone level with the outcomes of early
consultation and stakeholder events continuing through to the project level, to inform
the development strategy as activities progress across the zone.

4.6.9

With the Hornsea Zone haing a target capacity of at least 4 GW, it is anticipated that
Project Two represents the second of multiple project applications subject to further
analysis and consultation. Project Two will have up to 1.8 GW of generating capacity.

4.6.5

The offshore boundaries to delineate the location of offshore wind projects within the
Hornsea Zone were identified by SMart Wind through an analysis of engineering,
environmental, economic and consenting risks and facilitated by stakeholder
engagement. From an engineering perspective, the shallowest and flattest parts of
the seabed were identified for early development, as proven technology can be
installed, minimising any consenting and economic risks. Using existing bathymetric
data, the shallowest areas within the Hornsea Zone were identified initially for Project
One and Project Two. In parallel with this, existing physical and human environmental

4.7

Stage 3 – Onshore Grid Connection Point – Acceptance of National
Grid Connection Offer

4.7.1

The onshore point of connection was determined by National Grid through the Grid
Connection Application Process. SMart Wind secured a 1 GW connection agreement
for Project Two with National Grid at the existing 400 kV Killingholme Substation in
North Lincolnshire in September 2011.
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4.7.2

4.7.3

Project Two has a capacity of up to 1.8 GW and is seeking consent for both the
offshore and onshore works required to connect 1.8 GW to Killingholme Substation.
Currently, Project Two has signed a grid connection of 1.0 GW at Killingholme
Substation which may be subject to further discussion with National Grid before
construction of Project Two to allow for an increased grid connection capacity of up to
1.8 GW.
The availability of future grid connection capacity is dependent on other generation
projects which based on current or future grid connection agreements may connect to
the Killingholme Substation. Discussions with National Grid have indicated that there
is currently grid capacity available in time for Project Two which would allow the
maximum generation capacity for Project Two of 1.8 GW to connect to the
Killingholme Substation.

4.7.4

The grid connection agreement for Project Two is thus subject to further discussions
with National Grid in light of a developing background of contracted grid connection
agreements.

4.7.5

The process that National Grid undertakes to identify new points of connection (and
any new electricity networks infrastructure) accords with a framework of regulation
governed by the Office of Gas and Electricity Markets (Ofgem). National Grid retains
the responsibility to identify connection points as is recognised in Section 2.2 of
National Policy Statement for Electricity Networks Infrastructure (NPS EN-5) which
states:
“In the market-based GB system, electricity network companies are regulated
monopolies which must respond to demand from generators and consumers of
electricity by developing and maintaining economical and efficient networks whilst
having regard to various non-financial considerations. It is for electricity network
companies, responding to actual and anticipated changes in the patterns of supply
and demand within the framework of regulation of new investment administered by
Ofgem, to decide what applications for new electricity networks infrastructure to bring
forward and the Government does not seek to direct applicants to particular sites or
routes for electricity networks infrastructure”.

4.7.6

National Grid captures its decision-making process to identify the most suitable grid
connection point through a Connection Option Infrastructure Note (COIN). The COIN
document evaluates the various interface points considered to connect the Hornsea
Offshore Wind Farm. A number of practical design connection options are weighed
up against various environmental, technical, engineering, economic and outage
requirements. Straight line connections between future projects and potential
connection points in the National Grid are used to normalise the evaluation process.
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4.8

Stage 4 – Definition of Scoping Boundary for Project One and
Project Two

4.8.1

The onshore and offshore Scoping boundary as shown in Figure 4.2, for Project Two
was defined for the purposes of EIA Scoping in the summer of 2012 by combining
together the outputs of Stage 2 (Subzone 2) and Stage 3 (Grid Connection Point)
described above and the development of Project One, see paragraph 4.8.6 to 4.8.8
below. This area was identified as the area likely to accommodate all realistic options
for a cable landfall from Subzone 2, onshore underground cable routes to the
Killingholme North grid connection and all other onshore associated development for
Project Two, including the onshore HVDC converter / HVAC substation.

4.8.2

A range of different cabling options to transfer the electricity generated by the
offshore wind turbines to the National Grid transmission system are under
consideration. The final decisions will be reliant on the final wind turbine and electrical
design, as well as a detailed analysis of the costs, technical aspects and available
technology of the various options. There are two main types of options available with
respective infrastructure requirements: one solution based on High Voltage
Alternating Current (HVAC) technology and one based on High Voltage Direct
Current (HVDC) technology.

4.8.3

At the early stages of the development of Project One and in advance of further
studies, analysis and consultation it was concluded that due to uncertainties in
relation to the project design the following three broad options were to be used to
define the northern and southern extents of the onshore scoping boundary for Project
One:


Landfall on east coast of Lincolnshire and onshore cables to Killingholme;



Export cable travels up the Humber Estuary and landfall close to Killingholme;
and



Landfall on east coast of Yorkshire coast, onshore cables across East Riding
and under the Humber to Killingholme.

4.8.4

The western extent of the onshore Scoping boundary was defined on the basis that it
would be uneconomic in terms of distance, and environmentally unacceptable due to
the cable length and density of existing development to route the onshore cables
around to the west. Thus, a cable route corridor around the north of Hull, across the
Humber Bridge and returning to North Killingholme was discounted at an early stage.

