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AA
Appropriate Assessment

AADT
Annual Average Daily Traffic

AC
Alternating Current

ADD
Acoustic deterrent device

AER
Annual Environmental Report

AEWA
African-Eurasian Migratory Waterbirds Agree-
ment

AEP
Auditory Evoked Potential

AEZ
Archaeological Exclusion Zone

AIS
Automatic Identification Data

ALARP
As Low As Reasonably Practicable

AQS
Air Quality Standards

BEIS
Department for Business, Energy and Industrial
Strategy

B field
Magnetic field

BGS
British Geological Survey

BIM
Bord lascaigh Mhara (Irish Sea Fisheries Board)

Birds Directive

European Council Directive 2009/147/EC of the
European Parliament and of the Council on the
conservation of wild birds

BRE
British Research Establishment

Brief Effects
Effects lasting less than a day

BSA
Biologically Sensitive Area

BT
British Telecom

BTO
British Trust for Ornithology

BWD

Directive 2006/7/EC concerning the manage-
ment of bathing water quality (Bathing Waters
Directive)

CA
Crossing Agreement

Campile Estuary
Component of Greenlink where onshore cables
cross under the River Campile

CBRA
Cable burial risk assessment

CCME
Canadian Council of Ministers of the Environ-
ment

ccw
Countryside Council for Wales

C&D
Construction and Demolition

cD
Chart Datum

CEA
Cumulative Effects Assessment
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CEF
Connecting Europe Facility

Cefas
Centre for Environment, Fisheries and Aquacul-
ture Science

CEMP
Construction Environmental Management Plan

CEP
Common Fisheries Policy

CIEEM
Chartered Institute of Ecology and Environmen-
tal Management

CIRIA
Construction Industry Research and Information
Association

CITES
Convention on International Trade in Endan-
gered Species

CLB
Cable Lay Barge

CLv
Cable Lay Vessel

CcMmS
Law from used by Greenlink Interconnector Lim-
ited

COLREGSs
International Regulations for Preventing Colli-
sions at Sea

COMAH
Control of Major Accident Hazards involving
Dangerous Substances

CPP
Concept for Public Participation

CPT
Cone Penetration Testing

CRBI
Community Rescue Boats Ireland

CRU
The Commission for Regulation of Utilities

CSoO
Central Statistics Office

Cumulative Effects

The combined effect of pressures present to
which a specific receptor is sensitive. Cumula-
tive effects result from incremental changes
caused by other past, present or reasonably
foreseeable actions together with the project.

DAFM
Department of Agriculture, Food and Marine

DAHG
Department of Arts, Heritage and the
tacht

Gael-

DC
Direct Current

DCCAE
Department of Communications, Climate Action
and Environment

DCHG
Department of Culture, Heritage and the Gael-
tacht

DDV
Drop-Down Video

DECC
formerly the Department for Energy and Climate
Change

DHPLG
Department of Housing, Planning and Local Gov-
ernment

DIO
Defence Infrastructure Organisation

DMRB
Design Manual for Roads and Bridges

DOC
Depth of closure
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DP
Dynamic Positioning

EC
European Council

EEZ
Exclusive Economic Zone

Effects

The consequence of pressures, usually measur-
able. Effects only occur only when an pressure
is present within an environment that is sensi-
tive to it

E field
Electric field

EIA
Environmental Impact Assessment

EIAR
Environmental Impact Assessment Report

EIMA
Environmental Management and Assessment

EIS
Environmental Impact Statement

Embedded Mitigation

Refers to primary and tertiary mitigation that
form the ‘base case’ project description as-
sessed for Greenlink.

EMF
Electromagnetic Fields

EMODnet
European Marine Observation and Data Net-
work

EMP
Environmental Management Plan

EPA
Environmental Protection Agency

EPS

European Protected Species — Species of animals
or plants listed in Annex Il and IV of the Habitats
Directive

EQS
Environmental Quality Standards

ES
Environmental Statement

ESB
Electricity Supply Board

ETS
Emissions Trading Scheme

EU
European Union

EUNIS
European Nature Information

EUPCI
European Union Project of Common Interest

FSC
Field Studies Council

FLO
Fisheries Liaison Officer

Foreshore

Defined by the Irish Foreshore Act 1933 as
meaning “the bed and shore, below the line of
high water of ordinary or medium tides, of the
sea and of every tidal river and tidal estuary and
of every channel, creek, and bay of the sea or of
any such river or estuary” extending out to the
12nm limit.

FOW
Floating offshore wind

GB
Great Britain

GES
Good Environmental Status

GIL
Greenlink Interconnector Limited (the devel-
oper of Greenlink)

GPS
Global Positioning Systems

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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Greenlink

The entire Greenlink Interconnector project,
comprising Ireland Onshore, Ireland Offshore,
Wales Offshore and Wales Onshore

GSI
Geological Society of Ireland

Habitats Directive

European Council Directive 92/43/EEC on the
conservation of natural habitats and of wild
fauna and flora

HDD
Horizontal Directional Drilling

HRA
Habitats Regulation Assessment

HV
High Voltage

HVAC
High Voltage Alternating Current

HVDC
High Voltage Direct Current

IAQM
Institute of Air Quality Management

ICPC
International Cable Protection Committee

ICES
International Council for the Exploration of the
Sea

iE
Induced Electric Fields

IEC
International Electro-technical Commission

IEMA
Institute of Environmental and Assessment

IHLS
International Herring Larvae Survey

IMO
International Marine Organisation

Impact
The consequence of the pressure; a predicted
change in the baseline environment.

In-combination Effects

Similar to Cumulative Effects but it describes the
effect of a pressures present from the plan or
project acting with pressures from other plans
or projects

Indirect Effects

Effects, which are not a direct result of the pro-
ject, often produced away from or as a result of
a complex pathway

INFOMAR
Integrated Mapping for the Sustainable Devel-
opment of Ireland's Marine Resource

INSN
Irish National Seismic Network

Interaction

The link between a pressure and the receptor.
There must be an interaction for an impact to
occur.

Intertidal
The area between mean high-water springs and
mean low water springs

IPA
Initial Project Assessment

INS
International Navigation System

IRCG
Irish Coast Guard

ISA
Irish Sailing Association

1SQG
Interim marine sediment quality guidelines

IS cables
In Service

IS&EFPO
Irish South and East Fish Producers Organisation

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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IS&RWFPO
Irish South and West Fish Producers Organisa-
tion

IUCN
International Union for Conservation of Nature

IWDG
Irish Whale and Dolphin Group

IWDS
Irish Whale and Dolphin Society

I-WeBS
Irish Wetland Bird Survey

IWS
Irish Water Safety

JNCC
Joint Nature Conservation Committee

JUB
Jack-up barge

KIS-ORCA
The Kingfisher Information Service - Offshore
Renewable & Cable Awareness project

KPs
Kilometre Points

LAT
Lowest Astronomical Tide

Long-term Effects
Effects lasting fifteen to sixty years

LSA
Land service ammunition

LWM
Low Water Mark

Marine Ireland
Component of Greenlink from mean high-water
springs at Baginbun Beach to 12nm limit

Marine Wales

Component of Greenlink from mean high water
springs at Freshwater West to UK/ Republic of
Ireland median line.

MarLIN
Marine Life Information Network

MARPOL
International Convention for the Prevention of
Pollution from Ships

MBES
multi-beam echo sounder

MCA
Maritime and Coastguard Agency

MCAA
Marine and Coastal Access Act

MCzZ
Marine Conservation Zone

Median line
The boundary between two adjacent countries’
Exclusive Economic Zones (offshore waters).

Medium-term Effects
Effects lasting seven to fifteen years

META
Marine Energy Testing Area

MFE
Mass Flow Excavation

MGN
Marine Guidance Notice

MHPA
Milford Haven Port Authority

MHWS
Mean High Water Springs

Ml
Marine Institute

Mitigation

means primary (inherent design), secondary
(foreseeable) and  tertiary  (inexorable)
measures as defined by IEMA (2016)

MLWS
mean low water springs

For more information:
W: www.greenlink.ie

Co-financed by the European Union
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MMO
Marine mammal observer

MNCR
Marine Nature Conservation Recorder

MoD
Ministry of Defence

Momentary Effects
Effects lasting from seconds to minutes

MPS
Marine Policy Statement

MSFD

Marine Strategy Framework Directive
2008/56/EC establishing a framework for com-
munity action in the field of marine environmen-
tal policy

MSL
Mean Sea Level

MSP
Marine Spatial Plan

MU
Management unit

MW
Megawatt

MWR
Marine Works (Environmental Impact Assess-
ment) Regulations 2007 (as amended)

NATO
North Atlantic Treaty Organisation

Natura 2000
The European network of nature conservation
areas, including special areas of conservation,
and special protection areas under the Birds Di-
rective, provided for by Article 3(1) of the Habi-
tats Directive

Nautical miles
International measurement equivalent to 1,852
metres

NAVAREA

The geographic areas in which various govern-
ments are responsible for navigation and
weather warnings.

NAVTEX

Navigational Telex is an international auto-
mated medium frequency direct-printing ser-
vice for delivery of navigational and meteorolog-
ical warnings and forecasts, as well as urgent
maritime safety information (MSI) to ships

NBDC
National Biodiversity Data Centre

NCA
National Competent Authority

Nearshore
The area between mean low water springs and
the 10m depth contour

NFFO
National Federation of Fishermen’s Organisa-
tions

NGET
National Grid Electricity Transmission plc

NHA
Natural Heritage Area

NIS
Natura Impact Statement

NMFS
American National Marine Fisheries Service

NMS
National Monuments Service

NNS
northern North Sea

NPWS
National Parks and Wildlife Service

NRA
Navigation Risk Assessment

NRW
Natural Resources Wales

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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NtM
Notice to Mariners

NTS
Non-Technical Summary

oD
Ordnance Datum

OESEA
Offshore Energy Strategic Environmental As-
sessment

Offshore Ireland
Component of Greenlink from 12nm limit to
UK/Republic of Ireland median line

Offshore waters

The exclusive economic zone i.e. from the sea-
ward limit of the territorial waters to the median
line.

Ofgem
Office of Gas and Electricity Markets

OGA
Oil and Gas Authority

OMR
The Conservation of Offshore Marine Habitats
and Species Regulations 2017

Onshore Ireland
Component of Greenlink from converter station
at Great Island to mean high water springs at
Baginbun Beach.

Onshore Wales

Component of Greenlink from converter station
at Pembroke to mean high water springs at
Freshwater West

00S
Out Of Service

OPW
Office of Public Works

OREDP
Offshore Renewable Energy Development Plan

OSPAR
Convention for the Protection of the Marine En-
vironment of the North-East Atlantic

OWEZ
Offshore Windpark Egmond aan Zee

PAD
Protocol for Archaeological Discoveries

PAH
Polycyclic aromatic hydrocarbons

PAM
Passive Acoustic Monitoring

PCB
Polychlorinated Biphenyl

PCE
Potential cumulative effects

PCI
Project of Common Interest

PLB
Post lay burial

PLGR
pre-lay grapnel run

PowC
Port of Waterford Company

pP-p
Peak-to-peak sound pressure

PPW
Planning Policy Wales

Pressure

the mechanism through which an activity has an
effect on any part of an ecosystem. Pressures
can be physical, chemical or biological, and can
be created by different activities or drivers. The
OSPAR Intercessional Correspondence Group on
Cumulative Effects (ICG-C) prepared a list of ma-
rine pressures and their descriptions (OSPAR
Commission 2011) which have been used in the
preparation of the EIAR.

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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Primary Mitigation

Modifications to the location or design of the
development made during the pre-application
phase that are an inherent part of the project,
and do not require additional action to be taken.
Referred to as ‘Embedded Mitigation’ in the
EIAR.

Project Specific Mitigation

Secondary mitigation identified as a conse-
guence of the EIA process to reduce or avoid the
significance or likelihood of adverse effects.

Proposed Development

The components of Greenlink that fall within the
jurisdiction of a specific consenting or compe-
tent authority.

PS
Project Specific

PSA
Particle Size Analysis

PTS
Permanent threshold shift

PWA
Protection of Wrecks Act 1973

RAC
Royal Armoured Corps

RAG
Regulatory Advisory Group

Ramsar

Ramsar sites are wetlands of international im-
portance designated under the Ramsar Conven-
tion

RBMP
River Basin Management Plans

RDP
Redox potential discontinuity

Receptor

Any ecological or other specific feature that is
sensitive to or has the potential to be affected
by a pressure (IEEM 2010)

Residual Effect

The degree of environmental change that will
occur after the proposed mitigation measures
have taken effect

Resilience

The ability of an ecosystem to return to its orig-
inal state after being disturbed (from Makins,
1991) (cf. 'constancy', 'persistence’, 'stability').

Resistance

The degree to which a variable is changed fol-
lowing perturbation (Pimm, 1984). The ten-
dency to withstand being perturbed from the
equilibrium (Connell & Sousa, 1983). (cf. 'Stabil-
ity'; 'adjustment stability').

Reversible Effects
Effects that can be undone, for example through
remediation or restoration

RIFF
Regional Inshore Fisheries Forum

rms
Root mean square

RNLI
Royal National Lifeboat Institution

Routeing

The selection of the preferred cable route, hav-
ing regard to engineering, environmental and
other constraints

ROI
Republic of Ireland

ROV
Remotely Operated Vehicle

RSG
Rural Steering Group

RSPB
Royal Society for the Protection of Birds

RYA
Royal Yachting Association

SAA
Small arms ammunition

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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SAC
Special Area of Conservation

SBP
Sub-bottom profiler

SCI
Site of Community Importance

SDA
Sea Danger Area

SEA
Strategic environmental assessment

SEACAMS
A collaborative project between
Swansea and Aberystwyth Universities

Bangor,

Secondary mitigation

Actions that will require further activity in order
to achieve the anticipated outcome. These may
be imposed as part of the planning consent, or
through inclusion in the environmental report-
ing. They tend to operate in the middle of the
mitigation hierarchy, focusing on reducing the
significance or likelihood of adverse effects.
They are referred to as Project Specific Mitiga-
tion in the EIAR.

SEL
Sound Exposure Levels

Sensitivity

An assessment of the intolerance of a species or
habitat to damage from an external factor and
the time taken for its subsequent recovery. For
example, a very sensitive species or habitat is
one that is very adversely affected by an exter-
nal factor arising from human activities or natu-
ral events (killed/destroyed, 'high' intolerance)
and is expected to recover over a very long pe-
riod of time, i.e. >10 or up to 25 years ('low'; re-
coverability). Intolerance and hence sensitivity
must be assessed relative to change in a specific
factor.

SERIFF
South East Regional Inshore Fisheries Forum

SFWD
Directive 2006/113/EC on the quality required
of shellfish waters (Shellfish Waters Directive)

SID
Strategic Infrastructure Development

Short-term Effects
Effects lasting one to seven years

SL
Source level

SLR
Sea level rise

SNH
Scotland Natural Heritage

SNS
Southern North Sea

SOLAS V
International Convention for the Safety of Life at
Sea

SOPEPs
Shipboard oil pollution emergency plans

SPA
Special Protection Area

SPL
Sound Pressure Levels

SPM
Suspended particulate matter

SSB
Spawning stock biomass

SSS
Side Scan Sonar

SSSI
Site of Special Scientific Interest

STECF
Scientific, Technical & Economic Committee for
Fisheries

TAC
Total Allowable Catches

For more information:
W: www.greenlink.ie
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TBT
Tributyltin

Temporary Effects
Effects lasting less than a year

TEN-E
Regulation (EU) No 347/2013 guidelines for
Trans-European Network for Energy

Territorial waters
Waters within 12 nautical miles of the coastline

Tertiary mitigation (inexorable)

Actions that would occur with or without input
from the EIA feeding into the design process.
These include actions that will be undertaken to
meet other existing legislative requirements, or
actions that are considered to be standard prac-
tices used to manage commonly occurring envi-
ronmental effect. This can be identified at any
point during the design and EIA process. They
are referred to as ‘Embedded Mitigation’ in the
EIAR.

TH
Transport Infrastructure Ireland

TJB
Transition Jointing Bay

TIP
Transition joint pit

Transboundary Effects
Effects from a project that cross an international
boundary.

TSHD
Trailing suction hopper dredger

TSS
Traffic separation scheme

TTS
Temporary threshold shift

UAIA
Underwater archaeological impact assessment

UAU
Underwater Archaeology Unit

UAV
Unmanned autonomous vehicle

UKHO
UK Hydrographic Office

Uxo
Unexploded Ordnance

UXBs
Unexploded Bombs

VC
Vibrocore

VMS
Vessel Monitoring Systems

VSC
Voltage Source Conversion

wcc
Wexford County Council

WeBS
Wetland Bird Survey

WFA
Welsh Fisherman’s Association

WFD

Water Framework Directive 2000/60/EC estab-
lishing a framework for Community action in the
field of water policy

WMFAG
Welsh Marine Fisheries advisory Group

WNMP
Welsh National Marine Plan

Wrapper document

A document which summarises all four compo-
nents of the planning application (Welsh On-
shore, Welsh Marine, Irish Marine, Irish On-
shore), will be prepared and will be available
online at www.greenlink.ie. to aid consultation
and wider understanding of Greenlink

WSI
Written Scheme of Investigation

For more information:
W: www.greenlink.ie

Co-financed by the European Union
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XLPE
Cross-linked polyethylene

20l

Zone Of Influence - The spatial extent over
which an activity is predicted to have an impact
on the receiving environment.

For more information: .
W: www.greenlink.ie Co-financed by the European Union
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1.1

Introduction

This Environmental Impact Assessment Report (EIAR) documents the Environmental
Impact Assessment (EIA) process and conclusions as carried out in support of an
application for consent to install, operate, maintain and eventually decommission
an electricity interconnector linking the existing electricity grids in Great Britain
(GB) and Ireland.

The Proposed Development

Greenlink Interconnector Limited (GIL) is proposing to develop an electricity
interconnector (Greenlink) linking the existing electricity grids in GB and Ireland
(Figure 1-1). The Greenlink project will consist of two converter stations, one close
to the existing substation at Great Island in County Wexford (Ireland) and one close
to the existing substation at Pembroke in Pembrokeshire (Wales). The converter
stations will be connected by underground cables (onshore) and subsea cables
(offshore).

Greenlink is designated as a European Union Project of Common Interest (PCl),
project number 1.9.1, under the provisions of European Union Regulation No.
347/2013 on guidelines for Trans-European Network for Energy (TEN-E Regulations)
and has successfully applied for funding under the Connecting Europe Facility (CEF).

In Ireland, Greenlink’s connection application is being progressed by EirGrid (the
transmission network operator). Greenlink anticipates that EirGrid will issue a
formal connection offer for a grid connection to the existing Great Island substation
in summer 2019.

In Wales, a connection agreement has been signed with National Grid Electricity
Transmission plc for a grid connection at the existing Pembroke substation.

This EIAR covers the Irish Marine components of Greenlink from mean high-water
springs (MHWS) at the Irish landfall at Baginbun Beach, County Wexford out to the
12nm territorial limit, a distance of 35.65km with an average width of 500m. This
is defined as the Proposed Development and comprises:

e Two high voltage direct current (HVDC) electricity power cables;
¢ A smaller fibre-optic cable for control and communication purposes;

e All associated works required to install test, commission and complete the
aforementioned cables; and

e All associated works required to operate, maintain, repair and decommission
the aforementioned cables, including five repair events over the 40 year lifetime
of Greenlink.

The location of Greenlink is illustrated in Figure 1-2 (Drawing P1975-LOC-001). The
Proposed Development is illustrated in Figure 1-3 (Drawing P1975-CORR-002).

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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This EIAR also provides information on the Campile Estuary and Irish Offshore
components of Greenlink from the 12nm territorial limit to the Ireland/UK median
line.

Separate EIARs will be prepared which cover individually the Welsh Onshore; the
Irish Onshore; the Welsh Marine (the submarine route from the Ireland/UK median
line to MHWS at the Welsh landfall at Freshwater West, Pembrokeshire); and the
the Irish Marine (the submarine route from MHWS at the Irish landfall at Baginbun
Bay, County Wexford to the 12nm limit) and Irish Offshore (the submarine route
from the 12nm limit to the Ireland/UK median line). These include a full cumulative
effects assessment of all five components of the project. Chapter 16 of this EIAR
includes the cumulative assessment for the Proposed Development and Campile
Estuary. As the EIARs are submitted they will be available online at
www.greenlink.ie. The boundaries of the individual components described above
are shown in Figure 1-1.

A wrapper document which summarises all components of the planning application
(Welsh Onshore, Welsh Marine, Irish Offshore, Irish Marine, Irish Onshore), will be
prepared and will be available online at www.greenlink.ie once all planning
applications have been submitted.

Figure 1-1 Components of Greenlink

Proposed Development Marine Ireland

Onshore Campile Offshore
_Ireland. Estuary . Onshore Ireland Marine Ireland  Ireland Marine Wales ~ Onshore Wales

MHWS

Republic of Ireland /

UK Median Line

A

12 nm Limit

12 nm Limit

Territorial I Offshore Offshore Territorial
Waters Waters Waters Waters

Key: MHWS — Mean high-water springs LWM —Low Water Mark

For more information: .
W: www.greenlink.ie Co-financed by the European Union
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1.2

1.3

1.4

1.5

The Aim of the Document

The aim of the EIAR is to present, in a logical and comprehensive fashion, the
findings and outcomes of the EIA.

The EIA process follows a systematic approach to assess the potential pressures and
subsequent effects of a project on the environment in a robust and transparent
manner. There are three stages to the process: screening, scoping and assessment
(described fully in Chapter 5).

The focus of the EIA and subsequent EIAR was developed during the Scoping phase
of the process, in consultation with statutory and non-statutory stakeholders. The
EIAR encompasses all aspects of the environment where it is considered there could
be a potential effect but focuses in more detail on topics which were highlighted
by stakeholders.

The Scoping Report (Intertek EWCS 2018) is available online at www.greenlink.ie.
All scoping comments received from stakeholders throughout the EIA process up to
submission of the EIAR are summarised at the start of each relevant topic chapter.

Statutory Consents and Permissions

The EIAR will be submitted to the Foreshore Unit in line the Irish Foreshore Acts
1933 - 2011 in support of an application for a Foreshore Licence.

Further details of the other consents that will be required, consenting process and
legislation that GIL will comply with is provided in Chapter 2.

The Developer

The Greenlink project is being developed by Greenlink Interconnector Limited,
which is owned jointly by Element Power Holdings, part of Hudson Sustainable
Investment, and Partners Group on behalf of its clients. Hudson Sustainable
Investment is an independent investment management firm with a strong track
record and expertise in investing in and developing sustainable energy
infrastructure projects in Ireland, the UK and internationally. Partners Group is a
global private markets investment management firm with €73 billion in investment
programs under management in private equity, private real estate, private
infrastructure and private debt.

The Project Team

The GIL team is highly experienced in the project development and construction of
electricity interconnectors. The team has been supported during the EIA process
by a number of specialist contractors.

Intertek Energy & Water Consultancy Services (Intertek EWCS) is the lead EIA
manager for the marine components of Greenlink assisting GIL with data collection,
analysis and interpretation in support of route development, consenting and
mitigation.

For more information:
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Intertek EWCS is part of the part of Intertek Group plc, a FTSE 100 listed company
quoted on the London Stock Exchange. Previously Metoc, Intertek EWCS has been
operating since 1983, providing specialist technical services in the marine, coastal
and river environments. The company has considerable experience in undertaking
interconnector route development and EIAs and managing supporting surveys, and
has led the environmental assessment process on ten of the interconnectors that
connect into the UK. In addition, the company has worked on all other
interconnectors that are constructed or proposed connecting into Ireland (East-West
Interconnector and Celtic Interconnector).

Specialist technical input has been provided by the following consultants:

e MMT - marine cable route survey

e Cotswold Archaeology - marine archaeology

¢ 1st Line Defence - unexploded ordnance

e MarineSpace Ltd - commercial fisheries

e Arup - onshore environmental consultants

A full list of technical experts who were involved in compiling the EIAR are provided

in Technical Appendix B.

1.5.1 Structure of the Environmnetal Impact Assessment Report

The EIAR comprises 18 chapters, a stand-alone Non-Technical Summary (NTS)
document and 12 Technical Appendices.

The EIAR is structured as outlined in Table 1-1. Topics are discussed in full within
each chapter in a consistent and sequential manner i.e. each environmental
receptor chapter describes the baseline, impact assessment, mitigation measures
and conclusions for the receptor. For each topic receptor the baseline is described
in sequence following the Proposed Development from the landfall to the median
line.

Technical Appendix provides a full list of all technical experts who contributed to
each chapter.

The Greenlink Marine Natura Impact Statement is provided as a separate document
that accompanies the EIAR.

Table 1-1 Structure of the EIAR

Chapter Title Content

0 Non-Technical Summary | The aim of the NTS is to enable communication with those
unfamiliar with the EIA process and terminology by summarising
the key findings of the EIAR in simple terms.

1 Introduction An introduction describing the developer, the content of the EIAR
and summarising the Proposed Development.
2 Policy and Legislative A description of the legislative frameworks which govern the
Framework Proposed Development and the EIA process.

For more information: .
W: www.greenlink.ie Co-financed by the European Union
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Chapter Title Content
3 Development of the This chapter outlines the need for the interconnector, and why
Project and Alternatives | the Proposed Development is preferable to alternative options.

4 Project Description A description of the Proposed Development in terms of the
activities that will be undertaken and emissions to the
environment during construction and operation of Greenlink.
This chapter also presents embedded mitigation; measures which
are an inherent part of the design of the Proposed Development
(primary mitigation); and actions that will be undertaken to meet
existing legislative requirements and are considered to be
standard practice (tertiary mitigation).

5 Impact Assessment A description of the process followed when conducting the EIA.

Methodology This chapter also presents an overview of the results of the
scoping consultation and summarises the technical studies and
specific surveys that have been undertaken to inform the EIA.

6 Physical Conditions and These chapters describe the physical, biological and human

Marine Processes baseline environment in the Proposed Development including
hi q dal identification of key receptors and their sensitivity to possible

7 Benlt ic and Intertida effects. The findings of the EIA process are reported, which takes

Ecology into consideration the nature, magnitude, duration of the

8 Fish and Shellfish potential effects in order to determine their significance. If

- necessary, secondary mitigation (Project Specific Mitigation)

9 Birds measures to avoid, reduce or remedy the effects identified are

10 Marine Mammals and described.

Reptiles The chapters are informed by the relevant studies and surveys
undertaken for the Proposed Development.

11 Protected Sites

12 Commercial Fisheries

13 Shipping and Navigation

14 Infrastructure and Other

Users
15 Marine Archaeology
16 Cumulative and Possible effects from Greenlink and the Proposed Development
Transboundary Effects in combination with other power cable developments as well as
other types of development in the vicinity have been assessed
and are presented.

17 Schedule of Mitigation This chapter outlines the embedded (primary and tertiary
mitigation) and Project Specific Mitigation (secondary mitigation)
measures proposed in the assessment.

18 Conclusions This chapter provides overall conclusions on the significance of
any effects, proposed mitigation and how measures will be
implemented.

Appendix A | Meetings held with Irish stakeholders to inform Proposed Development and EIAR

Appendix B | Competent Experts

Appendix C | Noise Assessment

Appendix D | Herring Spawning and Sandeel Assessment

Appendix E | Commercial Fisheries Assessment

Appendix F | Marine Archaeology Technical Report

Appendix G | Geophysical Survey Report

Appendix H | Environmental Survey Report

Appendix | Intertidal Habitat Survey Report

For more information:
W: www.greenlink.ie
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Chapter Title Content

Appendix J | Marine Detailed UXO Risk Assessment

Appendix K | Magnetic Fields and the Induced Voltages caused by the Greenlink HVDC Circuit

Appendix L | Welsh and Irish Landfall Final Selection Report

Sources of Data and Information

The information contained within this EIAR has been drawn from existing literature,
project-specific data, personal communications with local experts and statutory
bodies and site-specific studies and surveys commissioned for the Proposed
Development. Every effort has been made to obtain data concerning the existing
environment and to accurately predict the likely environmental effect of the
Proposed Development. Assumptions adopted in the evaluation of the effects are
reported in the relevant sections.

Key literature sources used in the EIA process are listed at the beginning of each
section; and referenced throughout the topic chapters. Specialist studies and
surveys have also been carried out to inform the EIA process. These are listed in
Table 1-2.

The data collected throughout these assessments and surveys have been used to
define the baseline conditions - against which effects have been measured and
predicted, in turn helping to define the mitigation measures required. More
information on these studies is provided in the relevant chapters of the EIAR.

Table 1-2 Specialist studies

Document Author ‘
Greenlink Marine Natura Impact Statement Intertek EWCS
Greenlink Cable Route Survey: Geophysical & MMT
Geotechnical Report - Offshore
Greenlink Cable Route Survey: Geophysical & MMT
Geotechnical Report - Nearshore
Greenlink Cable Route Survey: Environmental MMT
Survey Report
Phase 1 Intertidal surveys: Freshwater West and MarineSpace
Baginbun Beach
Greenlink - Marine Archaeology Technical Report Cotswold Archaeology
Greenlink Interconnector Commercial Fisheries MarineSpace
Assessment
Greenlink - Detailed Unexploded Ordnance (UXO) 15t Line defence

Risk Assessment

Greenlink Cable Burial Risk Assessment Intertek EWCS
Greenlink Welsh and Irish Landfall Final Selection Intertek EWCS
Report

Greenlink Route Development Report Intertek EWCS
Greenlink Trenching Analysis Intertek EWCS

For more information:
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Document Author
Greenlink Landfall HDD Report Arup
Greenlink Winter Bird Counts Arup

Campile River Estuary Crossing and Baginbun Beach Dixon.Brosnan
Ecology Survey Report

Magnetic Fields and the Induced Voltages caused WSP
by the Greenlink HVDC Circuit

Consultation

GIL has taken a pro-active approach to consultation, recognising that it is a critical
activity in the development or a comprehensive and balanced EIA.

GIL opened discussions in 2015 with the DHPLG Foreshore Unit, National Parks &
Wildlife Service, local planning authorities, and other non-statutory stakeholder
groups. In November 2018, GIL submitted a scoping report to consult with statutory
consultees and other interested parties on the approach to, and scope of, a
voluntary Environmental Impact Assessment of the proposed installation, operation
and maintenance of the Greenlink Interconnector in Irish Waters.

In total, 11 stakeholders were asked for opinions on the proposed approach to, and
scope of the EIA as outlined in a Scoping Report. The aim of the scoping process
was to assist GIL in identifying the key environmental issues surrounding their
proposal. It also provided stakeholders with an opportunity to comment on the
Proposed Development, the scope of the EIA and raise any issues which they
consider may be important to the EIA process. All comments and data received
during the Scoping exercise has been used in the EIA process and has helped provide
direction on the topics the EIA focuses on. Further details of the Scoping stage,
including a list of stakeholders involved in the process is provided in Chapter 5.

As a promoter of a European PCI project GIL is also required to conduct public and
stakeholder consultation meetings through a variety of means set out in Annex IV(5)
- No 347/2013 Guidelines for Trans-European Energy Infrastructure (PCl Regulation).
Wider public participation was achieved through:

e Regular updates to Project Website (www.greenlink.ie)

e Public consultation meetings

e Provision of public information brochure (TEN-E Regulation Information
Brochure) - published before the start of formal public consultation and updated
throughout the development process.

Comments received through the public meetings have also been considered in the
preparation of this EIAR. Further details on the public consultation is provided in
Chapter 5.

For more information: .
W: www.greenlink.ie Co-financed by the European Union
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1.8  Availability of EIAR

The full EIAR, the NTS, Technical Appendices and Greenlink Marine Natura Impact
Statement are available in electronic copy on request or are available for download
from the Greenlink website.

To request a digital copy please contact GIL at:
Intertek EWCS, Exchange House, Station Road, Liphook, Hampshire, GU30 7DW, UK

Email: energy.water.bst@intertek.com

Website: www.greenlink.ie

For more information: .
W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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2.1

Policy and Legislative Framework

This Chapter provides a description of the key European, National and Local Energy
and Planning Policies which support the ‘Need’ for Greenlink (further described in
Chapter 3) and the Proposed Development; and the marine planning policy in the
Republic of Ireland. It also sets out the legislative framework and marine licensing
and permitting requirements that apply to the installation, repair and maintenance,
operation and decommissioning of Greenlink.

Energy Policy

This section summarises the planning policies that support the development of the
Proposed Development. Greenlink has been awarded Project of Common Interest
(PCI) status by the European Commission, making it one of Europe’s most important
energy infrastructure projects and granting it the “highest national significance”
possible.

