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Glossary
AA Appropriate Assessment
AIS Automatic Identification System
BAS Burial Assessment Study
CBRA Cable Burial Risk Assessment
CEF Connecting Europe Facility
CPCS Cable Protection Complementary Study
DEFRA Department for Environment Food and Rural Affairs
DECC Department of the Environment, Climate and Communications
DOL Depth of Lowering
EC European Commission
EEZ Exclusive Economic Zone
EIA Environmental Impact Assessment
EIAR Environmental Impact Assessment Report
EPC Engineering Procurement Construction
EQS Environmental Quality Standard
ESAS European Seabirds at Sea
EU European Union
FLO Fisheries Liaison Officer
GES Good Environmental Status
HVDC High Voltage Direct Current
HWM High Water Mark
ICES International Council for the Exploration of the Seas
IUCN International Union for the Conservation of Nature
JER Joint Environmental Report
JNCC Joint Nature Conservation Committee
KP Kilometre Point
MCAA 2009 Marine and Coastal Access Act
MCMS Marine Case Management System
MCZ Marine Conservation Zone
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MFE Mass Flow Excavator
MHWS Mean High Water Springs
MMO Marine Management Organisation, and Marine Mammal Observer
MW Megawatt
NCA National Competent Authority
NIS Natura Impact Statement
nm Nautical Miles
NSCOG Northern Seas Offshore Grid
OGA Oil and Gas Authority
PCI Project of Common Interest
PEXA Practice and Exercise Areas
RTE R®seau de Transport doéElectricit®@
SAC Special Area of Conservation
SCANS Small Cetaceans in European Atlantic waters and the North Sea
SFWD Shellfish Waters Directive
Sl Statutory Instrument
SPA Special Protection Area
SPM Suspended Particulate Matter
SSSI Site of Special Scientific Interest
TEN-E European Union Regulation No. 347/2013 on guidelines for Trans-
Regulation European Network for Energy
TOC Total Organic Carbon
TOM Total Organic Matter
TSO Transmission System Operator
TSS Traffic Separation Scheme
UK United Kingdom
UKHO United Kingdom Hydrographic Office
Uxo Unexploded Ordnance
VMS Vessel Monitoring Service
WFD Water Framework Directive
Zol Zone of Influence
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5 Description of the landfall

Claycastle Beach, south of Youghal, Co. Cork, was selected as the Best Performing Option
(BPO) of the identified Irish landfall options (see Chapter 7 1 Consideration of Alternatives).
The overall landfall area comprises the beach area, a car park situated above the beach,
and a grassed area adjacent to the car park. For clarity, this section describes the overall
landfall area; however, the Proposed Development for the purposes of this EIAR extends to
theOSI 250 map HigmWatehMak.t or i ¢

Two high voltage direct current (HVDC) subsea cables and a fibre optic link with associated
power supply will be buried within pre-installed Steel / High Density Polyethylene (HDPE)
conduits beneath the beach and car park at Claycastle Beach. The HVDC cables extend
across the HWM and enter the two underground concrete chambers of a Transition Joint
Bay (TJB); this chamber is where the subsea cables will connect with the onshore cables. In
addition, A communications chamber will house the joint between the submarine
communications / fibre optic link and the terrestrial communications / fibre optic link. The
TJB, the onshore cable and fibre optic link are elements of a separate application to An Bord
Pleanala for Approval of proposed Strategic Infrastructure Development (SID).

In order to minimise potential disruption to the beach area and to ensure that the main
construction activities occur outside the bathing season, it is proposed to construct the
landfall in two phases. Phase One involves the pre-installation of the conduits while Phase
Two involves the pull-in and burial of the cables.

The final specific details of the landfall construction shall be determined in the detailed
design phase, but shall be within the parameters assessed in this EIAR. Two options for
construction of that portion of the landfall area on the Foreshore (i.e. immediately below the
TJB) are proposed, both of which are assessed within thie EIAR:

M Option 1 (Figure 5.1) is to install the conduits from the TJB across the car park and
below the beach almost to the Lowest Astronomical Tide (LAT) level. This will
minimise disruption to the beach during the bathing season; however, this increases
the construction effort in Phase One, as it requires the provision of a causeway to
facilitate construction and the laying of the conduits, and a cofferdam to prevent
seawater ingress during construction.

1 Option 2 (Figure 5.2) is to install the conduits from the TJB across the car park and
below the beach, but extending only a short distance below the beach, thus
significantly reducing the construction effort. In particular there would be no
requirement for a causeway and the extent of cofferdam piling would be minimal,
thus reducing associated noise and traffic. However, it would result in the
requirement for a short duration (estimated at approximately 7 days) localised
exclusion zone (of approximately 50m), with associated pedestrian diversion off the
beach and across the car park during the cable installation.
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As Option 1 above represents the worst case scenario from an EIAR perspective, and
Option 2 does not introduce new or additional concerns, the impact of Option 1 is addressed
in this assessment. Where Option 2 presents a significant difference or is out of line with the
scope of assessment of Option 1 it is described and assessed as appropriate, within the
relevant technical chapter.

Figure 5.1 Phase One landfall construction for Option 1
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Figure 5.2 Phase One landfall construction for Option 2
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5.1 Cable Conduits

Three cable conduits are proposed for both Option 1 and Option 2, one for each cable (two
HVDC cables and fibre optic link, with an integrated power supply cable). There may also be
a requirement for the installation of spare conduit (s). The conduits will be constructed of
carbon steel, and designed with a specific gravity of approximately 1.4 - 1.6 to ensure
against liquefaction. The size of the proposed conduit has an internal diameter of 300mm.
Alternative conduit material such as HDPE may be used. It should be noted that HDPE is
buoyant when flooded and will require the installation of concrete collars to ensure ballast
even when trenched in the nearshore (see Figure 5.3).

The three conduits will be installed at a 5m spacing between centres and will extend from
the TJB (which will be located above the HWM in the grassed area adjacent to the beach car
park) to approximately 150m into the intertidal zone in Option 1 and to the top of the beach
in Option 2.

In Option 1 the conduit cable entry point is located within the intertidal zone, approximately
50m shoreside of LAT. The advantages of locating the conduit cable entry point above LAT
is that it will enable land-based installation equipment to be used. This removes the
requirement for an extended cofferdam / causeway at the landfall and the use of a pre-lay
dredging spread beyond LAT.
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The burial depth to top of conduit varies from 3.0m onshore to 1.8m offshore at the conduit
entry point.

Figure 5.3  Steel (Left) and HDPE (Right) Conduits

5.2 Landfall Installation Construction Works

The cable landfall installation method selected for Claycastle Beach is an open cut
installation method to be constructed in two phases. Horizontal Directional Drilling (HDD) is
not feasible due to the distance to the 5m water depth required for the offshore supporting
vessel and the gentle sloping nature of the beach and nearshore.

5.2.1 Phase One Installation

The first phase of the installation for both Option 1 and Option 2 involves the installation of
pre-installed conduits within a trench excavated across the beach and extending across an
existing car park located above the beach to the area of the TJB.

Within the beach area, the trench will be excavated using land-based equipment such as
long arm excavators. Option 1 will require the aid of a temporary sheet piled cofferdam to
ensure trench stability and an adjacent temporary causeway for access. The trench will be
backfilled, and site reinstated to its original condition following phase one installation
(approximately 10 weeks).

For Option 1, temporary sheet piling (cofferdam) and the installation of a temporary
causeway will be required to achieve the required DOL for the cable installation and prevent
the ingress of sediments. The steel sheet-piles will be installed using a piling rig comprising
hydraulic vibratory hammers. The piling rig will typically work from the beach outward, using
the formed temporary causeway as an access route.

The cofferdam will be approximately 130m long and formed from two lines of sheet piles
installed parallel to the centreline of the conduits. The cofferdam will also be enclosed by
sheet piles at its offshore end. With the conduits installed at approximately 5m spacing
between centres, an approximately 14m wide cofferdam is conservatively assumed to be
sufficient. The cofferdam will be installed from a temporary causeway constructed adjacent
to the cofferdam.

The temporary causeway will also be enclosed by sheet piles on all shore facing sides to
mitigate against the ingress of seawater and sediments particularly at high tides. The

June 2021

17



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

causeway will be of sufficient width to allow heavy land-based equipment to manoeuvre
during trench excavation and conduit installation. An approximately 8m wide causeway (est.
6000m?3) is therefore proposed. The temporary causeway shall be constructed from
aggregate material to provide sufficient strength to support excavating equipment. The
temporary causeway will be constructed, utilized and removed during the 10 week period of
phase one.

Option 2 will not require a causeway and the extent of cofferdam will be minimal (approx.
5m).

The proposed offshore trench, cofferdam and temporary causeway for Option 1 are
presented in Figure 5.4 and Figure 5.5.

Figure 5.4  Temporary Works i Trench, Cofferdam, Causeway (typ. N.T.S)
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Figure 5.5  Temporary Works i Cofferdam and Causeway Construction
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Following installation of the temporary cofferdam for Option 1, the trench shall be excavated
using long armed excavators from the causeway. The trench depth tapers from 3m at the
onshore connection point to the TJB, to 1.8m in the intertidal area. Figure 5.6 provides a
sketch of this phase of installation. Spoil material from the trench (est. 4000m?®) shall be
stored within a temporary construction compound (detailed in Section 5.3), to be located
onshore on hard standing. Storage and re-use of spoil will allow the site to be restored to its
previous condition following the installation of the conduits. Stored spoil shall be adequately
covered to prevent exposure to the elements.

Following completion of the trench for both Options, the conduits shall be transported from a
staging area located in the hard standing car park within the construction compound and will
be laid above ground in the trench on top of support structures such as sandbags, trestles,
and plinths. Conduit pipe segments (3m-5m) shall be strung together by welding to form the
conduit pipe string and transferred shoreward using lifting machinery as shown in Figure 5.7.
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Figure 5.6  Temporary Works i Trench Excavation
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Figure 5.7  Temporary Works i Conduit installation
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Following the installation of the conduits any temporary conduit supports within the trench
will be removed and a messenger wire will be pre-installed within the conduits. The trench
spoil will be returned to the trench to re-instate the beach to its prior condition. The
temporary causeway and cofferdam will be removed and the car park will be re-instated.

A temporary winch platform of approximately 20m-by-20m area will be required for Phase
Two. The platform, which will be of hard standing, typically compacted aggregate, will be
established on the shore side of the TJB, above the HWM, in order to pull the cables through
the conduits and into the TJB. The platform will be constructed during Phase One to
minimise disruption to third parties in Phase Two. The temporary winch platform is
separately proposed in the SID application to An Bord Pleanéla for Approval of the Ireland
Onshore element of the overall Celtic Interconnector project.

Figure 5.8 shows the installation layout at the end of Phase One with the beach restored to
its prior condition and the temporary winch platform and conduit end pipe marker the only
visible installation elements.
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Figure 5.8 Phase One Post-Construction
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5.2.2 Phase Two Installation

The second phase of the installation sequence involves pull-in of the offshore cables through
the pre-installed conduits and into the TJB using a cable winch spread. The location of the
receiver pit will vary between Option 1 and Option 2, however, all other activities are similar.
Option 2 requires exclusion of the public from a 50m corridor of the beach for 2-3 days for
the installation of each cable; however, the car park would remain fully accessible and allow
for localised and temporary diversion around the exclusion zone.

The receiver pit for each of the cable conduit entry points will be a tapered trench
approximately 10m long. The trench will start from the end of the conduit and extend
towards LAT where it will taper up to the seabed. This receiver pit is required to retrieve the
pre-installed messenger wire from the end of the conduit and to provide a smooth transition
from the seabed down to the conduits during cable pull-in.

The receiver pit will be excavated using land-based equipment at low tide to minimise
sediment dispersal within the water column. It is envisaged that each receiver pit will be
excavated separately just prior to the associated cable pull-in operation and backfilled prior
to excavation of the next receiver pit for the next cable pull-in.

The typical receiver pit that is proposed for each of the cable conduit entry points is
illustrated in Figure 5.9.

Figure 5.9  Temporary Works i Cable Conduit Entry Excavation
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A cable winch shall be installed on the temporary platform located behind the TJB above the
HWM as set out above. The onshore end of the messenger wire shall be retrieved from the
TJB and connected to the cable winch wire. Figure 5.10 shows the arrangement once the
cable winch has been installed.
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Figure 5.10 Temporary Works i Cable Winch installed
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The submarine cables shall arrive on site aboard a cable lay vessel. The messenger wire
shall be transferred to the cable lay vessel for connection to the end of the submarine cable
as shown in Figure 5.11.

The submarine cable is then floated / pulled onto shore with the aid of temporary buoyancy
aids which are removed prior to pull into the conduit. The temporary buoyancy aids are
retrieved by the cable lay vessel as shown in Figure 5.12. The winch is used to pull the cable
ends up to the TJB.

Once the cable is secured in the TJB, the offshore cable lay and burial process shall
commence. For this, a plough / jetter shall be transferred to the beach to bury the cable
seaward. Following departure of the cable lay equipment, the receiving pit shall be filled in
and the beach restored to its prior condition as shown in Figure 5.13.
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Figure 5.11 Messenger Wire Transfer to Cable Lay vessel
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Figure 5.12 Submarine Cable floated to Shore

Cable Winch

Cable Lay Vessel

Receiving Pit

Cable Buoyancy

l

=\ O-0-0Y0-0-0-0-0

Temporary Winch

Platform
Transition Joint Bays

Messenger Wire
installed inside Conduit

Conduit Entry Point

June 2021

29



Celtic Interconnector EIAR

Volume 3D2 Ireland Offshore

Figure 5.13 Phase Two Post-Construction
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5.3 Temporary Construction / Laydown Areas

5.3.1 Phase One Construction

Land take of approximately 3,360m? is required along the beach, the car park, and the
section of grass above the HWM which separates the car park from the year-round holiday
park for Phase One as shown in Figure 5.14. This area will be used for installation of the
onshore trench (for both Option 1 and Option 2), the TJB and the winch platform.

Access shall be through a temporary gate located at the car park entrance utilizing the
current access road. All installation workers will be directed to use the designated
access/egress routes only.

Temporary facilities will be provided which will include installation phase car parking, welfare
facilities and laydown areas as necessary. The hard standing car park area will be used as a
staging area for all installation activities. Any discharges from temporary welfare facilities will
be connected to a sealed holding tank to be emptied and disposed of off-site by a licensed
contractor to a licenced facility, operating within its design capacity.

Storage of fuel and refuelling will be within bunded hardstanding areas. Water will be
brought to site via tankers as required.

Land take of approximately 2,860m? is also required into the intertidal zone for installation of
the sheet pile cofferdam and temporary causeway for Option 1. The land take in the intertidal
zone for Option 2 would be approximately 200m?2.

Construction and laydown areas for Phase One installation are shown in Figure 5.14.
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Figure 5.14 Construction/laydown Area Phase One (Option 1)

5.3.2 Phase Two Construction

In Phase Two, a land take of approximately 1,750m? (in addition to the construction
compound described above) is required in the section of grass above the HWM that
separates the car park from the year-round holiday park. This area will be used for the
winch, its retaining system (back anchorage) and all associated equipment. Car park access
to the general public shall not be disturbed at this time. Access to the site shall be through a
temporary gate to the public car park.

In Option 1, limited land take is also required in the intertidal zone around each of the
conduit cable entry points. This is required to retrieve the pre-installed messenger wire from
the end of the conduit prior to cable pull-in. In Option 2, an exclusion corridor of
approximately 50m will extend from the receiving pit at the top of the beach to the water line
during cable installation. Access to the car park will remain allowing local and temporary
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diversions for those walking on the beach. Construction and laydown areas for Phase Two
installation are shown in Figure 5.15.

Figure 5.15 Construction / Laydown Area Phase Two

5.4 Construction Traffic

5.4.1 Phase One

The construction of the cofferdam and causeway associated with Option 1 represents the
worst case scenario for construction traffic and is therefore described below.

The installation vehicle movements for the transportation of steel for the cofferdam and
aggregate material for the temporary causeway are estimated at 60 ingress / egress
movements for the cofferdam and 1,300 ingress / egress movements for the temporary
causeway. This is expected to take approximately 4 weeks in two phases; installation and
removal.
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Approximately 100 sections of steel conduits shall be transported to the installation site on
flatbed lorries each being 3m-5m in length. This will require approximately 30 vehicle
movements over a three-week period. Construction vehicular movements are planned to
occur via the N25 and the local road to Claycastle Beach. The specific construction access
route, in particular for larger vehicles, will be agreed between the appointed contractor and
the Local Authority prior to commencement of main development at the Landfall Interface
area.

The number of installation workers required during the installation phase is expected to peak
at approximately 30 persons for the submarine cable landfall. Approximately 40 light vehicle
movements per day will be required to transport these workers to and from the sites. Parking
will be required for the duration of the works.

Following completion of the trench backfill the car park section which was removed for the
trench shall be re-instated necessitating an additional 10 access / egress movements to
supply tarmacadam.

Note: This does not include the installation of the TJB which is separately proposed in the
SID application for Approval of the Ireland Onshore element of the overall Celtic
Interconnector project.

5.4.2 Phase Two

The installation vehicle movements for the second phase are estimated at 100 ingress /
egress movements which may include at least 2 abnormal load movements for the delivery
and retrieval of the cable winch.

The number of installation workers required during the installation phase is expected to peak
at approximately 10 persons for the submarine cable landfall. Approximately 10 light vehicle
movements per day will be required to transport these workers to and from the sites. Parking
will not be required within the compound for the duration of the works in order to maintain
public access to the car park which shall also be used for construction workers parking.

5.5 Outline Construction Schedule and Timing of Works
Subject to the grant of statutory approvals, it is programmed that installation of the offshore
route will commence in 2024, for it to become fully operational in 2027.

5.5.1 Phase One Installation

The first phase of the installation sequence will be focused outside the peak summer
months, i.e. October 2024 to April 2025, to avoid conflicting with the tourism season at
Claycastle Beach. The estimated duration for Option 1 Phase One is anticipated to take
approximately 10 weeks and is detailed as follows:

1 Mobilisation / Site Preparation i 1 week.
9 Landfall Civil Works i 4 weeks.

1 Conduit stringing and Installation i 3 weeks.
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1 Backfilling and Site Reinstatementi 2 weeks.

The estimated duration for Option 2 Phase One is anticipated to take approximately 6 weeks
and is detailed as follows:

1 Mobilisation / Site Preparation i 1 week.

1 Landfall Civil Works i 2 weeks.

1 Conduit stringing and Installation i 2 weeks.
1 Backfilling and Site Reinstatement 1 1 week.

The durations of the works provided above are based on an assumed (but not limited to)
work week of Monday to Friday 7am to 7pm and Saturday from 7am to 2pm and included as
part of a Draft Construction Environment Management Plan (CEMP), provided as Appendix
5A to this EIAR. Safety requirements for the installation operations / procedures and weather
conditions may ultimately dictate the final programme, to be determined based on safety
standards of the equipment to be used, and the appropriate contractors.

5.5.2 Phase Two Installation

Subject to approval from the relevant authorities, the second phase of the installation
sequence would be focussed on the summer months, i.e. May 2024 to September 2024, to
coincide with favourable weather windows for offshore cable installation. The cable may be
laid away from or towards the Irish shore. Schedule certainty shall be subject to progress
rates from offshore cable installation if the cable is laid towards shore. There would be
greater certainty should the offshore cable installation commence in Ireland and be away
from shore.

Note the installation of the 3 cables will not occur simultaneously and therefore works
described here may need to happen on three separate occasions.

The estimated overall duration for each cable pull-in in phase two is anticipated to take
approximately 2 weeks, detailed as follows:

1 Mobilisation / Site Preparation / Winch Setup i 1 week.
1 Cable Pull (total) T 3 days.
9 Cable Jointing Activities / Site Reinstatement i 1 week.

The durations of the works provided above are indicative only and based on a work week
Monday to Friday 7am to 7pm and Saturday from7 am to 2pm. The duration of certain works
could be shortened by shift-work seven days a week, 24 hours a day. Safety requirements
for the installation operations / procedures and weather condition may ultimately dictate the
final programme.

5.5.3 Construction Plans

The installation of the Irish landfall forms part of the Construction Environmental
Management Plan (CEMP) (Appendix 5A) for the Ireland Offshore Works, and also the
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Ireland Onshore CEMP (Volume 3C Part 2, Appendix 3.1). For all onshore installation of
the Celtic Interconnector, construction waste management and construction traffic
management will be covered by the respective management plans included in the CEMP for
the Ireland Onshore Works (Volume 3C Part 27 Appendix 3.1, Appendix A Waste
Management Plan and Volume 3C Part 21 Appendix 3.1, Appendix B Traffic
Management Plan). The Onshore Environmental Clerk of Works (EnCoW) shall also be
responsible for the landfall installation works. For the installation of the offshore elements of
the Proposed Development, environmental management measures are set out in the CEMP
(Appendix 5A) for the Ireland Offshore Works.

5.6 Decommissioning

The Celtic Interconnector is strategic infrastructure of National and European importance.
While not currently envisaged to occur, it will be decommissioned in the scenario that it
ceases operation for an extended period. However, the operational life of the submarine
cables, and other equipment, is expected to be 40 years, and it is reasonably envisaged that
they will be replaced with new apparatus at that time. If replaced, the submarine cables will
either be left in place or will be removed for recycling in accordance with the relevant waste
management regulations in place when decommissioning takes place.