4.8.5

In defining the three broad cable route corridor options for Project One, the intention
was that Project Two would follow the same corridor, i.e. it was ensured that the
corridors were able to accommodate both projects alongside each other.

Onshore scoping boundary for Project One
4.8.6

Offshore scoping boundary for Project Two

The features within the Scoping boundary considered for avoidance and impact
minimisation in the process of site selection for the onshore aspects of Project One
included:


Location of main settlements, including rural settlements and the ports, urban
and industrial areas of Hull, Grimsby and Immingham;



Existing infrastructure including roads, railways and pipelines;



International nature conservation designations covering all of the Humber
Estuary (a designated Special Area of Conservation, Special Protection Area
and Ramsar Site);



National nature conservation designations (i.e. National Nature Reserve or Site
of Special Scientific Interest) covering the Humber Estuary and other specific
sites;

4.8.10

In context of the existing boundary of Project One, which is located in the shallowest
water depths within the Hornsea Zone, the immediate possibilities for the location of
Project Two were identified as immediately north, east or west of the Project One
boundary. This is due to efficiencies in electrical engineering, optimal water depths
and appropriate separation distances to nearby gas platforms. Other material
considerations that were assessed included civil engineering (water depth, depth to
chalk substrate), operations and maintenance (distance from shore), commercial
navigation, HMRs, commercial fishing, CAPEX/OPEX, wind resource, pipeline
crossings, subsea infrastructure and current and potential future oil and gas
exploration and production activity.

4.8.11

Offshore accommodation platforms will be required and the locations of these will be
determined by the electrical engineering optimisation studies, assessment of project
constraints, the potential environmental impacts from the platforms and the health,
safety and welfare requirements for the personnel on the platforms.



The Lincolnshire Wolds Area of Outstanding Natural Beauty;



Scheduled Ancient Monuments (SAMs) related to the historic settlement of the
Humber Estuary;



Areas of local importance for nature conservation, landscape and cultural
heritage;

4.9

Stage 5 – Identification of Subzone 2 Indicative Layouts



Areas at risk of flooding;

4.9.1



A network of surface watercourses; and



Important areas for agricultural production with some of the country's best and
most versatile land.

Following receipt of the Planning Inspectorate’s (PINS) Scoping Opinion in November
2012 (PINS, 2012), the Hornsea Zone was investigated further in 2013 to determine
a refined boundary for Subzone 2 which informed four different indicative layouts as
presented in Figure 3.5 and Table 3.3, Volume 1, Chapter 3: Project Description to be
considered within the environmental assessments. This boundary would also form
the basis for the Agreement for Lease with The Crown Estate. The boundaries
defined to accommodate the design envelope, as illustrated by these four indicative
layouts, represent realistic worst case scenarios using offshore wind turbines with a
range of 5 MW to 15 MW to achieve a total maximum generation capacity of up to 1.8
GW.

4.9.2

Wind resource modelling, stakeholder consultation and a programme of studies and
surveys including; geophysical, benthic ecology, birds, marine mammals,
meteorological, oceanographic, archaeological analysis, radar propagation modelling
and shipping (all undertaken as part of the wider ZAP process; see the ZOC and
ZAM on http://www.smartwind.co.uk/zone-documents.aspx) have also informed the
boundaries of Subzone 2. The placement of turbines within these boundaries has
been determined by the factors listed below:

Offshore scoping boundary for Project One
4.8.7

Once the extent of the onshore Scoping boundary was defined, the offshore Scoping
boundary was extended to incorporate Subzone 1, as shown in Figure 4.2.

4.8.8

The limits of the offshore Scoping boundary therefore determined that the export
cable route corridor would have to reach a landfall on either the Yorkshire coast to
the north of the Humber or the Lincolnshire coast to the south of the Humber.
Onshore scoping boundary for Project Two

4.8.9

As mentioned above, the cable route for Project Two is proposed to run alongside
that for Project One, with minor deviations near the onshore substations where there
is insufficient space for co-location. This approach minimises the environmental
disturbance required for the cable routing. The width of the cable corridor will be
determined by the choice of HVDC or HVAC export option, as several cable
configurations are currently under consideration.
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Bathymetry;



Gas surface platforms;



Gas subsurface installations;



Helicopter main routes;



Radar installations;



Gas safety zones;

4.9.3



Shipping channels;



Cables and pipelines;



Protected wrecks;

application consultation phase. At an aviation workshop in January 2013, the results
of the possible restrictions to these platforms were discussed and it was concluded
that there would not be a significant impact on the operation of the platforms.



Seabed obstructions and munitions;

Gas subsurface installations



Geological conditions;



Biological considerations;



Construction limitations;



Operation and maintenance requirements; and



Wake effects.

The factors currently present within the Hornsea Zone and Subzone 2 itself are
described in further detail below.

4.9.7

Helicopter main routes
4.9.8

Bathymetry
4.9.4

Bathymetric depths within Subzone 2 are shallow, with the majority of depths being
between 25 and 30 m below lowest astronomical tide, although the greatest depth is
approximately 40 m. The seabed within Subzone 2 is gently sloping, with slopes
ranging from 0 to 6o (see Volume 2: Chapter 1: Marine Processes for further details).