2.1.1 European policy

The ‘Energy Union’ launched by the European Commission in February 2015, and
endorsed by Member States in October 2015, is driving a fundamental transition
towards more innovative ways to produce, transport and consume energy, and to
address different approaches to design, implement and, where needed, enforce
energy policy. A range of actions will be required to make this happen, including
improvements to the physical interconnectedness of energy grids (both gas and
electricity) to meet a 10% interconnection target by 2020 and to possibly reach 15%
by 2030. As of November 2017, 17 EU Member States have reached the 10% target,
with a further 7, including Ireland, on the path to reach the target by 2020
(European Commission 2017).

An interconnected European energy grid is vital for Europe's energy security, for
more competition in the internal market resulting in more competitive prices, and
for better achieving the decarbonisation and climate policy targets, to which the
European Union (EU) has committed. An interconnected grid will help to deliver
the ultimate goal of the Energy Union i.e. to ensure affordable, secure and
sustainable energy, as well as growth and jobs across Europe.

There is broad consensus that, in a post-Brexit world, the efficient cross-border
trade in electricity between the UK and the EU should continue. The UK government
has stated its commitment to mechanisms to achieve this (BEIS 2019).

This was confirmed by the Irish utility regulator (the Commission for Regulation of
Utilities Water and Energy, CRU) when in October 2018 it determined, after a
detailed consultation, that Greenlink is in the public interest, with “the potential
to provide a net benefit to Irish consumers and Ireland as a whole.”

The CRU’s analysis included modelling of Brexit sensitivities and concluded that
under Brexit “introducing a new interconnector may unlock more benefits to Irish

For more information:
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consumers compared to a no Brexit scenario where no trading frictions are present.”
The CRU explained: “this is because the addition of Greenlink in a market with
trading frictions provides an additional link to import/export route and hence
consumers are better off than without the addition of a new interconnector.” (CRU
2018)

Whether there is a ‘hard’ or ‘soft’ Brexit Greenlink will not only remain
economically viable, but will continue to offer benefits to both Ireland and the UK
in the shape of increased energy security, decarbonisation and downward pressure
on consumer bills (CRU 2018).

Whatever the future holds, Greenlink will be an example of how the UK and Ireland
can continue to work positively and profitably together to meet their energy and
economic objectives.

2.1.1.1 PCI Regulation: Regulation (EU) No 347/2013

In 2013, the EU adopted Regulation (EU) No 347/2013 on Guidelines for Trans-
European energy infrastructure (PCl Regulation). The PCI Regulations set out
guidelines for streamlining the permitting processes for major energy infrastructure
projects that contribute to European energy networks. These are referred to as
Projects of Common Interest (PCls).

The EU identified 248 energy infrastructure projects in the first PCI list. These PCl
projects encompassed a range of network development, smart grids, energy storage
and interconnector projects involving two or more EU Member states. To ensure
effective and efficient implementation of the projects, the European Commission
is focusing on improving regional cooperation between Member States as part of the
implementation of the PCI Regulations.

Greenlink achieved PCI status in November 2017.

The PCl Regulation requires that each Member State assign a single co-ordinating
authority, also known as the National Competent Authority (NCA), as being
responsible for facilitating and coordinating the permit granting process for projects
within that Member State, and to co-ordinate with other NCA’s on PCl projects. In
the Republic of Ireland, the NCA is An Bord Pleanala. The PCl Regulation requires
that PCl projects are given to be ‘priority status’ at a national level to ensure rapid
administrative treatment. To address this An Bord Pleanala will be required to issue
a Schedule of Permit Granting Process for Greenlink which outlines the ‘in principle’
timeline for the permit granting process to be followed by competent authorities.
An Bord Pleanala is responsible for ensuring that this schedule is complied with.

Article 10(4)(a) of the PCl Regulation requires the NCA to identify the scope of
material and level of detail of information to be submitted by the project
proponent, as part of the application for the comprehensive decision (i.e. the
“decision or set of decisions taken by a Member State authority or authorities that
determines whether or not a project promoter is to be granted authorisation to

For more information:
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build the energy infrastructure to realise a project”), which includes for the
Foreshore License.

Article 10(4)(c) of the PCI Regulation requires the project proponent to submit a
“draft application file” to the NCA. The project proponent is also required to make
the “draft application file” available to consultees and the public for comment.
Following receipt of the file, the NCA are required to identify whether information
is missing and inform the project proponent of omissions.

The Schedule of Permit Granting Process provides that the NCA (in this case, An
Bord Pleanala) will confirm that the “final application file” can be submitted within
3 months of receipt of the “draft application file” or the submission of missing
information.

GIL has been advised that the project categories listed in the EIA Directive must be
understood by reference to a wide scope and broad purpose. GIL is therefore
following the EIA process for all project components.

This Environmental Impact Assessment Report (EIAR) has been prepared to
accompany a Foreshore License application (see Section 2.3.1 below) which will
form part of the ‘Draft Application File’ and ‘Final Application file’.

Specific requirements of the PClI Regulation include guidelines for public
participation. Annex IV(5) specifies that at the least the following should be
undertaken:

o Publish an information leaflet, giving, in a clear and concise manner, an
overview of the purpose and preliminary timetable of the project, the national
grid development plan, alternative routes considered, expected impacts,
including of cross-border nature, and possible mitigation measures, which shall
be published prior to the start of the consultation.

o Establish a project website;
« Inform all stakeholders affected about the project through the project website;

» Invite relevant affected stakeholders to dedicated meetings, during which
concerns shall be addressed; and

e Undertake at least one public consultation before submission of the “draft
application file”.

GIL has complied with these requirements, details of which can be found on the
project website: www.greenlink.ie.

2.1.2 lIrish policy

On 6 July 2018 the Irish Department of Communications, Climate Action and
Environment (DCCAE) published its National Policy on Electricity Interconnection in
Ireland which sets out the strategic importance of interconnection to Ireland and
the three pillars of its energy policy - sustainability, security of supply and

For more information:
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competitiveness and recognises the benefits to the consumer ‘including lower long-
term costs of electricity’ (DCCAE 2018).

Following public consultation in relation to the initial project assessment of
Greenlink, the Irish utilities regulator, the Commission for Regulation of Utilities
(CRU), determined that Greenlink passes the public interest test in Ireland (CRU
2018).

More recently, the Government of Ireland have published the Climate Action Plan
2019 “To Tackle Climate Breakdown” (GOl 2019). A key assumption of the plan,
which is also set out in the draft National Energy and Climate Plan (Table 2, page
10, GOI 2018), is that additional interconnection will be added in 2025 and 2026
(Table 3.1, page 23, GOI 2019) i.e. the two planned interconnectors Celtic
Interconnector to France and further interconnection to the UK (Greenlink) are
delivered. This is necessary to support the objective of achieving 70% renewable
electricity by 2030. Increased levels of storage and interconnection will be critical
to absorbing high levels of renewable generation on to the system, as renewables
require back-up which will have to be provided by quick response plant, storage or
interconnection. There is therefore strong policy support for the development of
Greenlink.

2.1.3 Welsh policy

Planning Policy Wales (PPW10 Edition 10) sets out the land use planning policies of
the Welsh Government, supporting the UK’s commitment to the EU Renewable
Energy Directive and the UK target of 15% of energy from renewables by 2020 (Welsh
Government 2018).

PPW10 Edition 10 states that the new PPW embeds the spirit of the Wellbeing of
Future Generations Act, through moving us towards a low carbon, resilient society,
of providing secure and well-paid jobs, and of building well-connected environments
for everyone in Wales that improves our lives and health and enhances our well-
being. It seeks to promote adequate and efficient infrastructure, highlighting
services such as electricity and telecommunications, as crucial for the economic,
social and environmental sustainability of all parts of Wales.

Greenlink aligns with the strategies and objectives described in PPW10 Edition 10
in developing Wales’ access to a more diverse energy mix including energy from
renewable and low carbon energy sources, promoting energy efficiency and
enhancing security of supply.

Marine Planning

2.2.1 European framework

In 2014 the EU adopted Directive 2014/89/EU establishing a framework for Maritime
Spatial Planning (MSP Directive).

For more information:
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Marine Spatial Planning (MSP) is a new approach to the management of our seas.
The aim is to ensure a sustainable future for our coastal and offshore waters through
managing and balancing the many activities, resources and assets in our marine
environment. MSP seeks to adapt spatial planning concepts used on land and, taking
into consideration the challenges in the marine environment, apply them to
territorial and offshore waters. MSP has emerged as a means of resolving inter-
sectoral and cross-border conflicts over marine space.

The directive sets out the framework under which Member States must establish a
Marine Spatial Plan (MSP); and details the main goals (Article 5) and minimum
requirements (Article 6). The plan must be in place by March 2021.

2.2.2 lIrish Marine Plan

The Irish Government has chosen the Department of Housing, Planning and Local
Government (DHPLG) as the competent authority to implement the MSP Directive
in Ireland. There will be four broad stages in the development of the plan (DHPLG
2017a):

« Start-up or activation phase - During this phase Irish ministers published a
roadmap, DHPLG (2017b), outlining their proposed approach to developing
Ireland’s first marine spatial, and initial contact was made with stakeholders.

» Development stage - This stage commenced in the first quarter of 2018 and is
expected to run until the end of the third quarter 2019. It includes the
publication of an evidence and issues overview, development of a full draft plan
and public consultation on the draft plan.

» Finalisation stage - A final plan will be prepared for submission to Government
in 2020 with supporting environmental assessments (e.g. strategic
environmental assessment [SEA] under the EU SEA Directive, appropriate
assessment under the EU Birds and Habitats Directives) for approval. The final
plan will be submitted to the European Commission ahead of the March 2021
deadline set out under the MSP Directive.

» Implementation - This will commence on publication of the final Marine Spatial
Plan.

On 10 June 2019 the DHPLG issued a draft Marine Planning Policy Statement for
public consultation. This outlines the vision for the future development of the
marine planning system, and sets out the overarching policies and principals the
Government expects marine planning bodies and other public bodies that engage
with the marine planning system to observe. However, this will not affect Greenlink
as consent for the works is granted under the Foreshore Acts 1933 -2011 (see section
2.3.1).

Irish Marine Licensing and Permits

GIL will be required to obtain licences and permits from different authorities to
undertake the installation, repair and maintenance, operation and eventual

For more information:
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decommissioning of Greenlink. Table 2-1 provides a list of the key permits that will
be required for the Proposed Development in Ireland. This section describes the
European and National Regulatory Framework within which these permits and
licences are granted.

Table 2-1 List of key permits and licences needed for marine project elements

Permit Name Licensing authority Scope of permit
Foreshore Licence DHLPG - Foreshore Mean high-water spring mark to 12nm in Irish
Unit territorial waters.

Cable installation works and deposit of cable
protection; removal and detonation of unexploded
ordnance (UXO).

Archaeology National Monuments Mean high-water spring mark to Irish median line.
Excavation Licence | Service Intrusive seabed works e.g. cable installation.

Foreshore Licence

The Irish Foreshore Acts 1933 - 2011 require that before the commencement of any
works or activities on State-owned foreshore a license or lease must be obtained
from the Minster of Agriculture, Food and the Marine. The extent of the foreshore
is from the high water mark out to 12 nm (i.e. territorial waters). The installation
of the cable and deposition of cable protection material will therefore require a
Foreshore Licence from the DHPLG - Foreshore Unit.

When assessing a Foreshore Licence application, the Foreshore Unit require that the
applicant has met all legal requirements under relevant European Union Directives;
and in particular:

o Directive 2014/52/EU (amending Directives 2011/92/EU and 85/337/EEC) on the
assessment of the impacts of certain private and public projects on the
environment (Environmental Impact Assessment [EIA] Directive) (Section
2.3.1.1);

e Directive 92/43/EC on the conservation of natural habitats and of wild fauna
and flora (Habitats Directive); and

o Directive 2009/147/EC on the conservation of wild birds (Birds Directive (Section
2.3.1.2).

The purpose, requirement, and how GIL will comply with these Directives are
described in Sections 2.3.1.1 to 2.3.1.2 below.

As part of the assessment of the Foreshore Licence application the Foreshore Unit
will seek advice from their primary advisors and consultees before making a decision
on whether to issue the licence. The Foreshore Unit may consult any person or body
it deems fit, in cases involving any matter in which that person or body has
particular interest or expertise.

For more information:
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2.3.1.1 EIA Directive

On receipt of a Foreshore Licence application it is the responsibility of the Foreshore
Unit to assess and understand the likely impacts of the proposed activities on the
marine environment. The applicant must supply in support of the Foreshore Licence
application sufficiently high-quality information to allow the Foreshore Unit to make
a decision about the environmental impact of the Proposed Development.

EU Directive 2011/92/EU on the assessment of the effects of certain public and
private projects on the environment sets out the requirements in relation to
Environmental Impact Assessment (EIA). EU Directive 2014/52/EU2 amends
Directive 2011/92/EU (together the ‘EIA Directive’). The EIA Directive requires a
competent authority to carry out an assessment of the effects of a proposed project
on the environment prior to a development consent, in this case a foreshore licence,
being granted.

Article 5(2) of the EIA Directive outlines the information to be included in an EIAR:

Where an environmental impact assessment is required, the developer shall prepare
and submit an EIAR. The information to be provided by the developer shall include
at least:

(a) a description of the project comprising information on the site, design, size and
other relevant features of the project;

(b) a description of the likely significant effects of the project on the environment;

(c) a description of the features of the project and/or measures envisaged in order
to avoid, prevent or reduce and, if possible, offset likely significant adverse effects
on the environment;

(d) a description of the reasonable alternatives studied by the developer, which are
relevant to the project and its specific characteristics, and an indication of the main
reasons for the option chosen, taking into account the effects of the project on the
environment;

(e) a non-technical summary of the information referred to in points (a) to (d); and

(f) any additional information specified in Annex IV relevant to the specific
characteristics of a particular project or type of project and to the environmental
features likely to be affected.

The proposed interconnector does not constitute a “project” listed within either
Annex | or Annex Il to the EIA Directive. Accordingly, an Environmental Impact
Assessment (EIA) is not required in relation to the proposed interconnector.

GIL has been advised that the project categories listed in the EIA Directive must be
understood by reference to a wide scope and broad purpose. GIL is therefore
following the EIA process for all project components. An Environmental Impact
Assessment Report / Environmental Statement will be submitted with all relevant
applications for consent.

For more information:
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This EIAR, reports on the marine elements of the project in Irish waters. A separate
EIAR for the Irish Onshore component, and separate Environmental Statements for
the Wales Marine and Wales Onshore components of Greenlink will also be prepared
and will be available online at www.greenlink.ie once all planning applications have
been submitted.

2.3.1.2 Habitat Directive and Wild Birds Directive

European Commission (EC) Directive 92/43/EC on the conservation of natural
habitats and of wild fauna and flora (Habitats Directive) and EC Council Directive
2009/147/EC on the conservation of wild birds (Birds Directive) enable European
Union member states to work together within the same legislative framework to
protect Europe’s most valuable species and habitats, irrespective of political or
administrative boundaries. At the heart of these Directives is the creation of a
network of sites, known as the Natura 2000 network.

The aim of the Natura 2000 network is to ensure the long-term survival of European
threatened species and habitats. The network comprises Special Areas of
Conservation (SACs) designated under the Habitats Directive, and Special Protection
Areas (SPAs) designated under the Birds Directive. SPAs and SACs are designated by
the individual member states. Sites which have been submitted to the European
Union but which have not formally been adopted e.g. candidate SACs and proposed
SPAs, also form part of the network and are treated as if fully designated.

A key requirement of the Habitats Directive is that the effects of any plan or
project, alone, or in combination with other plans or projects, on the Natura 2000
site network, should be assessed before any decision is made to allow that plan or
project to proceed. This process is known as Appropriate Assessment (AA) and is
provided for under Articles 6(3) and 6(4) of the Habitats Directive and is transposed
into Irish law through the European Communities (Birds and Natural Habitats)
Regulations 2011 (as amended) (the “2011 Regulations”).

European Communities (Birds and Natural Habitats) Regulations 2011 - Part 5
Appropriate Assessment

Under Article 6(3) of the Habitats Directive, all plans and projects must be assessed
to determine whether the plan or project is likely to have any significant effects on
any Natura 2000 site in light of the site’s conservation objectives. This requirement
is transposed into Part 5 of the 2011 Regulations. If the project is likely to have a
significant effect on a Natura 2000 site, either alone or in combination with other
plans or projects, it must undergo an AA by the competent authority (those with
decision making powers).

The competent authority cannot consent the plan / project without first having
ascertained that it will not have an adverse effect on the integrity of the Natura
2000 site concerned. If an adverse effect is identified it may be possible to adjust
the plan/project or introduce certain mitigation measures to avoid or pre-empt,
remove or reduce impacts to a non-significant level so that the plan/project may
be approved (European Commission 2018).

For more information:
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The AA procedure is based on a four-stage approach, where the outcome at each
successive stage determines whether a further stage in the process is required. The
first stage is to undertake AA screening which establishes whether, in relation to a
particular plan or project, AA is required. The purpose of screening is to determine,
on the basis of a preliminary assessment and objective criteria, whether a plan or
project, alone and in combination with other plans or projects, could have
significant effects on a Natura 2000 site in view of the site’s conservation
objectives.

If Appropriate Assessment Screening concludes that ‘Significant effects are certain,
likely or uncertain’ the plan or project must proceed to Stage two. Stage two is the
Natura Impact Assessment, the results of which are presented in a Natura Impact
Statement (NIS). This is a more detailed ecological assessment of the proposed
activities and considers, in greater detail, whether the plan or project could
adversely affect the integrity of the Natura 2000 site.

At this stage mitigation measures are proposed to minimise and/or eliminate likely
effects on the qualifying interest features and if appropriate, the monitoring and
reporting to be undertaken.

The Greenlink Marine NIS accompanies the Greenlink Marine EIAR - Ireland and has
been used to inform the assessment provided in Chapter 11.

European Communities (Birds and Natural Habitats) Regulations 2011 - Part 6
Protection of Flora and Fauna

Annex IV of the EC Habitats Directive lists species of Community Interest in need of
strict protection. Referred to as European Protected Species (EPS), it is an offence
to deliberately kill, injure or disturb animals listed in the Annex. This requirement
is transposed into Irish statute in Section 51(2) of the European Communities (Birds
and Natural Habitats) Regulations 2011 and refers to all flora listed in Schedule 1 of
the Regulations.

Table 2-2 presents the marine species which are currently protected in Ireland
under this legislation.

In addition, certain marine species are also protected under The Wildlife
(Amendment) Act 1976-2005 (also listed in Table 2-2).

For more information:
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Table 2-2 Marine species protected by Irish statute

European Communities (Birds and Natural
Habitats) Regulations 2011

Wildlife Act 1976 (as amended)

First Schedule (European Protected Species)

Whales, Dolphins and Porpoises (all species)
Loggerhead turtle
Green turtle

Fifth Schedule

Whales, Dolphins, Seal and Porpoises (all
species)
Otter

Kemp’s Ridley turtle
Hawksbill turtle
Leatherback turtle
Common Sturgeon
Otter

As part of the Foreshore License application, GIL must demonstrate that the
proposed activities will not deliberately kill, injure or disturb animals of a European
Protected Species. If there is the potential that an activity may result in action
that could constitute an offence, then the Foreshore License would be granted
subject to conditions. It is the license holder’s responsibility to ensure compliance
with these conditions. Failure to comply with conditions is an offence.

2.3.1.3 Other relevant EU Directives

Water and sediment quality are monitored and regulated in Ireland under EU
Directives. The most relevant to the project are:

» Directive 2008/56/EC establishing a framework for community action in the field
of marine environmental policy (Marine Strategy Framework Directive, MSFD);

» Directive 2000/60/EC establishing a framework for Community action in the
field of water policy (Water Framework Directive, WFD);

» Directive 2006/7/EC concerning the management of bathing water quality
(Bathing Waters Directive, BWD); and

» Directive 2006/113/EC on the quality required of shellfish waters (Shellfish
Waters Directive, SFWD).

The WFD sets out Environmental Quality Standards that are used to assess the risk
of chemical pollutant impacts on water quality to the health of aquatic plants and
animals. EQSs are set for freshwater, estuarine and coastal waters. The MSFD
considers marine water beyond 1nm. Both the WFD and MSFD seek to ensure Good
Environmental Status (GES) within designated water bodies. The WFD requires
member states to ensure surface water and groundwater achieve "good chemical
and ecological status” by 2015 by progressive reductions in pollution and restoration.
Under the MSFD each marine region or sub-region needs to achieve GES by 2020
(Articles 1 and 3). Broadly GES for the marine environment means that marine
waters are:

» Ecologically diverse;

For more information:
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o Clean, healthy and productive; and

o Used sustainably, so that the needs of current and future generations are
safeguarded.

The BWD and the SFWD are only applicable at designated bathing waters and
shellfisheries, respectively. Sediment quality within the marine environment is
measured using the Marine Institute action levels, which were developed to consider
dredged material contamination, however this still provides a guide to the levels
contained within sediments for assessment purposes.

2.3.2 Other National legislation

A number of other national acts, under which Greenlink could require additional
consents and permits have been identified. These are summarised below:

« The Foreshore and Dumping at Sea (Amendment) Act 2009 - Under this Act, any
dredging or dumping activities will require a separate permit administered by
the Environmental Protection Agency (EPA). Email correspondence with the EPA
(Suzanna Wylde 2016, personal communication, 11 August) has confirmed that
the deposit of the marine cables on the seabed for installation and the deposit
of cable protection material e.g. concrete mattresses or rock will not require
consent.

o Continental Shelf Act 1968 - The Department of Communications, Climate Action
& Environment have confirmed via email (DCCAE 2019, personal communication,
12 June) that a license under the above Act is not required for the laying of
marine cables or the deposition of cable protection material on the Irish
continental shelf.

« Planning and Development (Strategic Infrastructure) Act 2006 - The proposed
interconnector would be considered a Strategic Infrastructure Development
(SID) and therefore requires approval from An Bord Pleanala (the Board) for the
Irish Onshore components of Greenlink. The initial stage of the application
process is mandatory consultation with the Board. During the pre-application
stage the Board may provide advice to prospective applicants as to the
application procedures to be followed, information to be provided, and
consultation requirements. The Board also ultimately decides whether a
proposed development is granted approval and, if so, what conditions should

apply.
Marine Archaeology

Although primarily land based, in recent years the National Monuments Act 1930 (As
amended) (NMA), makes provision for the protection and preservation of national
monuments and for the preservation of archaeological objects. The Act provides
for the scheduling of monuments which have been deemed to be of national
importance.

For more information:
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National monuments are managed under the auspices of the National Monuments
Service, which is currently part of the Department of Culture, Heritage and the
Gaeltacht and are protected under the National Monuments Acts 1930-2004.

The assessment in Chapter 15, takes account of the following national legislative
procedures and guidelines:

» National Monuments Acts (1930-2004);
» Heritage Act (Ireland, 1995); and

» Framework and Principles for the Protection of the Archaeological Heritage,
Department of the Arts, Heritage, the Gaeltacht and the Islands (1999).

Crossing and Proximity Agreements

The Proposed Development will cross one third-party telecommunication cable.
The Irish Offshore components of Greenlink will cross a further four third-party
telecommunications cables. The crossing of third party infrastructure is made with
prior agreement of the owners following a negotiated formal Crossing Agreement.
The Crossing Agreement describes the rights and responsibilities of the parties and
also the detailed physical design of the crossing. The design addresses the need to
protect both the cables and the third-party infrastructure and other aspects such
as crossing angle and vertical separation.

The exact physical design of the crossing will depend on both the negotiated
Crossing Agreement and the Installation Contractor methodology and may vary from
location to location. A worst case footprint has been assessed by the EIA process.

GIL is in the process of negotiating formal Crossing Agreements with existing
telecommunication owners.

For more information:
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3.1

3.2

Development of the Project and Alternatives

This Chapter summarises the development of Greenlink, including the alternatives
which have been considered and the rationale for selection of the Proposed
Development. It considers technology selection; summarises the processes that were
undertaken to identify an Irish connection point; and sets out the alternative landfalls
and marine route options which have been considered in developing Greenlink.

The evolution of the Onshore Wales, Onshore Ireland, Marine Wales aspects of
Greenlink are presented separately in the respective Environmental Statements and
Environmental Impact Assessment Reports.

‘Do-Nothing Option

The ‘do nothing’ option dictates that generation of electricity needs to be based in
the country where it is used and constrains export of electricity when generation
exceeds demand. One of the key actions identified in the European Commission
Priority Interconnection Plan and the TEN-E regulations is to increase the transmission
capacity between countries and improve security of supply.

To meet its obligations under the United Nations Framework Convention on Climate
Change and the 2016 Paris Agreement, the European Union’s goal is an electricity
system to which renewables will contribute around half of the generation in 2030 and
that will be fully decarbonised by 2050. A well connected and integrated trans-
European grid is indispensable for making the energy transition a success (EC 2017).

Greenlink has been awarded Project of Common Interest (PCl) status by the European
Commission, making it one of Europe’s most important energy infrastructure projects
and granting it the “highest national significance” possible.

The ‘do nothing’ option would therefore not be supported by Irish government and
EU policy and would not support the European Union and Ireland’s commitment to
combating climate change.

Selection of Technology

Greenlink will consist of a pair of high voltage direct current (HVDC) submarine and
underground onshore cables connected to an AC/DC converter station in each
country. The converter station in Ireland will be connected to the Great Island
substation via high voltage alternating current (HVAC) underground cables.
Electricity will be able to flow in either direction between Ireland and Great Britain
(GB).

Irish and GB electricity transportation grids operate as HVAC systems, in which the
direction of the current changes (and then changes back) on average fifty times a
second. However, an HVAC interconnector between the Irish and GB grids is not
technically and economically feasible as:

For more information:
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e The Irish and British grids are not “synchronized”, i.e. the current reversals are
not happening at the same times - without this synchronization, power cannot be
successfully transmitted between the grids with an HVAC interconnector; and

o The capacity of HVAC underground or subsea cables to transmit power reduces
significantly with distance travelled such that an HVAC interconnector would not
be an economic means to transmit power between Ireland and GB.

Therefore, a HVDC interconnector, including a converter station at each end to
change the current to HVAC is the best current technology.

Transmission electricity losses emanate in the form of heat and are increased with
the current flowing through the equipment. HVDC cable witness lower losses when
compared to HVAC cables and therefore is a more efficient technology.

Connection Options

3.3.1 lIrish and GB Transmission Networks

The importance of Greenlink, linking the Irish and GB Transmission Networks, is
recognised through its PCI status which makes it one of Europe’s most important
energy infrastructure projects and granting it the “highest national significance”
possible. The requirement and need for Greenlink has been reinforced by Ofgem (GB)
and CRU (Ireland) via the completion of a Cost Benefit Analysis which demonstrates
that Greenlink offers economic benefit to consumers in both jurisdictions.

3.3.2 Transmission Network Substation Connection Options

The configuration of any interconnector project is influenced by the location of the
existing network infrastructure, its ability to accommodate the required connection
capacity, any requirement for network reinforcements, and other factors such as
environmental constraints. A review of these factors was undertaken for both the
Irish and GB Transmission Networks by EirGrid and National Grid Electricity System
Operator, respectively.

3.3.3 Irish Transmission Network

A review of suitable points of connection was undertaken in Ireland. Connection
locations on the east of Ireland were assessed. Following a network review the most
suitable location on the east of the Irish Transmission Network was found to be the
Great Island Substation in County Wexford.

3.3.4 GB Transmission Network

The National Grid completed a Connections and Infrastructure Options Note process
to assess potential grid connection locations within the GB Transmission Network.
Connection locations to the west of the GB Transmission Network were assessed.

For more information:
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The Connections and Infrastructure Options Note process is a defined procedure
which is used for all large electricity users and generators seeking connection to the
GB electricity network. This process considers both the cost benefit of different
connection options and the engineering limitations of the existing network.

Eight substations were initially considered as potential connection points. National
Grid Electricity System Operator then completed a Cost Benefit Analysis for the four
remaining options (Alverdiscott 400kV, Swansea North 400kV, Pembroke 400kV and
Pentir 400kV). Figure 3-1 and Table 3-1 presents a figure and table included in the
Connections and Infrastructure Options Note that summarises route distances
between Ireland and the four options.

Table 3-1 Summary of project distances

Distance (km)

Onshore Offshore Total Distance
Alverdiscott 400kV 38 222 (direct) 260
Pembroke 400kV 36 159 (known constraints | 195
included)
Swansea North 400kV 59 207 (direct) 266
Pentir 400kV 49 220 (direct) 269

Note: It was acknowledged that length of direct offshore routes is likely to increase by 10 to 20% as
constraints become known and therefore costs would increase accordingly.

After completing the Connections and Infrastructure Options Note and Cost Benefit
Analysis, National Grid Electricity System Operator determined the most economical
connection point to be Pembroke 400kV substation, requiring only a busbar extension
to provide a connection point for Greenlink. National Grid Electricity System
Operator also concluded that the site facilitates the connection from other points of
view (environmental, consenting etc) and as such is the preferred connection point.
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Landfall Options

Following identification of Great Island substation as the connection point for
Greenlink, an options appraisal study of the adjacent coastline was undertaken using
a search area from approximately Brownstown Head, Co. Waterford to Bannow
Beach, Co. Wexford. Ten potential landfall sites were selected based on their
proximity to the Great Island substation.

The decision was taken early on to discount a route up the River Barrow estuary
directly to Great Island for the following reasons:

o The River Barrow estuary adjacent to the Great Island substation forms part of
the River Barrow and River Nore Special Area of Conservation (SAC). The site is
important for the presence of a number of EU Habitats Directive Annex | listed
habitats and well as Annex Il listed species such as Freshwater Pearl Mussel,
White-Clawed Crayfish, Salmon, Twaite shad, three lamprey species (sea, brook
and river lamprey), the whorl snail Vertigo moulinsiana and otter. The River
Barrow is the only site in the world for the hard water form of the Freshwater
Pearl Mussel and one of only a few rivers in Ireland in which twaite shad spawn.

e Although there is a navigation channel through the estuary to the Port of
Waterford in which water depths reach 10m, water depths across most of the
estuary are typically 5m or less. Constraints in this area include:

e Navigation channels, dredged channels and designated anchor zones are
avoided where possible when routeing a cable due to the risk posed to the cable
from dredging and accidental anchoring. Additionally, the sterilisation of a
designated anchor zone and the disruption effects to commercial shipping that
would be experienced during installation.

e Long stretches of shallow water depths are technically difficult from a cable
installation perspective, requiring very slow moving anchored barges. This can
lead to increased levels of disruption, habitat disturbance and higher costs.

The options appraisal (desk-top study), undertaken by Intertek EWCS (2015),
considered a range of environmental, technical and economic constraints to identify
suitable landfall locations within the search area. It was undertaken in parallel with
consideration of onshore locations for converter stations and underground and marine
cable routes.

Ten potentially suitable landfall locations were identified, of which four were visited
by Arup (Onshore Consultants) and eight were visited jointly by Arup and Intertek
EWCS (Offshore Consultants) in 2015. This ensured all sites had been visited and
assessed. Shown on Figure 3-1 (Drawing P1975-LOC-003), the ten sites were
Rathmoylan Cove, Boyce’s Bay, Sandeel Bay, Carnivan Bay, Baginbun Beach, Dollar
Bay, Booley Bay, Newtown Beach, Bannow Beach and Cullenstown Beach.

Each landfall site was scored based on technical and environmental criteria. Criteria
assessed included vessel access, beach composition, amenity impact, environmental
constraints (e.g. presence of protected sites), exposure, coastal erosion, access to
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beach, cable engineering and protection requirements, obstructions and existing
infrastructure.

After site visits, four preferred options were identified:
1. Baginbun Beach;
2. Sandeel Bay;
3. Booley Bay; and
4. Boyce’s Bay.

Of these sites, landfalls 1 and 2 are on the east coast of the Hook Head Peninsula, 3
and 4 are on the west coast of the Hook Head Peninsula.

Table 3-2 provides a summary of the four options and the reason for the selection of
Baginbun Beach as the preferred landfall. A report outlining the route selection
process and the environmental effects considered as part of this selection process in
greater detail are included at Technical Appendix L.
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3.5

Offshore Route Selection

mew

INTERCONNECTOR

The development of the submarine cable route balances the need for a technically
feasible and economically viable route corridor whilst limiting disturbance to people
and the environment, and minimising cable length. In identifying preferred options,
and determining if a route is feasible, the physical, environmental and human aspects

were considered.

Route development has been an iterative process involving cycles of consultation,
refinement and survey. The submarine cable route has been designed to avoid or
reduce environmental effects to ALARP levels (i.e. As Low As Reasonably Practicable)

while also accommodating other factors.

Three main objectives have driven route development:

e To avoid where possible, or otherwise minimise the distance through which the
route crosses reef habitat within the Hook Head SAC (Proposed Development) and
Pembrokeshire Marine Special Area of Conservation (SAC) (Marine Wales); and

e To minimise disruption to shipping associated with Waterford Port (Proposed
Development), Milford Haven (Marine Wales), and offshore traffic separation

schemes (Marine Wales); and

e To avoid where possible, or otherwise minimise the distance through which the

route crosses the Castlemartin Firing Range (Marine Wales).

