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Foreword
The proposed offshore cable route for Project Two is immediately adjacent to Hornsea Project
One. The synergies were identified at an early stage and the route selection was designed to
inform the EIA for both Project One and Project Two. As of such this report while initially
produced for Project One is directly applicable to Project Two and sets out the factors that
influenced the offshore export cable route selection for both projects.
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Glossary
Term

Acronyms
Definition

Acronym

Full term

Demersal Fish

Fish that live on or near the Seabed

ABP

Associated British Ports

Holocene Material

Material deposited or reworked by the sea since the retreat of the last
ice age 10,000 years ago to the present day. These are loose,
unconsolidated, material

HDD

Horizontal Directional Drilling

HVDC

High Voltage Direct Current

Horizontal
Directional Drilling

Steerable trenchless method of installing underground ducts for
routing cables beneath roads, railways etc.

IMO

International Maritime Organisation

IPC

Infrastructure Planning Commission

Jetting

Cable burial methodemploying water jets to fluidise the seabed

JNCC

Joint Nature Conservation Committee

Lowest
Astronomical tide

The lowest predicted tidal level

km

Kilometre

Negative relief

Depression in the seabed resulting in comparatively deep water

LAT

Lowest Astronomical Tide

Pelagic Fish

Fish that live in the water column

m

Meter

MCA

Maritime and Coastguard Agency

Pleistocene Material

Sediments laid down during the last ice age, from 10,000 to 1.8 million
years ago. Some of these materials were compressed by the weight
of ice to form clays, often glaciers carried and deposited older ‘Solid’
material.

MHWS

Mean High Water Springs

MMO

Marine Management Organisation

MOD

Ministry of Defence

NFFO

National Federation of Fisherman’s Organisations

Ploughing

Cable burial method when cable is simultaneously laid and buried by
a towed plough.

Positive relief

Bank or shoal on the seabed resulting in comparatively shallow water

NNR

National Nature Reserve

Quaternary

Collective term for both the Holocene and Pleistocene periods,.

NPS

National Policy Statements

Rock Cutting/
Trenching

Cable burial method when a trench is cut in the seabed by a
mechanical trenching machine and the cable is laid in the trench

NSN

North Sea Network

PAIH

Potential Annex I Habitats

Solid Geology

Material that is older than 1.8 million years old.

PEXA

MillitaryPractice and Exercise Areas

Topography

Graphic representation of the surface features of a place or region on
a map

pSAC

Possible Special Area of Conservation

Transition joint pit

Houses and provides protection to the marine/land cable joint

SAC

Special Area of Conservation

SAC

Special Area of Conservation

SPA

Special Protection Areas

SSI

Sites of Special Scientific Interest

TJP

Transition joint pit

TSS

Traffic Separation Scheme

UK

United Kingdom

UKHO

UK Hydrographic Office
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SUMMARY
S.1

S.2

S.3

SMart Wind Ltd. (hereafter referred to as SMart Wind) was established specifically for
promoting the development of the Hornsea Round 3 Zone (the Hornsea Zone), within
which Project One is located.
The selection of the preferred Hornsea Project One export cable route corridor and
landfall site at Horseshoe Point, were the result of 18 months investigation,
considering both export and onshore cable route corridor feasibility.
It was an iterative process, the final outcome of which was to identity the preferred
route from the offshore wind farms to the grid connection point at the existing
National Grid substation in North Killingholme.

S.13

An initial investigation of the area of coastline identified in the constraints study,
utilising admiralty charts, ordnance survey charts and aerial photography, identified a
number of potential landfall sites. A total of 11 potential landfall sites were inspected
and subsequently assessed as part of the Landfall Site visit report.

S.14

The result of this assessment was a shortlist of 4 recommended landfall sites. It was
noted at this point that the three landfall sites north of the Humber would require the
land cable to be routed across the Humber Estuary at some point to connect to the
Killingholme Grid connection.

S.15

These four recommended landfall sites were the subject of detailed investigation
during the preparation of the Cable Route Study (CRS).

S.16

The CRS also identified marine cable route corridors to these four landfall sites and
ranked the four recommended export cable route corridors in order of preference.
There were three main export cable route corridor options, two to the landfall sites
north of the Humber, which diverged near shore, and one route to the south of the
Humber.

S.17

Following the issue of the CRS there were a number of multi-disciplinary workshops,
where the various merits of the offshore and onshore routes were analysed. During
this process it was judged that a land cable crossing of the Humber would be a
significant technical challenge, which required further investigation, to establish if the
construction of a crossing was feasible within the project time scales. This factor
weighed against the landfall sites to the north of the Humber in subsequent ranking
exercises.

S.4

During that process a number of potential landfall sites and export cable route
corridor options were discounted, some were discounted as the result of a variety of
environmental and engineering issues.

S.5

Most notably, the landfall sites within the Humber were discounted due to concerns
voiced by the Harbour authorities and Natural England and the landfall sites north of
the Humber were discounted due to the engineering, environmental and project
scheduling issues associated with a Humber River crossing.

S.6

Following the selection of a landfall site at Horseshoe Point, the export cable route
corridor has been optimised to take account of seabed features, most notably the
Silver Pit, and routed around licensed dredging areas, Traffic Separation Schemes
and offshore infrastructure.

S.18

SMart Wind has produced this report to map the stages of the offshore cable route
corridor selection process and explain the methodology and criteria which supported
the recommendations made.

During this period, consultation took place with the Humber Harbour Master to
confirm that the Horseshoe Point landfall site was acceptable to Associated British
Ports (ABP).

S.19

The outcome of this optioning process was a short list of three preferred export cable
route corridors.

S.20

To further inform the selection process a comparative risk assessment was carried
out on the final three export cable route corridor options. The outcome of an
investigation carried out on the viability of the land route crossing the Humber,
concluded that the risk to the project was too high and the export cable route corridor
options to the north of the Humber were effectively ruled out.

S.21

This process left one remaining export cable route corridor option with a landfall
south of the Humber and, the export cable route corridor with a landfall at Horseshoe
selected as the preferred route.

S.22

Intertek METOC is of the opinion that, depending on the final cable configuration, the
selected export cable route corridor is suitable for up to 1.2 GW of power from the
Project One wind farm and expanding up to 1.8 GW of transmission from Project
Two.

S.7

S.8

It is based on all the reports on the Hornsea Export Cable carried out by Intertek
METOC for SMart Wind to date with the intention of clearly showing the rationale for
selecting the current route.

S.9

Intertek METOC undertook a number of studies on behalf of SMart Wind and also
took part in a number of multi-disciplinary workshops.

S.10

These workshops were attended by SMart Wind and other consultants engaged by
SMart Wind to study the environmental, archaeological, and permitting aspects of the
project, as well as the appointed land agent.

S.11

The findings of the reports were presented at these meetings and these contributed
to the decision making process.

S.12

In addition to the workshops, Intertek METOC made site visits to the proposed
landfall sites, accompanied by SMart Wind and other consultants, in order to assess
suitability from a technical and environmental perspective. One stakeholder meeting
with the Humber Port Authority was attended by Intertek METOC.
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1

Table 1.1

INTRODUCTION

Report
1.1.1

1.1.2

SMart Wind Ltd. (SMart Wind) commissioned Intertek METOC to undertake a number
of studies to determine the optimum landfall site and export cable route corridor to
connect Project One from the Hornsea Round 3 zone to the UK National Grid.