4.9.5

A range of turbine foundation types has been considered for use in Project Two,
including gravity bases, monopiles, jacket foundations and subsequent variants for
each of these foundation types, as detailed in Chapter 3: Project Description.
Bathymetry, seabed soil conditions, and the size of wind turbines determine the
selection of foundation type. Monopiles are relatively sensitive to all of these factors,
whereas gravity bases are only relatively sensitive to soil conditions and jackets are
less sensitive to all of these factors. As such, wind farms to date, in water depths
greater than 35 m and/or using wind turbines larger than 3.6 MW have been
constructed using jacket foundations. However, given the right soil conditions, both
monopiles and gravity base foundations are technically feasible in greater water
depths and with larger wind turbines. The boundary defined to accommodate the
design envelope was selected to reflect water depths suitable for development with
conventional foundations (current technology, see Chapter 3: Project Description).

Helicopter Main Routes (HMRs) are used during certain weather conditions when
there is a need for low altitude flying due the low isotherm levels (the isotherm level
determines the altitude which poses an icing risk to helicopters. Helicopters may
choose to fly as low as 500 ft. in such conditions when within the HMR, and to allow
for the safe passage of helicopters in the North Sea. Under normal weather
conditions, helicopters will usually fly point to point under visual flight rules (VFR)
(VFR dictates an in-flight visibility of 5 km (2.7nm)) (CAA CAP393 2010) with a
minimum separation altitude (under VFR this is 1,000 ft, CAP 764, (CAA, 2013)). The
HMR structure in the Southern North Sea was updated in January 2013 to give a
more accurate reflection of helicopter movements. Currently three HMRs cross the
Subzone 2 area, namely HMR 3, HMR 4 and HMR 13. Further information can be
found in Volume 2 Chapter 9: Aviation, Military and Communications.
Shipping channels

4.9.9

Gas surface platforms
4.9.6

There are no subsurface structures or suspended well heads located within
Subzone 2 and therefore these structures are not relevant in the selection of turbine
positions for Subzone 2.

There are no gas surface platform installations within Subzone 2; however, Subzone
2 overlaps with the 9 nm consultation zone of four platforms. Consultation zones
(9 nm based on the current CAP 764, (CAA, 2013)) around the Saturn platform
extends into the southern half of Subzone 2, around the Schooner platform which
extends into the northeast corner of Subzone 2, around the Babbage platform which
extends into the western boundary of the subzone while the Hoton platform’s
consultation zone clips the south west corner of the subzone (see Volume 2, Chapter
9: Aviation, Military and Communications). Consultation with platform operators and
helicopter operators has been undertaken and is ongoing throughout the pre4-10

Shipping channels through the Hornsea Zone have been identified to allow for the
safe passage of vessels. The final width and exact location of these shipping
channels is still under discussion pending changes to MGN 371, stakeholder
consultation and further traffic analysis. The exact location of the channel through the
western part of the Zone is subject to further Zone Appraisal and Planning (ZAP)
studies in consultation with shipping and navigational stakeholders. These shipping
lanes have been consulted upon with the Maritime and Coastguard Agency and
Trinity House, as well as commercial shipping operators. The eastern boundary of
Subzone 2 has been defined to facilitate one of the shipping channels and turbines
located within Subzone 2 will be aligned along the length of this channel. It should be
noted that the development of Project Two alone does not require shipping channels
as these channels are subject to further zonal development planning. Shipping and
Navigation is discussed in more detail in Volume 2, Chapter 8: Shipping and
Navigation.

Figure 4.2

Scoping Boundaries for Project One and Project Two.
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Geological conditions

Cables and pipelines
4.9.10

There are no cables within the boundary of Subzone 2, but there are four active pipelines
located within Subzone 2. These are the Shearwater to Bacton (Seal) pipeline, the
Theddlethorpe to Murdoch MD pipeline, the Theddlethorpe to Murdoch MD MEOH pipeline
and the Esmond to Bacton Gas Export pipeline. Indicative turbine layouts within Project Two
have, therefore, not been defined by the presence of cables, but the pipelines form part of
the design decisions taken. No other pipelines or their 500 m buffers intersect with Subzone
2. Cables and pipeline infrastructure aspects of Project Two are discussed in more detail in
Volume 2, Chapter 1: Infrastructure and Other Users.

4.9.15

Biological considerations
There are no areas of identified Annex I Habitat in Subzone 2 (see Volume 2, Chapter 2:
Benthic subtidal and intertidal ecology). Boat-based bird and marine mammal surveys have
also been undertaken from March 2010 to February 2013. It is considered that these
receptors have limited influence on specific turbine locations, however appropriate mitigation
measures will be implemented if required to minimise any impacts. Please see Volume 2,
Chapter 4: Marine Mammals, Volume 2, Chapter 5: Ornithology and Volume 3, Chapter 4:
Intertidal Ornithology for further details.