The stages of the process to define the Greenlink route are described in detail below,

but can be summarised as follows:

Desk-top study (Intertek 2015) develops four offshore\
routes (Options A, B, C and D) between Freshwater
West, Wales and three short-listed landfalls (Boyce’s

Bay, Booley Bay and Baginbun Beach) in Ireland. Y

Consultation with Irish National Parks & Wildlife Service
(NPWS) concludes in re-instatement of fourth Irish

landfall; Sandeel Bay. )

~

GIL and Intertek routeing workshop discounts Options B,
C and D but introduces Options E and F.

J
Re-examination of routes ahead of cable route survey.\
Consultation and new data leads to refinement and new
route option development. Option E and Option F re-
named to Route A and Option C respectively. Routes B
and E (Wales Marine) and Option D (Irish Marine)
developed. Y,

N
Reconnaissance survey of Route A and Route E in Welsh
waters. Consultation with NRW and further survey leads

to final route being defined. )

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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INTERCONNECTOR

3.5.1 Desk-top study 2015

GIL commissioned Intertek EWCS to undertake a desktop study (Intertek EWCS 2015)
to identify feasible submarine cable corridors between three short-listed landfalls in
Ireland (Boyce’s Bay, Booley Bay and Baginbun Beach) and the recommended landfall
at Freshwater West, Wales for further investigation.

Constraints within the study area were identified and categorised as major,
moderate, minor or no constraint, according to the likely impact on cable
installation. The constraint categories were mapped and routes were designed to
take cognisance of the constraints and their categorisation.

The outcome was four offshore routes with options to connect to each of the landfalls
in Ireland; Figure 3-3 (Drawing P1975-LOC-005). These were identified as Options A
to D; with the shortest route Option A being 145km and the longest Option D being
186km. Options B, C and D all crossed a large area of sand waves. These sediment
features can complicate installation activities and notably, existing
telecommunication cables have been routed around these sand waves.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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3.5.2 NPWS consultation December 2015

On 09 December 2015 the National Parks & Wildlife Service (NPWS) was consulted
regarding the Irish landfalls, resulting in the re-instatement of a fourth landfall site;
Sandeel Bay.

3.5.3 Route workshop December 2015

GIL and Intertek EWCS conducted a routeing workshop on 10 December 2015. At this
workshop preliminary research into the area of sand waves was presented, concluding
that the heights of waves are between 10 - 15 m with slope angles in excess of 10°.
The sand waves by their nature are likely to be mobile, however there is little
confirmation of the rate of this mobility and it would require several bathymetric
campaigns at different times to determine the mobility. A decision was made to
discount Options B, C and D from further investigation.

An alternative Option E was introduced, during the workshop, to alter the approach
to the cable-crossings. Option E sought to conduct the cable-crossings in a ‘stepped’
approach and thus shorten the route. The result was a 2km reduction in cable length
when approaching the Baginbun Beach landfall.

Refinements were also made to Option A & E in the Irish nearshore region owing to
additional bathymetric and geological data being available. In addition, an Option F
was developed as an alternative shorter option to Option A to the landfalls on the
west coast of the Hook Head Peninsula.

Options A, E and F as defined after the workshop are shown in Figure 3-4 (Drawing
P1975-LOC-006).

Intertek EWCS (2016b) subsequently concluded that the ‘preferred route’ for survey
depended on the lIrish landfall chosen, but based on the shortest, least constrained
route, Option E was currently the preferred route.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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3.5.4 February to August 2018

Ahead of the cable route survey Option E (to Baginbun Beach) and Option F (to
Boyce’s Bay) were re-examined in light of hew data and consultation undertaken with
Port of Waterford Company, and in Wales, Natural Resources Wales, Castlemartin
Firing Range and Milford Haven Port Authority.

These two routes were renamed to become Route A (to Baginbun Beach) and Option
C (to Boyce’s Bay) respectively in the subsequent route development work as
reported in Intertek EWCS (2018b).

3.5.4.1 Ireland

Consultation with the Port of Waterford Company (identified serious reservations
with the Irish landfalls on the western side of the Hook Head Peninsula (Boyce’s Bay
and Booley Bay). Port of Waterford Company requested that any route within the
estuary should avoid the main navigation channel and follow or be as close to as
possible the outcropping rock on the eastern coastline. This constraint combined
with the environmental sensitivities of the River Barrow estuary (i.e. reef habitat and
important twaite shad spawning habitat), led to the recommendation that Baginbun
Beach should be considered the preferred landfall for cable route survey. This
therefore identified that Route A would be the ‘preferred route’ for survey, but with
Option C to Boyce’s Bay retained in case survey of Route A proved unfeasible ground
conditions were present (Figure 3-5, Drawing P1975-LOC-007).

On the approach to Baginbun Beach, Option D was developed as an option to Route A
to avoid an area of outcropping rock identified on bathymetric survey data obtained
from INFOMAR; shown on Figure 3-6 (Drawing P1975-BATH-005).

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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INTERCONNECTOR

3.5.4.2 Wales

Further route development occurred to reduce the distance of the route either in
protected sites or reduce distance through sensitive habitat features as follows:

Route A

e Minor route amendments were made to move the route further south, reducing
the distance the route crossed the Skomer, Skokholm and the Seas off
Pembrokeshire Special Protection Area (SPA). Routeing is constrained by the
location of a disused explosive dumping ground in this area.

o Where appropriate, alterations were made to minimise the length of the route
across potential reef features, a designating feature of the Pembrokeshire Marine
SAC.

e The route was optimised to consider new information obtained on wrecks and
obstructions.

e Nearshore route adjustments were made using SEACAMS bathymetric data
provided by Bangor University. A channel infilled with sediment was identified
within the outcropping rock. The routes were revised to follow this channel.

o The amendment resulted in the route going further into the Castlemartin Firing
range. Consultation with the MoD confirmed that this was feasible.

Route B

e An alternative to Route A in Welsh waters, this route sought to reduce the
distance within the Pembrokeshire Marine SAC and crossing of potential areas of
bedrock reef habitat.

e This option encroaches further into the Castlemartin Firing Range; although this
was confirmed as acceptable through consultation with the MoD.

e Route B was later discounted from further investigation, as although it reduced
the distance through the Pembrokeshire Marine SAC it did not minimize the length
of potential reef habitat crossed. Consultation with NRW confirmed that reef
habitat outside the SAC should be regarded in the same manner as reef habitat
within the SAC.

Route E

¢ Following consultation with NRW, it was concluded that further efforts should be
made to avoid the potential areas of reef; a designating feature of the
Pembrokeshire Marine SAC.

¢ Route E sought to avoid potential areas of reef by routeing around it to the north.

e Routeing closer to the Milford Haven harbour entrance was confirmed as possible
through consultation with Milford Haven Port Authority.

Routes A, B and E are shown in Figure 3-7 (Drawing P1975-LOC-004).

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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Intertek EWCS (2018b) concluded the preferred option for survey was Route A, due
to it being the shortest route. However, it was recommended that an initial
reconnaissance survey was undertaken to assess the presence and quality of reef and
/ or sensitive habitats along Route A within the Pembrokeshire Marine SAC. If reef
habitat was identified then investigation of Route E should be undertaken to allow
comparison and selection of a route that minimizes the potential effects on the
habitat.

A strategy was developed and agreed with NRW, that provided a decision making
process to be followed during the survey. The objective of the strategy was to
provide a framework for comparing the environmental results from Route A and
Route E leading to a decision on the final route for survey. The area defined as the
‘reconnaissance survey’ is shown in Figure 3-8 (Drawing P1975-SURV-011).

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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3.5.5 Route refinements during survey

Extensive route development was carried out during the cable route survey. This fell
into two categories;

e minor refinements as a result of identification of potentially challenging areas for
cable installation e.g. large sand waves and areas of hard ground; and

e major route development to avoid reef habitat.

3.5.5.1 Minor route refinements

Proposed Development

On the approach to Baginbun Beach both Route A and Option D were surveyed (Figure
3-9, Drawing P1975-SURV-013). The small sand channel on Route A between
outcropping rock features was approximately 35m wide at the narrowest point. This
outcropping rock falls under the definition of Annex | Reef (Stony Reef); a Qualifying
Interest Feature of the Hook Head SAC. Mapping of the bedrock reflector shows that
installation of the cable along Route A would likely require external cable protection
measures e.g. rock berm, in order to protect the cable.

However, mapping of the bedrock reflectors on Option D shows that there is sufficient
sediment depth around the loop to achieve the likely required burial depths and
protection for the cables. Therefore, although Option D increases the length of the
cables, it has been selected as the preferred route as it avoids the sensitive reef
habitat.

Marine Wales

At KP26 large sand waves are present (Figure 3-10, Drawing P1975-SURV-004).
Additional survey lines were carried out to determine the extent of the sand waves
and investigate the feasibility of routeing around them. The sand waves proved to
be a sequence of sand waves that were too extensive, and a route around was not
viable. No change to the indicative centreline could be made.

Pre-survey analysis of available SEACAMS bathymetric data provided by Bangor
University identified a possible sandy channel system within the extensive rock
outcrop (potential Annex | reef habitat) in nearshore Wales. The survey was
engineered to acquire data over a 500m corridor with the intent to highlight more of
the channel system within the bedrock.

Once the survey was outside the area covered by the SEACAMS data it was identified
that the channel system deviated outside the initial survey corridor. Therefore,
additional geophysical survey data was acquired showing that it was possible to follow
the channel system northwest of the original route. A route was then developed to
follow the channel avoiding the outcropping rock where possible, and survey data
collected along this alignment; shown in Figure 3-11 (Drawing P1975-SURV-001).
Survey data confirmed that there is likely to be sufficient sediment depth within the
channel to achieve the likely required burial depths and protection for the cables.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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3.5.5.2 Major route development

The major route development focused on the route within Marine Wales, but has
been included for information purposes as it sought to avoid or reduce the route
length across Annex | Reef habitat.

On completion of the reconnaissance survey of Route A and Route E biotope maps,
seabed photographs and an interpretive report were submitted to NRW for review.
These identified extensive areas of Annex | Reef habitat on both routes. The
Conservation Objectives for the Pembrokeshire Marine SAC for Annex | Reef habitat
is that “The overall distribution and extent of the habitat features within the site,
and each of their main component parts is stable or increasing”.

Having reviewed the extent of the Annex | Reef biotopes described for the eastern
section of Route A, NRW concluded:

“due to the extent of the reef and the type of reef habitats contained within, the
presence of a cable and associated construction work and protective covering would
compromise the conservation objectives of the feature, should this section of Route
A be used. (NRW 2018a)”

The same rationale applied for the eastern sections of Route E where Annex | reef
feature has been identified throughout the width of the corridor, the loss of reef in
that area would also be too great to be considered insignificant.

NRW (2018a) recommended that additional geophysical survey be completed to the
eastern end of the reconnaissance survey area between Route A and Route E.

Two north-south geophysical survey lines were run between Route E and Route A
(Figure 3-12, Drawing P1975-SURV-012) to identify if possible, the northern extent of
the bedrock outcrop which formed the reef feature on Route A. The additional
geophysical lines showed the top of the bedrock slightly north of the extent of the
Route A survey corridor. This led to a route being designed between Route E and
Route A that avoided the sensitive reef habitat on both routes (Figure 3-12, Drawing
P1975-SURV-012).

Seabed photographs, a biotope map and interpretative report were subsequently
submitted to NRW for the new route section for review. NRW (2018b) considered the
biotope to be present should be classified as A5.141 or SS.SCS.CCS.SpiB
“Spirobranchus triqueter with barnacles and bryozoan crusts on unstable circalittoral
cobbles and pebbles”. NRW considers this biotope forms part of the Annex | Reef
(stony reef) habitat. However, NRW (2018b) advice concluded:

“NRW considers that this alternative route is likely to be preferable to routes A and
E because:

- The cobble/sediment biotope identified, potentially A5.141, will have a low
sensitivity to the cable lay. If the cable is buried within this biotope, and
covered with the existing sediments, recovery will occur as the sediments are
routinely scoured and moved by wave and tidal action. As stated in the JNCC
biotope description for A5.141 “This biotope is characterized by a few

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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ubiquitous robust and/or fast growing ephemeral species which are able to
colonise pebbles and unstable cobbles and slates which are regularly moved by
wave and tidal action” and long-lived or delicate species are not regularly
present.

- There are boulders and other potential Annex | habitats including Sabellaria reef
present. The side scan and drop-down video however appear to indicate that
these habitats can be avoiding through micro-siting of the cable.

At this stage, and without prejudice to later comments made during the application
phase, NRW would not consider that there would be significant issues with laying a
cable within A5.141, should burial of the cable be possible within this habitat with
covering of local sediments from A5.141 biotope. (NRW 2018b)”

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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3.5.6 Summary of Route Development

The following flow diagram summarises the route evolution of the indicative
Greenlink centreline and how the routes were developed during the offshore survey
campaign. The reference numbers on the left hand side are to be read in conjunction
with Figure 3-13 below (P1975-LOC-008-A).

REFi#1

Pre-Survey proposed routes

REF#2

New route to reduce impacts of
crossing a designated reef feature

REF#3

Amendment to nearshore Wales
routes

REF#4

Reconnaissance surveys along Route
A and Route E

REF#5

Reconnaissance survey to highlight
channel extents

REF#6

Re-routed area avoiding Annex 1
habitats identified on Route A &
Route E

REF#7

Excluding Route C from Geophysical
investigation work

REF#8

Post Survey Centre Line

REF#9

Post Survey Centre Line Revl

For more information: i
W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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3.6

Summary of Alternatives

Greenlink

INTERCONNECTOR

Table 3-3 summarises the alternatives considered and the environmental
considerations behind the decision to discount options.

Table 3-3 Summary of alternatives

Category

Strategy

Option

Do Nothing

Description and Environmental Considerations

e The ‘do nothing’ option dictates that generation of

electricity needs to be based in the country where it is
used and constrains export of electricity when

generation exceeds demand.

e Option is not supported by Irish government and EU

policy as it goes against the European Commission’s
priorities and commitments to combating climate

change.

Decision

DISCOUNTED

Install

Interconnector

¢ Increases the transmission capacity between countries

and improves security of supply.

e Supports the growth and integration of low carbon

energy.

e Greenlink has been awarded Project of Common

Interest (PCl) status by the European Commission,
making it one of Europe’s most important energy
infrastructure projects and granting it the “highest

national significance” possible.

SELECTED

Technology

HVAC

HVDC

e HVDC cable is

e HVAC interconnector between the Irish and GB grids is

not technically and economically feasible as:

The Irish and British grids are not “synchronized”,-
without this synchronization, power cannot be
successfully transmitted between the grids with an
HVAC interconnector;

The capacity of HVAC underground or subsea cables
to transmit power reduces significantly with distance
travelled such that an HVAC interconnector would
not be an economic means to transmit power
between Ireland and GB

the more efficient technology
experiencing lower losses (e.g. heat) when compared
to HVAC cable.

DISCOUNTED

SELECTED

Connection

Point

Great Island

¢ Following a network review the most suitable location

on the east of the Irish Transmission Network was
found to be the Great Island Substation in County
Wexford.

SELECTED

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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Option

Description and Environmental Considerations

Greenlink

INTERCONNECTOR

Decision

Category

Landfall /
Offshore
route

Direct to Great
Island via River

Barrow

e Would require routeing through the River Barrow and

River Nore SAC an important spawning area for Annex
Il listed fish species including Salmon, Twaite shad and

three lamprey species.

e Would require technically challenging shallow water

installation. Substantial constraints in the form of
navigation channels, dredged channels and designated

anchor zones.

e Port of Waterford Company had significant concerns

about any route within the estuary.

DISCOUNTED

Baginbun Beach

e Offers the shortest overall offshore cable route length

and met the technical requirements other landfalls fell
short on.

¢ A sand channel with sufficient depth to achieve cable

burial has been confirmed during the cable route
survey through the Hook Head SAC, ensuring significant
adverse effects on the Reef Qualifying Interest can be

avoided.

SELECTED

Sandeel Bay

¢ Sandeel Bay was de-selected when analysis of INFOMAR

bathymetric data identified likely extensive reef
habitat offshore. Any route to the landfall would likely
require extensive external cable protection on the
Qualifying Interest Reef. It could not be discounted
that this would not lead to significant adverse effects

on the Hook Head SAC.

DISCOUNTED

Boyce’s Bay

e The Port of Waterford Company expressed strong

reservations regarding the route as it entered the
shipping channel. The Port Company required the
cable route to be as close to the headland as possible,
an area which may have only a veneer of sediment
overlying rock which would likely result in external

rock protection being required.

e The outcropping rock is likely to be Annex | Reef (Stony

Reef) habitat and although not within the Hook Head
SAC, forms part of the wider habitat for which the site

is designated.

e The landfall was discounted in 2018 when the cable

route survey confirmed a route into Baginbun Beach

was feasible.

DISCOUNTED

Booley Bay

e Consultation with the Port of Waterford was

undertaken on 09 March 2016. A 100m wide corridor

(marked on Admiralty Chart) is dredged at Duncannon

DISCOUNTED

For more information:
W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility

3-33



Greenlink Interconnector Limited

Greenlink Marine Environmental Impact Assessment Report - Ireland

Greenlink

INTERCONNECTOR

3.7

Category Option Description and Environmental Considerations Decision

approximately 3-4 times a year, to stop the shipping

channel from silting up. The offshore approach to the
landfall would intersect this area risking both the ports
activities and the cable. Therefore, Booley Bay was
dropped from further consideration on environmental
grounds as it would have a significant effect on another

marine user.

Proposed Development

The final Greenlink route being taken forward for consent in Ireland and Wales is
shown in Figure 1-1 (P1975-LOC-001). Figure 3-14 (Drawing P1975-CORR-002)
presents the Proposed Development in Ireland. An indicative centreline is shown on
the Figure, noting that this will be subject to change as micro-routeing is undertaken
within the consented corridor by the Installation Contractor.

The advantages of the final route, in comparison to alternative routes considered
are:

Proposed Development

e Theinstallation solution at the landfall has been selected as horizontal directional
drilling, which will ensure that intertidal Annex | reef habitat is not affected by
the Proposed Development, and disruption to the recreational use of the beach
is minimised.

o The route uses an existing sand channel between extensive Annex | reef habitat
within the Hook Head SAC. Survey has confirmed that the sand channel contains
adequate sediment cover to allow full burial of the Greenlink cables; although a
contingency to place external cable protection at the HDD exit points is being
considered as a worst case.

e The route avoids shipping channels in to and out of Port of Waterford.
Offshore Ireland

e The route avoids the extensive area of sand waves by routeing to the south.
Marine Wales

e The route minimises the area of Annex | reef habitat crossed and avoids the most
sensitive habitats where cable installation may have significantly affected the
conservation objectives of the Pembrokeshire Marine SAC.

e The route minimises the length within the Castlemartin Firing Range while
avoiding other constraints such as presence of Annex | reef and historical dumping
sites.

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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2.

4.1

4.2

Project Description

Introduction

This Chapter presents information on the Proposed Development - the Irish Marine
components of Greenlink from mean high-water springs (MHWS) at Baginbun Beach,
Co. Wexford, to the 12nm limit. It also includes information on the Campile Estuary
component of Greenlink - an area of foreshore at the Campile Estuary where the land
cables cross underneath the River Campile.

Information is also provided on the Irish Offshore components of Greenlink from the
12nm limit to the Republic of Ireland / UK median line.

The installation, operation (including repair & maintenance) and decommissioning
phases of Greenlink are described in terms of the likely component options and their
installation as follows:

¢ Installation: Options for the submarine cable installation process including the
pre-installation surveys, the range of vessels to be used and different installation
techniques which could be employed in submarine cable laying, jointing and
burial.

e Operation: The physical characteristics of the submarine cables including
information about their design, operation, repair and maintenance. Emissions
produced during operation, in the form of heat, and electric and magnetic fields
are discussed.

e Decommissioning: The recovery and dismantling activities involved in
decommissioning a typical submarine power cable at the end of its operational
life.

A summary of the elements of Greenlink is provided in Section 4.2.

Project overview

Greenlink is a proposed subsea and underground electricity interconnector cable
between the existing electricity grids in the Republic of Ireland and Great Britain
with a nominal capacity of 500 megawatts. Greenlink will provide a new
interconnector between EirGrid’s Great Island substation in County Wexford (Ireland)
and the National Grid’s Pembroke substation in Pembrokeshire (Wales). The power
will be able to flow in either direction at different times, depending on supply and
demand in each country.

The high voltage grid systems in the UK and Ireland operate using high voltage
alternating current (HVAC). To transport the electricity from one country to the
other, the HVAC power is converted to high voltage direct current (HVDC) at a
converter station located onshore and transmitted by means of HVDC cables to the
other converter station, whereupon it is converted back from HVDC to HVAC for
integration into the high voltage work in the other country.

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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Greenlink will consist of two converter stations, one close to the existing substation
at Great Island in County Wexford (lreland) and one close to the existing substation
at Pembroke in Pembrokeshire (Wales). The converter stations will be connected by
two HVDC cables under the Irish Sea. HVDC provides the most efficient and effective
means to transport electricity over the distance involved.

The subsea cable system will be joined to the corresponding land cable system in a
transition joint pit (TJP) located above MHWS, and therefore does not form part of
the Proposed Development (this application). An application for consent for the Irish
Onshore components of Greenlink will be submitted to An Bord Pleanala. Further to
this, an application will be submitted to Pembrokeshire County Council for the Welsh
Onshore components.

A Marine License application for the installation and operation of submarine cables
has been submitted to Natural Resources Wales that covers the Welsh Marine.

The proposed connection points are Freshwater West, Pembrokeshire, Wales and
Baginbun Beach, Co. Wexford, Ireland. Figure 4-1 presents a schematic of Greenlink,
and Figure 4-2 (Drawing P1975-CORR-002) presents the Proposed Development. The
total length of the Greenlink marine cables is 159.27km of which 35.65km forms the
Proposed Development in Irish territorial waters and 49.72km is within Irish Offshore
waters.

Figure 4-1 Pictorial representation of Greenlink

‘ . .!l'b_
) natonalgnd
ERGRID ~

c.1km c.1km Pembroke
underground I..-Ildi-rgl'(.-.“"':j Sub-station

:"‘)

AC cable

ter 'FH_H__Q Converter
| 23',.11"""“-\-._‘ Station
onshore A onshore
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&) 160km subsea HVDC cable
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4.3

Submarine cable route description

The submarine cable corridor derived from preliminary cable route engineering,
consultation with stakeholders and survey is shown in Figure 4-2 (Drawing P1975-
CORR-002). Kilometre points (KPs) have been assigned to the route running from KPO
at MHWS, Freshwater West to KP159.27 at MHWS, Baginbun Beach. The proposed
submarine cable corridor crosses the UK/Republic of Ireland median line at KP73.8.

The proposed submarine cable corridor (for which consent for installation of the
marine cables will be applied for) is generally 500m wide. A small part of this width
will be required for installation (of the order of 10-20m) once the final cable route
within this corridor is agreed. It is proposed to finalise the precise position of the
submarine cables within the corridor after permits are granted but before installation
has commenced. This will allow for optimisation of the final laid submarine cables
to minimise engineering and environmental challenges, such as avoidance of:

¢ Unexploded ordnance (UXO0);

e Boulders;

¢ Undulations as troughs and ridges;

e Mobile sand features as sand waves;

e Areas of hard soils and gravels;

e Sensitive habitat features such as bedrock, stony or biogenic reef;
e Steep slopes;

e Any debris not removed prior to installation; and

e Other magnetic anomalies.

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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4.4

4.5

Submarine cable description

Greenlink will be a submarine cable system including two HVDC cables, laid alongside
each other. A fibre optic cable will also be laid for control and communication
purposes. It is likely that cables will be bundled together and installed with no
separation between the cables (Figure 4-3).

The cable will be a cross linked polyethylene (XLPE) cable (Figure 4-4). XLPE is an
extruded polyethylene material that is thermoset after extrusion through a controlled
heating process. XLPE cables have been in use for alternating current (AC)
applications since the 1980s and for HVDC applications since around 2000 and have
proven to be reliable.

Figure 4-3 Typical cable bundle Figure 4-4 Example of XLPE
arrangement submarine cable

The cable will have a lead sheath, to ensure no moisture can penetrate the insulation,
and steel wire armour to protect the cable from external damage during installation
and burial/protection. The armouring is made from round or flat steel wire wound
in a helical form. Over the armour wires a polyethylene sheath is applied to make
the cable easier to handle and ensure the armour wires remain in place during
bending. The cable conductor will be either Aluminium or Copper.

Each cable will be approximately 120-130mm in diameter (260mm per bundle) and
will weigh approximately 35-40kg/m. They will operate at a voltage of 320kV.

Indicative programme

The programme for the commencement of installation has not yet been agreed but
for a scheme of this size to be constructed it is expected to take approximately 36
months from start to finish. The project is envisaged to commence on-site
construction in late 2020 and be fully operational in 2023. Table 4-1 presents an
indicative programme of works for Greenlink.

In general installation in European waters are undertaken in the summer season,
broadly between April and October. This period is determined primarily by the high
probability of adverse weather occurring outside of this period. The schedule will
also be affected by factors such as, the availability of cable, the delivery of cable,
other commitments of the installation contractor, and any Project Specific Mitigation
proposed by the EIA process.

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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4.6

The exact timing of the landfall works will be dependent upon the offshore works and
licensing conditions that will be designed to limit the potential for significant effects
on features of conservation interest. The landfall preparatory works may be
undertaken in winter months when there will be fewer people using the beach areas.

To determine whether Project Specific Mitigation is required the EIA has assumed
activities could occur at any time of the year.

Table 4-1 Indicative programme for marine works

Activity Duration ‘ 2021 2022

(months

Landfall preparations - Ireland*

Landfall preparations - Wales* 5
Pre-lay survey 1
Route preparation 1
Cable lay & burial 3
External cable protection installation 1

* Sequencing of landfall preparation works may change

Pre-installation works

4.6.1 Unexploded Ordnance (UXO) survey

Given the nature of the marine development, there is a risk that UXO may be
encountered during intrusive activities e.g. during survey campaigns and the
subsequent cable installation. UXO can present a high risk to vessels, personnel and
the environment if encountered within the Proposed Development and specifically
within the footprint of the installation equipment.

During route design a UXO desk top study was prepared (1° Line Defence 2018), which
describes the risk of encountering UXQO’s along the cable route. The study determined
the relevant military history of the area crossed by the Proposed Development, the
types of UXO used, and the expected presence and distribution of these UXO. The
study concluded that the risk from different types of UXO is not homogenous and
broadly split the Greenlink route into four zones:

1. Zone 1: Welsh mainland - risk from land service ammunition (LSA), small arms
ammunition (SAA) and unexploded bombs (UXB’s) identified.

2. Zone 2: Eastern offshore - larger items such as sea mines, but also risk from smaller
items such as projectiles and other land service ammunition (LSA).

3. Zone 3: Western and central offshore - primary risk is from larger items of
ordnance, mainly sea mines.

4. Zone 4: Irish mainland - no significant risk of UXO identified.

For more information:

W: www.greenlink.ie

Co-financed by the European Union
Connecting Europe Facility
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The Proposed Development lies within Zones 3 and 4. The assessment concluded that
for Zone 3 the risk is medium to high; and low for Zone 4 (see Technical Appendix J,
Appendix i and ii).

It is possible that an UXO survey, using a magnetometer array, will be undertaken
prior to installation. This is typically undertaken by the cable installation contractor
within six months of cable installation starting, using one vessel. It is unlikely that
the entire cable route would be surveyed; instead potential hotspots would be
targeted. It has been assumed that UXO survey would be required in the Proposed
Development.

Magnetometers are passive devices which detect magnetic anomalies compared to
the earth’s magnetic field such as those caused by geological faults and buried
metallic objects (e.g. pipelines, cables, ordnance) that may not be detected by
standard geophysical survey equipment i.e. side scan sonar survey.

4.6.2 Geophysical survey

Although detailed engineering surveys have been completed for Greenlink
(September to December 2018), there is the potential that the Installation Contractor
will conduct further surveys prior to the commencement of cable installation.

The objectives of these surveys are to confirm that no new obstructions have
appeared on the seabed since the original marine surveys were undertaken, and to
confirm the viability of the proposed centreline of the marine cables within the
submarine cable corridor with regard to seabed conditions, bathymetry and any other
seabed features.

The survey will involve standard geophysical survey techniques as follows:

e Bathymetry: Swathe and multi-beam acoustic echo sounder systems are used to
record water depth, prepare a 3D digital terrain model of the route and to
describe the seabed topography along the submarine cable corridor. The 3D
terrain model built from the bathymetrical data will be used to identify mobile
seabed features and, where applicable, to assess the mobility of these mobile
seabed features by comparing its location relative to the previous route survey.
An example of the type of data obtained is presented as Figure 4-5.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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Figure 4-5 Example multi-beam image from Welsh Marine
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Source: MMT (2019) - Shaded bathymetric relief showing ripples and sandwaves between KP25.685 and
KP26.390

e Side Scan Sonar (SSS): The sonar signal is emitted from a towfish towed behind
the survey vessel along the submarine cable corridor. Reflections from sediments
and other hard objects are received back at the towfish and processed on board
the survey vessel to produce an image of the seabed. This technique enables
mapping of the seabed surface and identification of sediment types, but cannot
determine the thickness of sediments. Obstacles lying on the seabed, such as
wrecks, trawler debris and telecommunication cables that might impede cable
installation can be identified from the SSS image. An example of the type of
data obtained is presented as Figure 4-6.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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Figure 4-6 Example SSS image

Source: MMT (2019) - SSS plan view from KP25.369 to KP26.129.

e Sub-Bottom Profiler (SBP): It is unlikely that this survey is required. In the
event that the installation contractor chooses to obtain additional data, this
technique involves injecting a pulse of acoustic energy into the seabed and
detecting the reflections from the sub-surface geological units. From the
reflections the thickness of the sediment can be assessed, but the type of
sediment can only be inferred until “ground-truthing” geotechnical data is
obtained.

In addition, geotechnical investigations may be taken to verify ground conditions in
the light of cable burial as well as to assess the bearing capacity of the soil with
regards to crossing structures and trenching equipment intended to be used.

Greenlink crosses six existing telecommunication cables; five in service and one out
of service. Although the 2018 marine route survey included visual inspection of the
crossing locations and depth of burial measurements with a remotely operated
vehicle (ROV), it is possible that the third-party asset crossing agreements (see
Section 2.5) may stipulate that additional ROV inspection is required.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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4.6.3 Route preparation

A pre-lay grapnel (see Section 4.6.3.1 below) will be towed along the entire route to
prepare the cable centreline for installation. Other types of seabed preparation may
be required in certain areas. Examples include:

e UXO clearance; and

e Route preparation at subsea cable crossing locations.

4.6.3.1 Pre-lay grapnel

Seabed debris such as scrap trawler warps or ships’ crane wires that may have been
jettisoned by vessels onto the seabed and other debris can be detrimental to the
installation process. To clear the route of detected and any undetected debris, a
small vessel will be mobilised to remove them during an operation known as a ‘pre-
lay grapnel run’ (PLGR). The PLGR vessel tows a wire with a string of specially
designed hooks, or grapnels, along the centreline of the cable route until it
encounters debris. The tow winch is fitted with a strain gauge which will detect the
rise in tension as an object is hooked. The PLGR grapnel will be designed to snatch
debris on the surface and just below the surface.

Debris caught with the grapnel will be recovered to the deck of the vessel for
appropriate licensed disposal ashore. Cable installation will be carried out in several
campaigns, the length of which is related to the cable carrying capacity of the main
lay vessel. The PLGR operation may therefore be phased to ensure that the route is
clear of any recent debris before each campaign.

4.6.3.2 UXO clearance

The primary objective will be to avoid encountered potential UXO by micro-routeing
within the permitted corridor (Proposed Development). Typically, a standoff
distance of 15-25m relative to potential UXO, and depending on the nature of the
UXO and installation method, is considered safe for cable installation purposes.

If re-routeing around a particular potential UXO appears not to be possible, this
potential UXO will be investigated. If visual inspection confirms a UXO, then if it is
safe to do so the UXO will be removed, or as a last resort demolition measures will
be undertaken in accordance with Best Practice.

As a precautionary measure, GIL will apply for permission to detonate one UXO up to
794 kg in size. This is the maximum size of charge identified as potentially present
within the Proposed Development by the 1* Line Defence UXO desk-based study
(Technical Appendix J) and correlates to a sea mine from World War Il.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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4.6.3.3 Route preparation at subsea cable crossing locations

The submarine cable corridor crosses two types of cables: out of service (O0S) and
in-service (IS) telecommunications cables.