Summary of cable route reports.
Document Number/
issue date

Constraints
Study

P1448_RN2441_REV0
24 September 2010

12 potential landfall sites identified in study
area, eight considered feasible, four within
Humber Estuary considered to have significant
consenting risk.

Landfall Site
Visit Report

P1448_RN2451_REV0
28 September 2010

11 landfall site visits conducted, report
identified five preferred landfall sites.

Cable Route
Study

P1448_RN2464_REV0
26 October 2010

Five preferred landfall sites investigated and
three preliminary cable route corridors
identified.

Comparative
Risk
Assessment

P1448_RN2637_REV1
15 July 2011

Risk assessment of three preliminary cable
routes, recommending a preferred cable
corridor.

Export Cable
Route
Optimisation

P1448_RN2743_REV0
19 September 2011

Optimisation of preferred route based on
geophysical survey data, recommending route
options and additional survey areas.

Export Cable
Installation
Options

P1448_RN2767_REV0
17 October 2011

Analysis of cable installation options and
feasibility of installing multiple cables within
surveyed route corridor.

Cable
configuration
options

P1448_RN2983_REV0
13 June 2012

Draft routing proposal for both HVDC and
HVAC transmission cable configurations, within
surveyed route corridor.

The principal studies delivered during this process are:


Constraints Study;



Landfall site visit report;



Cable Route Study;



Comparative Risk Assessment;



Export Cable Route Optimisation;



Export cable installation options; and



Cable configuration options

1.1.3

Each of these reports contributed to the selection of the final preferred route, a
summary of the reports is set out in Table 1.1.

1.1.4

A summary of the findings of each of these reports are contained in sections 4 to 9 of
this chapter.

2
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2

SCOPE OF WORK

3

2.1.1

SMart Wind commissioned Intertek METOC to carry out a number of studies to
investigate the suitability of a range of export cable route corridor options from the
Project One offshore wind farm to the onshore grid connection point.

3.1

2.1.2

2.1.3

3.1.1

The work also included mapping the stages of the export cable route corridor
selection process and explaining the methodology and criteria which supported the
recommendations made, drawing on the outcomes of the commissioned studies.
This report has drawn on all the reports, detailing the findings, with the intention of
clearly showing the reasons for selecting the proposed route.

3.2
3.2.1

3

METHODOLOGY

Design Process
The process of selecting the route for a submarine cable can broadly be divided into
the following elements:


Designation of offshore substation connection point;



Delineation of study area for environmental constraints study;



Identification of potential landfall sites within study area;



Design of provisional export cable route corridors to link the potential landfall
sites with the offshore substation;



Site inspection of potential landfall sites;



Selection of preferred landfall site options;



Analysis of provisional export cable route corridor options and selection of
preferred route options;



Investigation of the preferred export cable route corridor options and
recommendation of the final provisional route;



Carry out marine survey of provisional export cable route corridor; and



Optimisation of the final export cable route corridor based on survey findings.

Selection Criteria
To enable the selection process there are certain criteria against which the potential
landfall sites are judged and criteria and routing principles associated with the export
cable route corridors.
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Landfall Site Criteria
3.2.2

Cable Route Corridor Criteria and Routing Principles

The criteria used for landing selection are set out in Table 3.1.

Table 3.1

3.2.3

Landfall site point criteria.

Parameter

Ideal

The criteria used for cable route corridor selection are set out in Table 3.2.

Table 3.2
Acceptable

Cable routing criteria.
Criterion

Factors to be considered

Development of the shortest route possible to
minimise cable length and hence cable
manufacturing and installation costs

Achieving optimal balance between a
straight line from A to B and a route
avoiding existing infrastructure, topographic
features and geological features.

Avoidance of areas that would present
insurmountable technical difficulties for
installation and/or maintenance of cable burial
depths

Route length in intertidal areas minimised.
Route length in water depths of less than
10 m minimised. Crossing of sand banks
minimised.

Identify suitable landfall locations

Obstruction free inshore approaches. Beach
sediment suitable for cable burial. Access to
beach for installation plant. Location
adjacent to open land for land cable routing.

Beach and
Seabed geology
and
sedimentology

Gently shelving beach
and approaches, > 2 m
sediment cover. Stable
beach level.

Gently shelving beach, < 1 m sediment
cover, pebbles andand small boulders if
they can be excavated, rock seabed
providing profile will not cause cable
suspensions. Existing slipway if it offers
opportunity as cable way.

Local Weather
Patterns and
Tides/Currents

Sheltered from prevailing
weather, currents< 1 knt.

Partial shelter from prevailing weather,
currents < 2 knts.

Fishing/anchoring
and other risks

No inshore fishing or
anchoring.

Inshore fixed gear fishing, yacht
anchorage, fish farming if clear of cable
route corridor.

Proximity and
diversity for other
cables/pipelines

No cables or pipelines in
area.

Landfall site offers sufficient space to
achieve adequate separation, to be
defined, on a case by case basis.

Avoidance of areas with a prior use, where
there is increased risk of damage to cable

Anchorage areas, dredging areas, disposal
areas, munitions areas to be avoided.

Access for cable
vessel/Barge

10 m water depth contour
< 500 m from MLW mark.
Approaches clear of all
dangers.

10 m depth contour < 1000 m form MLW
mark, off shore dangers with sufficient sea
room to allow safe vessel access.

Avoidance of areas of existing and proposed
seabed development

Oil and gas infrastructure, port
developments, dredged channels and
existing wind farms to be avoided.
Consideration given as to whether to avoid
proposed wind farms.

Access for land
cable and beach
plant

Access via A roads, no
improvements needed,
hard standing available
for plant.

Access via B road or track, with ability to
upgrade if required. Space available to
build hard standing.

Avoidance of wrecks

Wrecks avoided by 100 m.

Bundle with existing infrastructure

Cable
engineering and
protection
requirements

Cable can be direct
buried on beach and off
shore.

250 m separation from existing cables and
500 m separation from existing pipelines
where possible. Pipelines and cables to be
crossed at right angles.

Cable can be protected with split pipe
andand pinned to seabed if required.

Avoidance of areas with pre-existing or
proposed environmental designations

Existing power
infrastructure

Landfall site < 10 km from
existing power
infrastructure.

Landfall site > 10 km from existing power
infrastructure, with viable route to build link.

Avoid or minimise crossing of protected
sites e.g., SACs, SPAs, Ramsar Sites, Sites
of Special Scientific Interest (SSSI),
National Nature Reserves.

4
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3.3
3.3.1

3.3.2



Avoidance of areas with environmental designations;



Appropriate beach, seabed geology and sedimentology for cable laying;



Consideration of local weather patterns, tides and currents;

Landfall Sites



Identification of fishing, anchoring and other risk areas;

Each potential landfall site location was subject to engineering and environmental
appraisal. The considerations in the appraisal of the landfall options included:



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



Access for cable vessel during installation;

Landfall Site and Export Cable Route Corridor Appraisal
The following items were assessed during the appraisal process.