Consideration of decommissioning has been included within each of the technical
assessment chapters; however, in general potential effects of decommissioning are
predicted to be equivalent to, or lesser in, magnitude to those identified and assessed during
the construction period.
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6 Description of the offshore cable

Works associated with the Celtic Interconnector project within the offshore zone from LAT to
the 12nm limit, comprise the laying of a submarine cable package. The submarine cable
package is comprised of a pair of electrical cables as well as a fibre optic link with an
integrated power supply. The purpose of the fibre optic link is to enable communication and
operational control between converter stations at either end of the cable 7 one in Ireland and
one in France. It is anticipated that each electrical cable will have a diameter of between
100mm and 200mm and the fibre optic link will have a dimension of approximately 20mm.

Each electrical cable will use HVDC technology. HVDC is the global standard for the
transfer of electricity over long distances in the submarine environment.

Figure 6.1 provides an illustration of a typical cross section for each of the electrical cables.
The submarine cables will comprise a number of elements including a central metallic
conductor made of copper or aluminium that is surrounded by insulation. A lead alloy sheath
will be located outside of the insulation layer; this in turn will be surrounded by armouring
that is made of galvanised steel wires. This will all be contained within an external protection
layer. The operational life of the electrical cables is expected to be approximately 40 years.

Figure 6.1  Typical Cross-section of Submarine Cable
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6.1 Cable Route

6.1.1 Irish Territorial Waters

The cable route through Irish Territorial Waters is approximately 35km in length (Kilometre
Point (KP) 0.0 to KP 35.0) and extends from Claycastle Beach, County Cork to the 12
nautical mile (nm) limit.

The landfall at Claycastle Beach is located approximately 2km south west of the town of
Youghal and is formed by a long gently sloping sandy beach. The intertidal region is
approximately 200m long with a sloping gradient of approximately 4 degrees. Beyond the
intertidal zone the seabed profile is relatively flat with gentle gradients leading to an
uninterrupted smooth progression to the 10m water depth at approximately KP 2.9.

The offshore cable route follows a sediment channel identified within the band of bedrock
present along this coastline providing ease of burial to the required target depths. The cables
shall be buried beneath the seabed to varying depths between 0.8m and 2.5m depending on
identified fishing and shipping risks, seabed conditions along the route and seabed mobility.
Following installation, there will be no restrictions on fishing or other activities over the cable.

The benthic surveys of the Claycastle Beach approach route (Figure 6.2) indicate that both
intertidal and subtidal communities over the proposed cable route have low sensitivity and
high resilience to the proposed cable laying. Notably, benthic surveys did not record any
potential Annex | habitats protected under the EC Habitats Directive such as pockmark
features, biogenic reefs or geological reefs.

Figure 6.2 Irish EEZ T Cable Route and Predictive Habitat Map
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The cable route to Claycastle Beach also avoids all European sites designated for nature
conservation as shown in Figure 6.3. The route also avoids all nationally designated sites for
nature conservation.

Figure 6.3 Irish Territorial Waters 1 Cable Route and European Designated Sites
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The metocean conditions in the area (i.e. combined oceanographic and climatic conditions)
are characterised by very weak currents and tides, dissipated swell but strong wind fields.
Nearshore, waves approach from a south to south-west direction. Current magnitudes are
low (less than 0.15m/s on average), however stronger currents (up to 0.175m/s on average)
are observed along the approach to Claycastle Beach due to tidal eddies.

Wave-induced sediment mobility only occurs close to shore with a probability of occurrence
of 20%. There is decreasing impact up to the 60m water depth, beyond which there is no
more influence on surficial sediments. Current-induced sediment mobility occurs mostly
beyond the 80m water depth with a lower probability of occurrence inshore. The sediment
thickness that can be impacted by mobility across the offshore part of the route is generally
less than 1m.

Erosion and deposition do occur on Claycastle Beach. Evidence for this lies with attempts in
the past to control longshore drift by building groynes and dumping rock along the coast. The
depth of burial of existing groynes suggests that the beach is more of depositional rather
than an erosional environment. The hydro-sedimentary study performed shows that the
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Claycastle Beach has a low potential for erosion, with 1m erosion expected after a 50-year
event.

While nothing of particular archaeological significance was found, peats (potentially
Mesolithic) identified on Claycastle Beach are of archaeological potential (see Chapter 15 for
further details).

6.1.2 Irish Exclusive Economic Zone

The cable route through the Irish EEZ is approximately 116km in length (KP 35.0 to KP
151.0).

The sediment coverage for the majority of this section of the cable route is considered good,
consisting of a combination of dense sand, sandy gravel and high strength clay. There is
approximately 33km of the marine route (KP 57.5 to KP 90.7) that has more challenging
strata, consisting of underlying chalk. The anticipated target depth of lowering (DOL) of the
cable beneath the nominal seabed varies between 0.8m and 2.5m and is based on seabed
geology and the variable risk profile that exists from anchor penetration and fishing gear in
the vicinity.

The metocean conditions are characterised by weak currents and tides, medium exposure to
swell but a very strong wind field.

Current-induced sediment mobility occurs mostly in water depths of 80m or greater. The
sediment thickness that can be impacted by mobility along this section of the route is
generally less than 1m.

6.2 Marine Construction Works

The installation of the submarine cable will typically follow a sequence similar to the
following:

Contractor survey, route engineering and finalisation;

Unexploded Ordnance (UXO) intervention campaign (if required);

Boulder clearance;

Sandwave pre-sweeping (not required in Irish Territorial waters or Irish EEZ);

Pre-lay grapnel runs;

1

1

1

1

1

1 Construction of infrastructure crossings;
1 Pre-lay route survey;
1 Cable lay;

1 Post-lay survey;

1 Cable burial;

1

External / Secondary protection; and
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1 Post-burial survey.

6.2.1 Survey, Route Engineering and Finalisation

The installation contractor will survey, and have responsibility for, finalisation of the marine
route, within the geographical parameters assessed in this EIAR. The contractor will carry
out route engineering to optimise conditions for the specific installation tools / techniques to
be used. This will include finalisation of extents of areas for boulder clearance, sandwave
pre-sweeping, and deployment of the different burial tools.

6.2.2 UXO Clearance

It is not anticipated that UXO clearance will be necessary in Irish waters. Magnetometer
surveys undertaken to date (in 2015 and 2018) have not identified a high potential for UXO
targets along the cable route in Irish waters. Pre-installation surveys of the cable route will
further determine the presence of any UXO. In the unlikely event that UXO are found, they
will be either avoided, removed or detonated in situ under licence (informed by relevant
environmental assessments) held by the Engineering, Procurement and Construction (EPC)
contractor. A full UXO survey campaign will be performed prior to cable installation.

6.2.3 Boulder Clearance

Certain portions of the cable route are populated by boulders in varying concentrations. In
the first instance, the recommended approach would always be to avoid problematic targets
or areas by detailed route engineering and design. Nevertheless, unavoidable boulders are a
common challenge for submarine cable projects in and around the Islands of the North
Atlantic and Channel area.

Boulder clearance (where required) is generally undertaken in three ways:

1. The boulders may be pre-cleared using a purpose-built plough, or individually
using a grab, in advance of cable lay / burial operations.

2. The boulders may be dealt with on an as-encountered basis. In this case the
options available would be limited to use of a grab or (if possible) micro-routing of
the cable.

3. The concentration of boulders may be deemed prohibitive and the decision may

be taken to use secondary protection only (e.g. rock placement).

The range of options for boulder mitigation is illustrated against a spectrum of increasing
boulder density as shown in Figure 6.4, with examples of clearing equipment presented in
Figure 6.5.
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Figure 6.4 Boulder Options Summary

None Boulder concentration Impenetrable
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Figure 6.5 Ecosse SCAR Plough (Left) & Boulder Gr_ab (Right)

6.2.4 Sandwave Sweeping

It is not anticipated that sandwave sweeping will be necessary in Irish waters as sandwaves
have not been identified in surveys undertaken in respect of the Proposed Development.

6.2.5 Pre-Lay Grapnel Run

Pre-lay grapnel runs will be required along the cable route on the seabed to ensure debris,
for example redundant cables, fishing gear, discarded ropes, are cleared in advance of cable
lay. The cable footprint on the seabed is anticipated to be approximately 5.0m wide.
However, this may increase to approximately 15.0m during seabed preparation and cable
installation works due to the size of the equipment deployed for these activities.

6.2.6 Construction of Infrastructure Crossings

Rock placement or concrete mattresses/sleepers will be utilised for the installation of third-
party infrastructure crossings. Concrete mattresses are prefabricated and consist of a
number of concrete block sections connected by polypropylene rope.

There are six in-service telecommunication cable crossings identified along the cable route
in Irish EEZ waters. Each cable crossing will require a specific crossing design to be agreed
with each asset owner.
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6.2.7 Cable Lay & Burial

It is anticipated that the submarine cable will be installed in a bundled configuration, with the
fibre optic link also installed within the bundle. Bundling the cables (as shown in Figure 6.6)
ensures the installation footprint is minimised (reducing boulder sweeping and potential rock
volumes). There is a wide range of vessels available on the market (see Figure 6.14 for a
typical pipe laying vessel) with the capacity to install cables of the dimensions proposed for
the Celtic Interconnector. A number of high-capacity cable laying vessels have been built in
recent years, specifically designed for large cable projects and typically with twin carousels.
The submarine cable is loaded on to the cable laying vessels into the carousel located on-
board and is fed to the laying arm at the rear of the vessel to be to its position on the ocean
floor. The cable laying vessels have the ability to simultaneously lay and bury the cables.

Figure 6.6 Power cables and fibre optic link going through bundle machine
(courtesy of AssoDivers)

o //7/"\,,\;'.. ZeL
- o A L

The burial technigue will vary depending on geology of the seabed. The sediment coverage
along the cable route is considered good, consisting of a combination of loose to dense
sand, dense sandy gravel and high strength clay. Cable installation is envisaged using
standard burial tools (plough or a mechanical trenching tool). There should be no
requirement for rock trenching. There is approximately 33km of the marine route in the Irish
EEZ (KP 57.5 to KP 90.7) that has more challenging strata, consisting of underling chalk.
Sections of this route may pose a challenge to cable burial using standard burial tools and
may require the use of specialist rock cutting tools for trenching.

Cable burial is the preferred method of cable protection in so far as the underlying seabed
geological conditions allow.

Cable burial tools fall broadly into three main categories:

1. Plough;

2. Jetter; and

3. Mechanical Trencher.
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Ploughs (such as that presented in Figure 6.7) may be of displacement and non-
displacement varieties. Displacement ploughs are used to dig trenches in the sediment in
advance of cable installation. A back-filling pass may be employed post lay to close the
trench back over the cable. A non-displacement plough works by passing the cable through
the plough share to a level below the seabed with minimum disturbance and leaving an
effectively closed trench in its wake.

Jetting tools (such as that presented in Figure 6.8) work by fluidisation and are therefore
generally used in soft seabeds such as clays and silts, with small grain sizes. They perform
less well in sands and gravels, and particularly cobbles. Such conditions may also prevent
passage of the jetting swords through the seabed. Water jetting may be employed as a
standalone method or form part of a hybrid solution. Jetting (only) tools work by injecting
high-pressure water into the soil to fluidise it and allow the cable to sink into the seabed.
They are consequently generally used for fairly soft, penetrative soils.

The category of tool most commonly used for the granular sediments that cover the vast
majority of the cable route is the mechanical or hybrid trenching machine (Figure 6.9). Such
tools are controlled remotely and run on tracked wheels along the seabed, burying the cable
beneath the body of the machine.

Specialist heavy duty equipment such as rock cutters may be employed if ground conditions
are too difficult to penetrate using standard burial tools.

A Burial Assessment Study (BAS) has been completed for the Proposed Development in
accordance with industry guidance recommendations, i.e. Cable Burial Risk Assessment
(CBRA). This study identified the target depths of lowering (DOL) of the cable into the
seabed along the cable route. The target DOL will vary depending upon seabed geology and
also with the variable risk profile that exists from anchor penetration and fishing gear etc.
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Figure 6.7 Prysmian Plough

Figure 6.8 Nexans CAPJET Jetter
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Figure 6.9  ASSO Trencher

6.2.8 External Protection

Rock placement as a means of primary cable protection is not envisaged along the cable
route in Irish waters. Some secondary rock protection may be required where the target DOL
is not fully achieved through burial as the primary means of protection. The level of
secondary rock protection shall be minimised as much as possible through the best
endeavours of the installation contractor to achieve the required level of protection through
burial. The level of potential rock protection in Irish territorial waters is between Okm and 3km
in the worst case, or 0 tonne to 10 tonnes. The level of potential rock protection in Irish EEZ
is between Okm and 30km in the worst case, or O tonnes to 80 tonnes.

The primary external protection approach is through rock placement (Figure 6.10). However,
a number of other options could be considered, notably concrete mattressing (Figure 6.11).
These other options however, are only economic over short distances and are considered a
more localised solution (for example at infrastructure crossings). Rock placement will be
sourced from regulated quarries.
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Figure 6.10 Rock Placement

Figure 6.11 Concrete Mattressing

6.3 Offshore Construction Traffic

The offshore works involve a number of vessels and activities as discussed in Section 6.2.
The first vessel will be a survey vessel comprising approximately 15 persons on board
(POB). This may on occasion require access to Cork Harbour, particularly in adverse
weather conditions.
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Figure 6.12 Typical Survey Vessels and Activities

Geophysical Surveys

Geotechnical Surveys

18pUNOS 0Y28 WeaqiINI

Vibr

The preparatory works shall be carried out in advance of cable lay with a vessel of
approximately 30-40 POB. This may on occasion require access to Cork Harbour,
particularly in adverse weather conditions.

Figure 6.13 Typical Seabed Preparation Vessels
g B Athtainieti bk

The cable lay vessel (approx. 90 POB) shall arrive at site fully laden with all equipment
required to perform the installation activity. The method to transfer the plough from the
vessel to the beach may require an additional abnormal load movement through Cork Port.
However, it is envisaged that the plough shall be transferred on a shallow draft barge at high
water and lifted by an on-board crane and placed in the receiving pit.
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Figure 6.14 Typical Cable Lay Vessels

A rock trenching vessel and rock placement vessel may be required in the Irish EEZ. If these
vessels are required, the rock trenching vessel, with approximately 30-40 POB, will perform
post-lay burial activities; the rock placement vessel, with approximately 30-40 POB will
deploy secondary rock protection.

Figure 6.15 Typical Rock Placement Vessel

There will also be a number of general supply vessels required during the course of
construction and also a rock supply vessel if rock placement is required.
6.4 Outline Construction Schedule and Timing of Works

Subject to the grant of statutory approvals, it is programmed that installation of the offshore
route will commence in 2024, for it to become fully operational in 2027.
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6.4.1 Offshore Works

The offshore works involve a number of vessels and activities as discussed in Section 6.3.
The first activity will be the pre-lay survey expected to last 28 days in Irish waters and
performed well in advance of the main construction activity.

The preparatory works shall be carried out in advance of cable lay for approximately 30 days
in Irish TW and EEZ.

Offshore Cable installation is envisaged using standard burial tools (plough or a mechanical
trenching tool). There is approximately 33km of the marine route in the Irish EEZ (KP 57.5 to
KP 90.7) that has more challenging strata, consisting of underling chalk. Sections of this
route may pose a challenge to cable burial using standard burial tools and may require the
use of specialist rock cutting tools for trenching.

The overall schedule for cable lay and burial in Irish Territorial Waters and EEZ excluding
weather or mechanical damage stand by is 60 days.

A rock placement vessel, only if required in the Irish EEZ, will follow cable installation and be
required in Irish TW and EEZ for between 0 days and approximately 16 days.

The durations of the works provided are indicative only and based on 24/7 operations.
Safety requirements for the installation operations / procedures and weather condition may
ultimately dictate the final programme.

6.5 Decommissioning

The Celtic Interconnector is strategic infrastructure of National and European importance.
While not currently envisaged to occur, it will be decommissioned in the scenario that it
ceases operation for an extended period. The operational life of the submarine cables, and
other equipment, is expected to be at least 40 years, and it is reasonably envisaged that
they will be replaced with new apparatus at that time. If replaced, the submarine cables will
either be left in place or will be removed for recycling in accordance with the relevant waste
management regulations in place when decommissioning takes place. The effects of
decommissioning have been considered within each technical chapter, as appropriate, and
found that in general, effects are considered to be equivalent to, or smaller, in magnitude,
than those described and assessed during construction.
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7 Alternatives

7.1 Cable Route Development
The focus of this Consideration of Alternatives is focused on alternative cable routes.

The history of the development of the Proposed Development route in terms of information
gathered and decisions taken in respect of alternative routes is as follows. A description of
these alternatives studied by the developer, which are relevant to the project and its specific
characteristics is summarised below:

1 Late 2013 to early 2014: Early desktop studies identified six main corridors for the
rout e A Tr u@dckoor Watedond / \Wdxferd coasts to the Cote des Légendes
or the Rade de Brest coasts. Nominal points were chosen offshore of the landfall
area to facilitate comparison of the six main trunk options as shown in Figure 7.1.

The main route options were as follows:
Route 1: Cork Coast to Cote des Légendes inside UK Territorial Waters.

Route 2: Cork Coast to Cote des Légendes outside UK Territorial Waters.

= =- -4 -4

Route 3: Waterford / Wexford Coast to Cote des Légendes inside UK Territorial
Waters.

1 Route 4: Waterford / Wexford Coast to Cote des Légendes outside UK Territorial
Waters.

I Route 5: Cork Coast to Rade de Brest outside UK Territorial Waters.
1 Route 6: Waterford / Wexford Coast to Rade de Brest inside UK Territorial Waters.

1 These six route options were assessed in detail and then ranked based on a range of
different constraints such as environmental, technical, third-party and commercial
constraints. Of the six routes identified, two were initially recommended for further
investigation, namely, Route 1 and Route 2.

1 These routes were considered the favoured options due to a combination of the level
and type of constraints present along their routes and commercial factors such as
their overall length. Route 1 was the shortest route and the second least constrained
route. Route 2 was the third shortest route and the least constrained route.

1 Overall, and although marginally greater in length, the best performing option
identified was Route 2 (the least constrained) and this was chosen for detailed
marine survey in 2014 / 2015. Further information can be found in the Celtic
Interconnector Step 2 Route Investigation Report?.

1 https://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-Marine-Route-Investigation. pdf
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Figure 7.1 Locations of the six offshore routes studied and feasible connection
substations
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1 Early to mid-2014: Onshore studies were conducted in both Irish and French
territories to identify a range of specific landfall sites in all areas considered.

T Mid 2014: A Route Investigation Study? was undertaken in 2014 which identified an
additional two route options. The objective of the desk-based study was to propose
an optimised marine route for further seabed survey. The route options were
assessed in detail and then ranked based on a range of different constraints such as
environmental, technical, third-party and commercial constraints.

1 Mid /late 2014 to mid-2015: Route-specific studies (marine and foreshore
archaeology, UXO studies) were commissioned focusing on the best performing
marine route. In addition, route modifications were made during the marine survey

campaigns.

I Late 2015 to mid-2016: Further engineering studies (detailed fishing and shipping,
burial studies and geoarchaeological assessment of vibrocore logs) were carried out
to further examine the preferred route.

1 Early 2016: The Burial Assessment Study identified the need for analysis of two
additional options for the Irish landfalls, and a route adjustment at the French landfall
approach. The survey scope for 2017-2018 was determined accordingly.

The five main Irish landfall options considered are presented in Figure 7.2.

Figure 7.2 Irish Landfall Options
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2 www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-Marine-Route-Investigation.pdf
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These landfall options had previously been identified in 2015, as captured in the Intertek

Marine Route Investigations Report. This Report identified a number of constraints that

informed the identification of the landfall options. This included both Shipping and Navigation

and Ports, with consideration of Cork and Waterford Port areas. In this regard, the Report

notes at Section 2.4.1.1.thati Cor k Har bour i s a key selandport on
and is one of only two Irish ports that can seryv
in these areas i s expected to be more .challengin

Itis further noted at Section 2.4.3thati Anot her shipping risk is where
proximity to anchorages where in an anchor is deployed directly onto the cable or dragged

into it, either by negligence or as the result of an emergency situation. Contact with an

anchor is very often disastrous for submarine cable as the kinetic energy of a moving anchor

may be extremely high. Also the power of |l arge v
enough to lift and damage a cable should it become hooke d. Einally, Section 2.4.4 of the

Report addresses Dredging and Disposal and statesthati Ther e are some di spos.
within the study area near to Cork Harbour, the approaches to the Rade de Brest and within

Brest Harbour. These areas pose a risk to cables via dropped objects or through unstable

substrate, for example where addition of dredged material causes slumping of the

subst.ratebo

On the basis of these considerations, the Cork Harbour area was not taken forward for

further consideration as a landfall option.

1 The landfalls were spaced along a 27km section of the east Cork coast. From West
to East these are:

Inch Beach (IN);

Ballycroneen (BA);

Ballinwilling (BW2 to the west, BW1 to the east);
Redbarn (RE); and

Claycastle Beach (CL 1 the best performing option).

= =4 -4 -4 A A

A description of these alternatives are included in various documents below and
appended to this EIAR.

1 Late 2017: A geophysical survey campaign was undertaken covering alternative Irish
landfall options and deviation near the French coast.

1 Late 2017 to early 2018: A Cable Protection Complementary Study (CPCS) was
performed to optimise all routes to minimise identified installation challenges.