Protected wrecks
4.9.11

4.9.12

4.9.13

The archaeological assessment (Volume 5 Annex 5.10.1: Marine Archaeology Technical
Report) has identified a total of 2,036 anomalies of archaeological potential within the
Project Two marine archaeology study area. Of these, 1,001 (categories A1 and A2) were
identified within Subzone 2, with a further 10 sites of recorded archaeological interest but
without a corresponding anomaly (category A3). A further 1,011 A1 and A2 anomalies were
identified along the offshore cable route corridor, with an additional 14 A3 sites of recorded
archaeological interest. Unknown maritime remains (wrecks and debris) from the Mesolithic
to the present, and aircraft remains, may also be present within the development footprint.
The assessment has identified 25 wrecks within Subzone 2 and a total of 21 wrecks have
been identified along the cable route corridor, with a marked concentration of both wrecks
and anomalies around the mouth of the Humber, reflecting its importance as a historic and
contemporary shipping route. This is an area famous for wrecks caused by storms,
treacherous shifting sands and large numbers of aircraft and marine losses, due mainly to
mines, during World War I and II. This is reflected in the comparatively high number of
recorded wrecks and National Record of the Historic Environment (NRHE) Named
Locations. There is also a significant group of wrecks approximately half way along the
cable route corridor, marking the traditional east coast shipping routes.
The potential risk posed to the development of Subzone 2 by the known or charted wrecks
in the SeaZone dataset and the ‘high’ and ‘medium’ geophysical anomalies can be mitigated
by excluding these sites from the impacts of development activities. This is generally
achieved through the implementation of Archaeological Exclusion Zones (AEZs) beyond the
extents of each site based on a case by case assessment from which construction activities
are excluded. The final turbine layout will take account of the AEZs for known wrecks and
anomalies in advance of construction activities. Please see Volume 5, Annex 5.10.2 Draft
Written Scheme of Investigation.

4.10

Stage 6 – Engineering and Environmental Appraisal of Candidate
Landfalls

4.10.1

In anticipation of potential grid connection offers, a number of onshore cable route corridors
from landfalls both north and south of the Humber Estuary were assessed for Project One.
On the basis of this early appraisal, which concluded that onshore cable route corridors
were feasible, SMart Wind accepted the grid connection offer for Project One in September
2010 that was made by National Grid for a connection of 1 GW capacity at the Killingholme
Substation.

4.10.2

13 potential east coast landfall locations were proposed and assessed through a
combination of desk studies and site visits. During the assessment, it was ensured that the
landfall should be able to facilitate both Project One and Project Two alongside each other.
Table 4.3 shows the result of this assessment.

4.10.3

The proposed landfall at Donna Nook was discounted due to access and environmental
issues. On inspection, the proposed landfall at Humberston Fitties also proved to be
unsuitable and was discounted during the site visit due to higher than expected
concentration of fixed caravans and chalets and the subsequent potential for excessive
social disruption. The remaining 11 landfall locations were analysed further as presented in
Figure 4.3.

4.10.4

These locations were subject to engineering and environmental appraisal. The
considerations in the appraisal of the landfall options included:
 Beach and seabed geology and sedimentology;
 Fishing/anchoring and other risks;
 Proximity and diversity for other cables/pipelines;

Seabed obstructions and munitions
4.9.14

There are no known geological conditions limiting the location of turbines within Subzone 2.

297 seabed obstructions (debris) have been identified within Subzone 2. The final turbine
layout will be microsited within the parameters stated in the project Design Envelope to
avoid these obstructions in advance of construction activities.

 Access for cable vessel/barge;
 Access for land cable and beach plant;
 Potential for horizontal directional drilling (HDD) operations;
 Cable engineering and protection requirements;
 Environmental designations;
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 Landscape, ecological and heritage characteristics;
 Habitat surveys of sites within the Humber European Marine Site;

As a result of these studies, four preferred landfall options were identified and taken forward
for further study. These sites were located at:

 Likely effects on features of importance within identified European Sites; and



East Newton;

 Development plan policies.



Hollym;



Easington; and



Horseshoe Point.

Following consultation with key stakeholders, notably Natural England and ABP, any routing
of cables through the Humber Estuary to North Killingholme were discounted on the grounds
of impacts on navigation, physical processes (movement of seabed) and nature
conservation.

1

Overall
factor

Land Route
length

Onshore
logistics

Landing
logistics

Rank

Environment

Onshore
Marine route
length

Landing
logistics

Offshore
Off shore
constraints

Area

4.10.7

Landfall Risk Assessment.

Land fall points

Table 4.3

Landfall location

4.10.5

4.10.6

East Newton

3

South of
Humber

Estuary

North of Humber

4.10.8

This assessment is on the basis of the top three landfall points north of the Humber and the
most viable landfall point south of the Humber. Horseshoe Point was selected as a
shortlisted landfall to provide flexibility for a potential south of the Humber route should
crossing the Humber, as required with the north of the Humber landfalls, not be feasible.
The landfalls discarded were:


Monkwith;



Waxholme;



Holmpton;



Killingholme;



Immingham;



Saltfleet; and



Seabank.

2

Monkwith

7

3

Waxholme

4

4

Hollym

1

5

Holmpton

5

Further information regarding the choice of the landfall can be found in Volume 4, Annex
4.4.2 Landfall, onshore cable route corridor and converter/substation location selection. This
Annex formed part of the Project One DCO Application and provides the background for the
landfall, onshore cable route corridor and converter/substation location selection for Project
One and Project Two. Furthermore, the assessments carried out by SMart Wind confirmed
that:

6

Easington

2



7

Killingholme

7

8

Immingham

5

The considerations that applied to the selection of the preferred cable route corridor for
Project One, including public consultation responses to Project One (Phase 1, Phase 2,
Phase 3 and Phase 4 Consultations; see below) and the Examination of Project
Onealso applied to Project Two; and



9

Horseshoe
Point

7

10

Saltfleet

10

Consideration was also given to whether the physical constraints on cable routes to the
south of the Humber Estuary would still allow for a cable route for Project Two to be
located in the same corridor and it was concluded that the Project Two cable could be
accommodated.