Beach and seabed geology and sedimentology;



Access for land cable and beach plant;



Fishing/anchoring and other risks;



Cable engineering and protection requirements; and



Proximity and diversity for other cables/pipelines;



Existing power infrastructure.



Access for cable vessel/barge;



Access for land cable and beach plant;



Potential for HDD operations;



Cable engineering and protection requirements;



Environmental designations;



Landscape, ecological and heritage characteristics;



Habitat surveys of sites within the Humber European Marine Site;



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



Development plan policies.

Export Cable Route Corridors
3.3.3

The potential export cable route corridors were developed using GIS and desk-based
studies, taking account of the following constraints and considerations:


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;

5
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Figure 3.1

Landfall options.
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Figure 3.2

Cable route corridor options.
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4

Table 4.1

OFFSHORE CABLE ROUTE CORRIDOR SELECTION PROCESS

Chronology of principal Intertek METOC activities (alongside formal
consultation phases).
2010

4.1
4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.9

To further inform the selection process a comparative risk assessment was carried
out on the final three route options.

Q2

Q3

Q4

Q1

Q2

Q3

Phase 1 Consultation
Comparative Risk
Assessment
Export Cable Installation
Options
Phase 2 Consultation
Export Cable
configuration Options
Phase 3 Consultation

4.1.11

Following the issue of the CRS there were a number of multi-disciplinary workshops,
where the various merits of the offshore and onshore routes were analysed. During
this process it was judged that a land cable crossing of the Humber would be a
significant technical challenge, which required further investigation, to establish if the
construction of a crossing was feasible within the project time scales.

The outcome of this optioning process was a short list of three preferred routes.

Q1

Cable Route Study

The CRS also identified export cable route corridors to these four landfall sites and
ranked the recommended export cable route corridors in order of preference. There
were three main route options, two to the landfall sites north of the Humber, which
diverged near shore, and one route to the south of the Humber.

4.1.8

Q4

Landfall Site Visits

As a result of the assessment from the site visits, a short list of four potential landfall
sites were identified, the Seabanks landfall site having been eliminated due to
environmental and engineering issues. It was noted at this point that the three landfall
sites north of the Humber, would require the land cable to be routed across the
Humber estuary at some point to connect to the Killingholme grid connection. These
four recommended landfall sites were the subject of detailed investigation during the
preparation of the Cable Route Study (CRS).

During this period consultation took place with the Humber Harbour Master to confirm
that the Horseshoe Point landfall site was acceptable to ABP.

Q3

Constraints study

Site visits were undertaken to the potential landfall sites, two sites were judged not to
be feasible due to access and environmental issues and a total of 11 potential
landfall sites were fully inspected and subsequently assessed as part of the Landfall
Site Visit Report.

4.1.7

4.1.10

Q2

An initial investigation of the area of coastline identified in the constraints study,
utilising admiralty charts, ordnance survey charts and aerial photography, identified a
number of potential landing sites.

This factor weighed against the landfall sites to the north of the Humber in
subsequent ranking exercises.

2012

Task

Summary of the Site Selection Process

4.1.6

2011

The outcome of the investigation carried out on the viability of the land route crossing
the Humber, concluded that the risk to the project was too high and the three landfall
site options to the north of the Humber were effectively ruled out.

8

During the process summarised above each of the offshore cable route corridors
were assessed against four criteria:


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



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



Feasibility of the land route linking the landfall site point to the Killingholme grid
connection.

4.1.12

The results of the final appraisal process illustrated in Table 4.2 show that in the
overall ranking, the offshore route to a landfall site at Horseshoe Point was mid
ranking in most categories, however all the other routes have significant challenges in
one or more categories.

4.1.13

The absence of any extremely challenging conditions resulted in the route to
Horseshoe Point being placed first in the “Red Light Ranking” and subsequently
being selected as the preferred option.
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4.2
4.2.1

Summary of the Route Development Process
Once the preferred route to a landfall site at Horseshoe Point had been selected
Intertek METOC were commissioned, by SMart Wind, to undertake a number of
studies to develop the route and investigate the feasibility of routing and installing
multiple cable configurations, both HVDC and HVAC.
Studies were carried out to optimise the cable route corridor within the survey swath,
recommend additional surveys and analyse options for the installation of the export
cables. The overall recommendations were that the original 500 m survey swath was
suitable for the installation of an HVDC system, the survey swath should be extended
to 1000 m to accommodate an HVAC system and that the cables should be buried to
between 1.0 m and 1.5 m to protect them from external threats.

Rank

Landfall-Grid
Connection

Land fall

Environment

Technical

Commercial

Pipeline crossings

Cable crossings

Landfall

Estimated %
relative to lowest
cost option (100%)

Results of final appraisal process.

km

Table 4.2

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

Note: The colour coding is based on the assessment of the different routes/sites in relation to one another, red representing the least favourable and green representing the most favourable.
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Figure 4.1

Cable route corridor options.
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5



CONSTRAINTS STUDY SUMMARY
5.2.2

5.1
5.1.1

Background
The constraints study focused on the area shown in Figure 5.1. The study area
extended from the Hornsea wind farm array to the east coast of England. At the time
of carrying out the constraints study 12 landfall locations had been selected. They are
listed in Table 5.1, and their locations shown in Figure 5.1. It should be noted that the
Donna Nook landing was yet to be identified and that, subsequent to the constraints
study, the Cleethorpes (Humberston Fitties) landfall site was discounted.

Table 5.1

5.3

Name

In terms of key constraints the busiest region within the study area was the area
surrounding the Humber estuary, this region contains aggregate license areas, high
shipping densities and associated navigational features, a Round 2 offshore wind
farm, a military PEXA area, and multiple conservation designations.

Approach

5.3.1

Marine environmental constraints were identified by creating a GIS Constraints Map
and their relevance to the offshore works for the export cable route corridor was
assessed. The constraints were mapped using a geographical information system
(GIS).

5.3.2

Landfall sites selected during constraints study.
ID

Make recommendations as to the suitability of the study area and present a
shortlist of potential candidate landfalls sites.

1

East Newton

The study was undertaken using desk-based information only, as agreed with SMart
Wind, so no third parties were approached for data.

2

Monkwith

Conclusions

3

Waxholm

Offshore

4

Hollym

5

Holmpton

6

Easington

7

Killingholme

8

Immingham

9

Cleethorpes

10

Horseshoe Point

11
12

5.3.3

The key constraints that were likely to affect cable routing were collated into a single
map in order to determine the suitability of the study area for the installation of the
Hornsea wind farm export cable (see Figure 5.2).

5.3.4

Saltfleet

At this stage despite the high number of constraints in the region it was considered
that cable route corridors both north and south of the Humber were feasible with due
consideration of microrouting around/over features, subject to further investigation of
key constraints in consultation with relevant authorities. Taking the primary
constraints into account, three broad corridors were selected and then used in
Phase 1 Consultation to seek stakeholders’ comments (see Figure 4.1).