1 May and June 2018: A geotechnical survey campaign (including updated UXO
surveys) was undertaken covering alternative Irish landfall options and deviation near
the French coast.

1 Mid to Late 2018: A Metocean and Hydrosedimentary study was completed along
the cable route and nearshore branches.
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Late 2018 to mid-2019: A landfall feasibility study was undertaken for the Irish and
French landfalls. An Offshore Constraints Report3 was produced for the Irish landfall
options.

Early to mid-2019: The BAS was re-assessed using a Cable Burial Risk
Assessment (CBRA) method to revise the burial depths.

Mid 2019: An External Protection Feasibility Study was prepared to develop an
understanding of the external protection requirements and designs that may be
required for the route.

Late2019: The Step 4A Consultant 0s “Wasvwsuedapdme nt
included discussion on the shortlisted landfall options, Claycastle Beach, Redbarn
Beach and Ballinwilling Strand.

Late 2020 The Step 4B Consultant 6s SWwasvwssubedapdme nt
Claycastle beach was identified as the Best Performing Option.

7.2 Landfall Route Selection

Claycastle Beach emerged as the overall best performing option following an evaluation of
route options for the following five constraints types:

)l

1
1
1
1

Technical;
Environmental;
Deliverability;
Socio-economic; and

Economic.

The key determining factor was that the Claycastle Beach route follows a sediment channel
identified within the band of bedrock (rocky outcrops / subcrops) that stretches along the
Cork coastline. This band of bedrock represents a significant technical challenge to the
Proposed Development as it restricts the performance of standard burial tools. Cable burial
in sediment results in only temporary disruption of the seabed during trenching operations.

Each of the alternative cable landfall routes passes through the band of bedrock to varying
distances, and extensive rock cutting would be required that would result in a permanent
deformation of the seabed. External protection in the form of rock placement would also be
required where the target depth of lowering could not be achieved through rock cutting.
Underwater noise levels with potential to affect marine mammals would be greater where

3 http://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-Project-Step-3-Offshore-Constraints-
Report.pdf

4 https://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-Step-4A-Consultants-Development-
Options-Report.pdf

5 https://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-Project-Step-4B-Report.pdf
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rock cutting activity is undertaken. Rock trenching carries a higher risk of damage to the
cable than installation in sediment.

Social impacts (albeit temporary) associated with the installation of the cable at Claycastle
Beach (for example in respect of local amenity and tourism, and fishing) could largely be
avoided with the implementation of standard construction phase mitigation such as timing of
works and the implementation of an effective Construction Environmental Management Plan
(CEMP) (Appendix 5A) and Traffic Management Plan (TMP).

A number of consultations were held with local fisheries representatives which provided
valuable information with regard to timing of offshore cable lay activities to avoid specific
fishing seasons in the area and those minimise the impact on fisheries.

The benthic surveys of the Claycastle Beach route indicated that no environmentally
sensitive habitats or benthic communities were recorded that would prohibit operations over
the proposed cable route. This included, notably, an absence of potential Annex | habitats
protected under the EC Habitats Directive such as pockmark feature, biogenic or geological
reefs. The benthic survey data shows that on average there were fewer species and
individuals at the Claycastle Beach landfall route, relative to other routes.

In summary, the Claycastle route, while longer, offers less unforeseen additional
contingency in schedule, cost and deliverability during construction as sediment coverage is
good and installation is most straightforward with standard tools employed.

7.3 References

EirGrid / RTE, Route Investigation Report, January 2015 [Online]. Available at:
https://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-Marine-Route-
Investigation.pdf.

EirGrid / RTE, Celtic Interconnector, Offshore Constraints Report, April 2019 [Online].
Available at: https://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-
Project-Step-3-Offshore-Constraints-Report.pdf.

EirGrid / RTE, Step 4A Consultantbés Devel opment
Available at: https://www.eirgridgroup.com/site-files/library/EirGrid/Celtic-Interconnector-
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8 Population and human health

8.1 Introduction (Objectives)

This chapter of the EIAR assesses the likely significant effects of the proposed development
on population and human health, and presents possible mitigation measures to avoid,
reduce, or offset potential adverse impacts.

The effects can be considered as falling into two main types i those related to communities
living and working near the cable route, arising principally as a result of construction
activities, and those related to the wider benefits for communities from an enhanced
electricity and communications network.

Guided by the overarching application of the methodologies specified below, the assessment
of local effects focuses primarily on the effects related to construction works on and near the
beach, the offshore installation, and the interaction with current marine uses. These effects
are considered with reference to:

1 Volume 3D Part 1 EIAR for Ireland Offshore (Introductory Chapters) - Chapter 1:
Description of the Landfall; Volume 3D Part 1 EIAR for Ireland Offshore (Introductory
Chapters) - Chapter 2: Description of the Offshore cable;

1 Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 14:
Shipping and Navigation; and

1 Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 15:
Commercial Fishing (including consideration of potential economic effects arising
from the Project in relation to commercial fishing activities.

Wider effects of the enhanced electricity and communications network include benefits to
communities providing equipment and services during construction, such as cable and hire
of cable-laying vessels, as well as lower energy costs, lower carbon impacts, increased tax
revenues, and other economic benefits from construction and operation.

An appraisal of the potential effects of electromagnetic interference on health has concluded
that the static magnetic field at maximum circuit loading is predicted to be 15.34 microtesla
(See Chapter 4 of Volume 3C Part 2 EIAR for Ireland Onshore accompanying the Foreshore
Licence Application as part of the reference particulars). This level is significantly lower than
the level that guidelines published by the International Council on Non-lonising Radiation
Protection (ICNIRP) recommended as avoiding adverse effects on implanted medical
devices.

Given the ICNIRP guidelines are not exceeded and there will be no impact on residential
properties at any distance from the proposed landfall, the HVDC cable route is therefore
assessed as having no significant effects arising from EMF. Additionally, the many undersea
cables in operation, including within Irish waters (see Chapter 16), and the established body
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of related evidence indicates that they are not seen as giving rise to significant impacts on
populations, assuming their installation follows good practice.

The potential for the localised EMF to disrupt electrosensitive and magneto sensitive fish is
assessed in Volume 3D Part 2 EIAR for Ireland Offshore Chapter 13 7 Biodiversity.

In addition, each section of the interconnector is assessed within its jurisdictional boundary.
The assessment demonstrates that there are no detrimental transboundary effects.

8.2 Methodology and Limitations

8.2.1 Legislation and Guidance

The sources listed in Table 8.1 have been consulted for relevant advice and guidance.

Table 8.1 Source of guidance
Guidance Relevance
Environmental Protection Agency Current guidance from the Government in

Ireland: Guidelines on the information to | Ireland.
be contained in Environmental Impact
Statements (2002).

Environmental Protection Agency Further advice relating to guidance from the
Ireland: Advice notes on current practice | government in Ireland.

(in the preparation of Environmental
Impact Statements) (2003).

Environmental Protection Agency Supplementary assessment guidance from

Ireland: Guidelines On the information the government in Ireland to help

To be contained in Environmental practitioners during the transition to new

impact Assessment reports (Draft 2017) | regulations transposing Directive
2014/52/EU

OSPAR Commission: Assessment of the | Generic information with previous examples
environmental impacts of cables (2009) | on the effects of cables.

United Nations Environment A well-established and extensive resource
Programme: EIA Training Resource with a range of guidance on many elements
Manual. of EIA implementation.

The International Finance Corporation The introduction to Health Impact
Introduction to Health Impact Assessment from a branch of the World
Assessment (2009). Bank takes the approach of assessing

impacts within specific Environmental

Health Areas which collectively cover

similar topic areas to the WHO in their
guidance and tools (above).
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Guidance

Relevance

International Union for the Conservation
of Nature: Social Impact Assessment in
Environmental & Social Management
System.

The guidance provides elements focusing
on the environmental context.

Glasson, J, Socio-economic impacts 1:
economic impacts (2009)

This source of socio-economic guidance is
from the practitione
reference for Environmental Impact
Assessment.

International Association for Impact

Guidance for Assessing and Managing
the Social Impacts of Projects.

Assessment: Social Impact Assessment:

The guidance provides a thorough source
of detailed methodologies for conducting
social impact assessment

The World Health Organization Health
Impact Assessment guidance, tools, and
methods.

The guidance, tools and methods are
recognised as the leading international
authority on the completion of health impact
assessments.

European Commission: Environmental
Impact Assessment of Projects, 2017

Government guidance for assessment of
European projects.

8.2.2 Desktop Studies

Data and Surveys

A number of previous reports from EirGrid are relevant to the assessment, as well as tourism
surveys available from Failte Ireland, and supporting government data. These are listed in

the references and include:

1 EirGrid, Celtic Interconnector, Strategic Social Impact Assessment Scoping Report,

April 2019;

1 EirGrid, Social Impact Assessment Baseline Report Celtic Interconnector Project,

April 2017,

= =4 =4 -2

Failte Ireland, data relating to tourism activities, attractions, and accommodation;
Irish government data published by Central Statistics Office (CSO), Ireland;
Cork County Council, Youghal, A Heritage-Led Vision to the Next Decade, 2018; and

Tourism in a heritage town in the South East of Ireland: Current offering, gaps &

opportunities. Wright, Angela. (11" Annual Tourism and Hospitality Research in

Ireland Conference (THRIC), 2015-06).
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8.2.3 Field Studies

As a result of the COVID-19 restrictions on face-to-face contact, telephone contact was
made with local business representatives to research the local use of Claycastle Beach and
establish the extent of offshore uses that might be affected. For the onshore uses, the
proprietor of a local Bar and Restaurant, provided a summary description which is below and
reflects the character and topics of conversation. An indication of the level of activity in the
offshore small business sector was provided by a representative of a local charter boat
fishing company. Both were contacted on 9" December 2020.

Onshore perspective, provided by the proprietor of a local Bar and Restaurant.

Number of visitors - Claycastle Beach is a very sandy beach and 9km long. It is a very
popular and busy beach used by fi t h o u schpeaple im summer, due in particular to its
nice sandy nature. On an average day there are 2,000 to 3,000 people walking / dog
walking. The IronMan brings the most people in the year. There are 2,500 participants who
tend to bring their families which brings the number up to 5,000 people. The total number of
people there on the day (viewers, participants, etc.) can be between 12,000 and 15,000.

Periods of use - In terms of day-to-day use of the beach, it is used at all times from 7:30am
with people walking and jogging. In good weather, there are people all day long. Weekends

bring even more people. The summer brings more people, but winters are busy with walkers
/ joggers too. Since the beginning of the pandemic, the area has seen the number of people
on the beach double and almost triple. Winter swimming has become very popular.

Activities - The beach is used for walking, dog-walking, wind surfing, angling, fishing, and
sailing. Local sports team train on the beach all year round.

Seasons and types of people - The summer brings tourists from Germany, England, the
United States, and increasing numbers of visitors from Asia. The beach also attracts
domestic tourists all year round. Many people come from a 30-mile radius.

Offshore perspective provided by local charter boat fishing company

The local charter boat fishing companiesactivities take place at sea about 10 miles offshore
and are sea angling and diving. They do not make specific use of the beach but noted the
Ironman competition on the beach and the new boardwalk, as well as the large carpark by
the beach. They were aware of a shore angling club.

8.2.4 Methodology for Assessment of Effects

Distance and scope

The geographical scope of the proposed development assessed in this chapter is
determined with reference to the construction, operational and decommissioning activities
relevant to the section between Calycastle Beach in County Cork and the limit of the Irish
EEZ.

The installation of the cables requires construction works on and near Claycastle Beach,
which is in close proximity to the town of Youghal, is one of the established town beaches
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and linked to it with a boardwalk. As such, the onshore area of influence is selected to be
Youghal town and its environs, and the assessment considers effects on the current resident
and visitor populations, many of whom would be expected to be aware of and to make use of
Claycastle Beach. Offshore, potential effects of construction may arise for recreational and
commercial users, such as fishing and shipping fleets and the zone of influence is taken as
that used to assess shipping and navigational effects (See Volume 3D Part 2 EIAR for
Ireland Offshore (Technical Chapters) - Chapters 14 and 15) together with the area near the
shore which has activities related to beach use, such as recreational boating.

During operation, the cables provide benefits resulting from more efficient use of electricity
and communication networks, but are not expected to have locally specific benefits related
to the populations affected by this section of the cable route.

Assessment of Significance

The significance of the impacts on population and human health is the primary concern of

the assessment and is undertaken with and without taking account of measures providing

mitigation. The assessment first considered impacts according to the estimated magnitude of

change from the baseline and the sensitivity of receptors including only the mitigating

measures O6embeddedd in the design, such as the a
described in this assessment and committed to by the developer. Further sets of measures

that enhance or mitigate socio-economic and health impacts were considered separately, to

derive the residual impacts used for the final assessment of significance.

Magnitude of change

The 6magnitude of changed i s nberpglesdantedadescri be ar
varying over a range. Simple effects are represented with quantitative indicators, but semi-
guantitative or qualitative indicators are used to cover aspects such as:

1 the duration and frequency of effects and whether they are permanent or time-limited
(short, medium, long);

1 the direction of change and its reversibility; and
9 the probability of occurrence.

The assessment of the magnitude of change is based on a comparison with baseline
conditions and / or with comparators from similar developments or modelled scenarios.

Sensitivity of receptors

Impacts are defined in terms of their consequences for one or more receptors. Receptors
cover human populations broadly defined as individuals, groups, communities, business
sectors, recreational groups or in an extensive variety of other ways which also depend on
the type of impact.

The sensitivity of a receptor is a summary term that describes the ability of the receptor to
withstand or absorb change without a fundamental change to its character or attributes.

June 2021
61



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

Sensitivity of receptors depend on their current andharacteristics as well as the nature of the
impact, reflecting aspects such as:

1 Vulnerability due to pre-existing social circumstances or health conditions;

1 Cultural values, including public interest, perceptions towards a risk or potential
change, and acceptability;

1 Environmental vulnerability of habitats important in the socio-economic and health
context;

1 The direction, duration, and reversibility of the specific impacts; and
1 The capacity and availability of resources or contextual factors.
Determination of significance

The significance of a potential impact is defined by the sensitivity of the receiving
environment and the character of the predicted impact (as outlined in Volume 3D Part 1
EIAR for Ireland Offshore (Introductory Chapters)). In some cases, magnitude or significance
cannot be quantified with certainty; in these cases, professional judgement is used to identify
the significance of an impact.

8.2.5 Difficulties Encountered

Availability of recent data on tourism

Tourism data with detail about beach use was not available. The latest information on tourist
numbers by season, which provides the best available indication of summer beach use, was
available in one reference (Wright, 2015).

Covid-19 pandemic effects

Tourism has been disrupted during 2020 as a result of the effects of the Covid-19 pandemic.
Tourism is a major consideration in the assessment of impacts. This assessment was
conducted assuming conditions that prevailed pre-Covid-19 are likely to return once the
pandemic is over.

The assessment presented below indicates the probable success of mitigating measures in
circumstances without the pandemic.

8.2.6 Receiving Environment

Location

The Proposed Development crosses Claycastle Beach which is on the outskirts of Youghal
and within easy walking distance of the town centre. Claycastle Beach is one of three
beaches near Youghal within areas visited regularly by residents and visitors making use of
the towndéds facilities and attractions.

The section of the cable route assessed here extends from the beach to the limit of the Irish
Territorial Waters and on to the boundary of the Irish EEZ. The locations of populations
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potentially affected include the town of Youghal and its surrounding area, as well as the
ports, shipping lanes, and sea areas utilised by recreational and commercial users offshore.
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Figure 8.1 Map of the Proposed Development landfall relative to the town of Youghal
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Figure 8.2 Map of wider area, including Cork and Waterford
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Population

Youghal has a population of 8,339 people® and lies a little less than halfway (51km)7 along
the direct route by road (121km) between, Cork, population 119,230 and Waterford,
population 53,504 Cork and Waterford are the second and tenth largest towns in Ireland
respectively according to the 2016 Census.

The population in Youghal has a similar age structure to that of Ireland as a whole, as well
as of the region of County Cork, showing only small differences in recent trends. At all
geographical levels population is shown as falling by 1-2% per year in the age groups
associated with younger families (0-5, 18-24, and 25-44 years old) while there are increases
in the older age groups, particularly 651 84 years old (see Table 8.2). For families with older
children (6-17) the population change reflects the state average.

Table 8.2 Population by age group and annual average percentage change in
population between 2016 and 2011
Population (2016) Annual average % change since
2011
State Co. Cork | Youghal State Co. Cork | Youghal
0-5years | 403,919 38,286 669 -1% -2% -1%
6-17 786,583 73,874 1,373 2% 1% 2%
years
18-24 392,502 29,796 568 -1% -1% 0%
years
25-44 1,406,291 | 118,068 2,214 -1% -2% -2%
years
45-64 1,135,003 | 102,192 2,173 2% 1% 2%
years
65-84 570,012 48,293 1,216 4% 4% 3%
years
85 years | 67,555 5,611 126 3% 4% 0%
and over
Total 4,761,865 | 416,120 8,339 1% 0% 0%

Source: Central Statistical Office, Ireland; Product NDP, Code NPAOQ2; data.cso.ie (accessed
on 6th December 2020)

6 Including the local rural area.

7 Distances are calculated using AA routeplanner. [Available at https://www.theaa.com/route-planner/route]
Checked on 6 December 2020
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While there is a decline in the 25-44 age group at all geographic levels as a proportion of the
population nationally over the intercensal period, this is more marked in Youghal, which has
seen a fall in this age group from 30% to 26% over the five years from 2011 to 2016, a
greater fall as a proportion of the percentage in 2011 than observed for County Cork (32% to
28%) and greater than the fall for the population at national level (32% to 30%) (see

Table 8.3). As a result, the size of the population of Youghal in the 25-44 age group is
approximately 248 fewer than it would have been had it matched the national trend, a
difference which would probably be noticeable in terms of socio-economic indicators such as
pressure on school places to residents comprising a total population of 8,339.

Table 8.3 Age Structure of the Population in 2016 and 2011

2011 2016

State Co. Cork | Youghal | State Co. Cork Youghal
0-5 years 9% 10% 9% 8% 9% 8%
6-17 years 16% 17% 15% 17% 18% 16%
18-24 years | 9% 8% 7% 8% 7% 7%
25-44 years | 32% 32% 30% 30% 28% 27%
45-64 years | 23% 23% 24% 24% 25% 26%
65-84 years | 10% 10% 13% 12% 12% 15%
85 years 1% 1% 2% 1% 1% 2%
and over

Source: Central Statistical Office, Ireland; Product NDP, Code NPAO2; data.cso.ie (accessed
on 6 December 2020)

In the 18-24 year old age group Youghal has seen a slight increase of 1.4% in comparison
with falls at County (-4.3%) and State level (4.5%). There is a slight fall of -0.8% in the
youngest age group (0-5 years old), while there is a slight increase of 1.0% in the number of
school age children (6-17).

Population changes are consistent with migration of people away from the area in the 25-44
year old age group, leading to fewer young children, while the contrasting stability in the
number of 18-24 year-olds may reflect an influx of workers responding to new tourism
opportunities in the region.

Health

The health of the local population is good compared to other regions of Ireland. While
Youghal is within County Cork it is on the edge of the Waterford area, which is one of the
few areas with the highest health rating in Ireland for respiratory and circulatory diseases.
County Cork as a whole is in the second and third category (of five) for respiratory and
circulatory diseases respectively (see Figure 8.3).
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Figure 8.3 5-year Age-standardised Death rates in Ireland from Respiratory and
Circulatory Diseases for the period 2012 to 2016

5-YEAR AGE-STANDARDISED DEATH RATES FROM 5-YEAR AGE-STANDARDISED DEATH RATES FROM
RESPIRATORY SYSTEM DISEASES, IRELAND, 2012 TO 2016 CIRCULATORY DISEASES, IRELAND, 2012 TO 2016
Age-standardised death rate per

100,000 population
[ 1489- 1507 Age-standardised death rate per
[ 15071026 100,000 population
[ 19262054
[ 251 - 2764 [ ) 2sa1-2008
) 2006 - 3152
[ ECEE
| ECERECE
Bl =744 - 0225
I 422565002

Source: Public Health Information System (PHIS) - Depantment of Health.

Notes:
(i} Data are provisional.
(i) Includes cancer of the trachea, bronchus and lung.

Source: Public Health Information System (PHIS) i Department of Health

The proportion of the population with a medical card is amongst the highest in Ireland. The
medical card provides state-funded health benefits, and its prevalence indicates that the
population are likely to have better uptake than the average for health services and their
health is likely to be better in comparison (See Figure 8.4).
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Figure 8.4 Percentage of Total Population with a Medical Card, by Local Health
Office, 2017

PERCENTAGE OF TOTAL POPULATION WITH A MEDICAL CARD BY LOCAL
HEALTH OFFICE, 2017

Percentage of population with
a medical card

[ ]14a4-173
[ 17.4-203
I 204 -359
I 36.0-409
Il 410-499

Source: Primary Care
Reimbursement Service.

Source: Primary Care Reimbursement Service, Ireland

Ireland has the lowest reported level in Europe in 2018 for the prevalence of psychological
distress symptoms and this indicates a generally good level of mental health (see Figure
8.5). While more detailed statistics are not available. Youghal has many environmental
aspects which contribute to good mental health as well as a large visitor population who
benefit from them.