11

Seabank

10

Low Access and Environmental Risk



High Access and Environmental Risk
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Figure 4.3

Potential east coast landfall locations.
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(Phase 1, Phase 2, Phase 3 and Phase 4 Consultations; see below) and the
Examination of Project Onealso applied to Project Two; and

4.11

Stage 7 – Selection of Early Option Cable Route Corridors for
Project One and Project Two

4.11.1

From the four selected landfall locations identified above, a number of potential
onshore and offshore cable route corridors were identified for the connection to the
existing National Grid substation at Killingholme. The potential offshore routes were
developed using GIS and desk-based studies, taking account of the following
constraints and considerations:

4.11.2

4.11.3



Shortest route possible;



Avoidance of areas presenting technical difficulties;



Identification of suitable landfall locations that have obstruction-free inshore
approaches;



Avoidance of areas such as anchorage areas, dredging areas, disposal areas
and munitions areas;



Avoidance of areas of existing and proposed seabed development;



Avoidance of wrecks;



Separation distances of 250 m from existing cables and 500 m from existing
pipelines, where possible;



Pipelines and cables to be crossed at right angles where practicable;



Avoidance of areas with environmental designations;



Appropriate beach, seabed geology and sedimentology for cable laying;



Consideration of local weather patterns, tides and currents;



Identification of fishing, anchoring and other risk areas;



Proximity to, and diversity of, other cables and pipelines;



Access for cable vessel during installation;



Access for land cable and beach plant;



Cable engineering and protection requirements; and



Existing power infrastructure.

Further information regarding the choice of the cable route corridor can be found in
Volume 4, Annex 4.4.1 Offshore export cable route corridor selection, and Annex
4.4.2 Landfall, onshore cable route corridor and converter/substation location
selection.



4.11.4

Each of the offshore cable routes were assessed against the following criteria:


Commercial - based upon the length of the route and the number of pipeline
and/or cable crossings along the route;



Technical and environmental - based upon assessment of issues of concern
along the route;



Landfall - based upon the feasibility of the landfall in relation to the other
landfalls in terms of accessibility, technical and environmental issues; and



Overall onshore cable route corridor assessment.

4.11.5

Table 4.4 below shows the outcome of this analysis. The colour coding is based on
an assessment of the different routes in relation to one another, with the most
preferable features being shown in green, through to orange, and the least
prefereable features represented by red. The detailed analysis of the offshore cable
route corridor assessment, upon which Table 4.4 is based, is presented in Annex
4.4.1: Offshore export cable route corridor selection. Again, these assessments were
reviewed by SMart Wind to determine whether the considerations that applied to the
selection of the preferred cable route corridor for Project One, including public
consultation responses to Project One (Phase 1, Phase 2, Phase 3 and Phase 4
Consultations; see below) would also apply to Project Two. It was concluded that
these considerations also applied to Project Two.

4.11.6

The initial onshore cable route corridors were formed on the basis of a desktop
assessment using the preferred landfall sites identified above and a straight line
approach to Killingholme Substation. The straight line approach is the most efficient
route that can be taken between the two locations and is therefore the starting point
for the assessment. Where the straight line intercepted with residential areas or other
obvious constraints, a deviation to the route was included to avoid these obstacles. In
addition to obvious obstructions as identified on Ordnance Survey and satellite
imagery, environmental constraints and consequent buffers were identified and
avoided where feasible.

4.11.7

Where possible, a number of different connection routes were formed from each of
the selected landfalls. This was not always possible when considering the level of
existing infrastructure in some areas, such as the route available from Horseshoe
Point to the south of the Humber.

Annex 4.4.1 also formed part of the Project One DCO Application and provides the
background for the offshore cable route corridor selection for Project One. However,
the assessments carried out were reviewed by SMart Wind to determine:


Consideration was also given to whether the physical constraints on cable
routes to the south of the Humber Estuary would still allow for a cable route for
Project Two to be located in the same corridor and it was concluded that the
Project Two cable could be accommodated.

The considerations that applied to the selection of the preferred cable route
corridor for Project One, including public consultation responses to Project One
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4.11.11 Further information regarding the choice of the cable route corridor can be found in
Volume 4, Annex 4.4.1 Offshore export cable route corridor selection, and Annex
4.4.2 Landfall, onshore cable route corridor and converter/substation location
selection.

Rank

Landfall-Grid
Connection

Land fall

Environment

Technological
challenges

km

Commercial

Landfall

Offshore cable route corridor assessment.
Estimated %
relative to lowest
cost option (100%)

Table 4.4

East Newton

138

1

6

108

3

Hollym

130

0

8

103

2

Easington

128

0

6

100

2

Horseshoe
Point

135

1

4

104

1

4.11.10 Based on the outcomes of the commercial, technical and environmental appraisals,
and early stakeholder consultation, three offshore and onshore cable corridor options
were defined as presented in Figure 4.4. All cable installation methods are being
considered for the onshore and offshore cable route corridors and form part of the
Design Envelope with the exception of the crossing of the sea wall. Please see
Chapter 3: Project Description, for further details.
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Capital cost

Programme

Minor
crossings

Major
crossings

Route length

Onshore cable route corridor assessment.