Seabank

Landfall
5.3.5

5.2
5.2.1

Constraints Study Objectives
The principal objectives of the study were to:


Characterise the baseline physical, biological and human environment in terms
of marine environmental constraints;



Identify and appraise offshore infrastructure, conditions and constraints that may
prohibit, restrict or enhance the development of a route corridor for the Hornsea
transmission cable; and

11

Environmental sensitivities and constraints are often more concentrated in the
nearshore and landfall region, making the choice of landfall a critical factor in overall
project feasibility. Ultimately, the landfall location was determined by a balance
between onshore cable routing, landfall feasibility, and marine cable route corridor
feasibility.

sdf
5.3.6

The landfall options which were identified within the Humber Estuary (Immingham,
Cleethorpes, Killingholme) were unlikely to be feasible options, as any cable route to
these landfalls would require consent from the Humber Harbour Authority and
consultation with the Authority had identified a general reluctance to allow any new
cable operations within the Humber estuary and therefore consent would be difficult
to acquire.

5.3.7

Apart from the three landfall options within the Humber Estuary, the remaining
landfall options offered a potential for cable routing, with the six most northern
landfalls being the most unobstructed by marine constraints.
Recommendations

5.3.8

The constraints study recommended that SMart Wind should identify three broad
cable route corridors, both offshore and onshore, and seek stakeholder views during
the Phase 1 Consultation process for Project One. Specific recommendations were
made for issues to focus on during the consultation and are identified in Table 5.2.

Table 5.2

Key constraints and recommendations.
Marine constraint/issue

Recommended consultation

Routing through region under Harbour
Authority control and/or in proximity to traffic
separation schemes or shipping lanes

Consultation with Harbour Masters to
establish route feasibility. The Harbour
Masters may also identify other concerns
based on their detailed knowledge of the
region.

Possible landfalls or nearshore route through
protected sites (such as Humber SAC)

Consultation with Natural England to discuss
their concerns and establish route feasibility.
Also necessary to determine the seasonal
restrictions associated with proposed routes.

As yet unknown application areas (dredging,
etc)

Application Area and Prospecting and
Options areas (as provided on The Crown
Estate website and presented in Figure 12.6
of this Environmental Statement Volume 2,
Chapter 12: Infrastructure and other users).

Routing through military practice and
exercise areas

Consultation with the MOD to establish the
presence of no go areas and discuss any
potential use conflicts.

Routing through herring and sand eel
spawning areas

Consultation with CEFAS to discuss the
location of the spawning areas and any
mitigation measures required.
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Figure 5.1

Constraints Study Area.
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Figure 5.2

Key Constraints Map.
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6

LANDFALL SITE VISITS REPORT SUMMARY

Report Objectives
6.1.4

6.1
6.1.1
6.1.2

6.1.3

Study Area
This export cable Landfall Site Visit Report focuses on the areas identified by SMart
Wind following a review of the Constraints Study as shown in Figure 6.1.
The study area extends from Aldbrough on the East Yorkshire coast, north of the
Humber, to Seabank (on the East Lincolnshire coast south of the Humber. 13
landfalls were proposed, 11 were inspected on 8 September 2010 by representatives
of SMart Wind, Intertek METOC, SKM and Fisher German Priestner.
11 landfall locations were reported on and their locations have been numbered north
to south and are shown in Figure 6.1. These landfalls can be identified by using Table
6.1. It should be noted that the Donna Nook and the Cleethorpes landfall sites was
discounted during the site visits and are not included in Table 6.1 as they were not
reported on.

Table 6.1

Landfall sites reported on.
ID

Name

1

East Newton

2

Monkwith

3

Waxholm

4

Hollym

5

Holmpton

6

Easington

7

Killingholme

8

Immingham

9

Horseshoe Point

10

Saltfleet

11

Seabank

6.2

For each identified area the principal objectives of the landfall site visit report were to:


Establish accurate coordinates for the site;



Assess the general topography of the area;



Assess access to site and beach, locate suitable plant storage areas;



Locate suitable area for joint pits;



Report on composition and profile of beach;



Comment on erosion and sea defences;



Identify obstructions on the beach and off shore;



Identify other infrastructure;



Report on extent of inter-tidal area;



Establish water depths on approaches to landfall site;



Propose installation methodology;



Comment on seasonal, environmental and permitting restrictions evident during
the site visits; and



Summarise and rate the suitability of each site.

Approach
Selection of proposed site visit locations

15

6.2.1

Based on the finding of the constraits study, a desktop-based process was taken
forward to confirm suitable landfall sites, taking the areas identified by SMart Wind.
This then informed the site visits. Landfall options were then rated and a number of
assumptions were taken into account when assessing each site.

6.2.2

Intertek METOC agreed the boundaries of areas to be considered with SMart Wind
and within these boundaries an initial search for suitable sites was undertaken, using
satellite imagery, Ordnance Survey (OS) maps and Admiralty Charts.
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Figure 6.1

Potential landfall site locations.
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6.2.3

6.3

The primary considerations for the initial search were:


Beach and seabed geology and sedimentology;



Fishing/anchoring and other risks;



Proximity and diversity for other cables/pipelines;



Access for cable vessel/barge;



Access for land cable and beach plant;



Potential for Horizontal Directional Drilling (HDD) operations;



Cable engineering and protection requirements; and



Major environmental constraints.

Conclusions
General

6.3.1

Of the 13 potential export cable landfall sites identified, 11 were considered to be
feasible options.

6.3.2

Two were discarded during the site visit process:


Having visited the Seabank and Saltfleet landfall sites it was evident that the
region has a high degree of environmental sensitivity, in particular Saltmarch.
While the former sites have access issues, these could be overcome. However,
the access issues at Donna Nook are more severe.
Donna Nook was also situated in the centre of a military exercise area.

Site visits
6.2.4

For these reasons, following discussions within the project team, the Donna
Nook landfall site was discounted.

The landfall site visits were intended to verify the conditions on the ground and gather
local information. Information gained during site visits was used to discount landfall
sites selected during the desktop process and identify any additional potential sites.



Landfall sites were rated on overall suitability as a location for a landfall site for the
Hornsea Project One export cables and as a location for making the transition from
subsea cable to land cable via jointing pits (see Table 6.2).

After discussion, this landfall site was also discounted on the grounds that there
was too much local infrastructure.
6.3.3

Assumptions
6.2.6

Assumptions adopted for assessing the landing sites were:


The proposed export cable configuration will consist of 4 cables;



HDD ducts will be a minimum of 10 m apart at their entry points;



Maximum height differential between entry and exit point for HDD operations is
20 m;



Maximum HDD cable pull in length is 1,000 m; and



The Project One offshore substation is located at 53 49.8’N, 001 58.8’E, as
provided by SMart Wind. (Export cable route distances have been calculated
from this location).

Cleethorpes
During the visits an attempt was made to locate this landfall site. However, it
became evident that the concentration of fixed caravans and chalets had
increased significantly since the time when the satellite imagery used for the
initial selection was taken.

Rating
6.2.5

Donna Nook

6.3.4

The remaining sites can be logically divided into three regions:


North of the Humber;



Within the Humber Estuary; and



South of the Humber.