0OS cables

Greenlink crosses one 00S telecommunications cable; the Celtic telecommunications
cable, within the Proposed Development. GIL is in discussion with the cable owners
(BT) to cut the cable. To do this a de-trenching grapnel is used to retrieve the O0S
cable from the seabed. The de-trenching grapnel typically penetrates 1.5 - 2.0m into
the seabed. Once retrieved the OOS cable is cut and the ends secured to the seabed
in accordance with International Cable Protection Committee (ICPC)
recommendation No 1 (ICPC 2014), i.e. with clump weights which reduces the risk of
hooking behind the cable ends by for instance fishing gear.

The clearance of O0S cables will be undertaken by a dedicated vessel equipped with
a ROV for subsea intervention.

IS cables

Greenlink crosses five IS telecommunication cables. Of these four are in the Irish
Offshore component of Greenlink and one is in the Wales Marine area. The assets
and crossing locations are provided in Section 4.7.4, Table 4-2 below.

As explained in Section 2.5, the crossing of third-party infrastructure is made with
prior agreement of the owners following a negotiated formal Crossing Agreement.
This will lay out the design of the crossing, describing aspects such as crossing angle
and the vertical separation to be achieved between the Greenlink interconnector and
the third-party asset.

The crossing physical design will vary according to, among other things, the size,
type, location and burial state of the crossed asset. Generally, the Greenlink
interconnector will cross over the IS cables on a ‘bridge’ comprised of either
aggregate (rock) or concrete mattresses. It is this first layer of protective material
that will be positioned during route preparation. Construction of the remainder of
the crossing is described in Section 4.7.4. The EIA process considers the worst case
dimensions for the crossing.

Cable installation

4.7.1 Installation vessels

The cable lay operation will be performed on a 24-hour basis to ensure minimal
navigational impact on other users and to maximise efficient use of suitable weather
conditions and vessel and equipment time. Notifications will be issued in accordance
with statutory procedures to ensure navigational and operational safety. In addition
to the installation vessel(s), additional vessels (i.e. guard vessels) will be involved
with the operation. Although exact details may change, it is likely that the vessels
to be used will consist of:

For more information:
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e Cable lay vessel (CLV) - undertakes cable lay and burial;

e Jack-up barge (JUB) - may be used at the horizontal directional drill exit point to
support the pull-in of the cables.

e Cable lay barge (CLB) - may be used in water depths of less than 10m;

e Small work boats - support the CLV, CLB and JUB e.g. during cable pull-in
operations;

e Guard vessel(s) - used to protect areas of exposed cable prior to external
protection being applied;

e Rock placement vessel - used to deposit the external protection material e.g.
rock berms;

4.7.1.1 Cable lay vessel (CLV)

The cable lay vessel (CLV) is a specialist ship designed specifically to carry and handle
long lengths of heavy power cables. CLV’s are equipped with dynamic positioning (DP)
systems, which enable the ship to be held very accurately in position despite the
effects of currents and wind.

Figure 4-7 Cable lay vessels

The cable is loaded onto the ship at the cable factory. The CLV’s have powered
turntables so that the cables can be wound on without coiling. The factory is also
equipped with a turntable as well as a purpose built dock with rollers and guides so
the transfer of cable is smooth and safe for the integrity of the cable. Once loaded
the vessel transits to a port, close to the worksite for final mobilisation of cable
handling crew, client’s staff and equipment prior to heading to the work site. The
vessels can carry long lengths of cable, up to and perhaps in excess of 100km,
depending on the vessel used and the final design of the cable.

For more information:
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Figure 4-8 Typical factory and cable laying vessel turntables

4.7.1.2 Jack-up barge (JUB)

The shore crossing i.e. where the submarine cables come ashore and connect to the
land cables, will be made by a horizontal direction drill (HDD). This is described in
detail in Section 4.8. The HDD ducts will exit below the low water mark. It is likely
that the HDD will be completed ahead of the cable lay campaign.

A jack-up barge (JUB) may be used at the HDD exit to either excavate the end of the
HDD duct and/or support the cable pull-in through the HDD.

A JUB is a small platform that typically has four to eight legs. The number of legs
used for the operation is dependent on seabed conditions, current strength, wave
action and the selected contractor. The JUB would be towed into position by a tug,
which is likely to remain close by, in a support capacity, through-out the operation.

4.7.1.3 Cable lay barge (CLB)

The main CLV cannot typically operate in water depths of less than 10m so cannot
reach the beach to directly land the cables. Therefore, a separate shallow water
spread, such as a CLB, may also be needed.

Shallow water spreads are normally based upon flat-top pontoon barges that are
mobilised on an ad-hoc basis for cable work. They will be fitted with all the necessary
cable storage and working gear and a four to six-point mooring system (anchors),
which is used to manoeuvre the barge during cable work. Occasionally two barges are
combined into a single spread, with one providing storage and deck working space
and another providing motive power by use of anchors or thrusters.

The CLB may be assisted by a team of small boats and divers, depending on the
installation technique selected by the contractor.

The horizontal direction drill for the shore crossing will exit approximately 700m to
1km from the HDD compound. It is unlikely that a CLB would be required.

For more information:
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4.7.1.4 Guard vessel

Where deemed necessary, the CLV, CLB or other vessel operations with restricted
vessel manoeuvrability will be accompanied by a guard vessel(s). The guard vessel(s)
will maintain surveillance around the main vessel to advise other vessels keep clear
of the installation to avoid the threat of collision and to protect the cable prior to
burial.

A guard vessel may also be used to warn fishing vessels of temporarily unprotected
sections of cable e.g. between cable lay and installation of external cable protection.
4.7.1.5 Rock placement vessel

Rock placement will be used at the cable crossings and potentially at the HDD exit
point. Rock-placement vessels feature a large hopper to transport the rock, and a
mechanism for deployment of the rock on site. The usual mechanisms are:

e Side dumping, whereby the rock is pushed or tipped over the side of the vessel;

e Split hopper, the halves of which separate to allow the rock to fall through the
vessel; and

¢ Flexible fall pipe, where a retractable chute is used to control the flow of rock
to the seabed.

Fall-pipe vessels have a big advantage, in comparison to the other techniques, in that
the rock can be more accurately placed.

Figure 4-9 Typical fall-pipe vessel

For more information:
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4.7.2 Cable laying

When the CLV arrives on site the cable
is transported via cable engines to the
over-boarding point of the ship (usually
the aft end). Under a hold back
tension, it is guided over into the
water. It is either laid onto the seabed
for later burial or emerges from the
plough at a point below the seabed
consistent with the specified burial
depth.

Two cable installation techniques are being considered for the Proposed
Development:

e Simultaneous lay and burial - in this operation the CLV may tow the burial
equipment or it is deployed by another vessel navigating close behind, creating
effectively a single large spread. The cables are fed into the burial equipment
directly from above and the cables are buried as the spread progresses along the
route.

e Post-lay burial - in this operation the CLV lays the cables on the seabed first. A
post-lay burial vessel follows to bury the cables. The post-lay burial vessel may
be some physical distance, or indeed some days, behind the lay vessel, so there
are two discrete operations separated physically and in time.

The sea surface footprint of a cable installation spread will depend on the technique
to be used. It will incorporate that of the vessel, or vessels if working in concert,
and the surrounding area, commensurate with being a “vessel restricted in its ability
to manoeuvre”. Typically, a large CLV will be up to 150m in length and other vessels
will be requested to remain a “safe” distance from the operation, typically 500m
radius or potentially up to 2km if the CLV has anchors.

The temporal effect of the spread will be dependent on the slowest moving element,
usually the burial spread, which will most likely be moving at a speed of between 100
- 300m per hour, depending on the soils encountered and the type of trencher used.
This, in terms of other shipping, will appear to be effectively stationary. The only
interruptions to the marine installation may be for cable joints that need to be made
along the route (see Section 4.7.3).

Cable laying without simultaneous cable burial can progress at speeds of up to around
500m an hour. This operation can continue in fairly heavy weather, up to Force 7
winds and a significant wave height of 3m. The vessel can stay on station typically in
Force 8 or 9 winds. While operating in poor weather the CLV will slowly lay cable
against the wind. After riding out the storm the length of cable laid during the storm
will be retrieved from the seabed and cable lay will start again where operations
were previously suspended.

For more information:
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In the most severe weather, the vessel may have to cut and cap the cable and leave
the work site. In this case the vessel will return when the weather has improved,
recover the end of the cable, make a joint and continue the laying operation.

In shallow waters the sea surface footprint of the spread will also be dependent on
whether anchors are used. The anchors may be placed up to 500 to 1000m from the
vessel depending on the amount of wire present on the vessel winches and on the
space available for placing the anchors. The same precautions are necessary with
respect to the vessel and the anchor pattern although there is inherently less risk of
interaction with large volumes of shipping traffic in shallow water. The anchor
handling vessels will in this case normally also act as guard vessels for the spread.

4.7.3 Cable jointing

CLV’s typically have a carrying capacity of 5,000 to 10,000 tonnes. For Greenlink,
this equates to cable lengths in bundled configuration up to or even over 100km.
However, this means that it may be necessary to install the cable in at least two
sections.

The end of the installed section will be temporarily left on the seabed whilst the CLV
picks up the new cable. Depending on the local situation (i.e. threat levels) the end
of the cable may be temporarily buried into the seabed. A ground wire will be
attached to the end of the cable to enable retrieval of the end of the cable to allow
cable laying to continue.

Cable joints will be made on board the CLV and will take up to a week to complete
per joint location. In this time the vessel is likely to anchor to maintain position.
Once the cable joint has been made on board the vessel cable laying will continue as
normal.

There are two types of cable joints; in line joints and omega (or hairpin) joints. An
‘in line’ joint is when cable laying is continued after picking up a cable end (as
illustrated in Figure 4-10). An omega joint is made between a cable which has been
laid towards another cable, or when a repair is required in an existing cable.

The jointing process for an omega joint requires extra cable approximately equal to
twice the depth of water to be introduced into each of the two cables to allow for
the jointing operation to take place. When joints are deployed onto the seabed they
are laid down in a loop formation, referred to as an “omega” (or “hairpin”) owing to
its shape. The loop size and shape are controlled as the cables are deployed onto
the seabed to ensure the cable minimum bend radius requirements are met (see
Figure 4-10).

The joints and the short section of adjacent cables left on the seabed at the ‘final’
joint location will be buried using a jetting machine, a mass flow excavation unit or
protected by concrete mattresses or rock protection.

GIL will ensure, as far as possible, that joints are not located in higher risk areas,
e.g. shipping channels and anchoring grounds, where the prolonged location of the
installation spread is not desirable.

For more information:
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Figure 4-10Examples of subsea cable joints

>2 x min. bending radius

>
A
Water depth
dependent
v
S —_— | —
‘In line joint’ ‘Omega joint’

For installation: contains 1 joint
For a repair: contains 2 joints

4.7.4 Cable crossings

Greenlink will cross five in-service cables, and one out-of-service cable at the
locations provided in Table 4-2.

Table 4-2 Crossing locations

Greenlink Asset Operator Status Indicative crossing location (decimal Crossing Burial
Component  name degrees) * angle depth at
Latitude Longitude KP ;LZ?:::E
Proposed Celtic BT 00S 52° 01.73" | 06° 44.47"W |KP139.09 |87° 0.2m
Development N 8
Irish Offshore | SOLAS Vodafone IS 51° 53.71" | 06° 37.40"W |KP121.53 |94° 0.4m
N 5
ESAT 1 BT IS 51° 45.30" |06° 29.17"W |KP102.51 |95° 0.7m
N 3
Pan Century  Link |IS 51° 43.56" | 06° 24.31"W |KP95.935 |95° 0.1m
European | (Level 3) N
Crossing 1
Hibernia |GTT IS 51° 41.89" |06° 16.94"W | KP86.7 92° 0.3m
Seg D Communicatio N
ns (Hibernia
Atlantic)
Welsh Marine |Pan Century  Link |IS 51° 39.77" | 05° 53.85"W |KP59.791 |93° 0.2m
European | (Level 3) N
Crossing 2

* Decimal degrees. Datum: WGS84 UTM 30N

During route preparation (see Section 4.6.3.3 above) a layer of aggregate or concrete
mattresses will have been placed over the existing (buried) in-service cable to create
a ‘bridge’. These will be positioned to either side of the cable and will prevent the
overlaid cable/bundle and mattresses from contacting the buried cable as they settle
into the sediment.

For more information:
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The Greenlink cable bundle will then be surface-laid across the mattresses. To do so
the cables will have to transition from a buried state in the sediments close by to
surface lay. An exclusion zone either side of the existing cable (distance as agreed
with the third-party cable owner) will be observed for burial equipment. If a plough
is used, it must transition out of the soil before reaching the exclusion boundary.
Burial will continue after cable lay progresses outside the burial exclusion zone on
the other side of the crossing.

Additional mattresses or rock protection will be laid along the Greenlink
interconnector where it is surface laid in the burial exclusion zone.

Figure 4-11 (overleaf) illustrates a typical crossing design for a buried cable.

A minimum vertical separation between the existing cable and Greenlink, typically
300mm, will be agreed with the cable owners; and the crossing engineered to achieve
the agreed vertical separation distance.

The crossing design for each asset crossed will indicate the footprint of the impact
to the seabed. For the purposes of assessment, it has been assumed that cable
protection will be required up to 60m either side of the third-party asset'; 200m in
total. The rock berm will be up to 1.2m high and 8.2m wide, with a berm crest of
1m and a side slope of profile of 1:3.

Table 4-3 provides the worst-case dimensions and assumptions that have been used
in the assessment.

Table 4-3 Key worst-case assumptions for crossings
Asset name Total Seabed Total Sediment EUNIS Habitat

length of footprint external
external of crossing protection

protection (m?2) volume (m3)

(m)
Irish Offshore

ESAT 1 120 1009 583.5 Sand A5.272 - Owenia fusiformis and
Amphiura filiformis in deep circalittoral
sand or muddy sand

SOLAS 120 1009 583.5 Sand A5.242 - Fabulina fabula and Magelona
mirabilis with venerid bivalves and
amphipods in infralittoral compacted
fine muddy sand

Pan 120 1009 583.5 Sand A5.252 - Abra prismatica, Bathyporeia

European elegans and polychaetes in circalittoral

Crossing 1 fine sand

Hibernia 120 1009 583.5 Sand A5.252 - Abra prismatica, Bathyporeia

Seg D elegans and polychaetes in circalittoral
fine sand

50m berm at either side of crossing plus 10m grade out to provide over-trawlable profiles.

For more information:
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4.7.5 Cable burial and protection

Once laid on the seabed the cables need to either be buried or otherwise protected
from the threat of external damage such as anchors or fishing activity.

The choice of burial technique or protection method will vary along the route
depending upon the seabed conditions in each section. Where possible the cables
will be buried in the seabed as this provides the best protection for the cable and
minimises potential for interference with fishing activity. Where the seabed
composition is not suitable for burial, external mechanical protection will be
provided through either rock-placement or application of concrete mattresses.

4.7.5.1 Burial depths

The recommended target burial depths along the cable length were determined in a
detailed Cable Burial study completed in 2019 (Intertek EWCS 2019) using the Carbon
Trust cable burial risk assessment (CBRA) methodology. This considered cable design,
regulatory requirements, route, seabed composition and dynamics, and risk of
hazards (shipping, existing infrastructure, UXO) and potential for damage from
external sources (fishing gear and ship’s anchors).

The cables will be buried into the seabed along the maximum length possible. The
target burial depth is:

¢ 1.0m for all areas of loose sediment (sands / gravels); and

e 0.6m for areas of glacial till.

4.7.5.2 Installation techniques

The nature of the seabed influences which installation tool is selected. The seabed
varies along the cable route from sands and gravelly sand/ sandy gravel with local
areas of gravel and silt. Bedrock is found outcropping and sub-cropping mainly in the
nearshore area of the Proposed Development (MMT 2019).

A preliminary assessment of the cable installation methods is presented as Table 4-
4, It is estimated that at least 89% of Greenlink will be buried within sediment; which
increases to almost 100% in the Proposed Development. Given the sediment
conditions, it is likely that the main technique used will be jet-trenching and
ploughing. External cable protection will also be required at the third-party asset
crossing locations.

Table 4-4 Potential installation method

Cable Protection Option

Length (km)

Wales Marine Irish Offshore Proposed

Development

Burial in sediment (jetting or ploughing) 57.44 49.24 35.63
Rock placement only 0.12 0.48 0.02
Potential burial in rock or rock placement |16.34 0.00 0.00
Total 73.9 49.72 35.65

For more information:
W: www.greenlink.ie
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4.7.5.3 Jet trenching
Suitable seabed type: Sand, silt

Description: Powerful water-jetting tool used to fluidise seabed and allow pre-laid
cables to sink to required burial depth.

Most jetting trenchers are a self-propelling ROV which is powered and controlled from
the CLV or another support vessel. Some are towed rather than self-propelled.

The jetting trencher will sit on the seabed and follow the pre-laid cables. High
powered pumps inject sea-water into the seabed either side of the cables through
jetting ‘swords’ (Figure 4-12). This fluidises the seabed beneath the cables allowing
them to naturally sink to the required burial depth. The seabed sediments naturally
re-form and ‘back-fill’ the trench covering the cables, only creating localised and
temporary (less than one tidal cycle) turbidity plumes. If the required burial depth
is not achieved, several passes can be made. The system does not remove any seabed
sediments from the area.

Whilst jetting is considered to have the least impact on the environment because the
footprint of the tool is smaller than other installation tools such as ploughs, the use
of jetting tools does result in higher suspended sediment concentrations. However,
in a review of seabed disturbance from various activities it was observed that
disturbance resulting from jetting was largely restricted to fines and remained low in
comparison with dredging and some fishing techniques (BERR 2008).

Figure 4-12Typical water-jetting machines

4.7.5.4 Plough

Suitable seabed type: cohesive soils such as clay through to rock; and non-cohesive
soils such as loose coarse sand to fine dense sand.

Description: Like ploughs used in farming, a narrow blade (the plough ‘share’) is
pulled through the seabed to create a furrow. The plough can either be towed by the

For more information:
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CLV to simultaneous lay and bury the cables or more usually is towed by a separate
vessel to bury the cables post-lay.

The cable is feed into a bellmouth at the front of the plough and is guided down
through the share to emerge in the trench the machine leaves as it passes through
the seabed. The displaced by the plough share is pushed to either side of the trench
as berms. These berms may be simultaneously pushed by the plough back into the
trench to cover the cables; pushed into the trench by a separate back-fill plough
pulled along in the wake of the first plough; or left in place to ‘naturally back-fill’
the trench via the natural movement of sediment on the seafloor.

The overall body of the plough is approximately 10m wide and rides on hydraulically
adjustable skids which are used to control the depth of protrusion of the share, and
therefore the burial depth of the cable. The trench created by the plough can be up
to 5m wide; although for power cable installation a trench of 1m wide is more typical.

The action of the plough causes a relatively large amount of ground disturbance (in
comparison to jetting), because seabed material is displaced and piled up at either
side of the trench (National Grid and SP Transmission 2011). In addition, cable
ploughing temporarily suspends finer bottom sediments into the water column
creating a localised and temporary plume (less than one tidal cycle).

Figure 4-13Typical plough

4.7.5.5 Cutting
Suitable sediment type: Hard clay, cemented sand, sand stone, rock

Description: Cutting of trench using a wheel or a driven chain cutter to break and
move rock and hard sediments. Can be used either pre-lay (so the cable can be laid
into the trench) or post-lay.

Mechanical trenchers can work in all sediments including those with high shear
strength and even weak bedrock. These machines are usually mounted on tracked
vehicles and use chain saws or wheels armed with tungsten carbon steel teeth to cut
a defined trench. Most spoil is ejected from the trench by the cutting action and the
cable is guided into the trench base by a depressor.

For more information:
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The mechanical action may be augmented in some cases by eductors that suck
disrupted material out of the trench and deposit it to the side. The open trench can
be back-filled or left to refill naturally. A typical mechanical trencher can make a
trench of 0.3-0.7m in width and the overall footprint of the mechanical trencher is
approximately 5-15m.

For all burial techniques, machine function is controlled from the surface vessel via
an umbilical cable. However, in shallow water less than 5m deep, some trenchers
require the assistance of divers, to load the cable to the cable depressor.

This operation is relatively slow and typically requires frequent maintenance.

4.7.5.6 Rock placement

Rock placement is used to protect subsea cables by covering them in a continuous
profiled berm of graded rock. Rock placement will be used at the cable crossings,
and has been included as a contingency at the HDD exit point.

The berm provides a strong protective cover to prevent potential impact and
snagging, and also ensures stability by shielding the cable from the current flow.

The particle size of the rock used will be driven by an assessment of the local seabed
geology, metocean conditions, water depth and the nature of the external threat
which is being protected against. Engineering design has not yet been completed for
the berms but rock sizes are likely to be in the range of 2cm to 22cm. A filter layer
is sometimes required either to provide a stable base in soft sediment for the armour
layer to be installed on and/or provide protection to the cable bundle from the
impact of the installation of the armour layer. If used, the filter layer would be laid
first comprising of smaller particle sizes, followed by larger layer designed to prevent
segregation of sediments during placement. The final layer (i.e. the armour layer)
covers the other two layers and is designed to provide protection against identified
external threats (e.g. anchors and fishing gear) whilst also withstanding severe
metocean events.

Figure 4-14Rock placement

4.7.5.7 Concrete mattressing

Concrete mattresses are matrices of interlinked concrete blocks which form a close-
fitting layer over the cable. Typically, concrete mattresses are 6m long by 3m wide.

For more information:
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The mattresses are installed via a crane from either a dive support vessel or a
construction support vessel; which lowers them one at a time or in batches using a
special frame.

The protection afforded by the concrete layer is substantial, and the risk of cable
damage due to dragged or dropped objects is effectively reduced for the cable
beneath. However, they are slow and expensive to install and hence are used only
for localised, temporary or intermittent applications at cable crossing locations or
jointing.

Figure 4-15Concrete mattress deployment (courtesy of FoundOcean)

Landfall installation

4.8.1 Cable landfall

The landfalls are where the marine cables come ashore. In Ireland, the landfall is
Baginbun Beach, Co.Wexford (illustrated in Figure 1-1 Drawing P1975-LOC-001).

The shore-crossings will be accomplished by horizontal directional drilling (HDD)
which will exit seaward of the low water mark, avoiding any activity on the beach.

The landfall will be prepared in advance of the arrival of the CLV, so that that vessel
is not delayed in its operations. This will involve the digging of transition joint pits
(TJPs) above MWHS and the installation of cable ducts from the TJP to below mean
low water, avoiding any activity on the beach.

4.8.1.1 Transition joint pit (TJP)

The land cables will connect with the marine cables in a TJP, buried in the ground
above the high-water mark. At both landfalls up to two TJPs will be dug. Each bay
will be 10-15m long, 2-3m wide and 2-3m deep below ground level; covering a
maximum area of 45m” per TJP. The TJPs are outside of the scope of the Proposed

For more information:
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Development and this EIAR as they are above MHWS, but further information is
provided in the Irish Onshore EIAR. The TJPs are located away from the beach.

4.8.1.2 Installation of ducts - horizontal directional drilling (HDD)

HDD is a surface-launched process for boring a hole, under any sensitive features, to
a point a suitable distance in the nearshore. A pipe is inserted into the drilled hole
which is used as a duct into which the cables are installed. Figure 4-16 illustrates a
typical shore to sea bore.

The HDD is accomplished in three stages:

¢ Pilot Hole Drilling;

¢ Hole Opening Operations (Reaming); and
e Pre-lay messenger (draw) wire.

The first stage involves drilling a small diameter pilot bore which is stabilised by
filling it with drilling mud, typically consisting of bentonite clay and water. Any
materials used will be inert.

Maintaining an open bore is of critical importance. Drill pipes (approximately 9.0m
in length) are added to the end of the drill string on the drilling rig one at a time and
drilled down into the ground in succession. Pilot hole drilling continues until the drill
bit exits the ground at the required exit point.

The second stage involves enlarging the drilled hole to the required diameter for
installation of the cable, a process known as pilot hole reaming. At the exit point a
back reamer replaces a drill bit and is pulled back towards the pilot hole entry.

The final stage involves inserting a messenger wire within the duct to enable future
cable pull in operations. Ducts will be capped prior to cable installation to avoid
excessive build up of debris.

The HDD compound, from which drilling will take place, will be sited above MHWS.
The site has been selected taking the following into consideration:

o Distance from neighbouring properties;
e Adequate space for the construction of a HDD compound; and

o Adequate set-back distance from sensitive features e.g. cliff face at Baginbun
Beach.

The location for the compound is shown in Figure 4-17 and a typical HDD compound
layout is presented in Figure 4-18. Further details are provided in the Irish Onshore
EIAR.

Three ducts will be drilled at each landfall; two for use, and one as a spare. The
fibre optic cable will be installed in a duct with one of the power cables. The ducts
will fan out of the TJP to achieve exit points for the marine cables in the nearshore,
with a separation distance of approximately 10m. The cable ducts will pass
approximately 10m below the beach.

For more information:
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Figure 4-16 Typical HDD
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Figure 4-17Indicative location of HDD compound - Baginbun Beach, County Wexford
(including illustration of borehole trajectory)
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Figure 4-18 Typical layout of HDD compound
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4.8.1.3 HDD exit point

The shore crossing will be made using HDD from an agricultural field behind Baginbun
Beach to a point below the low water mark; avoiding any works on the beach.

The Greenlink cable route survey established that an area of Annex | Bedrock Reef
habitat extends from the intertidal zone to below the low water mark. The feature
extends across the width of the Proposed Development and is approximately 200m
long (from beach to sea).

As the final design of the HDD has not been completed the EIA process assumed, for
the purposes of worst-case assessment, that the HDD could exit within this area of
fringing Bedrock Rock. However, in order to protect the cables from the HDD point
to a depth where burial in sediment is achievable, it is likely that cutting equipment
would be required to cut a trench in the Bedrock Reef. The cables would also need
external cable protection; likely in the form of a rock berm up to 10m wide.

GIL have consulted with NPWS throughout the design of the project regarding
routeing a cable through the Hook Head SAC. NPWS have been clear from the start
that the use of external cable protection on Qualifying Interest Reef habitat has the
potential to have a likely significant effect on the habitat. Although there is scope
that external cable protection will be colonised by a similar reef habitat, potentially
reducing the significance of the effect, other factors were taken into consideration
when considering the environmental implications of the HDD exit point. For example:

e A rock berm just below the low water mark on the fringing reef would modify
wave patterns, which in turn will affect sediment transport along the beach;

e There would be a local scour concern with respect to the feature (current and
wave driven);

¢ Arock berm would have a significant visual effect on the landscape values of the
beach. As a popular public beach, with historic connections, a negative change
in the recreational value of the beach would be considered significant.

The EIA process concluded that the significance of the effects was uncertain without
coastal processes modelling but there was the potential that effects could be
significant and would likely affect the integrity of the Hook Head SAC. For this
reason, an engineering solution was investigated to avoid the negative environmental
effects.

Review of the Greenlink geophysical data has been undertaken to determine where
there is a sufficiently deep sediment unit to allow the HDD ducts to exit and the
cables to be trenched directly into the seabed post-lay. Data suggests that burial in
sediment is achievable past the 9m water depth contour. Preliminary design of the
HDD has been undertaken, but the final design will be completed by the Installation
Contractor. Based on the geological conditions at Baginbun Beach, a target area for
the HDD exit has been prescribed and will be imposed on the Installation Contractor.
Presented as the orange hatched box in Figure 4-19 (Drawing P1975-INST-002), the

For more information:
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area starts at the 9m water depth contour. The length of HDD proposed (between
700m - 1km) is feasible and has been proven on other engineering projects.

By prescribing a target area for the HDD exit, the pressure receptor-pathway between
the Proposed Development and the fringing Bedrock Reef around the low water mark
has been removed.

The design being assessed in this EIAR is that the HDD will exit in the orange hatched
box presented in Figure 4-19 (Drawing P1975-INST-002) or further seaward, avoiding
the intertidal area and any intrusive activity on the fringing Bedrock Reef.

There is a risk that due to the underlying geology, the HDD could exit at an angle
which would mean that a small area of external cable protection could be required
at the end of the two ducts. As a contingency (and for the purposes of worst-case
assessment), the EIA assesses the deposition of external cable protection in the form
of two rock berms, both 5.2m wide by 20m long with a height of 0.7m within the
orange hatched box shown on Figure 4-19 (Drawing P1975-INST-002); one at each duct
exit. It is estimated that the footprint of external protection within this area would
cover of 208m? (0.000208km?).

Engineering design has not yet been completed for external cable protection at the
HDD exit point but rock sizes will be in the range of 2cm to 22cm.

For more information:
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4.8.1.4 Marine cable installation at landfall

The installation sequence for each of the submarine cables and the fibre optic cable
is likely to be similar, and will be defined by the Installation Contractor. An indicative
methodology is provided below:

e The end of the duct accepting the cable will be dug out using an excavator
positioned on a jack-up barge or anchored barge.

e Material excavated will be left adjacent to the pit and refilled after the cable
pull-in. The submarine cable would be floated to the exit point of the duct. Small
work boats and divers would support this activity (Figure 4-20).

e The submarine cable would then be connected to the messenger wire pre-
installed in the duct and winched from a position close to the TJP through the
duct; whereupon it can be jointed to the onshore cables.

e The cable is then installed away from the beach either using a plough or trencher
(as per the offshore installation section above).

No works would be required on the beach.

As marine operations are dependent on weather conditions, offshore and nearshore
installation work will be conducted on a 24-hour basis.

Figure 4-20Example of a cable being floated-in

For more information:
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4.9  Campile Estuary

The onshore cable route between Baginbun Beach and Great Island crosses the
Campile Estuary. It is proposed to use HDD under the Campile Estuary to make the
crossing. The depth of the ducts will be greater than 10m below the river bed.
Compounds either side of estuary will be setback above MHWS, within areas of
improved agricultural grassland primarily used as pasture.

Figure 4-21 shows the indicative location of the HDD compounds in relation to the
Campile Estuary. The ‘Campile Estuary’ component of Greenlink encompasses the
area of foreshore between MHWS on either side of the river. The Irish Onshore EIAR
provides a description of the layout of the drilling compounds and works.

For more information:
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Cable operation

Following installation, routine maintenance work to the submarine cables is not
anticipated. However, some work (described below) may be required to maintain
the burial of the cable to protect it from adverse interactions with other sea users
and marine processes which might damage it. The cable and its installation will be
designed to minimise any maintenance requirements.

Repair and maintenance activities will have a similar impact to the installation
activities assessed in this EIA, however, they will be on a smaller and localised scale,
and as such are not expected to have any significant impacts. Any impacts will be
lower than those identified for installation operations.

4.10.1 In-service survey operations

It is likely that routine surveys using standard geophysical survey equipment and/or
ROVs to monitor buried depth and integrity of rock-berms will be undertaken,
particularly in the initial years of operation, and should the local environmental
conditions change or be suspected as having changed.

Survey techniques used will be similar to those employed for pre-installation surveys
described in Section 4.6.2 e.g. multi-beam echosounder, side scan sonar and
magnetometer. In addition, shallow sub-bottom profiling and cable tracking may be
used.

Shallow sub-bottom profiling involves injecting a pulse of acoustic energy into the
seabed and detecting the reflections from the sub-surface geological units. From the
reflections the thickness of the sediment can be assessed, and the depth of cable
burial can be ascertained.

Regular survey of cable crossings may also be a requirement of a particular cable
crossing agreement. Periodic inspections may be undertaken to identify cable
exposures or spanning.

4.10.2 Marine cable repairs

Cable repairs to correctly installed and protected marine cables are infrequent but
require operations which temporarily intrude on the environment and the activities
of other users of the sea. The most common reason for repair of a marine cable in
water depths <200m is damage caused by external interaction, typically by trawlers
and commercial ships’ anchors. Globally around 70% of cable faults can be attributed
to man-made activities and about 12% are caused by natural hazards e.g. induced
abrasion or earthquakes (KIS-ORCA - Seafish 2019).

Faults caused by man-made activities are usually localised depending on the energy
of the interaction and whether the cable is merely impacted, mauled (where
something is dragged with force along the cable for a distance) or dragged from the
seabed.

For more information:
W: www.greenlink.ie
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Where a cable fault is detected, the relevant section of the cable will be located and
retrieved to surface for inspection and replacement. It may be necessary to de-bury
the cable prior to cable recovery or remove external protection such as rock-berms.
Once de-buried, measurement and testing will be conducted to establish the section
of cable that needs to be replaced. If de-burial is not considered necessary the cable
will be first retrieved from the seabed and pulled up by a suitable vessel.