Figure 8.5 Prevalence of psychological distress symptoms for EU countries, 2018

% with psychological distress symgioms among population eged 16 and aver
25%

0% F
15% F
0%

EELERISIALEL IS LSS IIILLS LS f el

Mote: Differences across countries may reflect in part cultural differences. Data are not based on clinical diagnosis. The EL average is urweaighted.
Source: OECD calculations based on EU survey on Statistics on Income and Living Conditions (EU-SILC).

Seard dnk dariow hitps:distat inkpoaogy
Source: OECD calculations based on EU survey on Statistics on Income and Living
Conditions (EU-SILC), 2018
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The health benefits related to use of the sea are influenced by the availability of safe bathing
waters. The Claycastle Beach and the two others at Yougal are amongst the eight in County

Cork, and 80 across Ireland, which in 2021 met a standard sufficient to

FIl agd award, a prestigious i mghestrquaktytinwatera |
facilities, safety, environmental education, and management.

Economy

Il relandbés economy has ¢grQiamnd 2017.4ns2018,there iad | vy
significant distortion in the growth trend as a result of the introduction of a lower corporation
tax leading to the transfer of over Euro 300bn of assets into Irish companies and related
corporate restructuring®. Excluding this effect, the overall economy in Ireland grew by an
average of 5%. Youghal lies next to the border between South and South-East Ireland and
the economic performance of both are shown, with growth rates of 3% and 7% respectively.
Recent growth from 2016 to 2017 is 10% for Ireland, with more similar rates of 13% in the
South and 12% in the South East (see Table 8.4).

The growth across all individual economic sectors and regions shown is positive on average
(see Table 8.5). The sector with the greatest average growth across Ireland as a whole is
agriculture, which achieves 14%, in comparison to 4% for manufacturing and 6% for
services, which covers the tourism sector important to Youghal. The services sector is the
largest of the three sectors and makes up 60% of the total economy (167bEuro out of
277bEuro). It has the steadiest growth and is possibly the least affected by the 2015
corporate restructuring. 40bEuro of the services sector occurs in the South and 8.7bEuro in
the South East.

8 See https://www.independent.co.uk/news/business/news/ireland-s-economy-grows-26-3-2015-corporations-
flock-low-tax-rate-a7133321.html
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Table 8.4 Economic performance (GVA) for Ireland and regions in the South and the South-East (mEuro)
As % of GVA 2011 Year on year growth
State Southern South-East | State Southern South-East | State Southern South-East
2011 155,972 | 51,652 9,030 100% 100% 100% - - -
2012 159,902 | 52,975 9,324 103% 103% 103% 3% 3% 3%
2013 163,744 52,262 11,171 105% 101% 124% 2% -1% 20%
2014 177,290 54,931 10,916 114% 106% 121% 8% 5% -2%
2015% | 243,962 104,253 13,231 156% 202% 147% 38% 90% 21%
2016 251,546 98,778 13,423 161% 191% 149% 3% -5% 1%
2017 276,194 111,343 14,978 177% 216% 166% 10% "13% 12%
Notes:

Statistical definition: "Gross Value Added at Basic Prices"

'(1) Figures influenced by corporate responses to tax changes and not included in averages

Source: Central Statistical Office, Ireland; Product NDP, Code NPAQ2; data.cso.ie (accessed on 6 December 2020)
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Table 8.5 Economic growth in Agriculture, Manufacturing and Services for Ireland and regions in the South and South East
Agriculture Manufacturing Services
State South South-East | State South South-East | State South South-East
2012 -17% -24% -31% 2% 3% 11% 3% 3% 1%
2013 14% 20% 17% 2% -9% 61% 5% 8% 10%
2014 24% 22% 14% 11% 4% -29% 8% 6% 10%
2015 -5% -8% 3% 106% 211% 28% 12% 12% 16%
2016 11% 11% 5% 0% -9% 37% 5% 4% -6%
2017 36% 47% 51% 6% 15% 26% 11% 7% 1%
Average | 14% 15% 11% 4% 0% 21% 6% 5% 3%
GVAIin 3,484 1,999 566 106,237 69,267 5,695 167,524 40,491 8,766
2017
MEURO
Notes:

Statistical definitions: "Gross Value Added at Basic Prices" for "Agriculture, Forestry and Fishing”, "Manufacturing, Building and Construction”,
"Market and Non Market Services"
(1) Figures influenced by corporate responses to tax changes and not included in averages

Source: Central Statistical Office, Ireland; Product NDP, Code NPAO2; data.cso.ie (accessed on 6 December 2020) and
https://www.independent.co.uk/news/business/news/ireland-s-economy-grows-26-3-2015-corporations-flock-low-tax-rate-a7133321.html
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Employment and Skills

The labour force employed in Ireland has seen overall growth of 3.4% between 2011 and
2016 (0.7% per year), which compares with slightly lower growth of 2.5% (0.5% per year) in
the South East (See Table 8.6).

The labour force in the three largest economic sectors (Wholesale and retail trade,
Manufacturing, Health and social work) makes up a similar proportion of the economy
collectively (33% in Ireland and 35% in the South East) and for each sector individually.
These sectors have also seen similar levels of growth over the period.

The differences in growth arise mainly from the relatively sizeable sectors covering
Information and communication services (growth of 26.3% nationally and 9.5% in the South
East) and Professional, scientific and technical activities (growth of 15.1% nationally and
10.8% in the South East). These two are the main reasons for net growth nationally after
taking account of the reduction in the labour force employed in construction which has seen
a fall of approximately 20% nationally and in the South East. The sectors in the South East
with that show higher than national growth in sectors of appreciable size or show very high
levels of growth regardless of their size are: Manufacturing (1.9% but 0.2% nationally);
Health and social work (12.5% but 12.2% nationally); Education (5.4%, but 4.3% nationally)
and Administrative and support service activities (23.4%, but 8.2% nationally).
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Table 8.6 Population in Labour Force (Excluding First Time Job Seekers) 2011 to 2016, by Economic Sector

service activities (1)

Economic Sector Population % in each sector Growth over 5 years
2011 2016 2016 2016
State Sth. East State Sth. East State Sth. East | State Sth. East
Agriculture, forestry and 97,473 12,385 93,104 12,522 4% 6% -4.5% 1.1%
fishing (A)
Mining and quarrying (B) 6,534 649 5,603 524 0% 0% -14.2% -19.3%
Manufacturing (C) 218,205 22,154 218,626 22,568 10% 12% 0.2% 1.9%
Electricity, gas, steam and 12,071 656 13,431 753 1% 0% 11.3% 14.8%
air conditioning supply (D)
Water supply; sewerage, 10,579 839 11,063 855 0% 0% 4.6% 1.9%
waste management and
remediation activities (E)
Construction (F) 154,067 16,034 124,205 12,547 5% 6% -19.4% -21.7%
Wholesale and retail trade; 300,794 27,354 291,970 26,280 13% 14% -2.9% -3.9%
repair of motor vehicles and
motorcycles (G)
Transportation and storage 87,736 6,062 86,194 5,950 4% 3% -1.8% -1.8%
(H)
Accommodation and food 121,670 11,375 129,402 11,836 6% 6% 6.4% 4.1%
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Economic Sector Population % in each sector Growth over 5 years
2011 2016 2016 2016
State Sth. East State Sth. East State Sth. East | State Sth. East
Information and 75,290 3,583 95,054 3,925 4% 2% 26.3% 9.5%
communication (J)
Financial and insurance 97,972 5,740 94,910 5,826 4% 3% -3.1% 1.5%
activities (K)
Real estate activities (L) 9,274 653 9,480 583 0% 0% 2.2% -10.7%
Professional, scientific and 103,289 7,128 118,928 7,895 5% 4% 15.1% 10.8%
technical activities (M)
Administrative and support 72,328 5,134 78,230 6,335 3% 3% 8.2% 23.4%
service activities (N)
Public administration and 117,200 8,884 108,820 8,308 5% 4% -7.2% -6.5%
defence; compulsory social
security (O)
Education (P) 176,349 14,780 183,980 15,581 8% 8% 4.3% 5.4%
Human health and social 206,159 17,605 231,218 19,813 10% 10% 12.2% 12.5%
work activities (Q)
Arts, entertainment and 34,746 2,728 37,104 2,851 2% 1% 6.8% 4.5%
recreation (R)
Other 47,543 4,058 50,196 4,429 2% 2% 5.6% 9.1%
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Economic Sector Population % in each sector Growth over 5 years
2011 2016 2016 2016
State Sth. East State Sth. East State Sth. East | State Sth. East
Industry not stated 248,758 21,550 291,085 24,675 13% 13% 17.0% 14.5%
Total at work 2,198,037 189,351 2,272,603 194,056 100% 100% 3.4% 2.5%

Source: Central Statistical Office, Ireland; Product C2016P11, Code EB034; data.cso.ie (accessed on 06 December 2020)
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The pattern of skills in the labour force recorded in occupational statistics reflects the trends
identified above in the economic sectors (see Table 8.7). Overall growth shows similar levels
and differences with national growth slightly greater at 3.2% than the 2.7% seen for County
Cork. The proportions of the labour force in each occupational group are almost identical,
with the proportion that are farmers being the only group showing a difference of more than
1% (5% in County Cork and 3% nationally). The changes in occupational groups between
2011 and 2016 also follow a very similar pattern. Notable differences are that the growth in
Employers and managers is 5.4% in County Cork compared to 2.7%, growth in semi-skilled
occupations is 5.1% in County Cork and 1.8% nationally, while the reduction in skilled
manual trades is 8.4% in County Cork and 11.5% nationally. In the largest occupational
group (non-manual) growth is 3.6% in County Cork and 3.0% nationally.
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Table 8.7 Population Aged 15 Years and Over 2011 to 2016, by occupational group

Occupational Group Population % in each sector Growth over 5 years % female

2011 2016 2016 2016 2016

State Co. Cork | State Co. Cork | State Co. Cork | State Co. Cork | State Co. Cork
A. Employers and
managers 317,812 | 26,516 326,273 | 27,896 14% 14% 2.7% 5.2% 39% 38%
B. Higher professional 155,015 | 14,120 174,615 | 15,781 8% 8% 12.6% 11.8% 39% 40%
C. Lower professional 300,053 | 26,824 327,717 | 29,155 14% 15% 9.2% 8.7% 64% 65%
D. Non-manual 539,713 | 44,014 555,675 | 45,580 24% 23% 3.0% 3.6% 71% 2%
E. Manual skilled 210,086 | 19,296 185,937 | 17,676 8% 9% -11.5% -8.4% 5% 5%
F. Semi-skilled 209,534 | 19,652 213,295 | 20,646 9% 10% 1.8% 5.1% 39% 38%
G. Unskilled 81,511 5,927 78,497 5,604 3% 3% -3.7% -5.4% 37% 35%
H. Own account workers 113,097 | 10,715 105,646 | 9,941 5% 5% -6.6% -7.2% 17% 22%
I. Farmers 80,974 11,146 76,412 10,434 3% 5% -5.6% -6.4% 10% 11%
J. Agricultural workers 12,712 1,213 13,328 1,241 1% 1% 4.8% 2.3% 24% 17%
Z. All others gainfully
occupied and unknown 211,696 13,621 246,642 14,223 11% 7% 16.5% 4.4% 43% 46%

2,232,20 2,304,03
All socio-economic groups | 3 193,044 7 198,177 100% 100% 3.2% 2.7% 100% 100%

Source: Central Statistical Office, Ireland; Product C2016P11, Code EB072; data.cso.ie (accessed on 6 December 2020)
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Unemployment and Deprivation

Historically, the unemployment rate in County Cork has been lower than the national rate. in
2011, when the national rate was 19%, in County Cork it was 14.8% and in 2016, when the
national rate was 12.9%, it was 9.2% in County Cork.°

Recently, the Live Register??, which shows the numbers of people (with some exceptions)
registering for statutory entitlements including Jobseekers Benefit and Jobseekers
Allowance at local offices of the Department of Social Protection, reported 15,292 people
registering in County Cork and 188,543 across Ireland at the end of January 2021.
Comparisons of recent trends are shown in Figure 8.6 which indicate that unemployment in
County Cork reflects the national pattern. Note that it is compiled using the current

met hodol ogy (ref ernradd waoy 6a si né tthhee tCeandtirtailo St at i s
which identifies the effects of the pandemic using separate reporting.!!

Figure 8.6 Number of people on the Live register for statutory entitlements in
relation to unemployment in 2020 and 2021

140.000
120.000 ‘_A’\
100.000 ==

80.000

60.000

40.000

20.000
0.000

Q2 % o QD Q Vv
FTEFIPL I L F L E L FFFFEE S
NGNS %@' S N3 6‘* 6" 6‘* 6" 6‘* 6" 6\' @’ 6" NS 6" @’ K\ @’ @' NN

e A|| cOUNtIES === Cork
Note: Numbers are indexed to values prevailing at 2020 week 12

Source: Central Statistical Office, Ireland; Product LR, Code LRWO03; data.cso.ie (accessed
on 5th February 2021).

Deprivation has been falling nationally since the peak in 2013, currently by a third in urban
areas and over a half in rural areas (see Figure 8.7).

9 Source: Central Statistical Office, Ireland; Product C2016P11, Code EB016; data.cso.ie
(accessed on 6th December 2020)

10

https://www.cso.ie/en/interactivezone/statisticsexplained/labourmarket/whatistheliveregister/

1 https://www.cso.ie/en/releasesandpublications/in/mue/inirmue/
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Figure 8.7 Deprivation in Urban and Rural Ireland as Percentage of the Population
for the period 2004 to 2019
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Source: Central Statistical Office, Ireland; Product SILC, Code SIA19; data.cso.ie (accessed
on 5 February 2021)

In the area around Youghal, deprivation as indicated by the Pobal HP Deprivation Index
occurs more in the town than in the surrounding districts. Figure 8.8 shows the Index based
on the 2016 Census and it is derived from 10 key indicators including the proportion of
skilled professionals, education levels, employment levels, and single-parent households
found in an area.
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Figure 8.8 Deprivation in the area of Youghal in 2016
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Source: Pobal HP Deprivation Index, based on 2016 Census; rte.ie/deprivation/ (accessed
on 5th February 2021)

History and Culture

Youghal is mentioned in 853 as a port of the ancient Kingdom of Munster, with Viking fleets

using it as a base for raids along the coast, and subsequent history recording its importance

as a port and industrial centre. The town walls were built in 1250 and it retains other physical

reminders of the medieval, Georgian, and Victorian eras as well as connections with

historical figures from Walter Sir Raleigh, who was Mayor of Youghal in the 1580s, to

Richard Boyle (the 1% Earl of Cork), and Oliver Cromwell. St . Maryds Cohas&gi at e
nationally significant collection of tomb sculptures from the 7™ to 13" centuries and is one of

the best-preserved medieval church sites in Ireland.

In the 19" century, Youghal was a popular destination for railway excursions from Cork and,
while the track is now removed, there have been occasional attempts to bring the route back
into operational use, and current plans to introduce a walking and cycling path from Youghal
to Middleton12.

While the population fell in the 1980s, the establishment of the Socio-Economic
Development Group (YSEDG) in 2007 led to a heritage-led regeneration strategy with

12 Youghal, A Heritage-Led Vision to the Next Decade. Cork County Council. 2018
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Youghal benefitting from the Historic Towns Initiative. This was established by the
Department of Arts, Heritage and the Gaeltacht, the Heritage Council and Failte Ireland in
2014 with funding allocated for a heritage painting scheme, and refurbishment and
marketing of historic parts of the towns and quays. Youghal has recently opened a heritage
centre in the former covered market recording the long and varied history of the area.

Youghal provides cultural tourism, which combines the physical heritage of buildings and
archeology with the cultural heritage of people and traditions and is now a significant location
within the geographic area, currently marketed a

There is a significant number of festivals in, and associated with, the local area that reflect
local history and traditions as well as new perspectives. These are reported as follows?2:

1 The Emer Casey Memorial 5K Run / Walk (Mid May) - This growing sporting event
attracts participants from athletic clubs and fun runners from across Ireland and
overseas.

T Moby Dick Festival (Over three days in June) - Inspired by the filming of Moby
Dick in Youghal. This festival is centred on family activities, live entertainment and
food,; it includes live web link-ups with New Bedford, Massachusetts, USA for literary
debates.

1 Queen of the Sea Festival (July) - The major annual event for Youghal with a
weekend of free activities on land and sea, culminating in the crowning of the Queen
of the Sea and a firework display.

1 Food/Mackerel Festival (Mid-August)-Focusi ng on the townds nat
fish (primarily mackerel) and local foods and offerings with live entertainment and
family participation.

1 Youghal Vintage Family Fun Day (A Sunday in August) - Centred on vintage farm
machinery and including family participation.

1 IRONMAN athletic competition (August) - Youghal hosted the inaugural edition of
IRONMAN in 2019, and is reported to have an impact of Euro6.3m on the region*2.

1 Youghal Medieval Festival (End of August) - This award-winning event takes
please at St. Mary's College Gardens within the 13" Century Town Walls to celebrate
Youghal's unique history and heritage.

1 Moby Dick Triathlon Youghal (September) - Recently established and hosted by
the South Coast Triathlon Club, this event is attracting significant interest and activity
both locally and nationally.

1 Youghal Celebrates History (September) - An annual history conference,
organized by the voluntary group, Youghal Celebrates History, two days, with
speakers, field trips and activities relatin;

13 See https://youghal.ie/ironman/
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1 Halloween Festival Youghaloween Spooktacular (End October) - This event was
devised to help promote Youghal during the off-peak season and has earned a
reputation for innovative and unique events.

1 Christmas Festival (Christmas Period) i Beginning with illumination of Christmas
lights at the end of November, the period also includes parades, choir singing on
streets, street music and indoor and outdoor markets.

1 Alllreland Cod Championship (November / December) i a popular national
championship inaugurated in 2013 in Youghal.

Tourism

County Cork is one of the most visited regions of Ireland, and Youghal has significant
presence as a tourist location within it. For the tourist, Youghal offers historical interest
across many exqusie beaah tbcatond4 Wiith 5km of beaches as well as a
range of other facilities including four town parksi2. The understanding of tourism in Youghal
benefits from the availability of a unique and detailed 2016 study (Wright, 2016) as well as
later more general references.

The number of tourists visiting Youghal is estimated to be between 30,000 and 50,000
according to the definitions adopted both by Wright, 2016 and the national and regional
reporting by Fdilte Ireland, the main agency for tourism statistics in Ireland. In 2014, Wright
estimates 32,910 tourists visiting in total, split approximately equally between bus visitors
(15,066) and other tourists (17,844) (see Table 8.8).

Table 8.8 Number of visitors to Youghal in the Tourist Season (March to October)
March | April May June July August | September | October | Total
Visitors | 226 801 2055 2421 4190 4492 2610 1049 17,844
Bus 144 734 2244 2881 2458 2997 2877 731 15,066
visitors
Totals 370 1535 4299 5302 6648 7489 5487 1780 32,910

Source: Youghal Chamber Tourism & Development, 2014.

There is a pronounced seasonal profile with 75% of tourists visiting in the four summer
months (June-September) and 50% visiting in just the two months of July and August (see
Table 8.9).

14 See Wright, 2016, referenced in the End notes.
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Table 8.9 Proportion of total visitors to Youghal in each month of the Tourist
Season (March to October)
March | April May June | July August | September | October | Total
Visitors | 1% 4% 12% 14% 23% 25% 15% 6% 100%
Bus 1% 5% 15% 19% 16% 20% 19% 5% 100%
visitors
Totals 1% 5% 13% 16% 20% 23% 17% 5% 100%

Source: Calculations from Youghal Chamber Tourism & Development, 2014.

Visitor numbers have increased significantly since 2014. The Youghal Heritage Centre

opened subsequently and is reported by Filte Ireland to have had 43,605 visitors in 2017,

exceeding the number visiting the town (32,910) in 2014, and putting it 14™ on the list of 40

visitor attractions in County Cork and 13" out of the list of 387 attractions across all Ireland.

The other main cultural attraction,theCo |l | egi at e Ch uYoaghal, badanSt Mar y ds
estimated 12,000 visitors, making it 22" on the list for County Cork.

In 2014, Youghal is reported as having 20 establishments providing food and lists 20
activities, including walking, sailing, cruising, bird-watching, tennis, golf, and there is now an
increased range of facilities.

The face-to-face survey conducted at the time (in 2014) requested opinions from

interviewees regarding their OtFigye8®presenisthd 6 as s oc
result of the survey and shows that the primary categories were sea and beach, with both

scoring more than double the score of the next most popular category. The survey also
highlighted the importance of the 6blue flagb st
improvements including, in relation to the marine environment, more visitor moorings, a

marina, boating and angling stands as well as more general needs for increased visitor

accommodation for peak season and better walkways.
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Fig89Survey Results for o6Top of Mhterddveeamsoci ati on:
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Source: Wright, 2016

The development of a heritage offer to increase tourism is described in the strategic planning

document from Cork County Council produced in 2016 i & oughal, A Heritage-Led Vision to

the Next Decaded, whi ch presents a significant | ist of
includes those likely to increase visitors overall, as well as increase use of the beach and the

areas near the sea. They include enhancement of coach parking facilities at Raheen Road,

Phase 2 of the eco-boardwalk from Claycastle through to Redbarn, and developing the

lighthouse as a tourist experience.

8.2.7 Accommodation Facilities

Youghal provides a range of types of accommodation with Wright, 2016 identifying hotels,
self-catering facilities, guesthouses, sites for camping and caravanning, and stately homes.
In 2016, these provided the capacity to accommodate almost 3,500 visitors (see Table 8.10).
At the time, all sectors were reporting strong growth with a requirement for two hotels
additional to the existing 10 in the vicinity of Youghal. As of 2016, there were 11
guesthouses and 157 self-catering units within the area.