Table 6.2 details the conditions at each site and the recommendations made
following the site visits.
Landfall Site Indicative Ratings
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6.3.5

Taking into account the findings from the site visits, the landfall sites have been rated
according to their overall suitability, taking into account the elements listed in
paragraph 3.3.2.

6.3.6

The indicative ratings do not take into account any cost, environmental, Health and
Safety or other considerations. The colour coding is based on the assessment of the
different routes/sites in relation to one another with red representing the least
favourable and green representing the most favourable (see Table 6.3).
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Table 6.2

South of
Humber

Estuary

North of Humber

Area

Landfall Site Visit Summary.
Regional Conditions

These are all feasible
landfall sites; however, all
these sites share two
common features:
 Soft Boulder clay cliffs;
and
 Significant coastal
erosion.
For this reason, landfall via
cable ducts, installed by
Horizontal Directional
Drilling (HDD), has been
assumed.

All landfalls located within
the jurisdiction of the
Humber Estuary Port
Authority, Harbour Master
reluctant to grant
permission for cable within
Estuary.
These landfall sites are
within nature reserves and
have challenging
engineering conditions
both on- and offshore.

Landfall
Option

Key Findings

Recommendations

East Newton

Cliff at this location, the height differential being approximately 10 m, existing access
track and a path to the beach. The beach and offshore approach is clear of
obstructions; however, the 10 m depth contour is 3,700 m offshore so installation
operations by barge will be required for this landfall site.

East Newton is a feasible cable landfall site. Coastal
erosion was evident and rates need to be
confirmed. The suitability of the soils for HDD
operations also needs to be investigated.

Monkwith

The cliff top at this site has good road access, lack of access to the beach, the height
differential between cliff top and beach is approximately 15 m. The beach and
offshore approach is clear of obstructions; the 10 m depth contour is 1,400 m
offshore so installation operations by barge will be required for this landfall.

Landfall is feasible depending on confirmation that
soil conditions are suitable for HDD.

Waxholme

Access for heavy plant was currently restricted, no access to the beach, the height
differential between beach and cliff top approximately 15 m. The beach and offshore
approach is clear of obstructions, the 5 m depth contour is 1,000 m offshore so
installation operations by barge are anticipated for this landfall site.

A cable landfall at Waxholm is feasible. Coastal
erosion rates need to be confirmed. Confirmation is
also needed that soil conditions are suitable for
HDD.

Hollym

Site has good road access, cliffs are approximately 3-5 m in height, there are some
minor concrete obstructions on the beach, the offshore approach is clear to the north
and east. There is an existing outfall pipe from the sewage works which extends 700
m offshore to the south.
The 10 m depth contour is 1,200 m offshore so installation operations by barge
anticipated for this landfall site.

Landfall is feasible depending on confirmation that
soil conditions are suitable for HDD operations. The
presence of an existing utility site may ease
planning issues. Location of the supply pipes to the
sewage works will need investigation.

Holmpton

Site has good road access. Lack of access to the beach, cliffs at the landfall site are
approximately 15-18 m high. There are no obstructions on the beach; the offshore
approaches are hampered by a shallow bank and two dangerous wrecks. Existing
pipelines into the Easington Gas Storage facility limit routing options to the south.

Landfall is feasible depending on confirmation that
soil conditions are suitable for HDD and height
differential is within limits.

Easington

This site offers good road access and easy vehicle access to the beach. The cliffs at
this landfall site are only 2-3 m in height. There are beach obstructions to the south
of the landfall site and offshore the Easington Gas pipelines to the north.
The 10 m contour is 1,300 m offshore, and a shallow draft barge would be required
for the cable installation.

Landfall is feasible depending on confirmation that
soil conditions are suitable for HDD. Other
developers plans for using this landfall need to be
investigated.

Killingholme

A number of factors complicate the site; sea wall and the low level of the surrounding
land, strong currents and restrictions due to shipping traffic, extensive regions of
shallow water, numerous wrecks and intertidal mud flats, cable security due to
anchoring.

While feasible to install a cable within the Humber
Estuary, landing at Killingholme is not
recommended.

Immingham

A number of factors complicate the site, sea wall and the low level of the surrounding
land, strong currents and restrictions due to shipping traffic, extensive regions of
shallow water, numerous wrecks and inter tidal mud flats, cable security due to
anchoring.

While feasible to install a cable within the Humber
Estuary, landing at Immingham is not
recommended.

Horseshoe
Point

There was a natural 600 m break in the coastal wetlands/samphire beds where the
beach extends up to the sea defences. Some form of duct will be required, beneath
the sea defences and associated drainage channel, possibly as little as 100 m in
length; this can be achieved either by HDD or Auguring. Offshore approaches are
hampered by shallow water.

Landing cables at this site is feasible. While this site
was within the Harbour Authority limits, it comes
within the south of the Humber area sighted by the
Harbour Master as open to discussion. Confirmation
is also needed that soil conditions are suitable for
HDD.
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Regional Conditions

1

North of Humber

2

3

4

5

Key Findings

Recommendations

Saltfleet

HDD length (at least 1,000 m) necessary to install ducts under the sea defences,
dunes and salt flats, the extensive area of shallow water on the approaches, the
proximity to the Donna Nook firing range, and the potential environmental and
permitting issues, make its feasibility marginal.

Landing at this location is not recommended.

Seabank

A 400 m HDD would be required to break out on the beach. Access to the site will
need to be improved for heavy plant.
The beach dries to a height of 2 m and extends for 1 km so extensive intertidal
installation by barge will be required.
There are also extensive areas of shallow water on the approaches. The landfall site
is within a nature reserve.

Landing cables at this site is feasible, environmental
constraints require investigation. Confirmation is
also needed that soil conditions are suitable for
HDD.

Final Ranking

Marine
Route
Length

Offshore
Routing
Constraints

Landing
Logistics

Export
cable route
length, km

Comments

Existing
Cable
crossings

Provisional Routes
Existing
Pipeline
crossings

Area

Landfall
Option

Rating of proposed landfalls.
Landfall Points

Table 6.3

Landfall
Description

Area

East Newton

Access to site via narrow unclassified road, access to beach via track and
footpath. Clay cliff I0 m in height. Beach consists of coarse sand and shingle.
Shallow beach profile. No obstructions on beach. Fields at rear offer site for
HDD operations. Issues with coastal erosion.

6

0

139

4=

Monkwith

Access to site via unclassified road, no access to beach. Clay cliff I2 m in height.
Beach consists of coarse sand and shingle with scattered boulders. Shallow
beach profile. No obstructions on beach. Fields either side of road offer site for
HDD operations. Issues with coastal erosion.

6

0

136

9

Waxholme

Access to site via narrow unclassified road andand track, no access to beach.
Houses to South of site. Clay cliff I5 m in height. Beach consists of coarse sand
and shingle. Shallow beach profile. No obstructions on beach. Fields to north of
track offer site for HDD operations. Issues with coastal erosion.

7

0

134

8

Hollym

Access to site via unclassified road and un-made track, no access to beach.
Ramp could be constructed. Sewerage works to South of site. 3-4 m clay cliff.
Beach consists of coarse sand and shingle, possible rock outcrop. Shallow
beach profile. No obstructions on beach. Possibly sewerage outfall offshore.
Fields to north of track offer site for HDD operations. Issues with coastal erosion.