A repair will typically be carried out by a single vessel. A shallow water repair, in
less than 10m of water, will typically be made using an anchored barge. In deeper
water a dynamically positioned (DP) cable vessel will be used. Vessels carrying out
cable repair operations are restricted in their ability to manoeuvre and will display
the required navigational lights and signals. Divers and/or ROV are expected to be
used with associated vessels.

The actual operational details and the exact configuration of a repair spread will
depend on the type of repair and the contractor’s facilities and would typically
follow:

e Loading of spare cable to the repair vessel;

e Location of the damage;

e (Cable de-burial;

e (Cable cutting and recovery to the surface;

¢ Splicing in the replacement section of cable; and

e Re-deployment of cable onto the sea bed and re-burial.

A cable repair invariably requires the insertion of additional cables and two additional
cable joints, the initial and the final. The additional cable length in the case of point
damage may be equal to approximately three times the depth of water at the site
and longer if the cables have been damaged over a distance or if the fault is difficult
to locate. The greatest water depth is 134m indicating that for a repair at this depth
a minimum of 400m of cable would be required. As the fault location may be
uncertain up to 1km has been allowed for as a replacement length.

For the repair of a single cable in a bundled pair, the pair of cables would need to be
cut and both brought to the surface. However, it is possible that both cables might
be repaired as a precaution against undetected damage; this would double the length
of cable required for repairs.

The extra length of a repaired short cable section means it cannot be returned to its
exact previous alignment on the seabed. The excess cable will be laid on the seabed
in a loop off to one side of the original route; but still within the proposed submarine
cable corridor. The excess cable and first joint of a longer repair section can be laid
‘in-line’ along the original route whilst the final joint will form an ‘omega’ loop on
the seabed.

For more information:
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The additional joints and the extra cable length will be buried, typically using jetting
machines, concrete mattresses or rock placement deployed from either the repair
vessel itself or a separate specialised vessel.

A cable repair operation might be expected to take between two and six weeks
depending on the type and extent of damage, burial requirements and operational
constraints such as weather.

Spare marine cable will normally be stored at the premises of the nominated repair
contractor or a nearby port facility.

GIL requires a permit to cover discrete incidents of repairs or replacement over the
operational lifetime of the cable (40 years) limited to a maximum single cable length
of 1km x 3 (i.e. for bundled cable including the fibre optic).

The area of seabed affected by repair operations will depend on the location of the
fault, and the burial / protection method used for the original installation. All repair
activities will be undertaken within the coordinates that make up the red line
boundary of the Foreshore Licence application area (the Proposed Development).
When considering the effects of a cable repair the EIA assumed the following:

e the bundled marine cables require a maximum 1km long x 3 repair (i.e. two
power cables and a fibre optic cable);

e marine cables can be re-trenched; and

e the removal and re-burial footprints will not overlap (a worst case, as in reality
they might).

Should re-trenching not be feasible, the Foreshore Licence also applies for consent
to use an alternative protection method e.g. rock or concrete mattresses. The EIA
assumes that external cable protection for cable repair will be up to 10m wide.

GIL is requesting licences that cover up to five incidents in each jurisdiction over the
operational life time of the cable (40 years). This is in line with the industry used
‘rule of thumb’ which is one fault every ten years per 100km; based on historic
experience.

Emissions

4.11.1 Introduction

There are a number of emissions which may occur to varying degrees during
installation or operation of the Project. These emissions include:

e Electric and magnetic fields
e Heat

e Noise

For more information:
W: www.greenlink.ie
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4.11.2 Electromagentic fields (EMF)

4.11.2.1 General

Electromagnetic fields (EMF) are generated by submarine power cables due to the
electric current flowing along the cables. The movement of electricity induces both
an electric field (E field) and a magnetic field (B field), which are collectively
referred to as EMF (National Grid & Energinet 2017; Tethys 2019). The distance over
which the EMF persists is dependent on the strength of the electric current and the
density of the surrounding material (Tethys 2019).

The electric (E) field exists between the high voltage conductor of a cable and the
grounded screen and armour and since the armour is at the same electric potential
as the ambient outside, there is no electric (E) field outside the cable. However,
these materials are permeable to magnetic (B) fields, which therefore emanate into
the surrounding environment. These magnetic (B) fields attenuate with distance
(both horizontally and vertically) from the cable conductor. Movement through the
generated magnetic field creates induced electric fields (iE field). This can occur as
a result of water current movement or from an organism swimming through the field
(Normandeau et al 2011). Owing to the dependence of iE field magnitude upon B
field magnitude, iE fields will attenuate with both horizontal and vertical distance
from the cables.

4.11.2.2 Background EMF

The background geomagnetic field for the Celtic Sea is approximately 48.7 uT
(Natural Resources Canada 2019). The naturally occurring iE field varies continuously
because of the varying speeds and directions of the water flow that are consequences
of the tides and weather conditions, but it is essentially a static field.

The background iE field has been calculated as ranging between 34.09 yV/m and 48.7
pV/m in Irish waters. This calculation is based on the equation below:

Induced electric field (uV/m) = Velocity (m/s) x Magnetic field (uT) (National Grid &
Energinet 2017).

Peak tidal current velocities for the ebb and flood tide were taken from Hydrographic
Department (1974) for the submarine cable corridor in Irish waters as 0.7 m/s (flood)
and 1.0m/s (ebb).

4.11.2.3 Greenlink EMF

The HVDC cables will be installed in direct contact with each other (bundled
configuration), with currents flowing in opposite directions. Therefore their
magnetic fields are also anti-directional and cancel each other out to a large extent.
As a result, the magnetic field decreases very rapidly as a function of distance from
the pair of HVDC cables.

The Greenlink circuit has a nominal capacity of 500 MW, with a 320 kV voltage cable
current. It is the current that produces the magnetic field. With the cables bundled

For more information:
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and buried at 1m below the seabed, the magnetic (B) field has been calculated (using
Cyme-Cap software) as:

e 21uT? on the seabed (directly over the cables), reducing to 6uT at 1m above the
seabed and 3uT at 2m from the cable.

At the HDD exit there is the potential that the cables will be up to 30m apart for a
short distance before they are bundled together. Where they are not in a bundled
configuration the magnetic field will be higher as there will be no cancellation effect
between the cables. Using the same software the magnetic field has been calculated
as:

o 80uT on the seabed (directly above the cables), reducing to 15uT at 10m from the
cable.

How the Greenlink magnetic field reacts with the naturally occurring background
geomagnetic field will depend on the direction of the two fields. The worst case will
be an additive effect; although in reality it is likely to be less. This will be the same
whether the cables are in bundled configuration or laid separately (as at the HDD exit
points).

Assuming a straight additive effect the magnetic field on the seabed directly above
the bundled cables will be approximately 69.7uT, reducing to close to natural
background levels at 2m from the cables. For the unbundled cables the magnetic
field on the seabed will be 128.7uT reducing to 63.7uT at 10m from the cable, and
to close to natural background levels within 12m.

The lowest limit for static magnetic fields referenced by ICNIRP (International
Commission on Non-lonizing Radiation Protection) is 500uT to protect wearers of
implantable electronic medical devices. From a human health point of view the EU
recommends a limit of 40 milli tesla (40,000uT) (EMF Recommendation 1999/519/EC).

The values calculated as generated by the cables are significantly smaller than the
exposure limits for the general public, indicating that there is no public health issues.

Magnetic compass deviations

The influence of the Greenlink HVDC system on the total geomagnetic field along the
design route is expected to be insignificant to compass deviation (less than 3 degrees
compass deviation) due to the depth at the HDD exit point, and the bundled
configuration and water depth for the remainder of the Proposed Development.

4.12.1 Heat

During the operation of an HVDC cable heat losses occur because of the resistance in
the cable/conductor. GIL is likely to install XLPE cable. These cables have maximum
design operating conductor temperatures of between 70°C and 90°C, which leads to
maximum temperatures of 60°C at the cable surface; although temperatures are
more likely to be 40°C to 50°C. When the interconnector is in operation there will

2 Microtesla
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be localised heating of the environment surrounding the cables (i.e. sediment for
buried cable or water in the interstitial spaces of rock protection). The rate of heat
dissipation, and magnitude of environmental heating, will be determined by a number
of factors; most notably the amount of power passing through the cables; the design
of the cables; and the thermal properties of the surrounding media.

4.12.2 Sound

The predominant sound generating activities during the different phases of Greenlink
are:

o Geophysical survey equipment (e.g. side scan sonar, multi-beam echosounder,
sub-bottom profiler and magnetometer);

o UXO detonation (if required);

e Cable trenching;

e Rock or mattress placement; and
e The movement of project vessels.

These activities are required during installation, cable repair and maintenance and
decommissioning. No sound will be produced during operation of the cables.

Based on frequency and intensity characteristics, anthropogenic sound is categorised
into two groups:

1. high-intensity impulsive sound - characterised by large fluctuations of pressure in
time, and typically exhibit rapid rise times. Examples of impulsive sound includes
pulses generated during pile driving, seismic surveys and explosives.

2. continuous sound - characterised by low levels of sound spread over a longer period
of time, typically many seconds, minutes or even hours. The amplitude of the
sound may vary throughout the duration, but the amplitude does not fall to zero
for any significant time. Examples of continuous sound includes vessel noise and
noise from small geophysical surveying equipment such as sub-bottom profilers.

Each group is associated with particular effects on marine fauna. The significance of
the effect depends on:

e the predicted source level - the apparent strength of a sound source at a
reference distance, typically 1m; and

¢ how the sound propagates (spreads) through the water - as sound spreads through
water the acoustic power decreases with distance travelled. The rate of
decrease is influenced by factors such as the frequency of the sound,
temperature, salinity, water depth, and seabed conditions. High frequency
sounds attenuate rapidly with distance, whilst low frequency sounds can travel
great distances (Genesis 2010).

There are different ‘metrics’ used to describe the levels of sound received at their
measurement position. The common ones, which have been used in the EIA are sound
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pressure levels (SPL) and sound exposure levels (SEL). There are several ways SPLs
can be reported which depends on how the amplitude of the sound wave has been
measured. They are: peak sound pressure (0-peak); peak-to-peak sound pressure (p-
p); and root mean square (rms). The SEL is a measure of the energy of the sound;
therefore it depends on both the amplitude of the sound wave and duration. When
assessing the effects of sound on marine fauna it is important to ensure that the same
metrics are compared.

Underwater sound is a complex topic and for further information OSPAR Commission
(2009) ‘Module 2: Background on Underwater Sound’ provides a useful description of
the nature of sound and the basic concepts associated with sound measurements.

The SPLs generated by the Proposed Development are provided in Technical Appendix
C.

4.12.2.1 Background noise context

Sound produced by Greenlink in the marine environment is set against a background
of sound produced by natural sources (e.g. wind, rain and animal vocalisations) and
other anthropogenic activity in the area (e.g. shipping, dredging). Shipping includes
vessels transiting through the Celtic Sea using the main shipping lanes; merchant
vessels, ferries and crude oil tankers of up to 300,000 dead weight tonnes arriving at
Milford Haven; and cruise ships and merchant vessels arriving at the Port of
Waterford.

Decommissioning

4.13.1 Introduction

Along with the construction and operational phases of a project, the EIA Directive
also requires assessment of the decommissioning phase of a project. GIL recognise
the importance of considering the decommissioning process at an early stage and
should decommissioning be undertaken the operation will be conducted according to
the standard industry protocol at the agreed time.

At the end of the cable’s life the options for decommissioning will be evaluated. In
some circumstances, the least environmentally damaging option may be to leave the
cable in-situ. This option raises the issue of liability for any claims from fishermen or
other third parties that come in contact with the cables. This issue will be addressed
in the planning stage of cable decommissioning.

4.13.2 Extent of decommissioning

The objectives during the decommissioning process will be to minimise both the short
and long term effects on the environment whilst making the sea safe for others to
navigate. Based on current regulations and available technology, the following level
of decommissioning is proposed:
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e Cables - to be either removed or to be left safely in-situ, buried to below the
natural seabed level

e Mattresses - to be left in-situ

e External cable protection - to be left in-situ

4.13.3 Retrieval of buried cables

Should cables be required to be removed from the seabed, the following operation is
typical.

The first stage of the operation would be to expose a section of buried cable to either
attach a gripper directly onto the cable or to install a cable "under roller” to de-bury
the full length of the cable. This local cable de-burial operation would be undertaken
using either a jetting device to expose a short section of cable or to use a grapnel
tool to raise the cable to the surface.

Once a section of the cable is exposed, there are then two alternative methods to
de-bury the full length of cable. Providing cable "peel out" forces are not too
excessive, a gripper could be attached to the cable to then lift a cable end back to
the cable recovery vessel. Cable recovery could then proceed directly. Alternatively,
a cable under roller could be used to run the full length of the buried cable. This
device would be connected back to a vessel by a steel wire and raises the cable back
to seabed level. Both schemes would ensure that a cable end is recovered back onto
the cable recovery vessel. Cable recovery would then commence for the full cable
length, or lengths would be cut and stored separately. The cable recovery process
would essentially be the reverse of a cable laying operation, with the cable handling
equipment working in reverse gear and the cable either being coiled into tanks on
the vessel or guillotined into sections approximately 1.5m long immediately as it is
recovered. These short sections of cable would be then stored in skips or open
containers on board the vessel for later disposal through appropriate routes for
material reuse, recycle or disposal. When back in port, the cable recovery vessel
would unload the cable onto the quayside.

The submarine cable route would be surveyed to ensure that all cable had been
removed. This survey would be provided as proof of removal.

4.13.4 Disposal / re-use of components

During decommissioning the wastes must be handled, stored and disposed of
according to the following:

e Waste management legislation
e Environmental Best Practice

At the time of decommissioning a waste management protocol will be drafted
addressing the treatment of waste and its minimisation, re-use and recycling where
possible, to reduce environmental damage, risks to health and safety, and address
economic concerns.
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4.13.5 Decommissioning programme

The decommissioning programme is expected to be similar to that during installation;
and involve similar vessels and timescales to the installation phase.

Embedded Mitigation

Greenlink has been developed through an iterative process that sought to avoid or
reduce potential environmental effects. Steps taken to reduce environmental
disturbance include:

e Sensitive environmental features were identified through a desk-based
assessment that used publicly available datasets and survey data acquired from
other developers in the region.

e Nearshore sections of the route in Wales were refined to follow identified sand
channels through the bedrock reef habitat.

In Ireland:

e An additional route option D was surveyed that sought to avoid crossing an area
of reef habitat by following a possible sand channel.

e Geophysical survey was widened in selected places to investigate the extent of
potential reef habitat and sand wave features to see if they could be avoided.

In Wales:

o Three possible routes through the Pembrokeshire Marine Special Area of
Conservation (SAC) were designed for further investigation (see Chapter 3).
Natural Resources Wales (NRW) was consulted on the routes and survey strategy.

e A reconnaissance survey was undertaken on two route options (Route A & Route
E) through the SAC to identify areas of bedrock reef. NRW reviewed preliminary
survey results.

¢ In consultation with NRW, a new route option was engineered between Route A
and Route E that sought to avoid a greater majority of the sensitive habitats in
the area. This route is the final application area.

e Geophysical survey was widened in selected places to investigate the extent of
sand wave features to see if they could be avoided.

e Geophysical survey was widened to investigate previously unknown sand channels
and route engineered to make use of this feature.

In addition, to the route engineering that has taken place, GIL and its contractors
will comply with international and national statute which is designed to avoid or
abate negative environmental effects.

Embedded mitigation which forms part of the design of Greenlink and is considered
the design is outlined in Table 4-5 below.
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Table 4-5 Embedded mitigation

ID

EM1

Embedded mitigation measure

Early consultation with relevant contacts to warn of impending activity,
with vessels requested to remain at least 500m away from cable vessels
during installation, repair and decommissioning.

EM2

Project vessels will comply with the International Regulations for
Preventing Collisions at Sea, 1972 (COLREGs) - as amended, particularly
with respect to the display of lights, shapes and signals.

EM3

Project vessels will exhibit signals in accordance with the Irish
requirements for marking and identification of offshore installations as
specified in the Safety, Health and Welfare (Offshore Installations) Act,
1987.

EM4

Project vessels will be equipped with waste disposal facilities (sewage
treatment or waste storage) to IMO MARPOL Annex IV Prevention of
Pollution from Ships standards.

EM5

Control measures and shipboard oil pollution emergency plans (SOPEPs)
will be in place and adhered to under MARPOL Annex | requirements for
all project vessels.

EM6

Ballast water discharges from Project vessels will be managed under the
International Convention for the Control and Management of Ships’ Ballast
Water and Sediments standard.

EM7

Chemicals will be stored in a secure, designated area in line with
appropriate regulations and guidelines. A Chemical Risk Assessment will
be prepared for the use of chemicals. A chemical inventory shall be kept
of all chemicals and oils used.

EM8

The latest guidance from the GB non-native species secretariat (2015) will
be followed and a Biosecurity Plan produced pre-installation.

C_',mew&'n&
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Project
Phase

EM9

An Environmental Management Plan (EMP) and an Emergency Spill
Response Plan will be developed and implemented for the installation
phase.

EM10

Notice will be given to sea users in the area via Notices to Mariners,
Kingfisher Bulletins, NAVTEX, and NAVAREA warnings. Particular attention
will be paid to ensuring the following organisations receive the
notifications: Irish Maritime Administration (including the Maritime Safety
Policy Division, the Marine Survey Office, the Irish Coast Guard, the
Maritime Transport Division, Maritime Services Division), Commissioners of
Irish Lights, Royal National Lifeboat Institution (RNLI), the Irish Coast
Guard (IRCG), Community Rescue Boats Ireland (CRBI), Harbour and Port
authorities, Irish Ferries, Irish South and East Fish Producers Organisation,
South East Regional Inshore Fisheries Forum, Irish Sea Fisheries Board
individual local fishermen (as identified during marine survey campaign).

EM11

‘As-laid’ co-ordinates of the cable route will be recorded and circulated
to the Irish Hydrographic Office (IHO), UK Hydrographic Office (UKHO) and
KIS-ORCA Service. Cables will be marked on admiralty charts and
fisherman’s awareness charts (paper and electronic format).

EM12

Crossing Agreements will be produced with cable owners. The Crossing
Agreement describes the rights and responsibilities of the parties and also
the design of the crossing. Crossing design will be in line with industry
standards, using procedures and techniques agreed with the cable owners.

EM13

HDD will be used for the cable landfalls to avoid disturbance of sensitive
habitats (e.g. intertidal reef habitat) and disruption on beaches.
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EM14

Embedded mitigation measure

Route engineering was undertaken during the marine survey to avoid
sensitive habitats where possible or to reduce the distance the submarine
cable corridor crosses a sensitive feature.

EM15

Submarine cables will be bundled together, which reduces which reduces
the seabed footprint of installation activities and the electromagnetic
field generated during operation, thus minimising any potential compass
deviation effects.

EM16

Procedures to minimise disruption near high density shipping areas will
include, for example, avoidance of anchoring near busy areas when
Project vessels are waiting on weather; and the presence of a guard vessel
in areas of significant vessel traffic. Installation vessels will have passage
planning procedures, holding positions (e.g. if waiting on weather), traffic
monitoring (e.g. radar, AlS, and visual), means of communication with
third-party vessels, and emergency response plans in the event a third-
party vessel approaches on a collision course.

EM17

Deployment of anchors/anchor chains on the seabed will be kept to a
minimum in order to reduce disturbance to seabed.

EM18

Project vessels will not exceed 14 knots within the Proposed Development.

EM19

GIL will require that the appointed contractor(s) follow the Department of
Arts Heritage and the Gaeltacht (DAHG) ‘Guidance to Manage the Risk to
Marine Mammals from Man-made sound sources in Irish Waters’ (DAHG
2014); in particular Section 4.3.4

EM20

Cable protection material (rock berms and mattresses) will be designed to
be over-trawlable.

EM21

A UXO survey will be undertaken less than 6 months prior to installation
works commencing. If any significant UXO are identified the following
decision making process will be followed:

1. Avoid by micro-routeing the marine cables.
2. If it cannot be avoided, consider whether it is safe to move.
3. If it cannot be moved, detonate on site.

EM22

Guard vessels will be used (subject to risk assessment) during installation
activities to communicate with third party vessels within the vicinity of
cable sections that remain unburied between cable lay and burial.

EM23

GIL will require that the appointed UXO contractor follows the follow the
Department of Arts Heritage and the Gaeltacht (DAHG) ‘Guidance to
Manage the Risk to Marine Mammals from Man-made sound sources in Irish
Waters’ (DAHG 2014); in particular Section 4.3.5 ‘Blasting’ including (but
not limited to):

At least one qualified and experienced marine mammal observer
(MMO) shall be appointed to monitor for marine mammals.

Only the minimum quantity of explosives to achieve the desired result
must be used.

Establishing a default 1km mitigation zone for marine mammal
observation, measured from the explosive source and with a circular
coverage of 360 degrees.

Only commence explosive detonations during daylight hours and good
visibility.
If necessary, plan the sequence of multiple explosive discharges so

that, wherever possible, the smaller charges are detonated first to
maximise the ‘soft-start’ effect.

GW%&
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Embedded mitigation measure

In waters up to 200m deep, the MMO shall conduct a pre-start up
constant effort monitoring at least 30 minutes before the detonation.
Sound-producing activity shall not commence until at least 30
minutes have elapsed with no marine mammals detected within the
Monitored Zone by the MMO.

GW%&
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Phase

EM24

A cable burial plan will be produced which outlines proposed method
statements and cable protection measures for approval by the Foreshore
Unit and discussion with fisheries stakeholders

EM25

Effective channels of communication will be established and maintained
between the Project and commercial fishing interests. This will include
the appointment of a Fisheries Liaison Officer (FLO).

EM26

Post-installation inspection surveys will be conducted along the length of
the cables on a regular basis.

EM27

Post-installation compass deviation surveys will be undertaken to confirm
compass deviation levels and the results forwarded to the Irish Maritime
Administration.

EM28

A protocol will be established for reporting unexpected archaeological
discoveries. This protocol will be designed to enable project staff to
report any finds made in a manner that is convenient and effective. Should
such finds be considered to indicate the presence of a site of
archaeological interest, a temporary Archaeological exclusion Zone (AEZ)
may be implemented until more data is available.

EM29

Rock and mattresses will only be deployed where adequate burial cannot
be achieved. The footprint of the deposits will be the minimum required
to ensure cable safety and rock berm stability.

EM30

A scheme-specific underwater archaeology impact assessment (UAIA) will
be prepared in consultation with the UAU and the National Monuments
Service (NMS). This will set out when, how and why archaeological
mitigation measures recommended in Chapter 15 are to be implemented
and will be prepared in line with the Framework and Principles for the
Protection of the Archaeological Heritage (Department of Culture,
Heritage and the Gaeltacht 1999).

EM31

A protocol will be established for reporting unexpected archaeological
discoveries. This protocol will be designed to enable project staff to
report any finds made in a manner that is convenient and effective. Should
such finds be considered to indicate the presence of a site of
archaeological interest, a temporary archaeological exclusion zone (TEZ)
may be implemented until further assessments have been undertaken.

| = Installation; O = Operation (including repair & maintenance); D = Decommissioning

4.15 Zone of Influence

The zone of influence i.e. spatial extent, over which Greenlink is predicted to have
an effect on the receiving environment has been established for the activities
discussed above. The zones of influence are based on worst case assumptions as
presented in Table 4-6.
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Table 4-6 Zone of influence summary

Project Activity

Shallow water cable
installation (LWM
out to 10m water
depth)

Vessel positioning

Description

Anchors may be used to
maintain the position of
the CLB or CLV. Up to 4
anchors may be used,
secured up to 500 m from
vessel.

JUB may be used at HDD
exit point. 4-8 legs may be
used to keep position.

Vessels will be requested

to remain a safe distance
from the spread.

Zone of Influence ‘

1km x 2km

Cable burial

Two power cables & fibre
optic cable will be bundled
together and laid within
the Proposed Development
application area

500m wide

Cable trench will be up to
1m wide

m

A typical cable excavation
tool has a seabed footprint
of 15m.

15m

Contingency external
cable protection at HDD
exit

20m long x 5.2m
wide x 0.7m high

Deep water cable
installation (water
depths greater than
10 m)

Vessel positioning

Vessels will be requested
to remain at a safe
distance from the cable
lay spread.

1km wide x 12km
along  centreline
(in any 24-hour
period)

Cable burial

Two power cables & fibre Generally 500m
optic cable will be bundled | wide.

together and laid within

the Proposed Development

application area

Cable trench will be up to 1m

1m wide

A typical cable excavation 15m

tool has a seabed footprint
of 15m.

Crossings

Footprint of deposits at
asset crossing

120m long by 8.2m
wide (1009m?)

Operation

Buried cables

There will be a 250m
development exclusion
zone in place either side of
the interconnector

500m

Heat - based on industry
standards for  similar
installations

im

EMF - B & iE fields elevated
above background levels

2m
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Project Activity

Repair

Description Zone of Influence

Vessels will be requested 1km x 1km
to remain at a safe
distance from the cable

lay spread.
Removal of buried cable 10m wide x 3km
Re-trenching 10m wide x 3km
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5.1

5.2

Impact Assessment Methodology

Introduction

Under Directive 2014/52/EU (amending Directives 2011/92/EU and 85/337/EEC) on
the assessment of the impacts of certain private and public projects on the
environment (EIA Directive), there are three stages to the environmental impact
assessment (EIA) process: screening, scoping and assessment.

The chapter outlines the key stages of the EIA process, summarises the conclusions
of the screening and scoping stages, and outlines the approach taken to identify and
evaluate potential impacts and cumulative effects associated with the Proposed
Development, Campile Estuary and Irish Offshore.

The Proposed Development refers to the Irish Marine components of Greenlink from
mean high-water springs (MHWS) at the Irish landfall at Baginbun Beach, Co.Wexford
to the 12nm limit. It comprises:

¢ Two high voltage direct current (HVDC) electricity power cables;
e A smaller fibre-optic cable for control and communication purposes;

o All associated works required to install test, commission and complete the
aforementioned cables; and

e All associated works required to operate, maintain, repair and decommission
the aforementioned cables, including five repair events over the 40 year lifetime
of Greenlink.

The Irish Offshore refers to the same components of Greenlink from the 12nm limit
to the UK / Republic of Ireland median line. Campile Estuary refers to the land
cables where they cross under the Campile River.

The Proposed Development includes the following phases: installation; operation
(including repair & maintenance); and decommissioning.

The EIA methodology follows a systematic approach to assess the potential impacts
and subsequent effects of the Project on physical, biological and human receptors
in a robust and transparent manner.

Environmental Impact Assessment Guidance

The impact assessment takes into account the guidance provided in the following
documents:

e Environmental Protection Agency (EPA) Revised Guidelines on the Information
to be Contained in Environmental Impact Statements. Draft August 2017;

¢ Environmental Impact Assessment of Projects Guidance on the preparation of
the Environmental Impact Assessment Report. Directive 2011/92/EU as
amended by 2014/52/EU;
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5.3

5.4

e Department of Housing, Planning and Local Government. Guidelines for Planning
Authorities and An Bord Pleanala on carrying out Environmental Impact
Assessment, 2018;

¢ Environment, Heritage and Local Government, Appropriate Assessment of Plans
and Projects in Ireland, Guidance for Planning Authorities, 2009;

o National Parks & Wildlife Service, Marine Natura Impact Statements In Irish
Special Areas of Conservation, 2012;

o The Institute of Environmental Management and Assessment (IEMA) Guidelines
for Environmental Impact Assessment, 2004;

e The Chartered Institute of Ecology and Environmental Management (CIEEM)
Guidelines for Ecological Impact Assessment in Britain and Ireland: Marine and
Coastal, 2010; and

e |EMA Environmental Impact Assessment Guide to: Delivering Quality
Development, 2016

Screening for Environmental Impact Assessment

The current requirements for EIA for projects offshore in Ireland are set out the EIA
Directive.

Given its location across two jurisdictions, the proposed interconnector consists of
two distinct but related and complementary developments, as follows:

1. A development being proposed for that portion of the overall interconnection
project located in Ireland; and

2. A development being proposed for that portion of the overall interconnection
project located in Wales.

The proposed interconnector does not constitute a “project” listed within either
Annex | or Annex Il to the EIA Directive. Accordingly, an EIA is not required in
relation to the proposed interconnector. GIL has been advised that the project
categories listed in the EIA Directive must be understood by reference to a wide
scope and broad purpose. GIL is therefore following the EIA process for all project
components.

Accordingly, GIL invited the competent authorities for both the Irish proposal and
Welsh proposals to determine that an EIA is required and an Environmental Impact
Assessment Report (EIAR) is required to be submitted with the applications for
development consent.

Scoping and Consultation

GIL has taken a pro-active approach to consultation recognising that it is a critical
activity in the development of a comprehensive and balanced EIA. This Section
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provides a summary of the consultation undertaken during the design of the project
and consultation relevant to the environmental scoping and EIAR.

5.4.1 Approach to Scoping and Consultation

Consultation has been undertaken with statutory consultees, stakeholders and the
public during key stages of the project. Consultation, including scoping, has had the
following aims:

e To provide statutory and non-statutory consultees as well as local communities
and other stakeholders with the opportunity to inform the development of the
project and the final offshore route design.

e To provide statutory consultees with the opportunity to comment on the
proposed specialist studies commissioned to inform the EIA, and the approach
to, and scope of the EIAR.

5.4.2 Scoping

Article 5 of the EIA Directive establishes the process for identifying the level of
detail of the information to be included by a Developer in the EIAR; typically
referred to as scoping. Whilst the stage is not mandatory, it is strongly encouraged
by the European Commission as Best Practice. The European Commission’s
Guidance on Scoping (EC 2017) states that:

“Scoping is an important stage that takes place early in the EIA process. It provides
an opportunity for both Developers and the Competent Authority to determine
those key environmental impacts and issues of concern that are likely to be of the
utmost importance to the Project proposal’s decision-making and eliminates those
that are less of a concern. In other words, Scoping defines the EIA Report’s content
and ensures that the environmental assessment is focused on the Project’s most
significant effects on the factors listed in Article 3 of the Directive, and that time
and money are not spent on unnecessary examinations. It also reduces the
likelihood that competent authorities will need to request additional information
from Developers after the Environmental Report has been prepared and
submitted.”

In line with the EIA Directive and Best Practice, GIL undertook scoping to assist in
identifying the key environmental pressures surrounding their proposal. It provided
statutory and non-statutory consultees with an opportunity to comment on the
Proposed Development, the scope of the EIA and raise any issues which they
consider may be important to the EIA process. Their responses have helped to
provide direction on the topics the EIAR should focus on.

The Scoping Report was submitted to stakeholders in November 2018 (and is
available at www.greenlink.ie). Stakeholders were identified through two methods;
consultation and the project teams experience of interconnector projects.
Stakeholders were asked to provide responses on the scoping report by the end of
December 2018. If a response was not received, the stakeholder was approached
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after the deadline (via email & telephone) to ensure that they had the opportunity
to provide comment. Table 5-1 identifies the stakeholders that provided a Scoping
Opinion.

At the start of each topic chapter a table is provided listing the scoping responses
received relevant to that topic and how they have been addressed in the EIA
process.

Table 5-1 Stakeholders consulted during Scoping

Stakeholder Responded? Steps taken to receive opinion

Department of Housing, Planning and Local | Yes Feedback on scoping report

Government (DHPLG) - Foreshore Unit received through face-to-face
meeting.

Department of Arts, Heritage and the | Yes Formal scoping letter received

Gaeltacht (DAHG) - Underwater

Archaeology Unit

National Parks and Wildlife Service (NPWS) | Yes Formal scoping letter received

- Development Application Unit

An Bord Pleanadla Projects of Common | Yes Responded that they would not

Interest (PCI) typically comment on the scope of
the EIAR.

Marine Institute Yes Responded via email

Inland Fisheries Ireland No

Department of Agriculture, Food & the | Yes Responded that they would not

Marine - Aquaculture & Foreshore typically comment on the scope of

Management Division the EIAR.

South East Regional Inshore Fisheries Yes Feedback on scoping report

Forum received through face-to-face
meeting.

Irish  South and East Fish Producers No
Organisation (IS&EFPO)

Irish South and West Fish Producers | Yes Feedback on scoping report

Organisation (IS&WFPO) received through face-to-face
meeting.

Irish Sea Fisheries Board (BIM) Yes Feedback on scoping report
received through face-to-face
meeting.