June 2021
85



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

Table 8.10  Visitor accommodation capacity in Youghal

Accommodation type Units Capacity (persons) | As % of total
Caravan and Camping 441 1,566 45%

Guest House and B&B 45 107 3%

Hotel (rooms) 390 857 24%
Self-Catering 157 873 25%

Stately Home 33 95 3%

Total 1,066 3,498 100%

Source: Wright, 2016
Use of Claycastle Beach

Claycastle Beach is used by residents and visitors with dedicated parking that avoids the
town centre.

The estimates of numbers of people using the beach are informed by the estimates of
overall tourist numbers to Youghal.® Accommodation capacity is most representative of
peak levels and it indicates, using 2014 data, that up to 3,500 visitors staying at any one
time in the town. In addition, there day-trippers as well as residents who make use of the
beach.In comparison, the aggregate number of visitors to the town in the same year at the
peak for the month of August was 7,500 (see Table 8.9). No sufficiently detailed information
is available on the number of days that visitors stay, as almost half the accommaodation is for
camping and caravanning.

While there is significant uncertainty as to the upper level of estimated visitor numbers
occurring on a regular basis, the lower estimates based on the information available already
imply significant use, and this is consistent with information such as other plans for extension
of the boardwalk.

The beach is gentle shelving, and the area of the beach covered by water changes
significantly between low and high tides. Visitors walking along the beach have fewer
possibilities to avoid obstructions and this can lead to concentrations of visitors at choke
points on the footpaths, particularly for those people who are less mobile or are avoiding
getting wet.

Overall, the use of the beach is expected to be highly variable but to have both a significant
lower and ongoing level of use as the potentially for much higher levels of use with
associated pressure on supporting facilities and beach access points.

8.3 Characteristics of the Development

The proposed development requires installation and operation of two electrical and one
fibre-optic cables along a linear corridor from Ireland to France.

15 See Field Studies section above.
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The landfall is on the long gently sloping sandy beach at Claycastle approximately 2km
south west of the centre of Youghal town. Offshore, the cable route from the beach crosses
a gently sloping 200m intertidal region and then follows a sediment channel through the
coastal bedrock with the cables buried to depths between 0.8m and 2.5m depending on
seabed conditions and risks to fishing and shipping. The cable route then covers 35km from
Claycastle Beach to the 12 nautical mile limit of the Irish Territorial Waters, and then a
further 116km to the boundary of the Irish EEZ. Following installation, there will be no
restrictions on fishing or other activities over the cable.

Phase One of the installation is planned to take place between October 2024 and April 2025
in a 10-week period outside the peak summer months. It requires the installation of pre-
installed conduits within a trench excavated across the beach and Claycastle Beach car
park. The trench will be protected by temporary sheet piling forming a cofferdam
approximately 130m long and 14m wide, with a temporary causeway 8m wide alongside
sufficient to support heavy land-based equipment. Land take of approximately 3,360m? is
required along the beach, the car park, and the grassed area above the High Water Mark
(HWM) between the car park and year-round holiday park to install the onshore trench, the
TJB, and the winch platform required for cable pulling in Phase Two. Where the cables cross
the beach, three cable conduits are assumed with burial depths varying from 3.0m onshore
to 1.8m offshore. The 10-week duration of the works is indicative and assumes a working
week of Monday to Friday 7am to 7pm and Saturday from 7am to 2pm.

Phase Two is estimated to take approximately 4 weeks and requires a land take of
approximately 1,750m? in the grassed area above the HWM between the car park and the
year-round holiday park. Limited land take is also required in the intertidal zone to excavate
a receiver pit from the end of the conduit seaward to enable cable pull-in.

8.3.1 Cable Protection

Purchase and installation of cable protection leads to generation of revenues in the supply
chain for materials, equipment and labour, and to economic and employment effects
according to the type of protection employed.

8.4 Likely Significant Effects of the Development

8.4.1 Do Nothing

I n t he ¢ DsoenaN@ thdreiwouldde no landfall or marine construction works
associated with the Proposed Development, and therefore the existing baseline environment
would be expected to remain unchanged. Up to the current date, the Proposed Development
is very unlikely to have led to people taking action or incurring costs which cannot be
mitigated. The Do Nothing scenario is therefore assessed as being associated with no
significant effects.

8.4.2 Construction Phase

Cable installation would involve construction of a temporary cofferdam and causeway down
the beach extending from above the level of highest astronomical tide (HAT) to a point on
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the beach approximately 50m above the level of lowest astronomical tide (LAT). This would
involve only land-based equipment and its location means that the only potential interaction
with navigation activity would be a temporary restriction on use of part of the beach which
might affect users of beach-launched craft, such as personal watercraft, kite surf boards, etc.
The cofferdam would be used to lay conduits through which the cables will be pulled by
shore-based winches from a cable-laying vessel anchored near to the shore. The principal
works affecting the beach would occur during winter i.e. October 2024 to April 2025, to
minimise effects on beach users and would be estimated to take approximately 10 weeks to
be completed, including removal of the cofferdam and causeway and re-instatement of the
beach to its prior condition.

During a second phase of work in the summer months i.e. May 2024 to September 2024, the
cables would then be pulled through the conduits from a cable-laying vessel using onshore
winches at the head of the beach. This would involve access by land-based plant to
excavate the receiver pits at the end of the previously installed conduits, requiring a second
period of temporary restrictions on access to a small area of the beach near LAT for a period
of approximately four weeks. Again, the only potential interaction with navigation activity
would be a temporary restriction on use of a small part of the beach which might affect users
of beach-launched craft, such as personal watercraft, and kite surf boards.

Impacts on beach users

Cabile installation will require site works and use of construction equipment in a way that will
reduce the width of the beach, and occupy parts of the car park. The construction phase will
therefore have a negative impact on beach users. In addition, the car parking area will be
temporarily required for transfer of construction equipment, which will reduce parking
capacity and access.

The works themselves are likely to encourage interest from the public and may become a
temporary destination of sorts. This may lead to a need for a higher level of site security, to
prevent vandalism and impacts on safety from unauthorised access.

Beach users who participate in water sports and angling will be affected by parking
curtailment, as it will affect transport of equipment to the beach. They are also affected by
the parts of the Celtic Interconnector that extend offshore, which limit access to parts of
offshore areas and, for example for windsurfers, affect the nature of their experience.

A number of events organised in the town such as the Ironman competition bring specific
requirements for use of the beach Of the annual regular events, the Ironman competition is
understood to be the event that brings the biggest crowds and so provides a reference point
for the assessment of the effects of the development of events more generally.

Construction activities for the Proposed Development are not expected to be undertaken on
the beach at the time of the I[ronman event, but specific requirements of the event will require
management of access and public safety for competitors, spectators, and event staff,
including vehicle parking.

Other festivals and events also result in increased numbers of visitors in the town and the
vicinity, though many do not have the specificity of requirements of Ironman for use of the
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beach and foreshore facilities. However, many of these events take place in the tourist
season over the summer, and any aspects of the Proposed Development which disrupt the
regular summer use of the beach would lead to impacts of the same type but of increased
magnitude, reflecting the additional visitors to the event.

While the types of impacts are similar for all phases of constructioon, as they result from the
same causes and affect the same receptors, the two main phases of construction can be
compared in relative terms. The footprint of the Celtic Interconnector would be reduced
following completion of Phase 1, as most of the beach will be reinstated (see Figure 5.15 in
Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Project
description), and the temporary winch platform in the car park and conduit end pipe marker
the only visible installation elements. During Phase 2 (see Figure 5.16 in Volume 3D Part 2
EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Project description), the cable
pull will be a relatively short duration activity, taking 2-3 days for each cable, but the worst-
case installation Option 2 (see Section 5.2 Landfall Installation Construction Works) requires
exclusion of the public from a 50m corridor of the beach, and so would create the greatest
obstruction. However the car park would remain fully accessible and allow for localised and
temporary diversion around the exclusion zone.

Therefore, in terms of obstruction of part of the Claycastle Beach for around 10 weeks in
winter months and up to 4 weeks in summer, thus limiting access to launch small vessels
such a personal watercraft, kite surf boards, etc, most of the restrictions will take place in
winter months, outside the official bathing season, at a time of year when demand for access
is lowest. Restrictions in the summer will be minimised and will affect only a small part of the
beach, whichever construction option is adopted. Signage will be provided to inform potential
users of the restrictions. Due to the temporary nature of the restrictions, the continued
availability of most of the beach for launching of small craft, the fact that the beach will be
restored immediately and that the greatest period of restriction is outside the main recreation
season, the adverse effects are assessed as minor and not significant (see also Volume
3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 18: Shipping and
navigation, and Chapter 19: Commercial fisheries).

Impacts on boats and fishing vessels

The proposed worst-case landfall installation method across the foreshore at Claycastle
Beach requires a trench to be excavated across the intertidal foreshore. The trench would be
excavated with the aid of a temporary sheet piled cofferdam that will require a safety zone of
approximately 500m (radius) for a period of approximately 10-week between October to
April.

Further offshore within both Irish territorial waters and EEZ there will be a mobile safety zone
around the cable laying operation of 500m (radius) that will progress at a rate of 275m/hr
where standard cable burial tools are employed reducing to 40m/hr over chalk out crops
where specialist rock cutting tools are required for trenching. Where cable burial is not
possible simultaneously to laying, or where burial is not possible and protection such as
mattressing is required (e.g. crossing of other infrastructure or areas of hard seabed), the
cable may remain unprotected for a period of up to 6-8 weeks.
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The main impact on marine users is related to the lack of flexibility in the positioning of the
vessels associated with the Celtic Interconnector and in the timing of operations. The rules
for marine navigation include provisions related to vessels which, for many possible reasons,
are restricted in their movements (or similarly are out of control)6. Impacts from the Celtic
Interconnector will occur if other marine users have requirements which would be affected by
operation of these basic rules, such as a conflicting need to go to the same specific location
at the same specific time.

The cable laying vessels will be categorised as vessels of restricted manoeuvrability,
operating and navigational rules will therefore require other vessels to take appropriate
avoidance measures. There is also a static exclusion zone around works in the nearshore
and a mobile exclusion zone around the cable laying vessels during installation. The Celtic
Interconnector route crosses fishing areas and five active subsea cables. The cable laying
vessels associated with the project will occupy and prevent access to individual fishing areas
for the time it takes to install the cable, and introduce obstructions on vessel routes, and
could damage or interrupt operations of existing cables. Of these, damage to cables is
unlikely to occur because of their known positions and proposed engineering designs to
prevent such effects.

In the nearshore area, the vessels associated with the Celtic Interconnector will additionally
temporarily affect activities more closely related with the coast, including inshore commercial
fishing, angling and recreational boating. The need to access sections of the nearshore area
and move parallel to the coast is the common requirement for vessels in the nearshore
(including for example kite-surfing) that are potentially affected by the proposed
development.

The shipping and navigation assessment (see Volume 3D Part 2 EIAR for Ireland Offshore
(Technical Chapters) - Chapter 18: Shipping and navigation) has assessed that the access
restrictions will be temporary. This means that the continued availability of most of the beach
for launching of small craft, and the fact that the beach will be restored immediately, and that
the timing is outside the main recmetati on
significant. The displacement of recreational activity that would result from navigational
effects will result in some inconvenience for recreational users but this will not curtail it due
to the range of alternatives in the near vicinity, including sections of the shore which remain
accessible.

Further offshore in the EEZ, the larger vessels fitted with Automatic Identification System
(AIS) detectors showing their position at all times are mainly sailing to or from Cork Harbour
and a majority (51%) of those within the first 100km of the offshore cable route are fishing
and recreational vessels. There are no offshore energy developments (windfarms, oil and
gas platforms) at the water surface within the vicinity of the cable route.

16 International Regulations for Preventing Collision at Sea 1972 (COLREGS) transposed into Irish law through
the Merchant Shipping (Collision Regulations) (Ships and Water Craft on the Water) Order 2012 (S.I. No.
507/2012).

June 2021
a0

seasaor



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

Youghal accommodates occasional visits by commercial vessels up to around 4,000
deadweight tonnage as well as smaller fishing and recreational vessels. There is a single
company (Sea hunter) based in Youghal identified as providing recreational services to small
groups. Conversations with them highlighted that their main activities were sea angling and
diving, which took place approximately 10 miles offshore, and they did not state any
concerns not already considered here. Offshore, Sea hunter has a wide range of choices
across a range of climatic and sea conditions and their operations are unlikely to overlap
with the Proposed Development even without deliberately seeking to avoid it.

The local inshore fishing fleet is based at ports which lie between Kilmore Quay, 70 miles

north east of the Irish landfall point, and Kinsale which is 40 miles south and the value of

landings is worth more than Euro 31m (see Volume 3D Part 2 EIAR for Ireland Offshore

(Technical Chapters) - Chapter 15: Commercial Fishing). None of the fleet is based at

Youghal. The assessment of commercial fishing (see Volume 3D Part 2 EIAR for Ireland

Offshore (Technical Chapters) - Chapter 15: Commercial Fishing) concludes that effects on

fishing are negligible or minor and not significant. Overall, the sensitivity of boats and fishing

vessels is assessed as |l ow. The magnitude of i mpac
are assessed as negligible and not significant.

Impacts on the businesses in the vicinity of Youghal

The businesses most likely to be affected are those serving the tourist industry together with
those that may supply services to the proposed development.

The majority of tourists are not likely to see construction works and associated operations
generally as an attraction. However, because a cable installation is a once-in-a-lifetime
event, it is considered that any minor impacts are likely to be tolerated and installation of the
Proposed Development is also likely to generate interest from some tourists, particularly
when complex and rare operations such as cable-pulling are involved. Businesses in the
vicinity of Youghal are more likely to be aware of the project and there is the potential for
disruption to access, to flows of traffic and people, and to supply chains (such as for
deliveries, labour or locally caught fish). The levels of possible disruption depend on the use
of the parking facilities near the proposed development, the effectiveness of existing traffic
and crowd management schemes, and any knock-on effects resulting from impacts already
identified for the project.

Local businesses may benefit from sales of food or other services, such as transport,
accommodation, retail, construction materials purchased directly for the proposed
development or indirectly by staff or suppliers in the supply chain.

Overall, the magnitude of impact is assessed as low and the receptor sensitivity is assessed
as Ol owd, and the effechossigmificamssed as negligible

8.4.3 Operational Phase

The potential effects during operation are on boats, ships, and fishing vessels. However, for
most of the cable route the cable will be buried to the target depth and the seabed restored

to its original profile. Rock armouring is not anticipated within the first 18km of the cable from
the landfall at Claycastle Beach. In the areas where rock armouring is required (upto 3km in
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Irish territiorial waters, and 30km in the Irish EEZ), this will be in waters depths in excess of
60m BCD, well in excess of the draught of any boat, ship, or fishing vessel and will present
no risk of grounding. Additionally, the cable route does not pass through any designated
anchorage, and the availability of anchorages will be unaffected. The adverse effects on
boats and fishing vessels are assessed as negligible and not significant. (see Volume 3D
Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 18: Shipping and
navigation).

The potential effects on commercial fisheries are resented in Volume 3D Part 2 EIAR for
Ireland Offshore (Technical Chapters) - Chapter 19: Commercial fisheries, and conclude that
there would be no significant adverse effects arising from the operation of the Proposed
Development.

8.4.4 Decommissioning Phase

The activities associated with the decommissioning phase will be similar to those associated
with the construction phase. Therefore, provided that appropriate mitigation is used, the
impacts of the decommissioning phase should be, as a worst-case scenario, similar to those
at construction phase.

8.4.5 Cumulative Effects
Intra-Project

During the installation phase there is some potential for population and human health
receptors to be affected by the construction works for the onshore and foreshore elements of
the cable landfall. However, none of the identified effects on population and human health
identified in this assessment and those for the onshore works presented in Volume 3C
Ireland Onshore i Chapter 4 are likely to combine to cause an adverse cumulative effect.

Notwithstanding, the construction teams will collaborate to ensure that works plans are co-
ordinated and the disruption to the local population is minimised. The appointed contractors
(in collaboration with EirGrid) will be required to maintain close liaison with local community
representatives and statutory consultees throughout the construction period. This will include
circulation of information about ongoing activities; particularly those that could potentially
cause disturbance, including due to construction vehicle movements. A telephone number
will be provided and persons with appropriate authority to respond to calls and resolve or
escalate any problems arising will be available (See Section 8.5.1).

There are no activities from the operation and decommissioning of the Ireland Onshore
cable elements of the Celtic Interconnector Project that would affect the same population
and human health receptors. It is therefore unlikely that the Proposed Development could
interact with activities associated with the Onshore cable elements to have a likely significant
cumulative effect on population and human health.

Other projects

There are no known developments which could lead to cumulative effects, in particular no
other projects have been identified involving construction activity or new seabed installations
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on the open coast in the vicinity in the cable route (see Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 14: Shipping and Navigation).

8.4.6 Transboundary effects

The effects of the cable on population and human health during the installation, operation,
and decommissioning phases have been shown to be local to the cable within waters under
Irish jurisdiction, and not significant. No significant effects have been identified in Irish waters
which would result in an effect on population and human health in those of another state
(notably the UK). The potential for transboundary effects is therefore determined to be
negligible.

8.5 Mitigation and Monitoring Measures

8.5.1 Construction Phase

Standard construction phase mitigation will be used such as such as scheduling of works
and the implementation of an effective Construction Environmental Management Plan
(CEMP) (see Appendix 5A for the Draft CEMP). Elements of these that are of specific
relevance are described below.

Scheduling of works

Construction activities are planned to take place over short periods, avoiding as far as
possible the peak tourist season and specific events. The approach to design of the
construction plan includes flexibility to allow for circumstances such as the combination of a
fixed date for an event, a weather window, and restrictions on vessel deployment schedules.

Barriers, pedestrian routes, traffic and crowd management

The site design for the Proposed Development includes covers management of the
interaction between the site and public, including methods such as safety barriers, temporary
walkways and signage. Site works will be designed to accommodate specific recreational
uses.

Public information

Public information will be provided about the works including: signage at and near the site;
information at tourist information points; timely distribution of information to civic authorities
and local organisations. There will be identification of and engagement with organisations
assessed as likely to be particularly concerned or affected. Additionally, further steps will be
taken by EirGrid to ensure that mariners are warned in advance of the presence of the cable
laying operations, including circulation of information via Marine Notices (including the KIS-
ORCA network) and radio navigational warnings, in advance of and during the works,
allowing advanced passage planning, thereby reducing disruption to routeing and risk of
inappropriate interaction. It is proposed to make direct contact with local commercial fishing
interests and clubs representing local recreational vessel users once the precise nature and
timing of the cable installation activities has been determined, in order to that ensure all local
sea users are fully informed and thus risks to navigation are minimized as far as practicable.
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Further details can be found in Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) - Chapter 14: Shipping and Navigation.

Monitoring plan

Implementation of a monitoring plan on ongoing works or activities related to use of the
beach and near shore. Further details can be found in Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 14: Shipping and Navigation.

Regular monitoring

Regular physical monitoring of the site and additional monitoring of the construction site as
appropriate before, during and after natural events, organised events (such as festivals) or
other circumstances in which any aspect of works, barriers or associated safety equipment
and procedures may be detrimentally affected. Further details can be found in Volume 3D
Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 14: Shipping and
Navigation.

8.5.2 Operational Phase

Public information and signage

Statutory requirements for indicating cable locations will be met and be supplemented with
additional information depending on any additional requirements identified by local
authorities. Further details can be found in Volume 3D Part 2 EIAR for Ireland Offshore
(Technical Chapters) - Chapter 14: Shipping and Navigation.

Regular monitoring

Routine monitoring and maintenance of the cable corridor in line with good practice (BERR
2008) during the operational phase should ensure the integrity of the cable is maintained,
which will minimise snagging risk. Further details can be found in Volume 3D Part 2 EIAR for
Ireland Offshore (Technical Chapters) - Chapter 14: Shipping and Navigation.

8.5.3 Residual Effects

A summary of the residual effects identified through the assessment is presented in
Table 8.11.

Table 8.11  Summary of effects

Potential Value and | Magnitude | Significance | Mitigation | Significance of

Impact sensitivity | of impact of effects effects after

Receptor of receptor bgfpre . mitigation
mitigation

Construction Phase

Beach users | High Low Minor T Not Walkway Minor T Not
significant design; significant
Scheduling
of works;
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Potential Value and | Magnitude | Significance | Mitigation | Significance of
Impact sensitivity | of impact | of effects effects after
Receptor of receptor be.fgre. mitigation
mitigation

Use of

alternative

locations;

Public

information
Businesses Low Low Negligible Not Negligible i Not
in the vicinity Not required significant
of Youghal significant
Marine users | Low Low Negligible T Not Negligible i Not
| Not required significant
commercial significant
fishers
Operational Phase
Boats, ships, | Low Low Negligible Notices to Negligible i Not
and fishing Not mariners significant
vessels significant and

navigational

warnings.
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9 Air quality and climate

9.1 Introduction

This chapter considers the likely significant effects of the Proposed Development on
sensitive ecosystems as a result of changes to regional air quality during operation and the
impact of the greenhouse gas (GHG) emissions associated with the elements of the
Proposed Development within Irish waters on the global climate.