1

5

East Newton - Cherry Cobb

2

8

Hollym - Paull

3

7

Hollym - Cherry Cobb

4

2

Hollym - Cherry Cobb

5

1

Hollym - Cherry Cobb

6

3

Hollym - Paull

7

10

Hollym - Cherry Cobb

8

6

Easington - Paull

9

11

Easington - Cherry Cobb

10

9

Horse Shoe Point Killingholme

11

4

Rank

East Newton - Paull

Losses

Connection route

Route
number

Table 4.5

It can be seen from the ranking on Table 4.5 that Route 5 is the optimum solution,
ranked 1st in most categories. Route 11, which is the only route south of the Humber,
can be seen to be ranked 4th. Route 11 is ranked above the majority of routes north
of the Humber due to the cost, programme and environmental implications of
crossing the Humber River. Routes 4 and 6 are variations of Route 5. The next
preferred connection is Route 1 with a landfall site at East Newton to the far north of
the study area. Hence the routes selected for a full assessment were Routes 1, 5 and
11, recognising that potential routes north and south of the Humber should be fully
assessed, see Table 4.5 below.

Pipeline crossings

4.11.9

The potential onshore cable route corridors were also subject to further commercial,
technical and environmental appraisal, see Table 4.5. The colour coding is based on
an assessment of the different sites in relation to one another, with the most
preferable features being shown in green, through to orange, and the least
prefereable features represented by red. Based on these appraisals, the Easington
landfall was discounted due to its proximity to the pipelines serving the Easington gas
terminal and because it was already identified as the landfall location for the Humber
Gateway offshore wind farm.

Cable crossings

4.11.8

Figure 4.4

Shortlisted onshore cable route corridors.
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Figure 4.5

The three onshore and offshore cable route corridors presented at Project One Phase 1 Consultation.
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4.12

Stage 8 – Project One Phase 1 Consultation, Introduction of Early
Project Design Options

4.12.1

During March and April 2011 the onshore and offshore cable route corridors were the
subject of Project One Phase 1 community consultation under Section 42 and 47 of
the Planning Act 2008 (as amended) with the intention that feedback would influence
the decision making process to identify the preferred cable route corridor options
north or south of the Humber. This involved 11 events held at various local venues
located within each of the three cable route corridors. In addition to the 11
Consultation Events, hard copies of the key materials presented were made available
for public inspection at 8 local libraries and information centres both north and south
of the Humber.

4.12.2

Comments were invited on the Project One Phase 1 Consultation Information and the
information presented at the Project One Phase 1 Consultation Events from all
prescribed consultees as well as stakeholders and members of the community.

4.12.3

The formal Section 42 consultation commenced on 15 March and ended on 30 April
2011 and 49 written responses were received. Over 200 people attended the 11
Phase 1 Consultation Events.

4.13

Stage 9 – Appraisal and Definition of Cable Route, Preferred
Landfall, Humber Crossing Appraisal, Identification of Four
Candidate Onshore HVDC Converter Station Sites

4.13.1

Further appraisal of the three preferred routes shown in Figure 4.4 was undertaken.
This included reviewing stakeholder responses from the Project One Phase 1
Consultation, undertaking further onshore and offshore cable route corridor surveys
and early engagement with landowners. In addition, further analysis was undertaken
to ascertain the technical and economic feasibility of crossing the Humber Estuary
which would be required for cable route corridor Options 1 and 2, located north of the
Humber to Killingholme.

4.13.2

4.13.3

Onshore
4.13.4

Seasonal onshore environmental surveys commenced in April 2011 and continued on
all three onshore cable route corridor options until such time as the route option was
discounted from the process.

4.13.5

Following consideration of the Project One Phase 1 Consultation responses and the
results of the environmental surveys, it was decided to reject one of the two northern
routes; Option 1, East Newton in July 2011. While feasible, the appraisal showed that
this offshore cable route corridor option was longer, had a greater environmental
impact and was the more expensive cable route corridor option of the two northern
routes then under consideration.

4.13.6

Option 3, with a landfall to the south of the Humber, could be constructed with proven
technology and with less risk than the tunnel option, needed for both Option 1 and 2.
Option 2 was also likely to delay the grid connection due to a significantly longer
development phase and potentially higher environmental effects since it incorporated
the tunnel under the Humber Estuary.

4.13.7

Further studies were undertaken in July and August 2011 to confirm the engineering
and environmental feasibility of the landfall at Horseshoe Point and to refine the
onshore route, in order to agree an alignment that was acceptable to the relevant
landowners and occupiers. By September 2011, SMart Wind was satisfied of the
construction, programme and cost advantages of a cable alignment within the Option
3 corridor, together with its engineering and environmental feasibility. SMart Wind
was also able to agree a specific onshore cable alignment within the Option 3 corridor
with the relevant landowners and occupiers.

4.13.8

Table 4.6 below provides a summary of the entire offshore, landfall and onshore
assessment carried out for the three preferred cable route corridors able to facilitate
both Project One and Project Two; see Figure 4.5 above; and the table makes it clear
that Option 3 is the preferred route with no significant issues as highlighted in red for
both Options 1 and 2. The colour coding is based on an assessment of the different
sites in relation to one another, with the most preferable features being shown in
green, through to orange, and the least preferable features represented by red.