Irish Whale and Dolphin Society (IWDS) No

5.4.3 Meetings

GIL have held meetings with stakeholders since February 2016. Details of these
meetings are provided in Technical Appendix A; with a list of stakeholders consulted
below. Meetings have helped to inform route development, discuss potential areas
of conflict and scope the content and information to be provided in the EIAR.

e Department of Housing, Planning and Local Government (DHPLG) - Foreshore
Unit

¢ National Parks and Wildlife Service (NPWS)

For more information: .
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INTERCONNECTOR

e Port of Waterford Company

e British Telecom

e South East Regional Inshore Fisheries Forum

o Irish South and East Fish Producers Organisation (IS&EFPO)
e Irish South and West Fish Producers Organisation (IS&WFPO)
e Irish Sea Fisheries Board (BIM)

e Local fishermen (including public meeting with over 50 fishermen in
attendance)

5.4.4 Public Consultation

As a proponent of a European PCI project, GIL is required to conduct public and
stakeholder consultation meetings through a variety of means set out in Annex IV(5)
of the PCl Regulation. Public consultation was achieved through:

e Regular updates to the Project website (www.greenlink.ie)
e Public consultation meetings
o Newspaper notices published in both local and national newspapers

e Provision of public information brochure (TEN-E Regulation Information
Brochure) - published before the start of formal public consultation and updated
throughout the development process.

Public exhibitions were held on the following dates:

e 29 May 2018 - Pater Hall, Pembroke Dock, Wales

e 30 May 2018 - Hundleton Sports Pavilion, Hundleton, Wales
¢ 31 May 2018 - Angle Village Hall, Angle, Wales

e 27 June 2018 - Fethard on Sea, County Wexford, Ireland

e 15 August 2018 - Duncannon, County Wexford, Ireland

e 03 December 2018 - Pater Hall, Pembroke Dock, Wales

e 04 December 2018 - Angle Village Hall, Angle, Wales

e 05 December 2018 - Hundleton Sports Pavilion, Hundleton, Wales
e 16 January 2019 - Fethard on Sea, County Wexford, Ireland
e 17 January 2019 - Duncannon, County Wexford, Ireland

e 28 March 2019 - Ramsgrange, County Wexford, Ireland

The exhibitions were well attended by the community. Feed-back forms were
provided so that the public could comment on the proposals. Comments received
as part of the consultation process have been considered in the preparation of the
EIAR.

Details of public consultation can be found at www.greenlink.ie.
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Following submission and acceptance of the Foreshore Licence application by the
Foreshore Unit an 8-week public consultation period will commence. This period
provides consultees and the public further opportunity to comment on the
application and EIAR. At the start of this period copies of the EIAR will be made
available to the public at Waterford Garda Station and on the Greenlink project
website (www.greenlink.ie).

5.4.5 Scoping Conclusions

The Scoping Report (available at www.greenlink.ie) included an assessment of
significance of each potential environmental pressure resulting from the Proposed
Development, Offshore Ireland and Campile Estuary to decide which of the
pressures could be significant and therefore should be taken forward for further
assessment in the EIAR. Those which were deemed to be non-significant were to
be scoped out of the EIAR and no further assessment was to be undertaken. This
scoping process was refined through the consultation discussed above with some
pressures being scoped back-in at the request of stakeholders, or agreement
reached that an effect could be scoped out.

Table 5-2 identifies the pressures that have been scoped out of the EIA and the
reason for the exclusion. In line with the EC Guidance on Scoping (EC 2017) these
pressures will not be discussed further in the EIAR, to ensure that the environmental
assessment is focused on the Proposed Development’s most significant effects.

For more information:
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5.4.6 Structure of the EIAR

Article 3(1) of the EIA Directive outlines the information to be included in an EIAR. It
states that...

“The environmental impact assessment shall identify, describe and assess in an
appropriate manner, in the light of each individual case, the direct and indirect
significant effects of a project on the following factors:

(a) population and human health;

(b) biodiversity, with particular attention to species and habitats protected under
Directive 92/43/EEC and Directive 2009/ 147/EC;

(c) land, soil, water, air and climate;
(d) material assets, cultural heritage and the landscape;
(e) the interaction between the factors referred to in points (a) to (d).”

Table 5-3 provides a signpost to the chapters which cover these factors. A number of
these factors were scoped out of the EIAR via the scoping process and Scoping Report.
The proposed structure of the EAIR was outlined in the Scoping Report and agreed with
the Foreshore Unit.

In line with bullet (e) above, Table 5-4 provides a matrix to show the interactions
between different receptors that have been considered by the EIA. For example, if it
is established in the Physical Environment and Coastal Processes chapter there will be
a significant increase in suspended sediment concentrations then the Benthic and
Intertidal Ecology chapter will need to assess the effect of this increase on subtidal
habitats.

For more information:
W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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5.5

5.6

Method of Environmental Impact Assessment

The EIA process reported in this EIAR involves the following main steps as presented
in Figure 5-1.

Figure 5-1 Steps of an EIA

-

\

-

Stakeholder consultation

L K EEKKE KN
v

The steps are described in more detail below and are followed and presented within
the receptor topic chapters of the EIAR.

Characterisation of the Baseline Environment

To assess the potential effects resulting from the Proposed Development it is
necessary to first establish the physical, biological, and human conditions that exist
along and within the vicinity of the Proposed Development; and outline the likely
natural evolution of the baseline without implementation of the Proposed
Development as far as natural changes can be determined based on currently
available environmental information and scientific knowledge.

A full understanding of the baseline for each environmental receptor has been
achieved through some or all of the following:

e Review of primary baseline studies (field).
e Review of additional specialist desk-based baseline studies.

e Detailed review of all secondary sources (i.e. existing publicly available
documentation and literature).

e Stakeholder consultation.

For more information:
W: www.greenlink.ie

Co-financed by the European Union
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The key data sources used to establish the baseline are described in each receptor
topic chapter. The following limitations or assumptions should be noted:

e Third party and publicly available information is correct at the time of
publication.

e Baseline conditions are accurate at the time of physical surveys but due to the
dynamic nature of the environment, conditions may change before or during the
installation and operation phases of the Proposed Development (although the
effects of the natural variation are included in the assessment).

e The Proposed Development area will not be subject to force majeure resulting
in a complete shift from the existing baseline.

For each receptor topic the baseline has been described from the mean high-water
spring (MHWS) at Baginbun Beach, Ireland to the UK/Republic of Ireland median
line.

5.7  Establish Potential Pressures and Zone of Influence

The IEMA (2004) guidelines state:

“The assessment stage of the EIA should follow a clear progression; from the
characterisation of ‘impact’ to the assessment of the significance of the effects
taking into account the evaluation of the sensitivity and value of the receptors.”
(p11/2)

For consistency, the terms pressure, interaction, and effect, as defined in Table 5-
5 below, have been used throughout the EIAR.

Table 5-5 Definitions of pressure, interaction and effect

Term Definition

Pressure A pressure can be defined as “the mechanism through which an activity has an effect
on any part of the ecosystem”. The nature of the pressure is determined by activity
type, intensity and distribution. A list of marine pressures and their definitions has
been formally agreed by the OSPAR Intercessional Correspondence Group on
Cumulative Effects (ICG-C).

Interaction The link between a pressure and the receptor. There must be an interaction for an
effect to occur.

Effect The consequence of pressure; a predicted change in the baseline environment,
usually measureable. Effects only occur when an activity or environmental impact
is present within an environment that is sensitive to it.

For each potential pressure, the zone of influence - the spatial extent over which
the activities are predicted to have an impact on the receiving environment - is
established. This will vary for different activities and for the different stages of the
Proposed Development (installation, operation and decommissioning).

Establishing the zone of influence for different activities, pressures and receptors
will be undertaken quantitatively where possible, but if not, it will be undertaken

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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qualitatively where necessary based on the Proposed Development description,
project experience and literature reviews.

Potential effects on receptors which occur outside the zone of influence and which
cannot or are unlikely to travel into the zone (e.g. benthic communities) have been
scoped out. Conversely, mobile species and other mobile receptors such as other
sea users can travel into the zone of influence and may therefore be effected by
the Proposed Development.

The zones of influence used in the assessment are given in the topic Chapters. The
zone of influence will in many cases relate to the seabed and or sea surface
footprint of the Proposed Development’s activities. These are established in
Chapter 4. However, in some cases the zone of influence may extend much further
e.g. disturbance from noise may affect birds or cetaceans >1km away.

The zone of influence has been estimated for each potential pressure on the
receptor. Where a number of project activities result in the same pressure (e.g.
pre-lay grapnel run, trenching, resulting in seabed disturbance) or the installation
technique has not been determined, the worst-case spatial extent has been applied.

5.8 Identification of Effects

The prediction of potential effects has been undertaken to determine what could
happen to each environmental receptor as a consequence of the Proposed
Development. The diverse range of potential effects considered in the EIA process
results in a range of prediction methods being used including quantitative, semi-
qualitative and qualitative. Potential pressures to be assessed are provided in each
receptor topic chapter. The definitions used to describe effects are presented in
Table 5-6 below.

Table 5-6 Definitions of effects

Term Definition

Direct effect Effects that result from a direct interaction between the Project/Project
activities and the receiving environment.

Indirect effect Effects on the environment, which are not a direct result of the
Project/Project activities, often produced away from the activity or as a
result of a complex pathway (European Commission 1999). For example, loss
of habitat from trenching, leading to reduction in prey species availability,
having an indirect impact on predators.

Cumulative effect Effects that result from incremental changes caused by other present or
reasonably foreseeable actions together with the Project (European
Commission 1999). Generally considered to be the same impact but from
different projects e.g. underwater noise from two separate projects
combining to affect marine mammals.

Positive / Beneficial | An effect that is considered to represent an improvement on the baseline
effect condition or introduces a new desirable factor (IEEM 2010).

Negative / Adverse |An effect that is considered to represent an adverse change from the baseline
effect condition or introduces a new undesirable factor (IEEM 2010).

For more information:
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5.9  Characterisation of the Receptor

The significance of an effect on a receptor or feature is characterised by the
sensitivity, recoverability and importance of the receptor or feature.
Characterisation of the receptor is achieved by balancing out these three
considerations to determine the Receptors Value. Criteria used for the assessment
are presented in Table 5-7.

Sensitivity

Recoverability

Importance

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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5.10 Characterisation of Effect

To fully characterise an effect or level of change from baseline conditions the
following parameters are considered. These parameters are used to define the
magnitude of change or the Magnitude Value for the effect based on the definitions
provided in Table 5-8.

Spatial
extent

Duration &
Frequency

Table 5-8 Factors which determine the Magnitude of an Effect

Magnitude Value  Definition

High Effects are of medium (7 -15 years) through to permeant duration and/or on
a regional level or major alteration to key elements / features of the baseline
condition such that post development character / composition of baseline
will be fundamentally changed.

Medium Effects are of short-term (1-7 years) duration and/or local level change
(greater than the project footprint) or alteration to one or more key
elements/features of the baseline conditions such that post development
character/composition of the baseline condition will be materially changed.

Low Effects are temporary (<1 year) or Short-term (1-7 years) in duration, site
specific and/or minor shift away from baseline conditions. Changes arising
from the alteration will be detectable but not material; the underlying
character /composition of the baseline condition will be similar to the pre-
development situation.

Negligible Very little change from baseline conditions. Effect is momentary or brief
(<less than a day) and/or barely distinguishable, approximating to a “no
change” situation.

5.11 Evaluation of Significance of Effect

Having established the magnitude of change (Magnitude Value) and the sensitivity
of the receptor (Receptor Value), the significance of the effect can be assessed
using the significance matrix adapted from the chart showing typical classifications
of the significance of impacts in EPA (2017); presented in Table 5-9.

For more information:

W: www.greenlink.ie Co-financed by the European Union
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Table 5-9 Significance matrix

receptor

of

—_
(]
=
©
>
—
o
-
o
(]
9]
(7]
o
~

Sensitivity

Magnitude of change
Negligible

High Not Significant

Moderate

Medium Not Significant

Low Imperceptible

Moderate

Significant

Significant

Moderate

Negligible Imperceptible |Not Significant

Not Significant

The result of using this matrix approach is the assighment of the level of significance

of the effect for all potential pressures of the Proposed Development.

This is

undertaken prior to any mitigation. Project Specific Mitigation will generally only
be proposed if effects are significant.

Definitions of the significance levels (as outlined in EPA 2017) are provided in Table
5-10 below.

Table 5-10 Definitions of significance levels

Significance Definition

Imperceptible

An effect capable of measurement but without
significant consequences

Effects in these three categories are
generally considered as Not Significant

Not Significant

An effect which causes noticeable changes in the
character of the environment but without
significant consequences.

and adequately controlled by best
practice and legal controls. Opportunities
to reduce effects further through

Moderate

Significant

An effect which causes noticeable changes in the
character of the environment without affecting
its sensitivities.

mitigation may be limited and are unlikely
to be cost effective.

An effect that alters the character of the
environment in a manner that is consistent with
existing and emerging baseline trends.

Generally considered as Significant but
effects are those, considered to be
tolerable. However, it is expected that
the residual effect has been subject to
feasible and cost-effective mitigation and
has been reduced to as low as reasonably
practicable (ALARP) and that no further
measures are feasible.

An effect which, by its character, magnitude,
duration or intensity alters a sensitive aspect of
the environment.

Generally considered as Significant and
regarded as unacceptable prior to any
mitigation measures being considered.

An effect which, by its character, magnitude,
duration or intensity significantly alters most of
a sensitive aspect of the environment

An  effect which obliterates sensitive

characteristics
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5.12 Establish Mitigation

Mitigation measures are the actions or systems proposed to manage or reduce the
potential negative effects identified. Mitigation measures are sometimes confused
with measures taken to ensure legal compliance, which can be similar. Legislation
is often designed to ensure effects to the environment are minimised.

A standard hierarchical approach to identifying mitigation requirements has been
used to inform the EIA:

e Avoid or Prevent: In the first instance, mitigation should seek to avoid or
prevent the adverse effect at source for example, by routeing the marine cables
away from a sensitive receptor.

e Reduce: If the effect is unavoidable, mitigation measures should be
implemented which seek to reduce the significance of the effect.

o Offset: If the effect can neither be avoided nor reduced, mitigation should seek
to offset the effect through the implementation of compensatory mitigation.

Mitigation measures fall into two categories: mitigation which forms part of the
project design which is referred to as embedded mitigation in Chapter 4; and
mitigation which is part of the construction and operation of the Proposed
Development, which is referred to as Project Specific Mitigation.

5.12.1 Embedded mitigation

As described in Chapter 3, the Proposed Development has been developed through
an iterative process which involved seeking to avoid or reduce potential
environmental effects through routeing of the marine cables. This was the first
project specific step in mitigating potential effects by seeking to avoid or reduce
environmental disturbance.

Embedded mitigation measures which form part of the design are an inherent part
of the Proposed Development and are considered the ‘base case’ as primary
mitigation measures. As well as steps the Proposed Development has taken to
reduce environmental effects, the design also includes measures taken to ensure
compliance with international and national statute, which also seeks to avoid or
abate negative effects.

All embedded mitigation which has been assessed as part of the design is listed in
Chapter 4 and the appropriate receptor topic Chapter.

5.12.2 Project Specific Mitigation

Mitigation measures which are to be adopted and implemented during the
construction and operation of the Proposed Development to mitigate adverse
effects, over and above legal compliance are called Project Specific Mitigation.
Appropriate, feasible and cost-effective mitigation measures have been proposed
as necessary in each topic Chapter. All Project Specific Mitigation commitments
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made in the EIAR are additionally listed in a Schedule of Mitigation provided as
Chapter 17.

5.12.3 Mitigation Schedule

The package of Embedded Mitigation and Project Specific Mitigation to be
incorporated into the design, installation, operation and decommissioning of the
submarine cables are set out in Chapter 17 of this EIAR. The mitigation schedule
will form the basis of an Environmental Management Plan (EMP) to be implemented
in the installation and operation of the marine cables. In stating the mitigation
measures within the EIAR, GIL, as well as their appointed contractors, are
committed to the effective implementation of all those measures described. This
is to ensure that the Proposed Development will not generate significant adverse
environmental effects that have not been assessed.

5.13 Determine Significance of Residual Effects

The significance assessment is repeated taking into consideration the application of
Project Specific Mitigation i.e. secondary mitigation. This determines whether
there is likely to be a residual effect. When applied after mitigation, the resulting
significance level is referred to as the residual significant effect. Tables within the
topic chapters present the results of both assessments.

Residual effects assessed as Significant after consideration of proposed mitigation
measures will normally require additional analysis and consultation in order to
discuss and possibly further mitigate effects where possible. Where further
mitigation is not possible a residual effect may remain.

5.14 Cumulative Effects Assessment (CEA)

The term cumulative effects refers to effects upon receptors arising from the
Proposed Development when considered alongside other present or reasonably
foreseeable projects, plans or licensed activities, that result in an additive effect
with any element of Greenlink. Cumulative effects can be described as the net
effect of cumulative pressures, which includes both direct and indirect effects
resulting from cumulative pressures caused by different activities. An individual
effect alone may be considered insignificant, but the additive effects of more than
one effect, from any number of sources, could result in a significant effect, either
positive or negative.

Intra-project effects (effects between different components of Greenlink) are
discussed in the relevant topic chapters, and are summarised in Chapter 16.

Potential cumulative effects between the Proposed Development and other present
or reasonably foreseeable projects, plans or licensed activities have been assessed
using the methodology from the “MMO Strategic Framework for Scoping Effects”
(MMO 2014), which consists of six steps:
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1. Complete an activity/pressure/receptor matrix for each phase of the Proposed
Development and identify the spatial and temporal extents of pressures;

2. Define a study area around the Proposed Development and identify projects,
plans and licensed activities within that area;

3. Complete an activity/pressure/receptor matrix for each type of project, plan
and licensed activity within the study area to identify common pressures on each
receptor;

4. ldentify if the Proposed Development’s zone of influence overlaps spatially with
those from other projects or plans. If there is no spatial overlap, that specific
pressure-receptor pathway will be screened out. If there is a spatial overlap, the
pathway continues to the next step in the process;

5. Identify if the Proposed Development phases overlap temporally with the scoped-
in projects. If there is no temporal overlap or if a review of publicly available
information and consultation with the appropriate developer did not identify
specific timelines, the specific pressure-receptor pathway will be screened out.
If there is a temporal overlap the pathway continues to the next stop; and

6. Undertake the assessment on Screened Projects/Plans, where both a spatial and
temporal overlap has been identified.

The CEA is presented in Chapter 16.

5.15 Transboundary Agreement

The Convention on Environmental Impact Assessment in a Transboundary Context
1991 sets out the obligations of parties to assess the transboundary environmental
effect of certain activities at an early stage of planning. It also lays down the
general obligations of states to notify and consult each other on all major projects
under consideration that are likely to have a significant adverse environmental
effect across boundaries.

Greenlink crosses two maritime jurisdictions (UK and Republic of Ireland). An EIA
has been conducted for each jurisdiction and as such transboundary assessment has
been an integral component of the environmental assessment. It is anticipated that
transboundary effects will be limited. This is discussed in ‘Chapter 16 - Cumulative
Effects Assessment’.

5.16 Uncertainty, Assumptions and Limitations

5.16.1 General

The EIA process aims to assist good decision-making based on information about the
potential effects of the Proposed Development. However, there will be some
uncertainty as to the exact scale and nature of the environmental effects. This
uncertainty arises as the level of detail and information about the Proposed
Development available at the time the assessment was undertaken and/or due to
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limitations to the prediction process itself. Key issues relating to assumptions about
the Proposed Development are outlined below. Where assumptions have been made
in undertaking the EIA these are set out in each topic Chapter.

Where relevant, any limitations related to the baseline conditions, data sources or
scientific understanding/interpretation within the process of assessing the effects
have been highlighted in the relevant topic Chapter.

5.16.2 Level of design detail for the EIA

It is acknowledged that the development which is eventually designed and
constructed may differ slightly from the design details that have been used in the
EIA and reported in the EIAR. At the time of writing, the contract to undertake the
cable installation work has not been awarded, and therefore the proposed
installation methodology and exact timing has not been finalised. However, in order
to ensure the EIA is as robust as possible, the EIA assesses the range of likely
installation methods and the worst case zone of influence to ensure that the
envelope of effects assessed will encompass the worst case and actual installation
method, once confirmed. If information was not available, but the spatial extent
of an effect could be inferred based on expert knowledge, this approach has been
taken.

The potential effects assessed within this EIA has taken into account the range of
parameters within which the detailed design will be developed. Generally potential
environmental effects will be similar for each discrete environmental topic. For
certain topic areas there may be slight differences in the assessment where
maximum and minimum dimensions are considered.

5.16.3 Baseline data used in the EIA

Within the EIA, the assessment of potential effects on environmental receptors has
been undertaken against present, known, baseline conditions. It is recognised that
baseline conditions could change over time. However, it is assumed that the data
referenced in this EIA, including survey data, is sufficient to characterise the
baseline environment relative to the Proposed Development’s effects, and any
changes to this baseline characterisation throughout the Proposed Development
lifetime are not anticipated. The description of the baseline and cumulative effects
assessment is based on the latest available information.
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6.

6.1

Physical Conditions and Marine Processes

This Chapter describes the existing baseline environment in terms of the physical
conditions and marine processes, identifies the pressures associated with the
Proposed Development on the receptors, presents the findings of the environmental
impact assessment, and describes how significant effects (if any) will be mitigated.

The Proposed Development refers to the Irish Marine components of Greenlink from
mean high-water springs (MHWS) at the Irish landfall at Baginbun Beach, Co.
Wexford to the 12nm limit. It comprises:

¢ Two high voltage direct current (HVDC) electricity power cables;
e A smaller fibre-optic cable for control and communication purposes;

o All associated works required to install test, commission and complete the
aforementioned cables; and

o All associated works required to operate, maintain, repair and decommission
the aforementioned cables, including five repair events over the 40 year lifetime
of Greenlink.

The Proposed Development includes the following phases, all of which are assessed
within this chapter:

¢ Installation;
e Operation (including repair, remediation and maintenance activities); and
e Decommissioning.

This chapter also provides information on the Irish Offshore components of
Greenlink from the 12nm limit to the Republic of Ireland/UK median line.

Kilometre points (KPs) have been assigned to the route to aid with the description;
running from KPO at MHWS, Freshwater West to KP159.27 at MWHS, Baginbun Beach.
The Irish Offshore component of Greenlink lies between KP73.8 and KP123.6. The
Proposed Development lies between KP124 and KP159.27.

Data Sources

Greenlink Interconnector Limited (GIL) commissioned geophysical and geotechnical
surveys to inform the baseline description and assessment. These have been
supplemented where necessary by a review of published information and
consultation with relevant bodies. The survey data used to inform the baseline
description and assessment include the following:

e Greenlink Geophysical Survey Report (MMT 2019a) - provided as Technical
Appendix G;

e Greenlink Geotechnical Survey Report (MMT 2019b).

Other data sources as listed at the end of the Chapter.
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6.1.1 Greenlink cable route survey

A survey of the Greenlink cable route was carried out between September 2018 and
January 2019 by MMT to inform cable route design and the environmental
assessment. Geophysical, geotechnical and benthic survey techniques were used
to:

e Characterise the seabed to a depth of approximately 15-20m in terms of its
topology, shallow geological and seabed features, sediment type, sediment
particle size and sediment contamination;

¢ |dentify obstructions and debris on the seabed;
e Characterise burial conditions;
e Characterise the benthic community; and,

e Determine the presence of any features that may have conservation
significance.

The survey was divided into six blocks. The Proposed Development is located within
Blocks 1 and 2, whilst Block 3, covered the Irish Offshore component of Greenlink.
Blocks and sampling stations are shown in Figure 6-1 (Drawing P1975-SURV-016).

The scope of work comprised of:

¢ Onshore/intertidal topographic survey using an unmanned autonomous vehicle
(VAV);

¢ Geophysical/hydrographic nearshore and offshore data acquisition;
e Geotechnical investigations;

e Environmental sampling and imagery;

¢ Infrastructure crossing survey with remotely operated vehicle (ROV);

e Geotechnical boreholes to inform the feasibility of horizontal directional
drilling.

These operations in the nearshore and offshore provide high-resolution and accurate
measurements of the bathymetry, seabed features and shallow geological
conditions within the Proposed Development and Irish Offshore.

The geophysical survey comprised multi-beam echosounder (MBES), side-scan sonar
(SSS), sub-bottom profiler (SBP), transverse gradiometer magnetometer and ROV
inspection. Data were acquired along survey lines (generally seven to eight) to
create a 500m wide survey corridor centred on the indicative centreline for the
cable route. Data quality is described in Table 6-1.
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Table 6-1 Survey data quality

Block ‘ Technique ‘ (O]1E:1114Y ‘ Comment

Onshore UAV Good Met project requirements

topography

Nearshore MBES Good Some gaps in the UAV data, either caused by

(Block 1) flat featureless seabed, which means an image
is unable to be resolved; or could be due to
movement in the water column such as
seaweed, or bad light or visibility during the
survey.

SSS Good Noise increasing slightly towards the shore

SBP Fit-for- Penetration up to 13.4m.

purpose
Magnetometer Good Noise increasing slightly towards the shore
Offshore MBES Very Good In Block 4, there are occasional areas where
(Blocks 2 & data quality was affected by the weather.
3) Offshore where the seabed is very flat the
overlap between survey lines is sometimes
visible. This is to be expected in flat areas and
the difference between overlapping lines is
between 10cm to 20cm so within specification
at the depth.
SSS Fit-for- The low frequency (300 kHz) SSS data were
purpose mainly interpreted. The high-frequency data
were used to aid the interpretation.

SBP Good Penetration on the Sparker was an average of
50m. The penetration of the Chirp was usually
between 1m and 15m. Greater signal
attenuation was observed when thick layers of
surficial sand were present.

Magnetometer Good

Source: MMT (2019a)

The geotechnical survey included testing and sampling along the entire route using
vibrocoring (VC) and cone penetrometer testing (CPT). A total of 58 VC (including
24 re-attempts) and 61 CPT (including 5 re-attempts) were undertaken in Irish
waters.

Seabed samples were also collected using either a Hamon grab or a Day grab;
selection depended on sediment type. A total of 17 sites were samples in Irish
waters; 7 within the Proposed Development (Stations SO0 to S06) and 10 in the Irish
Offshore (Stations SO7 to $16). Three samples were obtained at each station; two
for faunal identification, and one for particle size analysis and chemical analysis.

Geophysical data were used to focus the environmental survey strategy and
subsequent data interpretation. A description of the benthic survey is provided in
Chapter 7.
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6.2 Consultation

The steps taken to contact stakeholders for comments on the EIA scope is
documented in Chapter 5. None of the stakeholders contacted raised any comments
with respect to physical conditions and marine processes.

6.3  Existing Baseline

For the purposes of this EIAR, the physical environment has been divided into the
following topics:

e Metocean conditions;

o Coastal processes;

e Bathymetry, geology, seabed sediments and features; and
¢ Water and sediment quality

The baseline description is provided to characterise the environment of the
Proposed Development and to enable the identification of areas that may be
geologically and/or bathymetrically sensitive to pressures from cable installation,
maintenance, repair, operation and decommissioning.

6.3.1 Metocean conditions

6.3.1.1 Water levels & Currents

Water levels and currents in the region are driven by astronomical tides and
occasional storm surges. The tides are semi-diurnal (two high and two low waters
each day) and their range varies through the lunar cycle and seasonally, reaching a
maximum (spring tide) every two weeks. The mean spring range is around 4m to
5m near the median line, decreasing to around 2m to 3m at the Hook Head Peninsula
(DCCAE 2011). Peak tidal current velocities for the ebb and flood tide were taken
from Hydrographic Department (1974) as 0.7m/s flood and 1.0m/s ebb. The general
prevailing near surface currents are towards the south-west, parallel to the
coastline (DCCAE 2011). Coastal waters are well mixed throughout the year, but
further offshore, near the UK/Republic of Ireland median line stratification' occurs
in summer and autumn due to deep water and weaker tides (DCCAE 2011).

Storm surges occur when deep depressions cause a temporary and localised increase
in water levels. When combined with high tides, a storm tide occurs, which in this
area can be in the order of 0.5m to 1m, however, there have been instances where
levels have exceeded 2m during extreme conditions.

Tidal regimes are primarily meso-to macrotidal (spring tidal range is 2m to more
than 4m), but also include microtidal areas (spring tidal range is below 2m) for
south-east and central northern coasts of Ireland. This variation in the tidal regime
is further influenced by major storm activity, as described above. Coasts,

' formation of layers in the water column based on water temperature and/or salinity

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility




Greenlink Interconnector Limited

reenlink

Greenlink Marine Environmental Impact Assessment Report - Ireland G

particularly those of the west coast of Ireland, are exposed to the full effects of
eastward-moving cyclones and swell waves in the North Atlantic. The predicted
changes in North Atlantic storminess as a result of global warming is likely to cause
Ireland’s coastal wetlands and other soft-sedimentary systems to be among the first
in Europe to respond to storm-led sea level rise (SLR) (Devoy 2008).

6.3.1.2 Waves

Waves are principally caused by wind. Annual average wave height data has been
collected by the Irish Marine Institute and covers the area of the Proposed
Development and Irish Offshore. The average wave height ranges from 1.75m to
2m at the median line, decreasing to between 1m and 1.5m at the Hook Head
Peninsula (Marine Institute 2015).

As well as waves generated in the immediate vicinity, there will also be swell waves,
i.e. remnants of waves from distant storms, as the area is exposed to the Atlantic.
Surge levels of between 1.25 and 0.75m are predicted on the eastern Irish coastline
and towards the median line. As the Irish Sea is semi-enclosed, the associated
currents are weak, arising both directly from wind drag at the sea surface and
indirectly from sea surface gradients (DCCAE 2011). Compared to locally generated
waves, swell waves have a longer oscillation period and a smoother profile. Wave
motions follow a roughly circular trajectory, forward on a wave crest and backward
on the following trough. These motions can extend well below the water surface
(several tens of metres) so that they can mobilise seabed sediment or exert a force
on seafloor cables and other structures.

Baginbun Beach is a small, relatively sheltered east-facing cove approximately
0.3km in length. It has a combination of habitats, including rocky cliffs to the south
with rock pools and a concentric sandy beach stretching northward. A rocky reef
and Baginbun headland offer some protection to the cove from long period Atlantic
swell waves and dissipate storm energy, ensuring the sand remains within the cove.
Short period, smaller wind waves will likely dominate this beach along with
refracted energy around Baginbun Headland.

6.3.1.3 Wind

The southern Irish Sea enjoys mild maritime climates, although it can be unsettled
with periods of strong winds and rough seas. Gales in the region are most frequent
in the winter months and on some occasions can reach storm or hurricane strength.
In January and July, the percentage frequency of winds with Beaufort force 7 (mean
speed of 15.5m/s; range 13.9 - 17.1m/s) or over in the region is 20-25% and 2%
respectively. Beaufort gale force 8 (mean 18.9m/s; range 17.2 - 20.7m/s) or over
are reported on about 12% of occasions in December and less than 2% in July. The
most common wind direction for these gales is from the south-west and north-west.
Calm conditions (wind speeds <0.2m/s) are likely to occur less than approximately
2% of the time. The annual mean wind speed in the region ranges from 7.6 - 8.0m/s
to 10.6 - 11.0m/s in open areas, decreasing to 5.1 - 5.5m/s in coastal areas (OSPAR
2000).
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6.3.1.4 Temperature and Salinity

Along the Proposed Development, the mean sea surface temperature varies
between 8-10°C in winter to 14-17°C in summer. Mean near-bottom water
temperatures in the deeper waters are similar, averaging 10°C due to the warm
Atlantic water entering from the southwest derived from the North Atlantic Drift
Current, or Gulf Stream (DCCAE 2011).

Surface water salinity is fairly constant annually and with depth, however, some
seasonality will be observed. A salinity of 34 to 35 is typical (Marine Irish Digital
Atlas 2015).

6.3.2 Coastal processes

The Irish Sea is a tide-dominated shelf sea where strong tidal flows produce active
sediment transport and erosion processes (DCENR 2015). Along the south coast of
Ireland, the long-term sand movement runs parallel to the coast in an easterly
direction towards St George’s Channel. Sediment transport in the Celtic Sea is
dominated by the net movement of material from St George’s Channel and the
Bristol Channel. From these channels, ebbing tidal currents carrying fine sediment
fan out in a south-westerly direction across the Celtic Sea (DCCAE 2011).

Approximately 20% of Ireland’s entire coastline is at risk of erosion. SLR, combined
with increased storminess, is expected to exacerbate the problems, especially along
the Atlantic coast. For example, in February 2002, a low-pressure system in the
southern lIrish Sea coincided with a spring tide, leading to an extreme water level
of 2.9m above mean sea level. This storm surge led to widespread flooding in Dublin
and Belfast with marked coastal erosion between Cork and Belfast (Europa 2014).
Baginbun Beach is not considered to be at risk from erosion (see section on Baginbun
Beach below)

A national study in 2004 (cited in European Commission undated) estimated that
Wexford has the highest proportion of vulnerable coastline, with 40% of it requiring
protection. The same review indicated that the Cork county has, with 149km, the
longest stretch of coast needing protection.