Development of marine elements of the Proposed Development in Irish waters will result in a
net change in emissions from the power generation sector by enabling the overall delivery of
the Project. Net changes in nitrogen oxides (NOx) and sulphur dioxide (SO2) will be
determined and assessed in terms of contribution to acid and nutrient deposition. The only
receptor for GHG assessment is the global climate. Any increase or decrease to GHG
emissions against the future baseline can be considered to be significant based on their
effect on the global climate, which is the largest interrelated cumulative environmental effect.

All other impacts related to emissions of pollutants to air, such as local air quality impacts,
were removed from the scope of the assessment at the scoping stage. The vulnerability of
the Proposed Development to climate change was also removed from the scope of the
assessment at the scoping stage. This is because the projections for climate change and the
hazards associated with changes to the climate are unlikely to affect either the Proposed
Development, or the environmental mitigations put in place, and there is no potential for a
significant effect.

9.2 Methodology and Limitations

9.2.1 Legislation and Guidance

Air Quality

Under Directive 2016/2284/EU on the reduction of national emissions of certain atmospheric
pollutants (European Parliament, 2016'") (the National Emissions Ceilings Directive, or
NECD), EU Member States are required to draw up, adopt and implement a national air
pollution control programme. Member States should comply with the emission reduction
commitments set out in the NECD from 2020 to 2029 and from 2030 onwards. Nitrogen
oxides (NOx) and sulphur dioxide (SO2) are included in the NECD, in part because of the
effects of these pollutants on natural ecosystems. As part of this Directive, the Ireland
National Air Pollution Control Programme (NAPCP) was produced in 2019 and projects
emi ssions up Wit ExXstng Measunresh(®/EM) and Projected emission
reductonsé Wi t h  Addi t i 60NAN) sceiaeios §Goveransent of Ireland, 201918).

17 European Parliament, (2016). Directive 2016/2284 of the European Parliament and of the Council on the
reduction of national emissions of certain atmospheric pollutants. [online] Available at: https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016L 2284&from=EN [Accessed 20 Nov 2020]

18 Government of Ireland. (2019). Ireland NAPCP 2019 (Final). [Online]. Available from:
https://ec.europa.eu/environment/air/pdf/reduction_napcp/IE%20final%20NAPCP%2013Feb20.pdf [Accessed 20
Nov 2020]
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The National Clean Air Strategy (currently under development) identifies emissions from
transport, industry, agriculture, and shipping as key sources of atmospheric pollutants in
Ireland, as well as emissions from the domestic use of solid fuel in some areas (DECC,
2020%%). However, the geographical location of Ireland and the prevailing south-westerly
wind direction typically results in a good supply of relatively clean air from the Atlantic
Ocean.

The Ambient Air Quality and Cleaner Air for Europe (CAFE) Directive (2008/50/EC) was
transposed into Irish legislation by the Air Quality Standards Regulations 2011 (S.I. No. 180
of 2011). The CAFE directive sets limit values for pollutants. These are not considered to be
relevant for this assessment as it focusses on the effect of regional changes in air quality on
sensitive ecosystems.

GHG Assessment

The United Nations Framework Convention on Climate Change (UNFCCC) is the major

international body responsible for managing climate change and carbon emissions. In 2015,

it adopted the Paris Agreement, which aimsto limitit he i ncrease ie the gl ob
temperature to well below 2°C above pre-industrial levels and to pursue efforts to limit the

temperature increase to 1.5°C above pre-i n d u s t r i leeland is aligned ta this goal and

will contribute to the Agreement through Nationally Determined Contributions (NDC)

commitments.

The European Green Deal presented in December 2019 includes measures that will move
the EU towards a climate-neutral economy. It includes a goal to achieve net zero GHG
emissions for EU countries by 2050, mainly by cutting emissions, investing in green
technologies and protecting the natural environment. The European Commission have
proposed a European Climate Law which would write this goal into law (European
Parliament, 2020%°). The 2030 climate and energy framework include EU-wide targets and
policy objectives for 2021-2030 and includes targets to increase the renewable energy share
and reduce GHG emissions.

The Monitoring Mechanism Regulation (MMR) (EC No. 525/2013) requires EU Member

States to report national projections of anthropogenic GHG emissions every two years for

2020, 2025, 2030 and 2035, by gas (or group of gases) and by sector. These are reported

for 6with existing measures6 (WEM) and 6éwith ado
202021). WEM projections take into account the (current) existing domestic policies and

measures while WAM projections also consider additional (Planned) domestic policies and

measures.

19 The Department of the Environment, Climate and Communications (DECC). (2020). The national clean air
strategy [online]. Available from: https://www.gov.ie/en/policy-information/26f183-environmental-policy/#air-quality
[Accessed 20 Nov 2020]

20 European Parliament (2020). Establishing the framework for achieving climate neutrality and amending
Regulation (EU) 2018/1999. [Online]. Available from: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52020PC0080&from=EN [Accessed 20 Nov 2020]

21 European Environment Agency (EEA), (2020). Member States' greenhouse gas (GHG) emission projections.
[online]. Available from: https://www.eea.europa.eu/data-and-maps/data/greenhouse-gas-emission-projections-
for-7 [Accessed 20 Nov 2020].
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The EU Effort Sharing Regulation (Regulation (EU) 2018/842) requires that Ireland reduce

its GHG emissions not included in the EU Emissions Trading Scheme (ETS) by 20% below

2005 levels by 2020. Ireland is not on track to achieve this target (EPA, 2020c¢?2). Under the

EU Effort Sharing Regul ati on, Il rel andésiond ar get f
by 30% compared to 2005 levels.

Il rel andds Nat i oon&limate Action ang LoR Gasbiort Dewelopment sets

I r el a n dedrsvisibnoohlayv-carbon transition based on a reduction in CO2 emissions of
at least 80%, relative to 1990 levels, by 2050 across the electricity generation, built
environment and transport sectors. The legal framework for this policy is within the Climate
Action and Low Carbon Development Act 2015, which commits to the development of
National Mitigation Plans and National Climate Change Adaptation Frameworks. In October
2020, The Irish Government published the draft text for the Climate Action and Low Carbon
Development (Amendment) Bill 2021, which commits Ireland to move to a climate resilient
and climate neutral economy by 2050 (DECC, 20202%). The Climate Action Plan from 2019
presents actions that put in place a decarbonisation pathway to 2030 and is consistent with
the adoption of a net zero target in Ireland by 2050 (Government of Ireland, 20192%).

Il rel andds Energy Poliitty @ac¢mseve altabam 3$irteil amdt o
climater esi |l i ent and envir on me.Targets lon2038 aresiicladechim bl e e c
the policy including achieving 70% renewable electricity and a 30% reduction in CO>

emissions.

9.2.2 Desktop Studies

Air Quality

Air quality in Ireland is monitored by the Environmental Protection Agency (EPA) and
mapped as an Air Quality Index for Health (AQIH). AQIH is based on measurements of five

key air pollutants that can be harmful to human health. These are ozone (Os), nitrogen
dioxide (NO2), sulphur dioxide (SO.), and particulates as PM2sand PMo.

The nearest air quality monitoring stations to the Landfall Interface Area at Claycastle Beach

are in Waterford (approximately 60km to the northeast), in Cobh and at Cobh harbour (both

approximately 30km to the west-southwest). The air quality at all three monitoring sites is

currently indexed by the EPA as 1 at Waterford and Cobh, and as 2 at Cobh harbour.

Modelled data shows an index of 1 at Youghal, and between 1 and 2 at Claycastle Beach

(EPA, 2020%). Anindexof1-3 f al l s with the 6good6 air quality
a very low risk of health-related concerns for at-risk individuals and for the general

population.

22 EPA (2020c). Ireland's Greenhouse Gas Emissions Projections 2019-2040. [Online]. Available from:
https://www.epa.ie/pubs/reports/air/airemissions/ghgprojections2019-2040/ -[Accessed 23 Nov 2020]

23 Department of the Environment, Climate and Communications (DECC), (2020). Climate Action and Low
Carbon Development (Amendment) Bill 2021. [Online]. Available from: https://www.gov.ie/en/publication/984d2-
climate-action-and-low-carbon-development-amendment-bill-2020/ [Accessed 20 Nov 2020]

24 Government of Ireland (2019). Climate Action Plant 2019 to tackle climate breakdown. [Online]. Available from:
https://assets.gov.ie/25419/c97cdecddf8c49ab976e773d4el1e515.pdf [Accessed 20 Nov 2020]

25 Environment Protection Agency (EPA), (2020a). EPA Maps i Air Quality Index Regions Layer. {online].
Available from: https://gis.epa.ie/EPAMaps/ [Accessed 21 Nov 2020]
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The National Parks and Wildlife Service (NPWS) is responsible for the designation of
conservation sites in Ireland. There are over 100 Special Protection Areas (SPAs) and over
400 Special Areas of Conservation (SACs) in Ireland?®. Many of these sites will contain
species that are sensitive to nutrient nitrogen deposition (NOx emissions) and acid
deposition (NOx and SO2 emissions) which are considered in this assessment.

GHG Assessment

The only receptor for GHG emissions is the global climate. Provisional data for 2019 suggest

Il rel andds GHG emissions were 59.90 milx)i on tonne
(EPA, 2020b?’). GHG emissions from energy industries accounted for 15.0% of GHG

emissions and have been reducing since 2016, primarily due to reduced use of coal and

peat and an increased use of natural gas and renewables in electricity generation. Final

figures for 2019 GHG emissions will be published in 2021.

9.2.3 Field Studies

The national AQIH monitoring data is a reliable data source and given the good air quality at
the Proposed Development site identified by the EPA, site-specific primary data has not
been collected for the Proposed Development. No survey work has been necessary
specifically for the GHG assessment.

9.2.4 Methodology for Assessment of Effects

Air quality

There is no guidance on the assessment of impacts of emissions to air that is specific to the
installation of subsea cables. The assessment of impacts on both regional air quality and
greenhouse gas emissions rely on the quantification of the total emissions from the
Proposed Development. The total emissions from the marine elements of the Proposed
Development, and the avoided emissions as a result of the entire Proposed Development,
have been quantified and compared to a future baseline scenario where the Proposed
Development is not in place in order to understand the net effect of the Proposed
Development. The future baseline will consider the influence of not improving
interconnectivity on the energy grid mix in Ireland.

Emissions of nitrogen oxides (NOx) and SO2 have been considered to determine the likely
effects on sensitive habitats and species. These will be considered against the 2030
projections in the Ireland NAPCP.

GHG assessment

The approach is to quantify GHG emissions and then contextualise them against the
national budgets/commitments for reducing GHG emissions.

26 NPWS Protected Sites in Ireland. [Online]. Available from: https://www.npws.ie/protected-sites
’EPA (2020) . Il relandds Provisional Greenhouse Gas Emi ssi on:
https://www.epa.ie/pubs/reports/air/airemissions/ghgprovemissions2019/ [Accessed 20 Nov 2020]
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GHG emissions are quantified as carbon dioxide equivalent (CO2e)?%.

A range of GHG emissions sources have been considered in the quantification assessment.
The approach presented in this Volume of the EIAR does not represent a full life-cycle
assessment as Volume 3D EIAR Ireland Offshore only considers the Project elements from
the Landfall Interface out the limit of the Irish Exclusive Economic Zone (EEZ). Analysis of
GHG emissions relating to the onshore components of the Project in Ireland are presented in
Volume 3C EIAR Ireland Onshore. The emission sources considered in this assessment are:

I Embodied emissions i to estimate GHG emissions associated with the materials
used to construct the Proposed Development including landfall installation works,
submarine cables, concrete mattresses / rock placement at cable crossings and rock
placement for external cable protection.

1 Transport of materials to site i to estimate GHG emissions from transport of
materials, vessels, equipment and workers to onshore and offshore sites.

1 On-site energy usage 1 to estimate GHG emissions associated with the installation
works including on-site plant equipment at the landfall construction site, and GHG
emissions associated with ships conducting the offshore cable laying works.

1 Avoided emissions i the emissions avoided from fossil fuel-based energy
generation as a result of the Proposed Development.

A proportionate approach is taken to ensure that undue attention is not placed on emissions
sources that have very limited impact on the overall scale of emissions. Emission sources
that contribute <1% of emission inventories have been excluded from the assessment.

Activity data (material type, quantities required, progress rates, etc.) for each emission
source has been primarily based on the details within the current design of the Proposed
Development described in Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters)
- Chapter 5: Description of the Landfall and Chapter 6: Description of the Offshore Cable.
Where this information does not yet exist due to the design stage, information has been
sourced from relevant technical specialists within the design team, literature studies or
previous studies conducted as part of earlier preliminary work for this Proposed
Development. This data has been multiplied by relevant emission factors sourced from the
Inventory of Carbon and Energy (ICE) Database and literature studies to calculate the
associated emissions measured in kilo-tonnes of CO2e (ktCO2e).

Although detailed design for the Proposed Development has not yet taken place, estimated
worst-case quantities of materials needed for the onshore works (including the temporary
causeway, sheet piles, winch platform and steel conduits) have been established using
expert judgement of the engineering design team. These have been multiplied by emission
factors sourced from the Inventory of Carbon and Energy (ICE) Database (Circular
Economy, 2019%).

28 Carbon dioxide equivalent (COze) is a term for describing different greenhouse gases in a common unit. For
any quantity and type of greenhouse gas, CO:e represents the amount of CO2 which would have the equivalent
global warming impact.

2% Circular Economy (2019). Embodied Carbon i The ICE Database. [Online]. Available from:
https://circularecology.com/embodied-carbon-footprint-database.html [Accessed 20 Nov 2020]
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Embodied carbon of the cable has been estimated at 191.2 tCOze / km based on recent
studies of similar design to the Proposed Development (Birkeland, 2011%°; Arvesen et al,
20143%; North Connect, 20182, AQUIND Limited, 2019%).

There are six in-service telecommunication cable crossings identified along the cable route
considered in this assessment (see Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) i Chapter 12 Material Assets for details), all in Irish EEZ waters. Each cable
crossing will require a specific crossing design to be agreed with each asset owner at a later
date. Crossing protection will be based on either the use of concrete mattresses or rock
placement. An assumption of three crossings by each method has been used. Typical
quantities of rocks (1,237m?) and concrete (75.6m?) required per crossing have been
estimated and multiplied by emission factors sourced from the Inventory of Carbon and
Energy (ICE) Database (Circular Economy, 2019) as described in Table 9.1.

Estimated rock quantities for secondary rock protection are provided in Volume 3D Part 1
EIAR for Ireland Offshore (Introductory Chapters) i Chapter 3: Alternatives Considered and
Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Description of
the Landfall and Chapter 6: Description of the Offshore Cable. These have been multiplied
by emission factors sourced from the Inventory of Carbon and Energy (ICE) Database
(Circular Economy, 2019).

Table 9.1 GHG emission factors for materials from the ICE Database

Material Emission factor (kgCO.e/kg)
Aggregate 0.00747

Steel (world average) 1.55

Steel (UO pipe) 3.03

Concrete (general) 0.103

Stone 0.079

30 Birkeland, C. (2011). Assessing the Life Cycle Environmental Impacts of offshore Wind Power Generation and
Power Transmission in the North Sea. [Online]. Available from: https://ntnuopen.ntnu.no/ntnu-
xmlui/bitstream/handle/11250/257062/440527 FULLTEXTO1.pdf?sequence=1&isAllowed=y [Accessed 20 Nov
2020]

3L Arvesen, A., R. Nes, D. Huertas-Hernando, and E. Hertwich. (2014). Life cycle assessment of an offshore grid
interconnecting wind farms and customers across the North Sea. [Online]. Available from:
https://core.ac.uk/download/pdf/52112382.pdf [Accessed 20 Nov 2020]

32 North Connect. (2018). 2018 HVDC Cable Planning Application and Marine License Documents: Chapter 9 Air
Quality. [Online]. Available from: http://marine.gov.scot/sites/default/files/09 air_quailty 0.pdf [Accessed 20 Nov
2020]

33 AQUIND Limited. (2019). Environmental Statement i Volume 1 i Chapter 28 Carbon and Climate Change.
[Online]. Available from: https://infrastructure.planninginspectorate.gov.uk/wp-
content/ipc/uploads/projects/EN020022/EN020022-000596-
6.1.28%20ES%20-%20V01%201%20-%20Chapter%2028%20Carbon%20and%20Climate%20Change.pdf
[Accessed 20 Nov 2020]
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The number of vehicle movements for the landfall construction activities are provided in
Volume 3D Part 1 EIAR for Ireland Offshore (Introductory Chapters) i Chapter 3:
Alternatives Considered and Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) - Chapter 5: Description of the Landfall and Chapter 6: Description of the Offshore
Cable. These have been multiplied by a representative distance of 100km for HGV trips (to
encompass major cities relatively local to the Site, in the Southern Region of Ireland) and
15km for worker trips, representative of the average commuting distance for Irish workers
(Central Statistics Office, 201634). The distance and number of trips has been multiplied by
emission factors for average sized 50% laden HGV and average sized petrol cars taken from
Department for Business, Energy and Industrial Strategy 2020 emission factors (BEIS,
2020%).

Transportation of materials, ships and crew, and equipment to offshore sites is assumed to
be by marine methods (i.e. boats, not helicopters). Transit times have been estimated based
on anticipated origin ports (Table 9.2).

Table 9.2 Port origins, estimated transit times and assumed number of journeys
for the different vessel types required in the installation phase

Vessel type Port origin Transit time | Assumed number of
assumed journeys
(hours)*
Geophysical UK location based 20.5 One return journey for pre-
survey vessel on 2015 work survey, one return
Geophysical survey journey for post-work survey
conducted on the
Proposed
Development
Route clearance | Continental Europe | 46.2 One return journey

based on
anticipated suppliers

vessel

Cable lay vessel Two return journeys
accounting for one winter de-
mobilisation period during the

construction phase

Supply barge
(cable laying
supplies)

Based on one return journey
per month of the construction
period, assumed to be 2
months

34 Central Statistics Office. (2016). Census of Population 2016 7 Profile 6 Commuting in Ireland. [Online].
Available from: https://www.cso.ie/en/releasesandpublications/ep/p-cp6ci/p6cii/p6td/ [Accessed 20 Nov 2020]

35 Department for Business, Energy and Industrial Strategy (BEIS). (2020). UK Government GHG Conversion
Factors for Company Reporting. Available from:

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/file/891106/Conve

rsion_Factors 2020 - Full set

for_advanced users .xlIsx [Accessed 20 Nov 2020]
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Vessel type Port origin Transit time | Assumed number of
assumed journeys
(hours)*
Supply barge Norway 77.6 Based on one return journey
(rock placement)

*Transit times are based on average transit times, based on a travel speed of 13 knots) to representative ports of
the origin location. The transit time from UK ports is based on the average of transit time from the following ports:
Liverpool and Portland Harbour. The transit time from continental Europe ports is based on the average of transit
time from the following ports: Rotterdam, Antwerp, Hamburg, Bremerhaven and Le Havre. The transit time from
Norwegian ports is based on the average of transit time from the following ports: Tromso, Bergen, Haugesund,
Stavanger, Oslo, Drammen and Kristiansand.

Fuel efficiency of the different ship types has been estimated based on previous studies and
typical ships, see Table 9.3.

Table 9.3 Fuel efficiency of different vessel types required in the installation
phase
Vessel type Fuel efficiency | Source
(I/ hour)
Geophysical survey 104 Based on efficiency of S.V Bibby Tethra
vessel used in 2015 Geophysical survey for the

Proposed Development

Route clearance vessel 442 Based on typical anchor-handling vessels
(Bourbon, 20093; Bourbon, 201437,
Clarkons Research, 200738)

Cable lay vessel 573 Birkeland, 2011
Supply barge (cable 100 Birkeland, 2011
laying supplies)

Supply barge (rock 100 Birkeland, 2011
placement)

Based on the hours of transit and fuel efficiency of the vessels, the volume of fuel has been
determined. It has been assumed that all vessels use heavy fuel oil (HFO). Emission factors

36 Bourbon. (2009). Ailette 7 Qil recovery anchor handling tug supply vessels. [Online]. Available from:
https://www.bourbonoffshore.com/sites/default/files/documents-associes/pdf/ailette-64-mt-bp.pdf [Accessed 20
Nov 2020]

37 Bourbon. (2014). Bourbon Liberty 300 Series i Anchor handling Tug Supply Vessel. [Online]. Available from:
https://bourbonoffshore.com/sites/default/files/documents-associes/pdf/bourbon-liberty-300-series-commercial-
leaflet.pdf [Accessed 20 Nov 2020]

38 Clarksons Research. (2007). Anchor Handling Tugs and Supply Vessels. [Online]. Available from:
https://www.crsl.com/samples/AHTS-W-JAN-07-Sample(1).pdf [Accessed 20 Nov 2020]
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for HFO have been determined based an average factor of 3,085kgCO:ze / tonne derived
from the average of three datasets (BEIS, 2020; IMO, 201439; EPA, 2014%°).

Energy use for processes on construction vessels have been estimated based on the HFO
consumed during the construction processes (i.e. not including the transit times). Hours of

use have been estimated based on rates described in Volume 3D Part 1 EIAR for Ireland

Offshore (Introductory Chapters) i Chapter 3: Alternatives Considered and Volume 3D Part
2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Description of the Landfall and

Chapter 6: Description of the Offshore Cable, and previous surveys for the Proposed

Development. The pre-clearance of boulders is assumed to require 30 days of shipping time
based on expert judgement from the engineering design team. Vessel efficiencies and HFO

emission factors are calculated as for marine transport emissions.