Seven alternative Humber Estuary crossing methods were investigated:


HDD;



Micro-tunnelling;



Full-bore cable tunnel;



Trenching;



HDD/trenching hybrid;



HVAC/HVDC overhead line; and



Sleeved (decommissioned) gas pipeline.

It was concluded that a fully bored segmental tunnel was the most feasible option in
both engineering and environmental terms. It was expected that this form of tunnel
would require a minimum of 24 to 30 months to construct.

Table 4.6

Final cable route corridor ranking.

Cable route
corridor option
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Commercial

Technical

Environmental

Programme

Rank

1

3

2

2

3

1

Offshore
4.13.9

As part of the Project One Phase 1 Consultation, UK fleets, in particular the UK
potting fleet, were consulted on the offshore cable route corridor options. Feedback
from this consultation showed the significant increase in density of potting activity to
the north of the Humber Estuary and this contributed to the final selection of the
southern route and landfall site at Horseshoe Point.

4.13.10 A geophysical survey of the southern offshore cable route was carried out in July
2011 as part of a feasibility study for Option 3. As a result of some unsuitable
morphology / bathymetry, three alternative offshore route options (A, B and C) were
surveyed in addition to the main cable route corridor, see Figure 4.6 below. For
example, route option C was designed to avoid unsuitable bathymetry and slope
gradients in the Silver Pit area.
4.13.11 To avoid the Silver Pit, the offshore cable route corridor was modified and would now
pass in close proximity to a licensed marine aggregate extraction area (Area 105).
Consultation with the operator of this aggregate area, CEMEX Marine UK Ltd,
confirmed that the offshore cable could pass in close proximity to the southeast
corner of Area 105, without adverse impact on the aggregate extraction operation.
4.13.12 In September 2011, further optimisation was carried out on the preferred offshore
cable route corridor based on updated environmental constraints, ongoing
stakeholder consultations and geophysical survey results. In addition, the following
points were considered:


Listed buried wrecks confirmed from magnetometer data were avoided and
required re-routing the cable 100 m north to provide adequate clearance;



The revised offshore cable route corridor was chosen based on the safest and
most expedient route through areas of boulders;



Other wrecks were avoided by 200 m;



The revised route was re-routed around a series of sandwaves that cross the
cable route corridor with maximum heights of approximately 4 m; and



The revised route avoids the steepest gradients of the Silver Pit, whilst
approaching the side of the flanks at an optimum approach angle.

4.13.13 In September 2011, SMart Wind selected the onshore cable alignment presented in
Figure 4.7 and the offshore cable alignment presented in Figure 4.8 as the preferred
route to form the basis of the Project One Phase 2 Consultation in November 2011.

4.14

Stage 10 – Project One Phase 2 Consultation, Presentation of
Refined Project Design Options

4.14.1

Project One Phase 2 Consultation consisted of eight community consultation events
held at the five venues from the Project One Phase 1 Consultation in closest
proximity to the preferred onshore cable route corridor and other associated onshore
development as well as three additional venues. Project One Phase 1 venues along
the onshore cable route corridor options not being progressed were not used. Project
One Phase 2 Consultation Information was sent to all prescribed consultees for
Project One including identified landowners and those who may be significantly
affected by the project. Over 250 persons attended the eight Project One Phase 2
consultation events.

4.14.2

The formal Section 42 consultation ran for 42 days commencing on 3 November
2011 and ending on 16 December 2011. A total of 39 written responses were
received from interested parties.

4.15

Stage 11 – Selection of the Preferred HVDC Converter Station
Location

4.15.1

Feedback from the Project One Phase 2 Consultation and discussions with
landowners as well as consideration of technical, environmental and planning advice
informed the process to decide the preferred location, Site A, for the HVDC converter
station. The principles of the Horlock Rules, see Table 4.1 above, in conjunction with
landowner discussions regarding availability of land, and analysis of potential
environmental impacts, engineering options and planning policy resulted in four
candidate sites (see Figure 4.9) known as Sites A, B, C and D, being identified as
potentially available and suitable for the location of a HVDC converter station. At this
stage in the process, SMart Wind were also considering an offer from National Grid
for an additional 1 GW connection at Killingholme Substation for Project Two,
therefore the area of land required for the site search was sized accordingly to
accommodate connection equipment for both Project One and Project Two. Further
information regarding the choice of location for the HVDC converter station can be
found in Volume 4, Annex 4.4.2 Landfall, onshore cable route corridor and
converter/substation location selection.

4.15.2

The following criteria were used to ascertain the preferred location for the HVDC
converter station:
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Commercial;



Environmental and Planning; and



Engineering/Technical.

Figure 4.6

Offshore cable route corridor survey area options A, B and C.
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Figure 4.7

Onshore cable route corridor presented at Project Two Phase 1 Consultation.
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Figure 4.8

Offshore cable route corridor presented at Project Two Phase 1 Consultation.
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Figure 4.9

Potential HVDC converter station locations.

4-24

4.15.3

A summary of the assessment can be found in Table 4.7 below. The colour coding is
based on an assessment of the different sites in relation to one another, with the
most preferable features being shown in green, through to orange, and the least
prefereable features represented by red. The detailed analysis upon which Table 4.7
is based is presented in Annex 4.4.2 Landfall, onshore cable route corridor and
converter/substation location selection. From Table 4.7 it is clear that Site A is the
preferred location.