Baginbun Beach, County Wexford

The landfall site at Baginbun Beach is located approximately 20km southwest of
Waterford on the Hook Head Peninsula. It is a concentric beach orientated north
to south with a maximum beach width of 75m at the central point, narrowing to the
north and south. A thin veneer of sand (coarse sediment) approximately 1m deep
lies on consolidated material and bedrock. The cove is sheltered by Baginbun
headland, to the south, and a 300m fringing rock reef.

For more information:

W: www.greenlink.ie Co-financed by the European Union
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Figure 6-2 Aerial image of Baginbun Beach viewed from northeast to southwest

Low cliffs form the back of the beach. The age of the bedrock is believed to be of
late Cambrian age (485 to 541 million years old) and comprises of repetitively
interbedded fine-grained sandstone and siltstone with some black mudstone and
para-conglomerates. The beds are of variable and random thicknesses usually from
one to ten centimetres and no more than twenty, usually with continuous flat
surfaces (Figure 6-3). The dip of the rock strata in this area is very steep (over 60
degrees), dipping to the northwest.

Sediment at this beach is likely to be sourced from a combination of glacial till and
eroded material from the back of the beach that is trapped by the rock reef. It is
also likely to be infrequently supplied by the Corock River to the north. The
majority will stay within this cove as Baginbun Head prevents further southerly
migration and traps the sediment unless exposed to easterly storm conditions.

Superficial deposits consist of beach sand and a possible thin layer of glacial till
material.

Figure 6-3 Cliffs at Baginbun Beach (left image showing close-up of rock strata)

For more information: .
W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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6.3.3 Bathymetry, geology, seabed sediments and features

6.3.3.1 Bathymetry

The Irish Sea is a fairly shallow basin, with depths ranging from 20-100m over
considerable areas (DCENR 2015), increasing gradually to depths of 90-100m in the
centre of St George’s Channel. Maximum charted depths within St George’s
Channel, which is the deepest part of the Irish Offshore component of Greenlink,
reach 130m. Within the Irish Offshore and Proposed Development, the depths range
from 91-120m at the median line to 0-30m at the Irish coast. Bathymetry along the
Proposed Development and Irish Offshore is shown in Figure 6-4 (Drawing P1975-
BATH-001).

The cable route is generally characterised by flat or a gradually varying seabed with
very gentle to gentle slopes.

Proposed Development (KP 159.4 to KP124.0)

The bathymetry in the Proposed Development is shown in Figure 6-5 (Drawing
P1975-BATH-003). It is described here from the 12nm limit towards the landfall at
Baginbun Beach.

Depths decrease from KP124 to KP130 with the seabed comprising ripples and
numerous trawl marks with occasional boulders. The gentle gradient reaches 3.8°
with depths up to 72m within the Proposed Development. From KP130 to KP138,
the seabed rises to 57.3m with ripples and occasional boulders throughout. Seabed
gradient is very gentle with a maximum value of 1.13°.

Between KP138 and KP148 the seabed is mostly smooth and relatively flat with
occasional boulders. Seabed gradient is less than 1° and depth gently decreases to
45m. From KP148 to KP156 the depth continues to decrease reaching 32m in this
section. Rocky outcrops were observed in the data, with occasional boulders and
ripples throughout. The seabed continues to rise gently in the last 2km, with small
ripples observed between rocky outcrops that flank the route. Very gentle to gentle
gradients were observed, peaking at 3.6°. Depths reach 22.35m by KP156.

At KP156 the indicative cable centreline follows a channel between outcropping
rocky areas on both sides. The channel is approximately 200m wide. Depths
decrease from KP156.7 to KP157.3 where it becomes generally flat at KP157.7. The
seabed comprises ripples throughout the centre of the channel with the rocky areas
at the outer edges of the Proposed Development. Very gentle to gentle gradients
are observed within the channel, peaking at 1.8° with depths ranging up to 16.7m.

There is little depth variation until KP158.106 where the depths marginally increase
by 0.5m. The seabed is rippled until the indicative cable centreline turns at
KP157.611 onto a smoother area of the seafloor. Very gentle gradients can be found
here, with maximum values of 0.7°. Depths range by up to 13.8m.

A small rocky area within the sand channel is present at KP158.365 before the
indicative cable centreline passes over a smooth seabed between KP158.5 until

For more information:

W: www.greenlink.ie Co-financed by the European Union
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KP159.070. From KP159.070 a rocky area is encountered which extends across the
width of the Proposed Development until the low water mark. Very gentle to locally
moderate gradients with a maximum value of 5.8° over the rocks can be observed.

Irish Offshore (KP124.0 to KP73.2)

Starting at the Republic of Ireland / UK median line at KP73.2 the seabed gently
increases in depth until KP75 where depths gradually decrease. The seabed is
rippled throughout. Gentle to very gentle gradients are observed with a maximum
value of 3.5°. Depths range up to 116m on this section of the route.

Depths continue to gradually decrease to KP85 reaching 112.14m. The seabed
comprises ripples and occasional sand waves. Very gentle to gentle gradients are
observed with local moderate slopes. Maximum gradients of 6° are seen within the
sandwaves.

Between KP85 and KP95 the seabed rises gently to 88.9m. It is rippled with
occasional sandwaves throughout. Very gentle seabed gradients with a maximum
value of 2.9° are observed.

To KP124, the seabed continues to rise and fall gently at around 70m depth with
ripples and sandwaves throughout, occasional trawl marks can also be observed.
The gradients remain low, ranging between 1° and 3.5.

For more information:

W: www.greenlink.ie Co-financed by the European Union
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6.3.3.2 Underlying geology

The eastern and south-eastern regions of the Proposed Development are composed
of unconsolidated Quaternary glaciogenic sediments and fewer rock exposures.
Glacial and fluvial actions have also created major sedimentary areas.

The underlying geology is reported to consist of Palaeozoic rock (541 - 252.17 million
years ago) overlain by Permian (252.17 - 298.9 million years ago), Mesozoic (252.17
- 66 million years ago) and Tertiary (66 - 2.58 million years ago) strata, of which
overlying Quaternary sediments locally exceed 300m in depth (Tappin et al. 1994).

The geophysical survey suggests that the shallow geology along the route is
characterised by a sequence of sand, channel infills, till and bedrock (from top to
bottom). A surficial sand unit is present over almost the entire route as veneers
over bedrock or till with varying depths of some decimetres to more than 10m in
some infills or sand wave areas. It is generally greater than 2m thick and
continuously present from KP73.91 to KP148.38. The lower boundary of the sand
unit is usually characterised by a gravel layer. Thicker sediment cover is present
within the basin of the St. George’s Channel.

The till comprises mainly low to high strength, soft to firm clay with varying sand,
silt and gravel content. A thick sequence of till is present from KP102.51 to
KP130.52. The top of the till is highly undulating, and the incisions are filled with
mixed channel infill sediments between KP104.1 and KP 144.4.

Bedrock is more than 5m below the seabed surface present over the majority of
Proposed Development and Irish Offshore. The top of the bedrock is not resolved
in the seismic data from KP103.35 to KP107.24 and KP114.61 and KP130.52;
suggesting that the overlying sediments are thick in these areas. However, it is
closer to the seabed between KP148.38 and KP155.48.

6.3.3.3 Seabed sediments and features

Seabed sediments off the southeast coast of Ireland predominantly consist of sandy
gravel with nearshore areas of sand and outcropping bedrock. Seabed sediments
for the region have been categorised by the British Geological Survey (BGS) and are
illustrated in Figure 6-5 (Drawing P1975-SED-002). Sediment layers are patchy with
areas of exposed bedrock close to the shore.

Bathymetry data reveals a large sandwave field to the northeast of the Proposed
Development and Irish Offshore (adjacent to approximately KP80 - KP140); which
Greenlink has been routed to avoid. The sandwaves have a wavelength of
approximately 500m and an estimated wave height of 20m.

The majority of the surficial geology in the Irish Offshore is characterised by sand
with mega ripples and occasional sand waves. The sand is occasionally interrupted
by areas of gravelly sand/sandy gravel. The mega ripples become less significant
with increasing KP and are no longer present from KP139.27. From KP148.30, within
the Hook Head Special Area of Conservation (SAC), the surficial geology becomes

For more information:

W: www.greenlink.ie Co-financed by the European Union
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more varied, with areas of gravel and abundant outcropping bedrock. In this area,
boulder fields are also present.

Figures 6-7, 6-8 and 6-9 (Drawings P1975-SURV-005 to P1975-SURV-007) show the
seabed conditions from KP158 to KP146; the area of the Proposed Development that
lies within the Hook Head SAC.

Proposed Development (KP159.4 to KP124.0)

The surficial sediments consists of mainly gravelly sand to sandy gravel up to
KP157.72 where the dominating sediment becomes silt. Mega ripples are present
along the route to KP157.604. These features are also observed between KP157.7
- 158.3, which principally consists of silt interrupted by areas comprising silt and
sand. The surficial geology consists of mainly sand interrupted by areas of silt and
sand.

Two grab samples were collected in Block 2 (nearshore Ireland), one on flat,
probably sandy sediment between rippled bedforms (depth of approximately 21.1m)
and the second located on a relatively flat patch of sediment with rippled
sediments, and potential areas of coarse sediment, nearby potential gravel (depth
of approximately 27.3m).

In Block 1 (at the coast along the centreline), one grab sample was taken on a flat,
probably sandy sediment. Here, rippled bedforms, coarser sediments with bedrock
outcrops nearby, approximately 180m to the nearest outcropping reef feature at a
depth of 13.4m, were present.

The results of the particle size analysis show that the sediment at these sites
consists mainly of sand, with the exception of the three shallowest sites (Stations
S00, SO1 and S02). Site SO0 principally consists of mud (clay and silt; 70%), site SO1
consists mainly of sand (60%) and site S02 consists mainly of gravel (75%).

The results of the particle size analysis show that the sediment at the remainder of
the sample sites (SO03 to S16) mainly consists of sand (91+6%) with smaller fractions
of gravel (3+2%) and mud (6+6%). This suggests well-sorted sand samples with minor
fractions of fines and coarse materials.

Irish offshore waters (KP124.0 to KP73.2)

The offshore route passes through consistent sand and sandy gravels. Mega ripple
areas are present throughout, commonly associated with gravel sediments. A few
sand wave crests are present. Trawl scars indicating fishing activity is abundant in
the initial parts of the section.

For more information:
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6.3.4 Water and sediment quality

Water and sediment quality at any particular location on the Irish continental shelf
is the result of a combination of source, transport and removal mechanisms for the
individual chemical species under consideration. There are many routes by which
substances with the potential to affect water quality enter the Celtic Sea, both
through natural processes and as a result of anthropogenic activity, with a general
downward trend in anthropogenic inputs over the past few decades (UKMMAS 2010).

6.3.4.1 Water quality

Water quality monitoring is undertaken in coastal waters by the respective local
authorities as part of the requirements of the EU Water Framework Directive (WFD).
River Basin Management Plans (RBMP) are being developed as a requirement of the
WFD and report on the "ecological status” of surface and ground water in coastal
waters (within 1Tnm) and "chemical status” of surface and ground waters in territorial
waters (out to 12nm). The Proposed Development is within the jurisdiction of
Wexford Country Council.

Bathing Waters: Water quality is monitored at Bathing Waters designated under the
Bathing Water Directive (2006/7/EC) and is classified as Excellent (guideline
standards met), Good (mandatory standards have been met) and Poor (minimum
mandatory standard has not been met). The closest designated bathing waters to
the Proposed Development are the Grange Beach (approximately 2.5km north of
Baginbun Beach), Cullenstown Beach (approximately 8km north-west of Baginbun
Beach) and Kilmore Quay (approximately 18km west of Baginbun Beach). All three
bathing waters are currently classified as having Excellent bathing water quality
(EPA 2018). Although Baginbun Beach is used for bathing, it has not currently been
classified as a bathing water under the Bathing Waters Directive. The status of the
coastal water body the Proposed Development crosses is yet to be determined
according to EPA (2019).

Shellfish Waters: Water quality is monitored for shellfish waters designated under
the Shellfish Waters Directive 79/923/EEC. Baginbun Beach is located
approximately 3km from the Bannow Bay shellfish water (Marine Institute 2015).

6.3.4.2 Suspended sediments

Suspended sediments in water column arises as a result of biological activity, inputs
from land and re-suspension of sediments. The suspended particulate matter (SPM)
is made up of organic and inorganic fractions.

The organic fraction is predominantly the result of biological activity in the water
column, and is primarily composed of planktonic material, including bacteria. This
will not be influenced by any activities associated with cable laying and will not be
discussed further in this Chapter.

Inorganic SPM results from inputs from rivers (derived both from erosion in the river
catchments and from chemical reactions in the estuarine zone), fallout from the
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atmosphere and coastal erosion combined with resuspension of existing sediments
and chemical reactions in the water column. As a result inorganic SPM loads vary
widely, generally increasing with proximity to the coastline (UKMAAS 2010). They
are also highly dependent on energy inputs (e.g. storms).

SPM is highly variable, both spatially and temporally, depending on proximity to
terrestrial sources, water depth, current regimes and weather conditions (UKMMAS
2010). Available measurements of SPM, whether from vessels or by satellite
imagery, are largely restricted to near-surface data obtained under non-storm /
cloud free conditions and are summarised as follows:

e SPM are bottom-current dependent. As a result, they tend to be greater during
spring tides than during neaps and can increase to very high levels during storm
events (UKMMAS 2010).

e Measurements commissioned by the Waterford Port Company at a disposal site
in the mouth of the River Barrow indicated SPM concentrations were low;
between 5mg/l at neap tide and 19 mg/l on spring tide during June 1999 (Delft
2000).

¢ The Co.Wexford coastline experiences seasonal fluctuations in turbidity, related
to storm conditions. This is evident from photographs taken during the benthic
survey (October 2018) showing high suspended sediment loads in the water
column (Figure 6-10); potentially greater than 100mg/l and up to 1000mg/l,
although this was not measured and is based on comparison of the image with
samples showing known concentrations of SPM.

e Satellite imagery data given in Defra (2010) supports the seasonality showing
the Irish Sea is subject to high sediment loads for most of the year except
summer. Data indicating monthly averaged SPM concentrations reach
approximately 10mg/l off Co.Wexford during January reducing to values in the
order of 1-2 mg/l is presented in Rivier et al (2012)2.

o CEFAS (2016) indicates average SPM for the period 1998 - 2015 off the
Co.Wexford coast is approximately 5-10mg/l, with values dropping to <5mg/l
during June, July and August.

As an indication of naturally occurring SPM loads resulting from sediment
resuspension, values of the order of 1000mg/l have been measured within the surf
zone of sandy beaches (Voulgaris and Collins 2000), while surface inorganic SPM
loads in water depths of over 70m in the central English Channel exceed 6mg/l
during the winter (Rivier et al 2012).

2 A limitation of this data is that the paper focuses on the English Channel and the Co.Wexford coastline is at the very edge of
images.
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Figure 6-10Photographs taken at SO0 (approximately KP157.8 water depth 13.4m) (right) and
S03 (approximately KP151.4 water depth 27.2m) (left) showing high levels of
turbidity

Source: MMT (2019)

6.3.4.3 Sediment quality

Sediment contamination may result from natural and anthropogenic inputs that are
harmful to biota. Generally, dissolved contaminants in the sediments of the Celtic
Sea and Irish coast are low or below the level of detection for current analytical
tools.

Sediment samples taken during the cable route survey were tested for metal and
polycyclic aromatic hydrocarbons (PAH) concentrations.

Metal concentrations were low across all grab sample sites and rarely exceeded any
threshold values with the exception of Arsenic (As). At grab sample sites S07, S10
and S12 in the Irish Offshore, concentrations exceeded the Canadian Council of
Ministers of the Environment (CCME) interim marine sediment quality guidelines
(ISQG) of 7.24 ug/g. The values were 9.3, 8.0 and 16.3 ug/g, respectively. Arsenic
is a natural component of sweater and rocks and given the lack of variability
between samples it is expected that the values are of a natural origin rather than
anthropogenic contamination.

Concentrations of PAHs varied greatly between grab samples sites. Grab sample
sites SO0 (nearest to landfall) and S15 (furthest offshore) contained markedly higher
concentrations of PAHs, while grab sample sites S03 and S11 had markedly low
concentrations. Threshold values were not exceeded at any of the grab sample
sites.

6.3.5 Natural evolution of the baseline

Future climatic changes, such as changing seasonal atmospheric pressure patterns
that form over the north-eastern Atlantic, bring the potential for an increase in
storm intensity in the region. An increase in wave heights has also been observed,
with the monthly significant wave height increasing by up to 0.6m between 1988
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and 2002 in the north-east Atlantic (Marine Institute 2009). Such effects, along with
rising sea levels and in increase in sea temperatures and acidity could lead to loss
of habitat along the coastal regions of Ireland (DCCAE 2015). Recent trends have
also indicated a slight reduction in annual rainfall in to the south and east of Ireland,
with increases being noted to the north and west. In order to combat these trends,
further long-term monitoring of climatic trends and co-operation with the
international scientific community has been recommended to better understand the
threats these impacts may pose to Ireland’s coastal and marine environment (Marine
Institute 2009).

There are no current forecasts of any geological or bathymetrical change within the
near future, with any changes to bathymetry being of anthropogenic origin and
relatively minor. The Marine Strategy Framework Directive requires EU member
states to ensure their coastal and offshore waters meet Good Environmental
Standards by 2020. This relates to aspects such as water and sediment quality. A
programme of measures has been undertaken by the Irish government to meet these
targets, with these standards then intended to be maintained into the future
(DCCAE 2015).

6.4  Potential Pressure Identification and Zone of Influence

A scoping exercise undertaken to inform the content of the EIAR has excluded the
following pressures from further consideration in this topic Chapter. An explanation
for the exclusion is provided in Chapter 5, Table 5-2.

e Changes in suspended solids (water clarity): specifically, in relation to
discharges from project vessels.

e Temperature changes (local).

The pressures listed in Table 6-2 will be assessed further. For each pressure the
assessment considered the different aspects of the project during installation,
operation (including repair & maintenance) and decommissioning. In order to
evaluate the most significant effects, the largest zone of influence from these
aspects was selected. The zones of influence are presented in Table 6-2.

Table 6-2 Pressure identification and zone of influence - physical conditions and
marine processes

Project phase Activity Pressure Receptor Zone of influence
Installation Cable burial Penetration and/or Sediments 15m
Operation Cable disturbance of the
T rotection substrate below the
Decommissioning E " surface of the
able l seabed, including
remova abrasion
Installation Cable burial Changes in Water 100m*
Operation Cable suspended solids | quality
Decommissioning | removal (water clarity)
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Zone of influence

Project phase

Activity

Receptor

Cable repair
and
maintenance

Operation Cable Water flow (tidal Coastal Baginbun landfall
protection changes) local processes

Operation Cable Physical change (to Sediments 10m  radius of
protection another seabed type) crossing locations

10m x 1km (5
discrete occasions
for cable repair)

* Defined in Section 6.6.3.

6.5 Embedded Mitigation

The project description in Chapter 4 provides the design. This includes mitigation
measures which form part of the design and are, therefore, an inherent part of the
Proposed Development and comprise embedded or primary mitigation. The
embedded mitigation relevant to physical conditions and marine processes is
provided in Table 6-3 below. When undertaking the EIA, it has been assumed that
these measures will be implemented; either as a matter of best practice or to
ensure compliance with statute and consents.

Table 6-3 Embedded mitigation

ID ‘ Embedded mitigation

EM13 HDD will be used for the cable landfalls to avoid disturbance of sensitive habitats (e.g.
intertidal reef habitat) and disruption on beaches.

EM14 Route engineering was undertaken during the marine survey to avoid sensitive habitats
where possible or to reduce the distance the submarine cable corridor crosses a sensitive
feature.

EM15 Submarine cables will be bundled together, which reduces which reduces the seabed
footprint of installation activities and the electromagnetic field generated during operation,
thus minimising any potential compass deviation effects.

EM17 Deployment of anchors/anchor chains on the seabed will be kept to a minimum in order to
reduce disturbance to the seabed.

EM24 A cable burial plan will be produced which outlines proposed method statements and cable
protection measures for approval by the Foreshore Unit and discussion with fisheries
stakeholders.

EM26 Post-installation inspection surveys will be conducted along the length of the cables on a
regular basis.

EM29 Rock and mattresses will only be deployed where adequate burial cannot be achieved. The
footprint of the deposits will be the minimum required to ensure cable safety and rock berm
stability.

6.6  Significance Assessment

6.6.1 Summary of assessment

Table 6-4 presents the impact assessment conducted on the Proposed Development.
Sections 6.6.2 to 6.6.5 provide justification for the conclusions. Where there is
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potential for residual effects, this is discussed further in Section 6.8. Where the
assessment concluded the effects are significant, Project Specific Mitigation has
been proposed and is described in Section 6.7.

For more information: .
W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility

6-24



TAY)

AJN12e4 adoun3 Bundsuuo)
uolun ueadoin3 ay3 Aq pasueuy-0)

SLYULUSIS MMM M
:uoljewLIojuL aow 104

’ SIXe AaH b
59553201 oM} oy} e o
1e1seo) uorydaoud
. . - 1Sd 48NS wnipaw MOT | SjUSWIPaS a1qe)
6TW3 Jredal
¢ sunnp 10
.o~<ﬁ._ (2dAy pageas | sSuissoud e
YIW3 | Jayjoue 01) uoiydajoid
- - - - BTN Mo MO7 | Sjuawipas ‘GIW3 | aBueyd  jedisAyd a|qe) uorjelado
o
6CTW3 >
RZALE! -~
sassanoud ‘a3 1e20) (s98uURYD uorydaoud
- - - - 48NS MO MO 1eIse0) ‘CIW3 | 1ep) MOy JSem a)|qe) uotjesado
1eAowsal o
a|qe) Suluolsstwwodaq H
(AR} J33em) uorydazoud (2oueUSULRW B
Anenb spljos  papuadsns a|qe) | Jieday) uonesado
- - - - | a1qudsdiadw 21q18189N 2)q18189N 1938 M GIW3 | u sasuey) | lelnq a)qed uotyejjelsy|
o
JeAowal >
‘GIw3 otse1g uorydaoud
‘ uolseliqe 1qe
- spues .v:zm_ Supnpur  ‘paqess 1983
- - - - ur_ :m MO MO ._M—.u—unjw MFEM m—._u ho mum.tjm wr_u _G.CDQ w_nmu mc_.co_.mm_.EEOUWD
GIW3 | MO13q  9reasqns
. ay3 Jo 9duRqINISIP (9dueURURY B
7IW3 J10/pue Jreday) uonesado
10343 ON - - €5d ‘75d YsiH wnipaw 3204pag ‘€Iw3 uoljesyausd | 1eling slqe) uonjejjeisu]

(9-9 a1qel)
108443 uonesSIw (-9 aiqey)
Jenpisay Jo syy10ads uonesIIW ainssaud

aouedusis AJADISUSS apnjiuseyw 123(0.1d aduedIusis AJAL3ISUSS apnjiuseyy  Joydaday pappaqu3 Jetauajod adsy aseyd 32afoid

uorjesy jo
JUSWISSISSY 1094)37 |enplsay | UOLeISPISUO) Juswssassy 3oedw| 1094}3 |e13ua]0d JO uoljeulw.ialaq

s9ssa20.4d auLiew pue suolylpuod jedisAyd - Arewwns juswssasse 1oedw| -9 a1qel

e b pue)al| - 110day JUSWISSISSY Joedwl| 1eIUSWIUOILAUT SULIRY YULUISID

Pa31WL J03D3UU0DISIU| YULUS3ID




Greenlink Interconnector Limited

reenlink

Greenlink Marine Environmental Impact Assessment Report - Ireland G

6.6.2 Penetration and/or disturbance of the substrate below the
surface of the seabed, including abrasion

6.6.2.1 Installation

Subtidal sands

Sediments will be disturbed during seabed preparation (e.g. pre-lay grapnel run),
cable burial (jetting and / or ploughing) and to a lesser extent anchor placement (if
required). Cable trenches will either be naturally or manually backfilled (with
trenching tools) returning the seabed to its former state and the bathymetry to the
baseline condition.

Sediments within the Proposed Development and Irish Offshore are predominately
sand with small fractions of gravel and silt. A shallow depression may be observed
directly over the cable if jetting is used, as finer fractions of sediment suspended
during the burial process are dispersed by currents. However, the depression will
be a temporary feature with local sediment transport filling it in. The cables will
be bundled together into one trench (embedded mitigation EM15), which will reduce
the footprint of effects.

External cable protection will be used at four locations in the Irish Offshore to
facilitate cable crossings. Placement of rock protection will alter the nature of the
sediment, replacing mobile sediments with solid substrate, over a small area. There
is the potential that scour will develop around the external cable protection, but
this will be localised (expected to be within 10m of the crossing).

The magnitude of the effect has been assessed as low for the following reasons:

e BGS data shows the sediments within the Proposed Development cover larger
areas of the Celtic Sea and in this context the narrow zone of disturbance (15m)
is very small and localised;

e The cable burial activities will not alter sediment characteristics, bathymetry
or seabed features; and

e The activity will be a one-off event that will not be repeated.

The sensitivity of the receptor has been assessed as low as sediments have a high
capacity to return to baseline conditions following disturbance. The overall
significance of the effect has been assessed as Slight and is Not Significant.

Bedrock

An area of outcropping bedrock has been identified on the approach to the intertidal
area. This extends across the width of the Proposed Development and extends for
approximately 200m. Although the preference is to use HDD for the landfall
(embedded mitigation EM13), the exact location of the exit point has not been
determined. As a worst-case the EIA process has assumed that the HDD could come
up in this area of bedrock. Cable installation in bedrock would require cutting and
the use of external cable protection. Although the spatial extent of the effect
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would be very localised approximately 1m wide trench x 200m long, the change to
the feature would be permanent. This results in an assessment of low magnitude
and high sensitivity. The overall significance of the effect has been assessed as
Significant.

For this reason an engineering solution was investigated to avoid the negative
environmental effects. Review of the Greenlink geophysical data has been
undertaken to determine where there is a sufficiently deep sediment unit to allow
the HDD ducts to exit and the cables to be trenched directly into the seabed post-
lay. Data suggests that burial in sediment is achievable past the 9m water depth
contour. Based on the geological conditions at Baginbun Beach, a target area for
the HDD exit has been prescribed and will be imposed on the Installation Contractor.
Presented as the orange hatched box in Figure 4-19 (Drawing P1975-INST-002), the
area starts at the 9m water depth contour. The length of HDD proposed (between
700m - 1km) is feasible and has been proven on other engineering projects. This
solution is the project that has been taken forward for assessment as it avoids the
fringing bedrock at Baginbun Beach.

Project Specific Mitigation has been proposed to remove the pathway of effect so
that there is no residual effect. This is presented in Section 6.7.
6.6.2.2 Operation (including maintenance and repair)

No seabed disturbance will occur from the operating cables. Effects during any
unforeseen repair and maintenance works will be of a smaller magnitude when
compared to cable installation. The significance of the effect remains:

¢ Slight and is Not Significant for subtidal sands; and

e Significant for bedrock.

6.6.2.3 Decommissioning

Two options will be considered at decommissioning; leaving the cables in-situ and
removing them. If the cables are left in-situ there will be no effect on sediments
during decommissioning. However, if the option to remove the cables (and any
associated protection) is selected, this process would essentially be the same as
installation activities but in reverse. Therefore, any effects that could arise due to
the decommissioning phase of the Proposed Development will be of a comparable
magnitude to those assessed above for cable installation and so the effect has been
assessed as:

e Slight and is Not Significant for subtidal sands; and

e Significant for bedrock.

6.6.2.4 Change in suspended solids (water clarity)

Seabed preparation and cable burial (ploughing and/or jetting) will briefly change
SPM levels (increasing turbidity). An increase in SPM has the potential to indirectly
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affect biological receptors by reducing light levels or as sediment is re-deposited on
surrounding habitats.

Within the Proposed Development, SPM concentrations vary seasonally from
measured values of 5mg/l to 19mg/l during the summer potentially increasing to in
excess of 100mg/l following storms.

The extent of suspension, dispersion and re-deposition is to a large extent a function
of the sediment being disturbed as follows:

e Sand and gravel disturbed during the cable burial operations will settle back to
the seabed very rapidly and the footprint is unlikely to extend any great distance
from the cable route.

¢ Silts, clay and chalk particles will remain in suspension for a greater period of
time and will be dispersed over a much greater distance, depending upon the
strength of the tidal currents. However, the depth of deposition over such a
large area is likely to be small.

Each metre of trench will result in a displacement of 1.5m3 of sediment, with
between 80% (jetting) and 95% (ploughing) returned to the trench - the remainder
being released into the water column. Calculations presented in Table 6-5 show
that gravel will settle out of suspension rapidly (14 seconds) within 2m of the trench.
Sand will settle out in 2 minutes within 19m of the trench but silt particles due to
their slower terminal velocity have the potential to be carried by currents a greater
distance, up to 5.3km before settling out. In addition, silt particles will remain
suspended for longer, approximately 9.8 hours, essentially behaving as dissolved
matter. Calculations assume a release point 5m above the seabed with an average
current speed of 0.7m/s.

Table 6-5 also shows the indicative median layer depth of sediment deposition for
each of the fractions. The calculations take into consideration the particle size
analysis and present figures for the worst-case volumes present of each fraction.

Table 6-5 Sediment analysis along the Proposed Development

Particle Fraction Settling Median Max Volume Median

type settling time settling proportion of | released (m3) depth of
velocity distance sediment (%) layer (mm)
(ms™) ()

Silt 0.0001 9.8 hours 5317 70 0.21 0.039

Sand 0.028 2 minutes 18.6 100 0.3 16.12

Gravel 0.251 14 seconds | 2.09 75 0.225 107.74

Dilution calculations indicate that the average SPM concentration will reach
300mg/l within 100m of the trench, but will rapidly dissipate with distance and time
(minutes rather than hours).
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Near the coast, between KP157 and 158, where a major component of the sediment
is silt, a plume of 5km could be briefly generated from the trench - similar to
suspended sediment concentrations during a storm. This will cloud the water, but
as sediments are not contaminated it will not have a detrimental effect on the
environment, and water clarity will quickly return as the installation moves on and
tidal currents dissipate the suspended sediments.

Whilst jetting is considered to have the least impact on the environment because
the footprint of the tool is smaller than other installation tools such as ploughs, the
use of jetting tools does result in higher suspended sediment concentrations.
However, in a review of seabed disturbance from various activities it was observed
that disturbance resulting from jetting was largely restricted to fines and remained
low in comparison with dredging and some fishing techniques (BERR 2008).

In conclusion, the installation activities will increase the levels of SPM in the water
column. The magnitude of the increase will be dependent on the seabed conditions.
However, calculations indicate the concentrations will be within the range of
natural variability expected for the region, will be limited in extent and brief in
nature. The magnitude of the effect has been assessed as negligible. The sensitivity
of the receptor has been assessed as negligible as the level of change is reversible
and there will be no effect on the baseline character. The overall significance of
the effect is Imperceptible and is Not Significant.

6.6.3 Water flow (tidal current) changes - local

External cable protection will be required at four crossing locations in Irish
Offshore. The EIA has also assessed the contingency that a small quantity of
external cable protection is used at the HDD exit points. External protection is
likely to in the form of two rock berms, both 5.2m wide by 20m long with a height
of 0.7m (overall seabed footprint of 208m? [0.000208km?]). If required, they would
be installed in water depths greater than 9m; a minimum of 400m from the low
water mark.

The presence of external cable protection in the offshore region may cause very
localised changes in water flows around the crossing location. This in turn could
cause localised scour. Scour will only occur in areas of sediment where bottom
current either already exceed the critical bedload parting velocity, or where
external cable protection results in an increase in current velocity to above the
critical bedload parting velocity. Given that current speeds within the Irish Offshore
area are relatively low, particularly near the seabed due to frictional effect, high
scour is unlikely to be a significant issue.

In the nearshore, sediment transport pathways to the beach are from the north to
the south. The fringing acts as a barrier reducing the transport of sediment from
the nearshore to the beach. Therefore, it is unlikely that the deposition of external
cable protection past the 9m contour will affect coastal processes on the beach. In
addition, given that the external cable protection will be lower than the surrounding
outcropping reef it will not have a noticeable effect on waves.
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The magnitude of the effect has been assessed as low as although the structures
will be permanent features, the spatial extents of effects will be very localised,
with effects unlikely on Baginbun Beach. The sensitivity of the receptor has been
assessed as medium as there will be a localised change in sediment type which
changes the character of the baseline, albeit on a very small scale. The overall
significance of the effect has been assessed as Slight and is Not Significant.