Energy use from on-site landfall construction processes has been estimated as 4.69% of the

emissions from embodied carbon associated with the cable, based on recent case studies

similar to the Proposed Development (Xodus Group*!, 2012; AQUIND Limited, 2019; Royal

HaskoningDHV, 2020%?). This is in lieu of more detailed information for construction
processes on site which will not be available until later in the design process.

The guantified emissions are considered in relation to their impact on the global climate
system, which is achieved by contextualising them against their impact on the Irish
Government 6s ability to meet its stated

9.2.5 Difficulties Encountered

No difficulties were encountered in the development of this Chapter.

9.3 Receiving Environment

Air quality

c |

NOx contributes to acid deposition and eutrophication which can lead to damages to soil and
water quality. SO2 emissions also contribute to the acidification of soil, lakes and rivers. SO2
is responsible for acid rain which is a cause of deforestation. Total emissions are considered

to evaluate the effect of the Proposed Development on ecological sites in general in the

region. The full range of effects on specific sites is considered in in Volume 3D Part 2 EIAR

for Ireland Offshore (Technical Chapters) - Chapter 13 7 Biodiversity.

39 International Maritime Organization (IMO). (2014). Third IMO Greenhouse Gas study 2014. [Online]. Available

from: https://glomeep.imo.org/wp-content/uploads/2016/06/GHG3-Executive-Summary-and-Report_web.pdf
[Accessed 20 Nov 2020]

40 Environmental Protection Agency (EPA). (2014). Emission Factors for Greenhouse Gas Inventories. [Online].

Available from: https://www.epa.gov/sites/production/files/2015-07/documents/emission-factors_2014.pdf
[Accessed 20 Nov 2020]

41 Xodus Group. (2012). Carbon Life Cycle Assessment Report L30056-S00. [Online]. Available from:
https://nngoffshorewind.com/files/offshore-environmental-

statement/Appendix_10.2 Life Cycle_Carbon_Analysis.pdf [Accessed 20 Nov 2020]

42 Royal HaskoningDHV. (2020). Norfolk Borseas Offshore Wind Farm: Carbon Footprint Assessment.

https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010087/EN010087-002432-

Carbon%20Footprint%20Assessment.pdf [Accessed 20 Nov 2020]
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GHG assessment

The receptor for all GHG emissions is the global climate. Given the global impacts of climate
change and the globally-recognised requirement to limit GHG emissions to maintain global
average temperature increase below 2°C, as laid out in the Paris Agreement, the receptor is
considered highly sensitive to emissions. GHG emissions to the receptor are considered
direct and negative, and the effects on the receptor are permanent.

9.4 Characteristics of the Proposed Development

Air quality

Pollutants (NOx, SO2 and CO3) will be emitted to air during the installation of the cable as a
result of the movements of road vehicles and vessels and the operation of ancillary
equipment and machinery with combustion engines for activities related to seabed
preparation, cable laying, and the installation of cable protection and cable crossings. The
vessel types that will be used during the installation phase are described in Volume 3D Part
2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Description of the Landfall and
Chapter 6: Description of the Offshore Cable.

GHG assessment

The materials used during installation of the Proposed Development, particularly the cable
itself, will have an associated carbon footprint (its embodied carbon).

During operation, it is anticipated that the Proposed Development will lead to reduced NOx,
SO and CO: emissions. The Proposed Development will connect regions currently isolated
from European energy markets, strengthen existing cross-border interconnections, and help
integrate Renewable Energy Sources (RES) (EirGrid and RTE, 2018*%). The increased
reliance on variable RES generation means that weather will have a greater impact on the
future energy system. In this context, the Proposed Development will help to maintain
security of supply (SoS) while optimising the efficient use of energy resources. As a result,
the amount of power generated by combustion of fossil fuels will be reduced.

9.5 Likely Significant Impacts of the Proposed Development

9.5.1 Do Nothing
Air quality

Air quality is generally expected to improve with time as a result of policy measures such as
the introduction of more stringent emissions standards for motor vehicles.

As summarised in Table 9.4, which includes data provided by the European Environment
Agency (EEA, 201944), baseline and Future Do Nothing NOx and SOx emissions for Ireland

43 EirGrid and RTE (2018). Cletic Interconnector Project -Investment Request File. [Online]. Available from:
https://www.cru.ie/wp-content/uploads/2018/12/CRU18265a-Celtic-Investment-Request.pdf [Accessed 20 Nov
2020]

44 EEA (2019). National Emission Ceiling Directive (NECD) - Projected emissions by aggregated NFR sectors.
[Online]. Available from: https://cdr.eionet.europa.eu/ie/eu/nec_revised/projected/envxiuy3g/ [Accessed 23 Nov
2020]
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are expected to fall between 2017 and 2030. In contrast, NOx and SOx emissions from the
energy industries are projected to rise.

GHG assessment

Total GHG emissions at a national level are anticipated to decrease over time as a result of
decarbonisation efforts and emission reduction targets and initiatives.

Table 9.4 summarises NOx, SOx and CO:ze emissions data provided by the Environmental
Protection Agency (EPA, 2020c) under the WEM scenario. Under the do nothing alternative,
the emissions projected for future years (for example, 2030) are lower than estimated
emissions at present, for both Ireland (all sectors) and for the energy industries alone.

Table 9.4 Baseline and Future Do Nothing Emissions (kT / year)
Pollutant | Source 2017 2018 2020 2025 2030
NOx Energy industries 8.481 - 10.126 11.517 11.968

(Combustion in
power plants and
Energy Production)

National Total for 108.264 - 95.008 88.307 86.194
the entire territory

SOx Energy industries 4.031 - 5.010 5.113 5.119
(Combustion in

(as SO)
power plants and
Energy Production)
National Total for 13.219 - 13.809 12.324 11.266
the entire territory
COze* Energy industries - 10,630.81 | 11,400.34 | 10,228.82 | 8,742.43

National Total - 60,934.54 | 63,149.75 | 62,251.20 | 59,665.65

*Note CO¢ emi ssions are based on the fAwith existi npgliceseasur eso

and measures beyond those already in place by the latest national GHG emission inventory data at the end of

2018. This does not include any measures included within

2019.
Empty cells indicate where no data is available from these sources.

9.5.2 Installation Phase
Air Quality

Pollutants (NOx, SO- and CO.) will be emitted to air during the installation of the cable as a
result of the movements of road vehicles and vessels and the operation of ancillary
equipment and machinery with combustion engines for activities related to seabed
preparation, cable laying, and the installation of cable protection.
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As detailed in Volume 3D Part 1 EIAR for Ireland Offshore (Introductory Chapters) i Chapter
3: Alternatives Considered and Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) - Chapter 5: Description of the Landfall and Chapter 6: Description of the Offshore
Cable the requirements for road vehicles will be short-term. For example, 1,200 ingress /
egress movements for the temporary causeway over approximately 4 weeks in two phases;
installation and removal. Similarly ship movements will be required for short durations. For
example, the overall schedule for cable lay and burial in Irish Territorial Waters and EEZ
excluding weather or mechanical damage stand-by is 60 days. Operations of this duration
will have negligible emissions relative to regional emissions.

GHG assessment

This section quantifies the GHG emissions during the installation phase. Projected GHG
emissions associated with the installation of the Proposed Development are estimated to be
70.61 ktCO2e. The breakdown of emissions by the different sources is described in Table
9.5.

Table 9.5 GHG emissions associated with the installation of the Proposed
Development
Activity GHG %
emissions contribution
(ktCO2e) to total
emissions
Embodied carbon Landfall construction works 0.08 0.1%
emissions :
Submarine cable 57.74 82.48%
Cable crossings 0.85 1.2%
Rock placement for external 3.76 5.4%

cable protection

Transport of Landfall construction works 0.12 0.2%
materials to site :
Marine Transport 0.58 0.8%
On-site energy use Landfall construction works 2.89 4.1%
Shipping emissions 4.08 5.8%
Total 70.10 100%

9.5.3 Operational Phase

Air Quality
Reductions in NOx and SOx emissions and comparison to energy sector and national totals
for each pollutant are shown in Table 9.6. These emission reductions have been
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approximated using the 2030 ratios for NOx: CO2 and SOx: CO: from electricity production
shown in Table 9.4. CO:emission reductions are quantified below.

The results in Table 9.6 show that the Proposed Development is likely to reduce annual
emissions of NOx and SO- from the energy sector by between around 1% and 7%. The
maximum reductions correspond to 1% and 3% of the national totals for NOx and SO,
respectively. The Proposed Development is therefore considered to have a minor
beneficial effect on emissions of these pollutants.

GHG assessment

This section quantifies the GHG emissions during the operational phase. The Celtic
Interconnector Project in its entirety is predicted to allow for the integration of between 688
and 884GWh a year of RES (depending on future energy scenario for Europe) in 2030. This
corresponds to a reduction in CO2 emissions of between 65 and 605kt / year due to changes
in generation dispatch and unlocking RES potential (EirGrid and RTE, 2018). On average,
the Project leads to a CO2 reduction of 331ktCO:/ year.

The results in Table 9.6 show that the Project is likely to reduce annual CO2 emissions from
the energy sector by between around 1% and 7%. The maximum reductions correspond to
1% of the national total for CO-.

Projections forCO2e emi ssi ons to 2040 are additionally av
measuresod scenario which includes measures withi
including the 700MW Celtic Interconnector to France coming on-stream in 2027. Under this

scenario GHG emissions from energy industries are anticipated to reduce by

1,734.35ktCO2¢ i n 2030 relative to the O6with existing
Table 9.4. The calculated CO2e reductions from the Project account for 3.8% to 34.9% of

this reduction (average 17.9%).

The operational life of the electrical cables is expected to exceed 40 years and therefore the
total operational saving will be a minimum 2,600 i 24,200ktCO- (average of 13,240ktCO>).
Installation GHG emissions for the Irish offshore sector of the Project therefore account for
0.53% of the Projects operational carbon saving®.

The use of vessels deploying subsea survey and monitoring equipment such as multibeam
echosounder for completion of periodic operational maintenance surveys will use similar
equipment and methods to those described during installation. Vessel movements are
expected to be infrequent and of a relatively short duration. Emissions will therefore be
negligible for the purpose of this assessment.

Sulphur hexafluoride (SFe) is universally used as the interrupting medium (dielectric) for
high-voltage circuit breakers and therefore leakage may occur at the circuit breaker for the
switchgear. This has been assessed within the onshore GHG assessment. Leakage within
the scope of this offshore component is considered negligible.

45 Note this is likely an over-estimation as the installation emissions are quantified as carbon dioxide equivalent
whereas the lifetime carbon reduction associated with the Project is measured as carbon dioxide only.
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Table 9.6 Changes in Emissions as a Result of the Project
Pollutant Reduction Reduction (kT / % 2030 Energy % 2030 Total
year)

NOx Minimum 0.0890 0.74% 0.10%
Maximum 0.8282 6.92% 0.96%
Average 0.4257 3.56% 0.49%

SOx (as SOy) Minimum 0.0381 0.74% 0.34%
Maximum 0.3542 6.92% 3.14%
Average 0.1821 3.56% 1.62%

COqe* Minimum 65 0.74% 0.11%
Maximum 605 6.92% 1.01%
Average 311 3.56% 0.52%

*Note CO¢ emi ssions are based on the Awith existing measureso
and measures beyond those already in place by the latest national GHG emission inventory data at the end of

2018. Thisdoes not include any measures included within |Ireland:¢
20109.

9.5.4 Decommissioning Phase

The operational life of the equipment and appararus of the Celtic Interconnector is expected
to be 40 years. Thereafter, as presented within Volume 3D Part 1 7 Introductory Chapters, it
is assumed that the equipment will be decommissioned and replaced with new equipment.

Decommissioning impacts have been considered from an air quality and climate perspective,
with such effects likely to be of a similar or lesser magnitude than those described and
assessed for the construction of the Proposed Development.

9.5.5 Overall Effects

This Project will interconnect power grids and is anticipated to facilitate development and
use of RES (EirGrid and RTE, 2018). The average projected emissions reduction is 331kt/
year CO: per year in 2030. Emissions of other air pollutants will also be reduced. The
calculated GHG emissions for offshore section of the Project, which are almost entirely
related to installation, account for 0.53% of the Project& operational carbon saving over its
operational life.

The Proposed Development is therefore assessed as having a beneficial effect on GHG
emissions and emissions of other air pollutants over its lifetime. Estimating the scale of that
beneficial effect would require an assessment of the GHG emissions associated with the
entire interconnector Project, rather than this element of it. However, given the low
operational emissions, the estimations of onshore GHG emissions produced concurrently,
and the operational lifespan of at least 40 years where GHG emissions from energy
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production from non-renewable sources are being avoided, it is clear that a net GHG benefit
would be apparent.

9.5.6 Cumulative Effects
Intra-project

The cumulative effects of the entire Proposed Development in terms of reductions in overall
emissions as a result of increasing the viability of RES projects is considered in this chapter.

Analysis of the effects of emissions relating to the onshore components of the Proposed
Development in Ireland are presented in Volume 3C EIAR Ireland Onshore. It is concluded
that there are no significant impacts predicted during the construction and operational
phases for air quality with the successful incorporation of best practice mitigation. It is also
concluded that as the Proposed Development will facilitate development and use of
renewable energy sources, the operational benefit would outweigh the calculated embodied
emissions during construction.

Other projects

With the Proposed Development, integration with RES will be improved, increasing the
viability of RES projects and therefore enabling further reductions in emissions.

The receptor for CO2e emissions is the global climate and the impacts will be global and
cumulative in nature. It is the cumulative effect of all CO2e emissions that contribute to
climate change rather than the impacts of one specific project or indeed one country.
Therefore, both the air quality and GHG assessments in this chapter can be regarded as a
cumulative assessment of the impacts of NOx, SOx and COze emissions. No further
assessment has therefore been undertaken.

9.6 Mitigation and Monitoring Measures

9.6.1 Installation Phase

As the Project as a whole will reduce emissions of NOx, SO2 and CO:e, no further mitigation
is considered to be necessary.

The later stages of the design will seek to limit GHG emissions from the earliest stage
possible to ensure the greatest reductions can occur. The following approach shall be
applied and developed when seeking to reduce GHG emissions (as stipulated within PAS
2080):

9 Build nothing: The design will evaluate the basic need for an asset and / or
programme of works and shall explore alternative approaches to achieve outcomes
set by the asset owner / manager;

9 Build less: The design will evaluate the potential for re-using and / or refurbishing
existing assets to reduce the extent of new construction required;

9 Build clever: The design will consider the use of low carbon solutions (including
technologies materials and products) to minimise resource consumption during the
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construction, operation and user® use stages of the asset or programme of work;
and

9 Build efficiently: The design will use techniques (e.g. construction, operational) that
reduce resource consumption during the construction and operation phases of an
asset or programme of work.

9.6.2 Operational Phase

As the Project as a whole will reduce emissions of NOx, SO2 and CO:ze, no further mitigation
is considered to be necessary.

9.6.3 Residual Impacts

The Project as a whole will reduce emissions of NOx, SOz and CO:ze, and therefore be
beneficial with regards to both regional air pollutants and GHG emissions. There will be a
positive transboundary impact on air quality and climate change associated with providing a
high capacity electricity transmission line between Ireland and France. This will arise from
the Proposed Development allowing more renewable energy to be generated in Ireland and
connected to the transmission network in France.
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10 Marine sediments quality

10.1 Introduction

This chapter provides an overview of the marine sediment quality likely to be present along
and adjacent to the proposed Celtic Interconnector route and considers the potential
significant impacts that the marine cable installation and operation may have on marine
sediment quality, as well as the mitigation measures to be implemented to avoid, reduce,
and offset any potential impacts.

This chapter deals with potential effects of changes to marine sediment quality arising from
the installation of the Celtic Interconnector cable, including landfall at Claycastle Beach, and
cable protection as required. However, marine sediment quality has the potential to be
influenced by other receptors, such as marine physical processes, and changes to marine
sediment quality may subsequently cause effects on receptors covered in other chapters.
Due to these interactions, this chapter should therefore be read in conjunction with a number
of other chapters of Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters),
including;

1 Chapter 11: Marine Physical Processes
1 Chapter 12: Marine Water Quality

1 Chapter 13: Biodiversity
1

Chapter 19: Commercial fisheries
10.2 Methodology and Limitations

10.2.1 Legislation and Guidance

Key legislation relevant to the assessment of potential effects on marine sediments and
sediment quality includes:

9 The Convention for the Protection of the Marine Environment of the North-East
Atl antic (the AOSPAR c qipthedOBRAR blazargousl 9 9 2
Substances Strategy; and (ii) Strategy for a Joint Assessment and Monitoring
Programme (JAMP);

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

1 The Marine Strategy Framework Directive (MSFD) (2008/56/EC).

There are currently no European statutory standards against which to assess the quality of
marine sediments. Instead, contaminant levels can be compared to OSPAR background
assessment criteria (BAC), which are defined in relation to background concentrations (i.e.
concentrations expected in pristine environments), Cefas Action Levels, which are used as
standards for dumping of dredged material at sea in the UK (MMO, 2020), and Canadian
Sediment Quality Guidelines (Canadian Council of Ministers of the Environment, 1995),
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which establish likely biological impacts of a given level of contamination, to give an

estimation of potential impact. In addition, contaminant levels in marine sediments can be

compared to Effects Range Low (ERL) and Effects Range Median (ERM) values determined

by Long et al. (1995). The ERL and ERM guidelines represent thresholds between minimal
(ERL=<25% incidence), pos s7b%ihcelen¢ef &t pradbabER®M = 25
ERM = > 75% incidence) adverse biological effects. Adverse biological effects include, for

example, altered benthic communities (depressed species richness or total abundance) and

elevated sediment toxicity.

Changes to marine sediments and sediment quality have the potential to affect marine water
quality through changes in turbidity and release of contaminants. The following legislation is
also therefore relevant to the assessment in this chapter:

The Water Framework Directive (WFD) 2000 (2000/60/EC);
The Bathing Water Directive (BWD) 2006 (2006/7/EC);

1
1
1 The Shellfish Waters Directive (SFWD) 2006 (2006/113/EC); and

9 The Priority Substances Directive (2013/39/EU), amending the original Priority
Substances Directive (2008/105/EC).

The WFD and MSFD seek to ensure, respectively, Good Ecological Status and Good
Environmental Status (GES) within designated water bodies with the MSFD covering waters
beyond 1 nautical mile (nm) and the WFD covering freshwater, transitional and coastal
waters up to 1nm. Broadly, GES for the marine environment means that marine waters are:

9 Ecologically diverse;
1 Clean, healthy and productive; and

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

A Water Framework Directive Assessment has been carried out for the Proposed
Development and is presented in Volume 8C. The WFD Assessment identified, as part of
the screening process, two WFD waterbodies which could potentially be impacted by the
Proposed Development. These are Youghal Bay (IE_SW_020_0000) and Western Celtic
Sea (IE_SW_010_0000). Effects on marine water quality are covered in Volume 3D Part 2
EIAR for Ireland Offshore (Technical Chapters) - Chapter 12: Marine Water Quality and in
the WFD Assessment presented in Volume 8C.

The BWD and the SFWD are only applicable at designated bathing waters and
shellfisheries, respectively.

The Irish landfall will be at Claycastle Beach near Youghal, County Cork. As this area is a
designated bathing beach, the BWD is applicable. Effects on Bathing Waters are covered in
the Water Framework Directive Assessment that has been carried out for the Proposed
Development, presented in Volume 8C and effects on marine water quality are covered in
Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 12: Marine
Water Quality.
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The SFWD concerns the quality of shellfish waters and applies to both coastal and brackish
waters. Annex | to the Directive sets requirements for the physical-chemical parameters
(oxygen content, temperature, salinity etc.) in shellfish waters as well as requirements
regarding the contaminants present. The nearest designated shellfish waters are at least
4km from the Celtic Interconnector cable route. The Proposed Development does not
intersect with any designated shellfisheries.

The Priority Substances Directive aims to control pollution caused by certain dangerous
substances discharged to the aquatic environment. Two lists of compounds have been
established. List | contains substances regarded as being particularly dangerous because of
their toxicity, persistence and bioaccumulation and the discharge of which must be
eliminated. List Il contains substances which are less dangerous, but which nevertheless
have a deleterious effect on the aquatic environment and the discharge of which must be
reduced. Effects on marine water quality are covered in Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 12: Marine Water Quality.

10.2.2 Desktop Studies

A detailed metocean study was carried out by Open Ocean in order to provide a detailed
description of the wind, wave, current and water level conditions along the Celtic
Interconnector route. The Celtic Interconnector corridor was broken down into an offshore
section, corresponding to regions in which the water depth exceeds 30m, and a nearshore
section, where a dedicated current model was created.

A hydro-sedimentary study was carried out by ACRI-HE in 2018/2019, which assessed the
potential for sediment mobility induced by currents and waves along the Celtic
Interconnector route, in areas where vibrocore samples were acquired and granulometry
analyses were carried out.

Sediment chemistry samples were collected as part of the benthic surveys conducted along
the cable route. Where appropriate, additional third-party information has been used to
supplement these data.