7

0

132

4=

Holmpton

Access to site via unclassified road, no access to beach. 15 m clay cliff. Beach
consists of coarse sand and shingle. Shallow beach profile. No obstructions on
beach. Fields to north of track offer site for HDD operations. Issues with coastal
erosion.

7

0

130

7
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6

8

South of Humber

9

10

11

Final Ranking

Marine
Route
Length

Offshore
Routing
Constraints

Landing
Logistics

Export
cable route
length, km

Existing
Cable
crossings

Comments

Easington

Access to site via unclassified road, access to beach via fishermen's slipway. 23 m clay cliff. Beach consists of coarse sand and shingle with boulders. Shallow
beach profile. Concrete blocks on beach to south. Fields to rear of beach offer
site for HDD operations. Issues with coastal erosion. Proposed site for Humber
wind export cable landfall site.

5

1

128

1=

Killingholme

Access to site via unclassified road and un-made narrow track. 2.5 m concrete
flood defence wall and rock wrap present. Mud flats extend offshore from foot of
wall. Fields to north offer site for HDD operations. Issues with breaching flood
defences and drilling in low lying area and installing area within harbour limits.

5

1

156

11

Immingham

Access to site via unclassified road and un-made narrow track. 2.5 m concrete
flood defence wall and rock wrap present. Mud flats extend offshore from foot of
wall. Fields to south offer site for HDD operations. Issues with breaching flood
defences and drilling in low lying area and installing cable within harbour limits.

5

1

150

10

Horseshoe
Point

Access via unclassified road and track, pedestrian access to beach around low
water, area protected by 3 m sea defence bund backed by drainage ditches.
Field at rear of landfall site offer site for HDD operations. Environmentally
sensitive area. Issues with breaching flood defences and drilling in low lying
area.

4

1

130

1=

Saltfleet

Access via unclassified road and track, pedestrian access to beach around low
water, area protected by 3 m sea defence bund backed by drainage ditches.
Field at rear of landfall site offer site for HDD operations. Environmentally
sensitive area. Issues with breaching flood defences and drilling in low lying
area. 1,000 m HDD distance required to clear samphire beds at limits of
standard technology.

4

1

128

4=

Seabank

Access via unclassified road and track, pedestrian access to beach via footpath
through nature reserve, area protected by 3 m sea defence bund backed by
drainage ditches. Field at rear of nature reserve offer site for HDD operations.
Beach fine sand, flat profile. Environmentally sensitive area. Issues with
breaching flood defences and drilling in low lying area. 400 m HDD needed to
reach beach.

4

1

128

3

Estuary

7

Existing
Pipeline
crossings

Area

Provisional Routes
Landfall
Description

Landfall Points
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6.4



Recommendations
Recommended Landfall Sites

6.4.1

The following were recommended for further consideration as potential landfall sites
for the Project One export cable route corridor with the Seabanks landfall having
been eliminated due to environmental and engineering issues.

Table 6.4



Recommended Landfall Sites.
ID*

Name

1

East Newton

4

Hollym

6

Easington

9

Horseshoe Point

*See Figure 6.1.

Further Investigations Recommended
6.4.2

In taking forward further investigations of the recommended potential landings,
Intertek METOC also recommended the following main actions to verify the viability of
these landfall sites. Further investigations including, but not limited to, EIAs,
stakeholder consultation, topographical and marine surveys will be required in due
course.




East Newton (ID1):
a)

Establish the rate of coastal erosion;

b)

Investigate if the soils are suitable for HDD;

c)

Verify that there is access for heavy plant; and

d)

Investigate vehicle access to the beach.

Hollym (ID4):
a)

Establish the rate of coastal erosion;

b)

Investigate if the soils are suitable for HDD;

c)

Establish position of sewage works infrastructure; and

d)

Investigate vehicle access to the beach.
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Easington (ID6):
a)

Establish the rate of coastal erosion;

b)

Investigate if the soils are suitable for HDD; and

c)

Open discussions with E.On and Humber Gateway.

Horseshoe Point (ID9):
a)

Investigate if the soils are suitable for HDD;

b)

Verify that there is access for heavy plant;

c)

Open discussions with Humber Port Authority; and

d)

Open discussions with environmental agencies.
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7.1

Approach

CABLE ROUTE STUDY SUMMARY

7.1.2

A desktop export cable route corridor study was undertaken based on project-held
information, public domain data, METOC in–house data/information and previous
project expertise;

7.1.8

Recommendation of main cable route corridors were made for the purpose of
informing geophysical surveys;

7.1.9

Offshore infrastructure, conditions, constraints and considerations (economic,
physical, and human environment) that might impact on subsea cable routing and
installation from Offshore Substation to cable landfalls were identified and appraised;

7.1.10

A risk assessment for each cable route corridor option was undertaken. Installation
risks were assessed (probability x impact), and assumptions were stated. Options
were subsequentlyscored/weighted, evaluated and challenged by means of
sensitivity analysis; and

7.1.11

Landfall site visits were carried out to identify landfall site options (to ensure coordination with onshore routing constraints).

Introduction
Objectives

7.1.1

7.1.7

SMart Wind investigated the offshore cable route corridors and possible landfall sites
available to land the submarine export cables in order to connect the first project of
the Hornsea wind farm array to the UK National Grid. SMart Wind commissioned
METOC to undertake a cable route corridor study to select and assess potential
cable route corridors and landfall sites.
The study area extended from the proposed position of the Project One Offshore
Substation, supplied by SMart Wind, to a number of proposed landfall sites, from
Aldbrough on the East Yorkshire coast, north of the Humber, to Theddlethorpe St
Helen on the East Lincolnshire coast south of the Humber.

7.1.3

13 landfalls were initially proposed and 11 were inspected on 8 September 2010 by
representatives of SMart Wind, METOC, SKM and Fisher German Priestner.

7.1.4

Following an analysis and weighting exercise by the project team, a number of the
landfall sites were discounted resulting in five preferred options:

Table 7.1

Preferred landfall site options.
ID*

Name

1

East Newton

4

Hollym

6

Easington

9

Horseshoe Point

11

Seabank

*See Figure 6.1.

7.1.5

Provisional cable route corridors from the proposed position of the Offshore
Substation to these five landfall sites were developed.

7.1.6

This enabled SMart Wind to select the optimal design solution for the preferred cable
route corridor by applying the Best Practical Environmental Option (BPEO).

22

sdf

Figure 7.1

Landfall site and export cable route corridor options.
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Table 7.2

Risk matrix.

Permitting constraints

Technical Feasibility

Key:

Resolution of the issue (meeting acceptable safety standards)
has potential for cost or schedule impacts as identified below,
or no contingency measures identified which give an
acceptable outcome if a risk materialises:

Extremely challenging
Challenging
Acceptable risk

Cost to
resolve (£M)

Schedule
delay
(months)

Uncontrolled widespread and sustained
environmental impact affecting a significant
ecosystem to such an extent as to threaten
its ability to recover. Highly unlikely to be
acceptable to consenting authorities.