6.6.4 Physical change (to another seabed type)

Where external cable protection is required, e.g. at the crossing locations in Irish
Offshore, and if necessary at the two HDD exit points within the Proposed
Development, and during cable repair, there will be a localised change in seabed
sediment type. The preference is to lay the cables bundled in one trench
(embedded mitigation EM15), which will reduce the potential spatial footprint of
the change. At all locations where external cable protection is required surficial
sediments are sand.

External cable protection will consist of rock in the size range of 2-22cm. This will
represent a significant coarsening of the sediment at that location. Approximately
4,244m?’ of seabed will be affected, at six locations (if the protection is also required
at the HDD exit points). In the unlikely event that a cable repair is required and the
new cable sections cannot be buried into the seabed an additional 50,000m? could
be effected. Sand covers large areas of the Celtic Sea, Proposed Development and
Irish Offshore.

A Qualifying Interest of the Hook Head SAC is the habitat large shallow inlets and
bays. The sand substrate between 3m and 15m water depth is part of the feature.
The Natura 2000 form for the site (NATURA 2000 2018) records that the Qualifying
Interest covers an area of 52.44km? (5243.8404 hectares). The footprint of the two
deposits of external cable protection within this habitat will cover 208m?;
equivalent to 0.0004% of the Qualifying Interest. This is a negligible reduction which
will not adversely affect the conservation targets for the Qualifying Interest. This
conclusion is supported by NPWS (2011) that “licensing of activities likely to cause
continuous disturbance of each community type should not exceed an approximate
area of 15%”.

The magnitude of the effect has been assessed as low as although the structures
will be a permanent feature, the spatial extent of the change in seabed type will
be very localised, with effects unlikely on Baginbun Beach. The sensitivity of the
receptor has been assessed as medium as there will be a localised change in
sediment type which changes the character of the baseline, albeit on a very small
scale. The overall significance of the effect has been assessed as Slight and is Not
Significant.

In recognition that the HDD exit points are within an Annex | habitat, Project
Specific Mitigation has been proposed in relation to the HDD exit points.
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6.7

6.8

This potential effect has also been assessed within the Greenlink Marine Natura
Impact Statement. Section 5 (Appropriate Assessment Screening) concluded
significant effects are likely and that an Appropriate Assessment (AA) is required.
Information to support the AA is provided in Section 6 (Stage 2 Appropriate
Assessment Natura Impact Statement) which concludes the Proposed Development
will not have an adverse effect on the integrity of the Hook Head SAC, either alone
or in combination with other plans or projects.

Project Specific Mitigation

In addition to the embedded mitigation discussed in Section 6.5, Table 6-6 presents
measures that Greenlink is committed to adopting.

Table 6-6 Project-specific mitigation physical conditions and marine processes

ID Project Specific Mitigation

PS1 | The preference is to bury the HDD duct exits and all cables in sediment to the required depth
of lowering. To achieve this the Installation Contractor should seek to engineer the HDD to
exit in thick sediment in order that the ducts can be trenched back down to beneath the
seabed level. If the required depth of burial cannot be achieved in sediment, then some
external protection will be required. Taking into consideration the exact HDD exit points,
the footprint of external protection should be the minimum required for burial. To achieve
this, consideration should be given to undertaking part sediment burial, and part external
protection; use of concrete mattresses (i.e. to reduce berm height), or other engineering
solutions that reduce the footprint of external cable protection (both vertically and
horizontally).

If there is no technically feasible alternative the exact position, nature of and final defined
size of external cable protection will be communicated to the Foreshore Unit, NPWS and Irish
Maritime Administration and local fishermen.

PS2 | Exclusion zones have been established around Annex | bedrock reef features; shown on Figure
7-18, Drawing P1975-INST-008). No intrusive works (e.g. cable installation, deposit of
external cable protection material) will be undertaken within these exclusion zones.

PS3 | There will be no intrusive works undertaken on Baginbun Beach between mean high water
springs and the low water mark.

Residual Effect

The assessment presented in Table 6-4 identified that two pressures could
potentially have significant effects on the receptor physical conditions and marine
processes. The significance of these effects was re-assessed taking into
consideration the Project Specific Mitigation outlined in Section 6.7 to determine if
a significant residual effect remains.

6.8.1 Penetration and/or disturbance of the substrate below the
surface of the seabed, including abrasion

The assessment identified that Bedrock is highly sensitive to the pressure
penetration and/or disturbance of the substrate below the surface of the seabed,
including abrasion. Activities that involve intrusive seabed works have been
assessed as having a Significant effect on the receptor. The Proposed Development
has been optimised to avoid the majority of the bedrock, by following a sand
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channel. However, areas of Bedrock have been confirmed in the nearshore area
extending from the intertidal zone. Project Specific Mitigation in the form of
exclusion zones (PS2) have been established around the habitat within the Proposed
Development. GIL will ensure that the Installation Contractor adheres to these
exclusions by ensuring the HDD exit points and final cable trenches avoid the
bedrock. A target area for the HDD has been prescribed in area where review of
survey data suggests that cable burial is achievable. This in turn means that
installation will avoid works on the beach (PS3). Implementation of the exclusion
zones will result in the pressure pathway to the receptor being removed and the
subsequent residual effect has been assessed as No effect.

6.8.2 Physical change (to another seabed type)

The assessment identified that the use of external cable protection at the two HDD
exit points will have an effect that is Slight and is Not Significant. This was due to
the small size of the footprint in the context of the large areas of sand in the region,
and the fact that the two berms are unlikely to have an effect on coastal processes.
However, as the external cable protection deposits would be within the Hook Head
SAC and within a habitat identified as a Qualifying Interest, Project Specific
Mitigation has been proposed (PS1). This requires the Installation Contractor to
investigate alternatives to the use of external cable protection and to consider ways
to minimise the footprint of the protection should no technically feasible
alternatives be available. However, as it is unknown whether the footprint can be
reduced, the assessment has concluded that the residual effect remains Slight and
is Not Significant.
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7. Benthic and Intertidal Ecology

This Chapter describes the existing baseline environment in terms of the benthic
and intertidal ecology, identifies the pressures associated with the Proposed
Development and Campile Estuary on the receptor, presents the findings of the
environmental impact assessment, and describes how significant effects (if any) will
be mitigated.

The Proposed Development refers to the Irish Marine components of Greenlink from
mean high-water springs (MHWS) at the Irish landfall at Baginbun Beach, Co.
Wexford to the 12nm limit. It comprises:

e Two high voltage direct current (HVDC) electricity power cables;
o A smaller fibre-optic cable for control and communication purposes;

e All associated works required to install test, commission and complete the
aforementioned cables; and

e All associated works required to operate, maintain, repair and decommission
the aforementioned cables, including five repair events over the 40 year lifetime
of Greenlink.

The Proposed Development includes the following phases, all of which are assessed
within this chapter:

e Installation;
e Operation (including repair and maintenance activities); and
¢ Decommissioning.

This chapter also provides information on the Irish Offshore components of
Greenlink from the 12nm limit to the Republic of Ireland/UK median line.

The Campile Estuary component of Greenlink lies along the onshore cable route.
Horizontal directional drilling (HDD) will be used to cross the River Campile. The
bores will be at a depth of >10m below the river bed. As the bores under the estuary
cross the Foreshore, they will be included within the Foreshore Licence application,
and therefore the significance of any effects on the estuary ecology has been
assessed in this chapter. The compounds from which the HDD will initiate and
terminate will be either side of the estuary, setback above MHWS, and are outside
the scope of this EIAR. A separate EIAR will be prepared for the Irish Onshore
components of Greenlink, which will include the HDD compounds.

7.1 Data Sources

Greenlink Interconnector Limited (GIL) has commissioned environmental and
intertidal surveys to inform the baseline description and assessment. These have
been supplemented where necessary by a review of published information and
consultation with relevant bodies. The data sources used in this Chapter include,
but are not limited to the following:
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e Greenlink Interconnector Environmental Survey Report (MMT 2019) - provided as
Technical Appendix H;

e Greenlink Interconnector Cable Landfall Locations (Wales and Ireland) -
Intertidal Walkover Survey Report 2018 (MarineSpace 2018) - provided as
Technical Appendix [;

o Ecological Assessment of estuarine habitats at Campile estuary and terrestrial
ecology in proximity to Baginbun Beach for a proposed electricity interconnector
between Ireland and Wales (Dixon.Brosnan 2019);

e The Marine Life Information Network (MarLIN) website; and

e Other data sources as listed at the end of the Chapter.

7.1.1 Intertidal survey

Data regarding the intertidal area of Baginbun Beach is not readily available.
Therefore, GIL commissioned MarineSpace to undertake a phase 1 intertidal
walkover survey of the Baginbun Beach landfall to inform the baseline description
and assessment.

Conducted on the 12 September 2018, it involved surveying all intertidal habitats
between MHWS and mean low water springs (MLWS) across a 500m wide area
centred on the indicative cable centreline. The Proposed Development lies within
the surveyed area.

The intertidal survey was undertaken during spring tides in line with guidance in the
Marine Monitoring Handbook (Davies et al 2001) and Countryside Council for Wales
(CCW) Handbook for Marine Intertidal Phase | Survey and Mapping (Wyn et al 2006).
During the walkover survey, biotopes were identified according to the European
Nature Information System (EUNIS) classification in line with relevant guidance
(Parry 2015) (and correlated to the Marine Nature Conservation Recorder (MNCR)
biotopes). Where possible, boundaries of biotopes were tracked using handheld
Garmin E-Trex 10 GPS devices and the Phase One Habitat Survey Tool Kit application
(v1.4.0).

Soft and hard substrate quadrat sampling was undertaken to gather detailed
information on the benthic communities present for biotope mapping purposes.
Areas representative of each key soft sediment habitat at different tidal heights
were assessed by sampling the upper 10cm of a 0.04m? (0.2 m x 0.2 m) quadrat
using a spade and screened on a 0.5 mm sieve. Any macrobenthos retained on the
sieve was identified to species level where possible in the field. The quadrats were
then dug to ~ 30 cm depth to check for the presence of larger, burrowing species.
Any soft sediment samples were subject to a visual inspection and observations of
colour, smell, redox potential discontinuity (RPD) depth layer, texture and presence
of surface features (accretions, algae, fauna, etc.) recorded.

The survey report is provided as Technical Appendix I.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility

7-2



Greenlink Interconnector Limited

Greenlink

Greenlink Marine Environmental Impact Assessment Report - Ireland

INTERCONNECTOR

7.1.2 Offshore survey

As part of the comprehensive survey of the Greenlink cable route, MMT was
commissioned by GIL to characterise the benthic ecological conditions and map the
distribution and extent of the marine benthic habitats along the route. Marine
survey work was undertaken between the 30 September 2018 and the 01 January
2019.

Geophysical, geotechnical and benthic survey techniques were used to:

¢ Identify obstructions and debris on the seabed;

o Determine whether any features of conservation importance were present;
¢ Map benthic habitats;

e Characterise burial conditions; and

e Characterise the seabed conditions.

The scope of the geophysical and geotechnical survey is outlined in detail in Chapter
6, Section 6.1.

Geophysical data were used to focus the environmental survey strategy and
subsequent data interpretation.

The benthic survey corridor was 500m wide. Survey operations were undertaken in
accordance with the procedural guidelines contained within the marine monitoring
handbook (Davies et al. 2001).

Benthic samples were collected using two types of grab samples (Day grab, and
Hamon grab); selection depended on the sediment size. Sample locations were
selected based on the geophysical interpretation, emphasising variations in the
seabed characteristics, along with investigation of areas of notable interest (e.g.
areas of potential conservation importance).

Three grab samples were retrieved at each selected site; two sample for
macrofaunal analysis; and one sample for particle size and chemical analysis.
Sidescan sonar data interpretation was confirmed using selected drop-down
video/photo and/or grab samples.

A total of 17 sites were sampled in Irish waters; 7 within the Proposed Development
(Stations SO0 to S06) and 10 in the Irish Offshore (Stations SO07 to S16) (Figure 7-1).

Prior to grab sampling, seabed still images were collected using a SeaSpyder drop-
down video (DDV) system. These were reviewed by experienced marine biologists
on board to confirm the presence/absence of any potentially sensitive habitats or
features of conservation importance. Where grab sampling was not possible due to
hard seabed or coarse substrates, only video/still photo was used for sampling.

Three video transects were performed within the nearshore area of the Proposed
Development to investigate areas of potential interest (DDV_TO01, DDV_TO02,
DDV_TO03) (Figure 7-1). However, no habitats or associated fauna was recorded due
to very poor visibility from suspended sediment in the water column (mobilised by
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recent storm conditions). DDV_T02 did show kelp on bedrock. No transects were
undertaken in the Irish Offshore.

Underwater visibility was generally good, although very poor conditions were
experienced in the nearshore area i.e. at transects DDV_TO01, DDV_T02, DDV_TO3.

Collectively, information from the grab sampling, video/photo analysis, sidescan
sonar and multi-beam echosounder was used to classify habitats and associated
epibenthic communities to biotopes where possible and/or to habitat/biotope
complex according to the European Union Nature Information System (EUNIS)
classification code and Annex | habitats. Particular attention was paid to habitats
above the elevated seabed level, together with their spatial extent, percentage
biogenic cover and patchiness, as these are key criteria for evaluating areas of
conservation importance and reef structures.

Faunal identification and quantification were carried out for grab samples and still
photographs to obtain species density data of individuals per m? and percentage
cover for colonial species.

The survey report is provided as Technical Appendix H.
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/7.2 Consultation

Table 7-1 summarises the relevant consultation responses on benthic and intertidal
ecology. The steps taken to contact stakeholders for comments on the EIA scope is
documented in Chapter 5.

Table 7-1 Consultation responses - intertidal, benthic and estuarine ecology

Stakeholder ‘ Summary of Consultation Response How response has been addressed

sand channel within the SAC would

Foreshore A description of the biological A description of the environmental baseline
Unit environment over which the is included in Section 7.3. Information has
activity would impact, including been taken and summarised from the
the terrestrial flora and fauna, baseline surveys provided as Technical
must be included Appendices H and |. Effects on terrestrial
fauna and flora above MHWS will be

assessed in the Irish Onshore EIAR.
Foreshore The Foreshore Unit commented Foreshore Unit opinion has been taken into
Unit that in their opinion burial in a | consideration when conducting the

assessment presented in Section 7.6.

7.3

only have an ethereal impact, with
pre-impact conditions reached
within 6 months; and would
therefore be preferable to the use
of external cable protection.

Existing Baseline

7.3.1 Overview

Benthic ecology describes the assemblages of organisms living in (infauna) or on
(epifauna) the seabed, and their diversity, abundance and function. Benthic
communities include those found on the sea floor from the intertidal zone to the
deepest parts of the marine environment. The structure of benthic communities
varies temporally and spatially depending on a wide range of physical factors of
which water depth, sediment type, particle size and supply of organic matter are
key variables.

Seabed conditions along the Proposed Development were identified as typical of the
southeast coast of Ireland, which predominantly consist of sandy gravel with
nearshore areas of sand (JNCC 2004). The British Geological Survey (BGS) has
categorised these sediments as patchy with areas of exposed bedrock close to the
shore.

The Proposed Development crosses the Hook Head Special Area of Conservation
(SAC) from KP159.267 at the Baginbun Beach landfall to KP151.258. The SAC
comprises marine subtidal reefs to the south and east of the Hook Head Peninsula
and sea cliffs from Hook Head to Baginbun and Ingard Point. The substrate around
the Hook Head Peninsula gives rise to a range of benthic fauna. This is partly due
to the strong tides and water currents which bring new supplies of food and
nutrients.
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An exposed to moderately exposed reef community complex occurs around Hook
Head. Subtidally the reefs are aligned in a north-east/south-west orientation and
are typically strewn with boulders, cobbles and patches of sand and gravel. There
are also a number of isolated reefs that project from a sand plain. The reefs present
a high species richness with Laminaria dominated communities in shallower waters.
The deeper waters consist of Echinoderm and sponge dominated communities
characterised by cushion sponges, branching sponges and the rose coral Pentapora
foliacea. The rare red algae Schizymenia dubyi also occurs (NPWS 2016).

Habitat maps of the Hook Head SAC were obtained from NPWS and combined with
bathymetry data from INFOMAR were used to select the route for the Proposed
Development (see Chapter 3).

Further offshore, sediments are more sandy and homogenous (MMT 2019).

A total of 12 habitats were identified by the benthic survey in Irish waters, most of
which were classified as sandy habitats.

7.3.2 Baginbun Beach intertidal ecology and habitats

The intertidal zone at Baginbun Beach contains a complex mosaic of littoral rock
platforms and sand filled gullies supporting a variety of biotopes. Figure 7-2 shows
the Beach as seen from the air; the images were taken during the Greenlink drone
survey to establish the topography.

The habitat map produced by the intertidal Phase 1 walkover survey is provided as
Figure 7-4.

To the south, the upper shore is dominated by barren littoral coarse sand (A2.221)
with a narrow overlying strandline biotope constituted by decomposing seaweed
supporting sandhopper (Talitrid amphipods) communities (A2.211). Fingers of
sandy sediment extend down the shore filling tide swept gullies formed by fucoid
dominated rocky outcrops (A1.214) (visible in Figure 7-2). These extend from the
mid to the lower shore. Aggregations of Sabellaria alveolata tubes were noted
along the rocky outcrops (Figure 7-3). To the north of the survey area, the band of
barren upper shore sand is narrower and was fringed by barnacle dominated littoral
rock (A1.112 / A1.113) quickly grading into fucoid dominated mid-shore rocky
outcrops (A1.313 / A1.3141) that extended into a rocky platform dominated by
Fucus serratus (A1.214) and Laminaria digitata along the sublittoral fringe.

A summary of biotopes found at Baginbun Beach is provided in Table 7-2.
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Figure 7-2  Aerial images of Baginbun Beach September 2018

Source: MMT
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Table 7-2 Key intertidal biotopes

Habitat EUNIS EUNIS Description
Code
A1l - A1.113 Semibalanus balanoides on exposed to moderately exposed or vertical
Littoral sheltered eulittoral rock
Rock and )
other A1.214 Fucus serratus on moderately exposed lower eulittoral rock
hard A1.2141 Fucus serratus and red seaweeds on moderately exposed lower eulittoral
substrata rock
A1.311 Pelvetia canaliculata on sheltered littoral fringe rock
A1.312 Fucus spiralis on sheltered upper eulittoral rock
A1.313 Fucus vesiculosus on moderately exposed to sheltered mid eulittoral rock

A1.3141 Ascophyllum nodosum on full salinity mid eulittoral rock

A1.421 Green seaweeds (Enteromorpha spp. and Cladophora spp.) in shallow
upper shore rockpools

A1.412 Fucoids and kelp in deep eulittoral rockpools

A1.413 Seaweeds in sediment-floored eulittoral rockpools
A2 - A2.111 Barren littoral shingle
Littoral . :
sediment | AZ.211 Talitrids on the upper shore and strandline

A2.221 Barren littoral coarse sand

A2.23 Polychaete/amphipod-dominated fine sand shores

Figure 7-3 Photographs of biotope features at Baginbun Beach

Left: Shallow upper shore rock pool feature. Right: S. alveolata tube aggregation in a gully
on the mid-shore.

:

5

Source: MarineSpace (2018)

For more information: i
W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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Greenlink Marine Environmental Impact Assessment Report - Ireland

7.3.3 Subtidal ecology and habitats

Review of the geophysical data, ground-truthed by video and still photography, and
infaunal grab sample analysis identified 12 habitats within the survey corridor as
described in Table 7-3. These are mapped and presented in Figure 7-5 to Figure 7-
11 below (Drawings P1975-HAB-003 Sheet 12 to Sheet 06).

No Sabellaria spinulosa were identified in any of the grab samples in Irish waters.

For more information:

W: www.greenlink.ie Co-financed by the European Union

Connecting Europe Facility
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7.3.4 Campile Estuary ecology and habitats

The Campile River at Dunbrody Bridge is tidal, with regular fluctuations in salinity
and turbidity, and in the rate and direction of water flow. This section of the
Campile River is part of the River Barrow and River Nore SAC. The shoreline habitat
is classified as upper salt marsh habitat that has developed along the Campile River
Channel (Figure 7-12). This upper section of the river is subject to less frequent
and less prolonged inundation by the sea and, as a result, is not as saline in
character as lower sections of the river.

Figure 7-12 Photographs 1 and 2 showing the proposed crossing area of the Campile
River, with associated habitats, west of Dunbrody Bridge and north of
the railway line.

The river channel has been considerably modified over time with the development
of embankments along the southern bank of the river to the west of Dunbrody
Bridge. The river channel embankments were created on both sides of the river
banks to allow for the reclamation of intertidal habitats and thus to create
farmland.

The embankment along the southern bank of the river to the west of Dunbrody
Bridge separates the Campile River from an area of improved, heavily grazed
agricultural grassland. The embankment itself, while showing some signs of grazing,
is dominated by a mix of species including Sea Couch (Elytrigia atherica), False Oat-
grass (Arrhenatherum elatius), Nettle (Urtica dioica), Bindweed (Calystegia spp.)
and patches of Bramble (Rubus spp.).

The section of the Campile River to the west of the Dunbrody Bridge is dominated
by mudflat habitat which is exposed during periods of low tide. However, found
scattered within these areas of consolidated mud and along the river bank are areas
of upper salt marsh habitat. Floral composition varies. Common Cord-grass (Spartina
anglica) has become abundant in places which can cause habitat loss and
degradation. Other species noted include Sea Couch, Sea Club-rush (Bolboschoenus
maritimus), Creeping Bent (Agrostis stolonifera), Sea Aster (Aster tripolium),

For more information:
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Orache (Atriplex spp.) and Sea Plantain (Plantago maritima). There is some
evidence of grazing by cattle within this habitat.

Situated to the north of this section of the Campile River, is a band of mixed
broadleaved/conifer woodland. Species noted include Ash (Fraxinus excelsior), Oak
(Quercus spp.), Birch (Betula spp.), Scots Pine (Pinus sylvestris), Sycamore (Acer
pseudoplatanus) and Hawthorn (Crataegus monogyna). The high-risk invasive
species Rhododendron (Rhododendron ponticum) was recorded growing within the
understory of the woodland habitat at various locations.

Figure 7-13 presents the habitats identified at the Campile Estuary.

Figure 7-13 General overview of habitats west of Dunbrody Bridge

Tidal rivers CW2

Upper salt marsh CM2

Mixed broadleaved/conifer woodland WD2
Improved agricultural grassland GA1

Recolonising bare ground ED3 / Scrub WS1
(Mixed) broadleaved woodland WD1/ Treelines WL2 /
Hedgerows WL1 / Scrub WS1

General overview of habitats around the Campile
River crossing HDD site.

7.3.5 Protected species and species of conservation importance

7.3.5.1 Intertidal

Aggregations of honeycomb worm (Sabellaria alveolata) tubes and rockpools were
ubiquitous across the site. Significant portions of the lower shore fucoid (brown
seaweed) dominated rock found in the southern end of the survey area was
colonised by low lying veneers of S. alveolata tube aggregations. Discrete clumps
were also noted on the vertical faces of the sand-filled gullies formed by the rocky
outcrops along the majority of the survey area. Given their low-lying nature (< 2
c¢m) and limited extent, these aggregations were not thought to be representative
of the larger reef structures that are afforded protection as Annex | biogenic reef
habitats under the EC Habitats Directive. However, the rock outcrops themselves
do fall under the category of Annex | bedrock reef.

For more information:
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7.3.5.2 Subtidal
The cable route survey identified the following EC Habitats Directive listed Annex |
habitats within the Proposed Development:

o Bedrock reef (1170)
e Large shallow inlets and bays (1160)

Both habitats are designating features of the Hook Head SAC; in which the Proposed
Development lies between the landfall at Baginbun Beach, KP 159.267 to KP151.258.

Large shallow inlets and bays (1160):

Large shallow inlets and bays are habitat complexes which comprise an
interdependent mosaic of subtidal and intertidal habitats. Several of these habitat
types (1140 Mudflats and sandflats not covered by sea water at low tide, 1110
Sandbanks which are slightly covered by sea water all the time and 1170 Reefs) are
listed as Annex | habitats in their own right.

Large shallow inlets and bays are large indentations of the coast, generally more
sheltered from wave action than the open coast. They are relatively shallow (with
water less than 30m over most of the area), and in contrast to 1130 estuaries,
generally have much lower freshwater influence (JNCC 2019).

Figures 7-15 and 7-16 (P1975-HAB-004 Sheet 11 and Sheet 12) show areas along the
Proposed Development which are classified as part of the habitat ‘large shallow
inlets and bays’.

Bedrock reef (1170):

The EC Habitats Directive habitat 1170 Reefs is described as “Submarine, or exposed
at low tide, rocky substrates and biogenic concretions, which arise from the sea
floor in the sublittoral zone but may extend into the littoral zone where there is
an uninterrupted zonation of plant and animal communities. These reefs generally
support a zonation of benthic communities of algae and animals species including
concretions, encrustations and corallogenic concretions.” (European Commission
2013)

The sub-type ‘bedrock reef’ occurs where the bedrock arises from the surrounding
seabed creating a habitat that is colonised by many different marine animals and
plants (JNCC 2014); it is a type of rocky reef. Rocky reefs can be very variable in
terms of both their structure and the communities that they support. They provide
a home to many species such as corals, sponges and sea squirts as well as giving
shelter to fish and crustaceans such as lobsters and crabs.

Bedrock outcrops were identified in the geophysical data within the Proposed
Development. These outcrops had been identified during route development and
the indicative cable centreline follows a sand channel between the Bedrock reef.

Photo transects were performed across the corridor at three locations (DDV_TO01 at
KP158.318, DDV_T02 at KP156.911 and DDV_TO03 at KP 156.136) to try to visualise
the bedrock reef. However, due to poor visibility from suspended sediments, no

For more information:
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habitats or associated fauna was recorded from transects DDV_T01 and DDV_TO03.
Transect DDV_TO02 showed kelp on bedrock (Figure 7-14). All outcropping bedrock
shallower than 20m, was classified to A3.11 - kelp with cushion fauna and/or foliose
red seaweeds.

The reef habitats found in Hook Head SAC are bedrock and stony reefs of three
community types: exposed to moderately exposed intertidal reef community
complex, echinoderm and sponge dominated community complex, and laminaria
dominated community (NPWS 2014). None of the invertebrate species listed in the
Natura 2000 standard data form for Hook Head were identified in the grab samples
(MMT 2019).

Areas of Laminaria sp. was identified on outcropping bedrock within the Irish EEZ.

Figure 7-15 and 7-16 (P1975-HAB-004 Sheet 12 and Sheet 11) shows areas within the
Proposed Development classified as bedrock reef.

The extent of Annex | Reef habitat within the Proposed Development has been
calculated as 5.33km?; of which 4.16km? is within the Hook Head SAC. However, it
is evident from INFOMAR bathymetry data and NPWS habitat maps for Hook Head
SAC that exposed bedrock covers a greater extent, in the wider region. The extent
of Reef protected by the Hook Head SAC, as measured from the NPWS habitat maps,
is 105.34km?. When compared, the habitat maps and Greenlink cable route survey
data generally showed a good level of alignment; although as the Greenlink cable
route survey is of a higher resolution, local small scale differences were identified.

Figure 7-14 Photograph from DDV_T02_001 showing Annex | (1170) - Bedrock reefs
with the habitat A3.11 - Kelp with cushion fauna and/or foliose red
seaweeds

For more information:
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7.3.5.3 Campile Estuary

Annex | habitats currently listed as qualifying interest features for the River Barrow
and River Nore SAC include H1310 Salicornia and other annuals colonizing mud and
sand; H1330 Atlantic salt meadow (Glauco-Puccinellietalia maritimae); and H1410
Mediterranean salt meadows (Juncetalia maritimi).

The upper saltmarsh (CM2) identified in Figure 7-13 is part of the Dunbrody Abbey
saltmarsh, one of four Saltmarsh inventory sites found in the River Barrow estuary.
The Dunbrody Saltmarsh has been mapped as covering 0.425km? (41.465 hectares).
Of this area Spartina swards cover approximately 0.01km? (1.208 hectares) and
other saltmarsh (CM2) covers approximately 0.039 km? (3.928 hectares) (NPWS
2011a).

7.3.6 Natural evolution of the baseline

It is expected that in the short-term benthic habitats and communities will be
subject to typical natural influences and anthropogenic pressures that will alter
their range and composition such as storm events and hydroclimatic variability
(DCCAE 2015). Longer term climate change impacts such as the increase in ocean
temperatures have the potential to cause species at the southern limit of their
range to shift their distribution northwards to remain in cooler waters. An increase
in the pH of the seas as a result of climate change could result in a reduction in
bivalve species such as horse mussels, with increasing acidity producing an
increased metabolic cost for shell formation (Ventura 2018). Some estimates
predict that horse mussel beds will have declined significantly by 2050, with
complete population loss occurring by 2100 (MCCIP 2050).

7.4  Potential Pressure Identification and Zone of Influence

A scoping exercise undertaken to inform the content of the EIA has excluded the
following pressures from further consideration in this topic Chapter. Explanation
for the exclusion is provided in Chapter 5, Table 5-2:

e Hydrocarbon and PAH contamination;
o Temperature changes - local;

e Penetration and/or disturbance of the substrate below the surface of the
seabed, including abrasion (change to seabed features) - intertidal species only;
and

e Introduction or spread of non-indigenous species.

The pressures listed in Table 7-4 will be assessed further. For each pressure the
assessment considered the different aspects of the project during installation,
operation (including repair & maintenance) and decommissioning. In order to
evaluate the most significant effects, the largest zone of influence from these
aspects was selected. The zones of influence are presented in Table 7-4.

For more information:
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Table 7-4 Pressure identification and zone of influence - intertidal, benthic and
estuarine ecology

Project Phase Project Activity Aspect Potential Pressure Receptor Zone of Influence
Installation Campile Estuary | Campile Penetration and/or | Estuarine No effect
Estuary HDD | disturbance of the | species and
underneath the | substrate below the | habitats
riverbed surface of the
Installation Cable burial Pre lay grapnel Zi?.g;g}] including Subtidal 15m
] ] run species and
Operation Cable repair and c . habitats
maintenance able trenching
(ploughing and
Decommissioning Cable removal jet trenching)
Installation Cable burial Cable trenching | Siltation rate | Subtidal 40m*
(ploughing and | changes, including | species and
jet trenching) smothering (depth of | habitats
vertical sediment
Externa.l cable overburden)
protection
Installation HDD exit points External cable | Physical change (to | Subtidal 208m?
Irish Offshore protection another seabed type) ;gf;i:;:is and 4 discrete
third-party asset locations in
crossings Irish  Offshore
each covering
1009m?Z,
Overall 4036m?
Operation Operation of | Emission of EMF | Electromagnetic Estuarine Distance at
cables changes species which EMF
B attenuates to
Subtidal background
species levels
12m at HDD exit
point for
unbundled
cables
2m for
remainder  of
route where
cables are
bundled

* Discussed in Section 7.6.3

7.5

Embedded Mitigation

The project description, Chapter 4, provides the design. This includes mitigation
measures which form part of the design and are therefore an inherent part of the
Proposed Development and Campile Estuary and comprise embedded or primary
mitigation. The embedded mitigation relevant to intertidal, benthic and estuarine
ecology is provided in Table 7-5 below. When undertaking the EIA, it is assumed
that these measures will be complied with; either as a matter of best practice or to
ensure compliance with statute.

For more information:

W: www.greenlink.ie

Co-financed by the European Union

Connecting Europe Facility




Greenlink Interconnector Limited

mew

Greenlink Marine Environmental Impact Assessment Report - Ireland

Table 7-5 Embedded mitigation

ID ‘ Embedded mitigation

EM6 Ballast water discharges from Project vessels will be managed under the International
Convention for the Control and Management of Ships’ Ballast Water and Sediments
standard.

EM8 The latest guidance from the GB non-native species secretariat (2015) will be followed

and a Biosecurity Plan produced pre-installation.

EM13 HDD will be used for the cable landfalls to avoid disturbance of sensitive habitats (e.g.
intertidal reef habitat) and disruption on beaches.

EM14 Route engineering was undertaken during the marine survey to avoid sensitive habitats
where possible or to reduce the distance the submarine cable corridor crosses a sensitive
feature.

EM15 Submarine cables will be bundled together, which reduces which reduces the seabed
footprint of installation activities and the electromagnetic field generated during
operation, thus minimising any potential compass deviation effects.

EM17 Deployment of anchors/anchor chains on the seabed will be kept to a minimum in order
to reduce disturbance to seabed.

7.6  Significance Assessment

7.6.1 Summary of assessment

Table 7-6 presents the summary of the impact assessment conducted on the
Proposed Development and Campile Estuary. Sections 7.6.2 to 7.6.5 provide the
justification for the conclusions. Where the assessment concluded the effects are
significant, Project Specific Mitigation has been proposed and is described in Section
7.7. Where there is potential for residual effects this is discussed further in Section
7.8.
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