Table 4.7

4.16

Stage 12 – Further Refinement of Project Design Post Review of
Consultation Responses and EIA Studies and Inclusion in Project
Scope of HVAC Export Option

4.16.1

Following a review of Project One Phase 2 Consultation responses and EIA studies
in December 2011, the transmission options were extended to include HVAC
connection technology in addition to HVDC technology for both Project One and
Project Two. Engineering and environmental effects considered in this review
resulted in some minor alterations to the grid connection route consulted on at Project
One Phase 2 Consultation. The inclusion of both transmission technology options in
the DCO consent submission to PINS is required to meet full technical and economic
flexibility to deliver against government targets for offshore wind cost reduction.

4.16.2

Since HVAC technology had not been considered to date in the scoping or
consultation processes, SMart Wind undertook the following steps on behalf of the
Developer:

HVDC converter station location assessment.
Criteria

Candidate sites
A

Commercial Property Arrangements

B

C

D

Availability
Mitigation and Access
Planning Policies
Landscape
Ecology

Environmental and Planning



Issued a news broadcast via email to all stakeholders;



Issued an Addendum to the Project One Scoping Report (SMart Wind, 2012)
setting out the differences in HVDC and HVAC offshore and onshore
infrastructure requirements. Additional analysis or amendments to existing
environmental studies that would be required as part of the EIA process were
detailed in this Addendum; and



After consultation with local authorities and the MMO, SMart Wind published a
revised SoCC for Project One to capture an additional phase of consultation for
Project One in summer 2012 to give stakeholders the opportunity to comment
on the inclusion of HVAC technology as an option for the transmission system.

Historic Environment
Flood Risk
Hydrology/Contaminated Land
Traffic & Transport
Area Available
Site Obstructions

Engineering/Technical

Ground Suitability
Site Access

4.17

Stage 13 – Project One Phase 3 Consultation Phase, Release of
Preliminary Environmental Information Report (PEIR)

4.17.1

The Project One Phase 3 Consultation was undertaken by correspondence only to all
parties previously invited to comment on the Project One Phase 2 Consultation (i.e.
all Section 42 consultees and all others contacted during the Project One Phase 2
Consultation as listed above).

4.17.2

Consistent with previous consultations, all stakeholders were given 42 days, 30 July
to 12 September 2012, to comment on the Phase 3 Consultation Information,
including the PEIR.

4.17.3

SMart Wind reviewed all responses to the Project One Phase 3 Consultation on the
PEIR and other consultation information and made any appropriate revisions to the
project design and environmental studies.

4.17.4

Discussions continued with regulators to progress the drafting of the DCO and
deemed marine licences, in order to reflect the findings of studies and any issues that
stakeholders have raised during previous consultations.

Access to Grid Connection Point
Ranking

4.15.4

1

4

2

3

Site A is located on greenfield, arable land, adjacent to the National Grid Killingholme
Substation and E.ON and Centrica CCGT power stations. It is bordered on the south
by high voltage overhead power lines and on the northwest by a bund, erected as
mitigation for the visual impacts of the Centrica power station. To the north, it is
bordered by the proposed ‘Marine Energy Park’ at Able Humber Port (see Chapter 3:
Project Description for further details).
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4.18

Stage 14 – Project One Phase 4 Consultation and Project Two
Phase 1 Consultation.

4.18.1

Phase 4 Consultation was the final phase of consultation for Project One. This phase
of consultation was combined with the first phase of statutory consultation for Project
Two of the Hornsea Zone.

4.18.2

The consultation phase consisted of eight community consultation events along the
chosen onshore cable route corridor and other associated onshore development as
for the Project One Phase 2 Consultation events.

4.18.3

Project One Phase 4 Consultation Information and Project Two Phase 1 Consultation
Information was sent to all registered consultees for Project One and Project Two and
consistent with previous consultations, stakeholders were given 42 days, 31 January
to 13 March 2013, to comment on the consultation information.

4.19

Stage 15 – Project Two Phase 2 Consultation: Release of
Preliminary Environmental Information (PEI)

4.19.1

As before, SMart Wind reviewed the responses from the Project Two Phase 1
Consultation and appropriate revisions to project design and environmental studies
were implemented.The Project Two Phase 2 Consultation,was the final phase of
consultation for the project as a whole (onshore and offshore compenents) and all
stakeholders were given the opportunity to review and comment on thePEI (also
presented as the Draft Environmental Statement) and drafts of key application
documents including the DCO, deemed marine licences and land and works plans.

4.19.2

Stakeholders were given 42 days to comment on the consultation information.

4.20

Stage 16: Project Two Further Consultation on updated Land Plans
and Work Plans (Onshore).

4.20.1

The responses received to the Project Two Phase 2 Consultation Information
identified 3 issues onshore – the need to provide for additional (compensatory)
construction working sites where Project One would be displaced by Project Two,
significant concern from local residents regarding the use of an access road near the
landfall and a possible alternative approach to the substation site, Although none of
the changes resulting from the responses received were considered material, SMart
Wind wanted to give onshore stakeholders a further opportunity to comment on the
proposals as updated.

4.20.2

Stakeholders were provided with further information highlighting the changes and
given 28 days to respond with comments.
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