Intolerable – beyond
organisations ability to manage.
Beyond the capability of current
known installation
vessels/spreads.

> 75

>24

Very
High [5]

5-1

5-2

5-3

5-4

5-5

Localised or short term environmental impact
causing severe local ecosystem damage or
significantly affecting a regional ecosystem.
May be acceptable but likely to cause
significant consenting delay.

Severe – potential show
stopper. Could be managed
outside normal organizational
framework. Would require
substantial vessel/spread
modifications of enhancements
– severely restricts choice.
Would require re-routing.

≥ 25 - 75

12 to 24

High [4]

4-1

4-2

4-3

4-4

4-5

Limited impact with localised effect on
ecosystems and insufficient to threaten their
long term recovery. May be acceptable with
appropriate mitigation.

Moderate – potential
showstopper (can be managed
with normal resources) e.g.
major restriction to choice of
vessel/spread or may require rerouting.

≥ 10 - 25

6 to 12

Medium
[3]

3-1

3-2

3-3

3-4

3-5

Impact measurable but no lasting effect.
Likely to be acceptable.

Material Impact – readily
manageable e.g. slight
restriction to choice of
vessel/spread.

1 - 10

3 to 6

Low [2]

2-1

2-2

2-3

2-4

2-5

Impact with no measurable effect. No
consenting risk.

No issues e.g. no restriction on
choice of vessel/spread.

≤1

<3

Very
Low [1]

1-1

1-2

1-3

1-4

1-5

Impact

Definition

Likelihood
Very Low [1]

Low [2]

Medium [3]

High [4]

Very High [5]

Very unlikely to
happen (< 5%)

Less likely
(≥ 5% to 25%)

Likely (> 25% to
60%)

More likely than not Very likely - expected
(> 60% to 80%)
to occur (> 80%)

These tables illustrate the principal used to assess if a risk is acceptable or unacceptable. Risk is a combination of impact and likelihood; the lowest risk has the least impact and the least likelihood
(1-1) in the table on the right, the highest risk has the highest impact and the highest likelihood (5-5).
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Table 7.3
Number

Ranking of route options.
Landfall

Length

Cable
crossings

Pipeline
crossings

Commercial
rank

Unacceptable

Challenging

Technical and
Environmental
rank

Acceptable

Landfall
rank

Overall
rank

1

East Newton

138

1

6

5

0.0%

3.6%

96.4%

1

3

=3

2

Hollym

130

0

8

3

0.0%

12.3%

87.7%

2

2

2

3

Easington

128

0

6

2

0.0%

14.1%

85.9%

3

1

1

4

Horseshoe Point

135

1

4

4

0.0%

28.1%

71.9%

5

5

5

5

Seabank

128

1

4

1

0.0%

32.8%

67.2%

4

4

=3

7.2
7.2.1

Recommendations
Route 3 (Easington) Easington came out first as a landfall, second in the
commercial category, and third in the technical and environmental category. This
resulted in a first overall ranking and it was considered to be the preferred export
cable route corridor in terms of commercial, technical and landfall constraints.
However, Route 3 does present a challenge in that it would require a land route
crossing of the Humber Estuary to connect with SMart Wind’s grid connection in
Killingholme.

7.2.2

Route 2 (Hollym) This route was the second preferred option. It had good landfall
and technical and environmental scores and was reasonable in terms of commercial
risk. There are potential issues with beach access and the proximity of a sewage
works; however it was anticipated that these can be resolved. As with the Easington,
Route 2 also relies on a land cable crossing of the Humber Estuary.

7.2.3

Route 1 (East Newton) Route 1 scored well in the technical and environmental
category, reasonably in the landfall category but poorly in the commercial category.
The latter was due to the large number of pipeline crossings required on this route.
As with Easington and Hollym, this route also relies on a land cable crossing of the
Humber Estuary. Overall ranking was equal 3rd.
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7.2.4

Route 5 (Seabank) Seabank scored well in the commercial category, due to the
short cable route and the small number of crossings. Technically and environmentally
it scored poorly due to the high percentage of challenging conditions on the route.
The landfall was 4th choice due to the long shore end and sensitive environmental
status. Overall ranking was equal 3rd.

7.2.5

Route 4 (Horseshoe Point) Horseshoe Point has a high percentage of challenging
conditions: commercially it has a longer export cable route corridor and the landfall
has an extended section of shallow water. However, this landfall site will not require a
land route crossing of the Humber Estuary to connect with the grid connection at
Killingholme despite Horseshoe Point scoring poorly in the export cable comparative
risk analysis. The absence of a land route crossing the Humber Estuary out-weighed
this when the risks to the whole project were assessed and Horseshoe Point was
subsequently chosen as the preferred option.

sdf

Figure 7.2

Revised route to Horseshoe Point outside main navigable channels and avoiding deep water anchorages.
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8.1

8.3

OFFSHORE CABLE ROUTE CORRIDOR RISK ASSESSMENT –
SUMMARY COMPARATIVE RISK ASSESSMENT

Introduction

Approach

8.3.1

The substation for the Hornsea Project One wind farm is situated in the central North
Sea approximately 135 km to the east of the Humber Estuary.

8.3.2

A number of cable landfall sites have been assessed both to the north and the south
of the Humber. Following the issue of the Cable Route Study there were a number of
multi-disciplinary workshops where the various merits of the offshore and onshore
routes were analysed. During this process it was judged that a land cable crossing of
the Humber would be a significant technical challenge which required further
investigation to establish if the construction of a crossing was feasible within the
project time scales. This factor weighed against the landfall sites to the north of the
Humber in subsequent ranking exercises.

8.1.1

Following the route ranking exercise described in section 7, an optioneering exercise
was undertaken and the export cable route corridors to Easington and Seabanks
were discounted; Easington was discounted because it had been selected as an
export cable landfall by another wind farm developer and was therefore considered
too congested for the Project One cables. Seabanks was discounted due to
environmental sensitivity and the technical challenges associated with the land route.

8.1.2

The work comprised a technical assessment for the three remaining export cable
route corridors and a comparison of relative risk.

8.3.3

During this period, consultation took place with the Humber Harbour Master to
confirm that the Horseshoe Point landfall site was acceptable to ABP.

8.1.3

The report was intended to support the value engineering process that SMart Wind
are employing to select a preferred export cable route corridor.

8.3.4

The outcome of this optioning process was a short list of three preferred routes.

8.3.5

A hazard profile along the three routes was established in this report drawing on
information contained in the Hornsea Constraints Study on fishing, commercial
shipping and associated studies.

This report studied the three preferred routes, the first of which lands at East Newton,
the second at Hollym, both north of the Humber, and the third being Horseshoe Point,
situated on the south bank of the approach to the Humber Estuary.

8.3.6

The comparative risk associated with each of the route options is presented in
Section 9.4.

The three routes are common for the first 7 km, they then diverge; the East Newton
and Hollym routes heading west and the Horseshoe Point route heading southwest.

8.3.7

The three routes pass adjacent to, or through, a variety of areas where there are
activities involving other surface navigation and seabed users, including shipping,
anchoring, fishing, dredging and offshore development.

8.1.4

8.1.5

8.2

Objectives

8.2.1

The assessment has been undertaken on the three cable routes identified as the
preferred route options following the Cable Route workshop of 28 March 2011.

8.4

8.2.2

The approach adopted in this assessment was based on:

8.4.1

This report was intended to compare the risk exposure levels associated with the
Hornsea Export cable route corridor options. It was not intended to identify the
probabilistic risks as the detailed data necessary for such a risk assessment was not
available at the time of writing.

8.4.2

The geographical area of each identified risk was defined and the comparative length
of each of the route options within these risk areas was identified.

8.4.3

Relative levels of risk for each activity were identified as:

8.2.3

8.2.4



Identification of, and investigation into, the hazards present;



Development of a hazard profile for the cable route; and



Assessment of the comparative risk associated with each route.

It should be noted that risk assessments are normally undertaken after a full route
survey when a high level of detail is available regarding the sediment profile along the
route. This work was carried out before geotechnical survey of the route and is
therefore an assessment of the presence of risk and level of risk only.
It was recommended that when the results of the geotechnical route survey are
available a further assessment is made to propose cable protection measures to
mitigate the risks identified in this report.
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Comparative Risk Analysis



Moderate;



Low;



Very Low; and



Negligible.

sdf
8.4.4

8.5

Each route was assessed and a risk level assigned to each sub section of the route,
depending on the activity predicted. Where two activities coincide, the activity with the
highest risk level has been assigned.

Conclusions

8.5.2

It is evident from the analysis that the route options to Horseshoe Point and East
Newton are exposed to broadly similar levels of risk with a Moderate risk level of over
25.5 % and 20.3% of the routes respectively. Areas of Low and Very Low risk are
also similar.

8.5.3

The Hollym route has the lowest risk level with only 7.7% exposed to Moderate risk.

8.5.4

The slightly higher level of risk on the Horseshoe Point route was primarily due to
offshore shipping lanes and the proximity to Traffic Separation Schemes and
anchorages within the Humber.

8.5.5

East Newton has the highest level of fishing risk, including a scallop dredging area.

8.5.6

The risks identified can be mitigated by cable protection measures; in this instance,
cable burial would be the recommended technical solution.

Results
8.5.1

A summary of the results are presented in the figures below:

Table 8.1

East Newton risk analysis.

Moderate
Low
Very Low
Negligable

Table 8.2

Total

Moderate Low

Very
Negligible
Low

138

28.0

102.0

8.0

0.0

%

20.3

73.9

5.8

0.0

Hollym risk analysis.
Total Moderate Low
Moderate
Low
Very Low
Negligable

Table 8.3

Very
Negligible
Low

130

10.0

103.0 17.0

0.0

%

7.7

79.2

0.0

13.1

Horseshoe Point risk analysis.

Moderate
Low

Total Moderate Low

Very
Negligible
Low

137

35.0

97.0 5.0

0.0

%

25.5

70.8 3.6

0.0

Very Low
Negligable
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Figure 8.1

Overview of route options.

29

sdf

9

EXPORT CABLE INSTATLLATION OPTIONS REPORT – SUMMARY

9.2
9.2.1

9.1
9.1.1

9.1.2
9.1.3

9.1.4

Cable Route Overview
Figure 9.1 illustrates the overall route.

Report Summary
9.3

The total length of the provisional export cable route corridor is approximately
140 km, of this 1.8 km is intertidal, 4.3 km is between the MLWM and the 5 m
contour, 30 km is between the 5 m contour and the 15 m contour and the remaining
103.9 km of the route is in water depths greater than 15 m.

System Capacity And Configuration
System Capacity

9.3.1

The Hornsea Project One export cable is designed to have a power capacity of up to
1.2 GW.

The Hornsea Project One export cable is designed to have a generation capacity of
1.2 GW.

9.3.2

In principle, two installation options have been addressed in the report; surface cable
lay with post lay burial and simultaneous lay and burial by plough. In addition, the
merits of installing the cables separately, or in bundled pairs, have been addressed.

The final configuration of the cables has yet to be finalised, the system will either
consist of; one 1.2 GW bi-pole system, or two 600 MW bi-pole systems depending on
the final cable design and subsequent power ratings.

9.3.3

For the purposes of the report it has been assumed that two 600 MW bi-pole systems
will be installed; a total of up to four cables.

9.3.4

The technical feasibility for HVAC transmission option is also currently being
considered, however the choice of transmission technology does not change the
results of site selection process. Following the publication of the installation options
report, a feasibility study has been undertaken which indicates that the export route
corridor is suitable for HVDC and HVAC transmission options.

No specific recommendations have been made in the report: the typical installation
options proposed in this report are illustrative at this point and are intended to inform
on the available methodologies and their comparative merits.

9.1.5

The final installation methodology will be developed during the project engineering
phase and may include alternative methodologies not included in this report.

9.1.6

The scope of this study covers the export cables from the Offshore Substation, within
the wind farm development to the proposed landfall site at Horseshoe Point on the
south bank of the Humber Estuary.

9.1.7

The intertidal area at the landfall site has been included and it has been assumed
that the cables will pass under the seawall at Horseshoe Point by means of
Horizontal Directional Drilling (HDD), exiting on the beach.

9.1.8

The purpose of the report was to identify the technical solutions currently available for
installing and protecting submarine cables, analyse the conditions on the route and
propose solutions which are suitable for specific sections of the route, based primarily
on water depth.

9.1.9

For the purposes of the report, the route was divided into four sections:


(A)

Intertidal, HDD exit point to the Mean Low Water Mark (MLWM);



(B)

MLWM to the 5 m Depth Contour;



(C)

5 m Depth Contour to the 15 m Depth Contour; and



(D)

15 m Depth Contour to the offshore substation.
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Figure 9.1

Hornsea Export cable route corridor overview.
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9.4.3

Installation Configuration
9.3.5

There are a number of factors which will influence the selection of the physical cable
configuration and separation for the system.

9.3.6

The primary criteria considered are:

9.3.7

9.4



Depth of water or drying height;



Accessibility for installation vessels;



Installation and burial method;



Vessel specification;



Vessel mooring arrangements;



Commercial and project schedules;



Ground conditions;



Environmental impact;



Cable protection;



System security;



Compass deviation; and



System footprint.

Based on these criteria there will be one or more installation options that can be used
for each of the section of the route. The main options for the configuration are:


Multiple HVAC Cables;



Bi-pole HVDC cable pairs to be bundled or separated;



Separation of cables; and



Burial depth.

Cable Protection

9.4.1

There are a variety of techniques in use for protecting submarine cables from
physical and third party threats. Burial of the cable in the seabed is the preferred
method of protection when feasible; see Volume 1, Chapter 3: Project Description for
details. Where this is not feasible such as at cable and pipeline crossings or where
there is bed rock, techniques such as rock placement, mattressing and split steel
shells can be used.

9.4.2

It is proposed that the Hornsea export cables should be buried throughout their length
where conditions allow; preliminary geophysical and geotechnical survey data
indicate that burial will be possible with the exception of cable and pipeline crossings.
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The depth of burial has not been finalised and will depend on analysis of the final
survey data and the outcome of a full risk and burial assessment which has yet to be
undertaken.