10.2.3 Field Studies

A number of marine and coastal surveys have been completed along the proposed cable
route, with findings and wider reporting being provided by:

9 Celtic Interconnector Study Synthesis. Prepared by Wood Group for EirGrid & RTE.
Doc Ref: 400584-PL-REP-001, Rev: H. July 2019;

1 Celtic Interconnector Project. Volume 1 - Combined Inshore, Nearshore and Offshore
Environmental Field Reports. Project No: 2015-001. Client Ref No: CELTIC-
SUR1415-BEN-R01-V01 (BHM_2015-001). December 2015. Report prepared for
EirGrid Plc and RTE by Bibby HydroMap and Benthic Solutions;

1 Celtic Interconnector Project. Volume 2 - Combined Celtic Interconnector Habitat
Assessment Survey and Environmental Baseline Report. Project No: 2015-001.
Client Ref No: CELTIC-SUR1415-BEN-R02-V02 (BHM_2015-001). January 2016.
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Report prepared for EirGrid Plc and RTE by Bibby HydroMap and Benthic Solutions;
and

1 Celtic Interconnector Project. Benthic Survey Report. Final report. Ref No: 2018-
0019-016-BNT, Revision C3. September 2018. Report prepared for EirGrid Plc and
RTE by Next Geosolutions.

Detailed geophysical, geotechnical and benthic surveys were undertaken in Irish Territorial
Waters in 2017 and 2018. From a marine sediments perspective, this included physico-
chemical sampling, and subsequent analysis of particle size distribution, total organic carbon
(TOC), total organic matter (TOM), heavy and trace metals, hydrocarbons and polycyclic
aromatic hydrocarbons (PAH) in the surface layer. Samples were also collected in the
intertidal zone.

10.2.4 Methodology for Assessment of Effects

Within this chapter a systematic approach to the assessment of effects has been followed
where possible, which includes:

1 A description of the relevant baseline conditions;
A description of any proposed mitigation measures incorporated into the proposal;
Identification and assessment of potential effects;

1
1
1 Identification and assessment of cumulative effects (where appropriate); and
T ldentification and assessment of residual effects remaining following the
implementation of mitigation.

The assessment of effects on marine sediment quality broadly follows the methodology
presented in Volume 3D Part 1 (Introductory Chapters) Chapter 4: EIAR Methodology. The
evaluation and assessment within this chapter has been undertaken with reference to
relevant parts of the 2017 Draft Guidelines on the information to be contained in
Environmental Impact Assessment Reports (EIAR) issued by the Environmental Protection
Agency (EPA), and 2018 Guidelines for Ecological Impact Assessment in the United
Kingdom and Ireland developed by the Chartered Institute of Ecology and Environmental
Management (CIEEM). This is recognised as current best practice for ecological assessment
and provides guidance to practitioners for refining their own methodologies.

The assessment considers, as appropriate: direct, indirect, secondary and cumulative
impacts and whether the impacts and their effects are short, medium, long-term, permanent,
temporary, reversible, or irreversible. The assessment of impacts then takes into account the
baseline conditions to describe:

1 How the baseline conditions will change as a result of the Proposed Development
and associated activities; and

1 Cumulative and in-combination impacts of the proposal and those arising from other
developments.
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The significance of a potential impact is defined by the sensitivity of the receiving
environment and the character of the predicted impact (as outlined in Volume 3D Part 1
(Introductory Chapters) Chapter 4: EIAR Methodology). In some cases, magnitude or
significance cannot be quantified with certainty; in these cases, professional judgement is
used to identify the significance of an impact.

Despite it only being necessary to assess and report significant residual effects (those that
remain after mitigation measures have been taken into account), it is good practice to make
clear both the potential significant effects without mitigation and the residual significant
effects following mitigation. This helps to identify necessary and relevant mitigation
measures that are proportionate to the size, nature and scale of anticipated effects. Impacts
are therefore considered initially in the absence of mitigation. After avoidance / mitigation
measures and necessary compensation measures have been applied, and opportunities for
enhancement incorporated, impacts are reassessed and residual impacts are identified.

In the Scoping Report for Foreshore Licence Application and Environmental Impact
Assessment Report (Wood, 2020) produced for the Celtic Interconnector Project, three
potential effects on marine sediment quality were identified. These were:

1 Disturbance of seabed during cable installation and rock armour formation;
1 Changes in sediment transport regime; and

1 Changes in water quality through release of contaminants held in marine and coastal
sediments.

While the baseline condition of marine sediments and sediment quality is covered in this
chapter, assessment of the effects associated with changes in water quality through release
of contaminants held in marine and coastal sediments is covered in Volume 3D Part 2
Chapter 12: Marine Water Quality.

10.3 Receiving Environment

Data collected as part of surveys of the proposed cable route indicate that surficial
sediments throughout the survey corridor are characterised by very fine to very coarse
sands with occasional gravels and pebbles. The dominant sediment type present was
gravelly muddy sand (as per Folk, 1954), with maximum levels of ~95% sand recorded in
samples from Irish waters.

Intertidal surveys of Claycastle Beach indicate that the proposed landfall area is
predominantly composed of sands with a band of mixed sediment in the mid shore zone.

In Irish waters, high (>30%) proportions of gravel were not recorded at any subtidal station.
Percentages of fines (i.e. <63um diameter sediments) were also generally low (<30%). The
generally low percentage of fines recorded is consistent with shallow, high energy
environments, where near-seabed stress is high and rates of sedimentation are low. Silts
and clays often remain suspended due to high tidal currents and, in shallower waters, wave
action.

The hydro-sedimentary study carried out for the Proposed Development indicated that, in
Irish waters, wave-induced sediment mobility occurs only close to the shore, in depths of up
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to 20m (with a probability of occurrence in this zone of 20%), decreasing as water depth
increases to 60m, beyond which waves have no influence on surficial sediments. At depths
of >60m, current-induced sediment mobility dominates. In the offshore zone, the sediment
thickness with the potential to be affected by wave- or current-induced mobility is generally
less than 1m, but this could reach 1.5-2m in very localised areas.

Total organic matter (TOM) is made up from a mixture of different organic materials, but is
predominantly naphthenic materials (such as carboxylic acids and humic substances), which
play an important role within the benthic community as a potential food source to deposit-
feeding organisms. Organic matter is an important scavenger of other chemical components,
such as heavy metals and some hydrocarbon compounds (McDougall, 2000). Total organic
carbon (TOC) represents the proportion of biological material and organic detritus within the
substrate. Changes in TOC may reflect changes in both physical factors (e.g. addition of
fines) and common co-varying environmental factors through greater sorption on increased
sediment surface areas (Thompson and Lowe, 2004).

The levels of TOM in samples from both the 2015 and 2018 surveys were low and consistent
throughout the Celtic Interconnector cable route. Percentage TOC was also consistent
between surveys, ranging from below detection limit (<0.1%) to up to 0.36% in Irish waters.
These low values are representative of an organically deprived environment. Higher levels of
TOC were typically associated with higher proportions of fine sediments.

The total hydrocarbon content (THC) of the sediments sampled in both the 2015 and 2018
surveys were low throughout the interconnector cable route in Irish waters. The highest THC
values were recorded at stations close to the Irish coastline and were associated with finer
sediments (which provide an increased surface area for adsorption and retention of
hydrocarbons) and higher TOC concentrations. The correlation between THC and TOC
suggests that most of the THC is present in organic matter. The 2018 analysis recorded total
polyaromatic hydrocarbon (PAH) concentrations in addition to THC; in all cases PAHs were
below the analytical reporting limit in all samples (<1.28mg/kg). The results of the sample
analyses indicated that there is no significant hydrocarbon contamination along the
interconnector cable route.

Metals occur naturally in the marine environment and are widely distributed in both dissolved
and sedimentary forms. Some are essential to marine life while others may be toxic to
certain organisms (Paez-Osuna and Ruiz-Fernandez, 1995). Some, such as zinc, may be
essential for normal metabolism but can become toxic above a critical threshold (Long et al.,
1995). The bioavailability (and therefore toxicity) of individual metals to marine organisms is
dependent on a number of factors, including sediment grain size, TOC content, and acid-
volatile sulphide concentrations (Long et al., 1995).

Trace metals are present in sediments within the sediment particles themselves (as
components of minerals), adsorbed to the surfaces of sediment particles, and on the
surfaces of organic matter (by forming metal-organic ligand complexes). Trace metals that
are intrinsic parts of sediment particles (residual) are not bioavailable. Trace metals that are
associated with the surfaces of particles within the sediment (non-residual) may be
bioavailable and can include trace metals originating from sources of pollution. The
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analytical method used to determine metal concentrations in marine sediments does not
differentiate between non-residual and residual trace metal concentrations (as samples
undergo mineral digestion by hydrofluoric acid before quantification of metal concentrations).
Therefore, if a metal is found in high concentrations it does not necessarily follow that this
will have a detrimental effect on the environment. It is necessary to use other pieces of
information (e.g. particle size and TOC results) to determine whether the concentrations
found have the potential to be toxic to benthic marine life (Long et al., 1995).

Analysis of samples collected as part of the surveys of the interconnector cable route
conducted in 2015 and 2018 indicate that concentrations of heavy and trace metals are
generally low and consistent throughout the survey corridor in Irish waters.

Sediment concentrations of cadmium, chromium, copper and zinc were low throughout the
interconnector cable route. All stations recorded these metals at concentrations below Cefas
Action Level 1 values, Canadian Sediment Quality Guidelines threshold effect levels (TEL)
and OSPAR BAC values. Copper and zinc concentrations were slightly higher in samples
collected in 2018 than in 2015, however these values were associated with sediments
containing higher proportions of fines and TOC, to which these metals readily adsorb. Tin
concentrations were low throughout the cable route, with most results being below detection
limits.

Nickel concentrations were relatively low and consistent throughout the interconnector cable
route in both years, however one site in 2015 (035) recorded a nickel concentration of
25.7mg/kg, which is above the Cefas Action Level 1 value, the ERL (Long et al., 1995) and
Canadian Sediment Quality Guidelines TEL. A single sample collected in 2018 (CL-BNO03)
also recorded nickel concentrations above the Canadian Sediment Quality Guidelines TEL
(though below Cefas Action Levels and ERL). However, in both cases the values recorded
fell below the OSPAR BAC level. The nickel concentrations at these sites were only slightly
above the guideline thresholds, and it should be noted that the relationship between the
incidence of adverse biological effects and concentrations of nickel is relatively poor (Long et
al., 1995).
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Figure 10.1: Sampling locations along the cable route
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Mercury concentrations were generally low (frequently below the limit of detection,
<0.01mg/kg) throughout the interconnector cable route in both years, with the exception of a
single station (BB04) in 2015, where levels of 0.28mg/kg were recorded. This falls above the
ERL value for mercury, however, significantly below the ERM value of 0.71 mg/kg (Long et
al., 1995).

Lead concentrations were moderate and variable throughout the interconnector cable route
in 2015, but were much lower and less variable in 2018, with all samples in 2018 being
below all guideline values. The sample from station BB04 in 2015 recorded a lead
concentration above Canadian Sediment Quality Guidelines TEL, though below all other
guidelines and thresholds, including the ERL.

Samples taken in 2015 indicate that arsenic concentrations are highly variable throughout
the interconnector cable route, with levels in Irish waters ranging from 2.8 7 47.5mg/kg.
Several samples contained arsenic concentrations exceeding the ERL (Long et al., 1995),
Cefas Action Level 1 and the Canadian Sediment Quality Guidelines TEL. The sample from
station BB04 showed the highest concentration of arsenic (47.5mg/kg), which also exceeded
the OSPAR BAC value and the Canadian Sediment Quality Guidelines probable effect level
(PEL). The concentrations of arsenic in samples collected in 2018 were much lower and less
variable than those recorded in 2015. However, one sample (CL-BNO6) exceeded the ERL.
This sample was also associated with a high iron content; arsenic is often associated to iron
containing minerals, to which they adsorb. The high level of arsenic at this station therefore
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does not necessarily indicate contamination. All other samples in 2018 fell below all
guideline values.

Throughout the interconnector cable route in Irish waters iron and aluminium concentrations
in both years were similar in both range and variability, with the samples collected in 2018
generally having slightly higher concentrations. This likely reflects physical differences in the
two sets of samples, with the 2018 samples collected closer to shore (iron and aluminium
are abundant in crustal rocks) and were found to contain higher proportions of fines.

Barium concentrations were consistently low throughout the interconnector cable route in
both 2015 and 2018, with average concentrations of 12.5mg/kg (2015) and 11.9mg/kg
(2018). Barium is typically insoluble in the form of a non-toxic sulphate (Gerrard et al., 1999)
and as such is generally not bioavailable to marine fauna. Barium sulphates are often
associated with other heavy metals, such as cadmium, chromium, copper, lead, mercury and
zinc, however no obvious geographical patterns or correlations with other metals were
detected, although the highest concentrations of barium were found in samples containing
relatively high concentrations of TOC.

Vanadium is often associated with the oil and gas industry as it is present in relatively high
concentrations in most crude oils (Khalaf et al., 1982). Most vanadium enters seawater in
suspension or colloidal form, passing quickly out of the water column and depositing in
sediments (Cole et al., 1999), and as such could be considered as being relatively non-
bioavailable. Vanadium concentrations were found to be low throughout the interconnector
cable route.

In summary, the concentrations of heavy and trace metals in surficial sediments along the
interconnector cable route have been found to be generally low and consistent throughout
the survey corridor, with almost all concentrations below OSPAR BAC thresholds,
suggesting that little anthropogenic contamination had occurred across the survey area. The
exception to this was the sample taken at station BBO4. As this station was relatively close to
shore (being approximately 5km from the Irish coastline), it is possible that the elevated
levels of mercury, lead and arsenic recorded are a result of anthropogenic contamination.

The baseline environment is not static and will exhibit some degree of natural change over
time, with or without the Proposed Development in place, due to naturally occurring cycles
and processes. Therefore, when undertaking impact assessments, it is necessary to place
any potential impacts in the context of the envelope of change that might occur naturally
over the timescale of the Proposed Development.

Further to potential change associated with existing cycles and processes, it is necessary to
take account of the potential effects of climate change on the marine environment. Mean sea
level is likely to rise during the 21st Century as a consequence of either vertical land
(isostatic) movements or changes in eustatic sea level. A rise in sea level may allow larger
waves, and therefore more wave energy, to reach the coast in certain conditions and
consequently result in an increase in local rates or patterns of erosion and the equilibrium
position of coastal features. It is however unlikely that significant changes in the level of
contaminants in the benthic sediments of the western Celtic Sea will occur as a result. In
addition, there is a high degree of uncertainty of how winter storm tracks over the North

June 2021
120



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

Atlantic Ocean may be altered due to climate change. Natural variability in wind speeds and
hence wave heights is large and dominant and is projected to remain so for the century to
come (Gallagher et al., 2016).

10.4 Characteristics of the Proposed Development

Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Description of
Landfall and Chapter 6: Description of the Offshore Cable provide a detailed account of the
Proposed Development for the landfall at Claycastle Beach, the foreshore, and works in the
wider marine environment.

The installation of the Celtic Interconnector will cause disturbance to the seabed, with
resulting effects on marine sediments and sediment quality in the immediate vicinity. The
mechanisms by which this will occur are described in the following sections.

10.4.1 Landfall at Claycastle Beach

During Phase | of the Landfall installation, beach preparation works, including excavations,
will take place. This will involve the following activities:

M Open cut trenching across Claycastle Beach;
9 Installation of temporary causeway;

9 Installation of cofferdam with sheet piling;

1 Excavation of cofferdam and removal of sediment to installation compound,;
9 Installation of conduits into trench and replacement of spoil; and

9 Installation of temporary winch platform and winch.

In Phase 2 of the Landfall installation, cable pull-in will take place, which will involve the
following activities:

1 Excavation of receiver pits;

M Arrival of submarine cables on cable lay vessel and transferral of messenger wire to
cable laying vessel;

M Cable pull-in by winch, from cable laying vessel through conduit to the Transition
Joint Bay;

T Commencement of offshore cable burial by cable laying vessel with plough; and
1 Reinstatement of receiving pit and beach.

The disturbance of beach sediments during both Phase 1 and 2, particularly through
trenching and excavation works, has the potential to cause changes in the sediment
transport regime, and has the potential to cause changes in marine water quality through
increases in turbidity and release of contaminants held in beach sediments. However, the
disturbance will be temporary, and once works are complete the beach will be returned to its
prior condition. The volume of sediments to be removed during excavation of the trench is
estimated at approximately 4,000m3. The spoil will be stored within the compound on hard
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standing. The stored spoil shall be adequately covered in order to prevent exposure to the
elements, and hence prevent leaching of sediment (and any potential contaminants present
therein) into the marine environment. Once landfall works are completed, the trench spoil will
be returned to the trench to reinstate the beach to its prior condition. Results from benthic
surveys of the cable route indicate that the beach sediments are not contaminated.

10.4.2 Cable Route

The installation of the submarine cable as part of the marine construction works will typically
follow a sequence similar to the following:

Contractor survey, route engineering and finalisation;
UXO intervention campaign;

Boulder clearance;

Pre-lay grapnel runs;

Construction of infrastructure crossings;

Pre-lay route survey;

=A =4 =4 =4 =4 -4 =4

Cable lay and post-lay survey; and
1 Burial and post-burial survey.

Installation of the cable will be undertaken using methods including (as appropriate to local
seabed conditions) ploughing and mechanical trenching. Optimum burial depths of 0.8m to
2.5m are sought for the cable; where this is not possible, appropriate external cable
protection shall be installed, as described in Chapter 6: Description of the offshore cable.

During preparatory works, activities likely to cause disturbance of the seabed include boulder
removal and sandwave sweeping. During construction works, pre-lay grapnel runs,
construction of infrastructure crossings, cable lay and cable burial all are likely to cause
seabed disturbance. Sediments and seabed features (such as sandwaves) have the
potential to be permanently lost via these activities, and there may be localised changes in
the sediment transport regime as a result.

Based on an assumption that a corridor of up to around 15m width will be disturbed by
cable-laying equipment along a length of 151km (in Irish waters), an area of approximately
2.3km? will be directly disturbed by cable installation. Depending on the installation method
used, the trench created by installation may be partly back-filled by the cable-laying
equipment.

There is the potential for marine water quality to be impacted by any activity which causes
disturbance of the seabed along the route through release of contaminants held in surficial
sediments. However, changes in marine water quality arising from seabed disturbance is
only a risk in heavily contaminated locations. Sediment samples collected as part of cable
route surveys in 2015 and 2018 indicate that neither Claycastle Beach nor the seabed along
the cable route in Irish waters is contaminated. Surveys of the cable route (i.e. pre-lay, post-
lay and post-burial) will not cause significant resuspension of seabed sediments.
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10.4.3 Cable Protection

Rock placement as a means of primary cable protection is not envisaged along the cable
route in Irish waters. However, it is likely that some secondary rock protection may be
required where the target depth of lowering (DOL) is not fully achieved. The primary external
protection approach is through rock placement (see Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 5: Description of Landfall and Chapter 6:
Description of the Offshore Cable). However, a number of other options could be
considered, notably concrete mattressing. Rock placement would be sourced from
appropriately-certified quarries, with well-developed infrastructure.

The requirement for external cable protection will be confirmed during the detailed design
phase. The exact length of the route which will need this additional protection is therefore not
known at the time of writing. For the purposes of assessing potential effects, a precautionary
approach has been employed and it has been assumed that the whole length of the cable
route within Irish waters (i.e. 151km) will/l be
assumed that cable protection will be installed in a 15m wide corridor centred on the actual
cable, resulting in an area of approximately 2.3km? covered by external protection. However,
external protection will only be required in areas where trenching is not deemed feasible,
through either the presence of other seabed assets or obstacles (such as at cable
crossings), where ground conditions are too hard, or where secondary protection is required
to achieve the required burial depth.

On areas of hard substrate, the deployment of external rock protection will result in the
addition of hard material into areas where such conditions already exist, therefore there will
not be a significant change to the seabed types present and should not significantly affect
the local sediment regime. Where external rock protection is installed over cable crossings,
or as secondary protection, there is the potential for permanent loss of seabed features in
sedimentary environments. However, this is anticipated to be over a small area compared to
the wider route.

Introduction of hard material into an area which is predominantly sedimentary has the
potential to result in localised changes to hydrographic conditions, and associated sediment
dynamics. It is anticipated that some level of scour may occur where external cable
protection is installed. However, due to the intrinsic purpose of the cable protection, the
protection will be designed to minimise scour.

Scour of seabed sediments around the cable protection has the potential to cause changes
in marine water quality through release of contaminants held in benthic sediments. However,
changes in marine water quality arising from seabed disturbance is only a risk in heavily
contaminated locations.

10.5 Likely Significant Impacts of the Proposed Development

10.5.1 Do Nothing

In the o Nothingbalternative, there would be no landfall or marine construction works
associated with the Celtic Interconnector, and therefore the existing baseline environment
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would be expected to remain unchanged, subject to natural variation. The evolution of the
marine environment in the absence of the Proposed Development will depend on future
levels of marine activity such as military operations and offshore developments, future
resource exploitation such as fishing, and the effectiveness of protected site management,
as well as variation due to climate change. Some of these possible changes may be
planned, such as marine renewable energy developments and cables. Others, however, will
be subject to change such as the evolution of commercial fishing activities as influenced by
economic and resource availability factors, the evolution of maritime traffic as influenced by
economic and port related factors, and the evolution of maritime fleets as influenced by on-
board waste management practices.

10.5.2 Installation Phase

During the installation phase of the Celtic Interconnector, surficial sediments will be
disturbed at both the Landfall at Claycastle Beach and along the marine cable route. Seabed
sediments will be resuspended into the water column and will then settle out again, which
can have an effect, either positive or negative, on benthic habitats and species (Dernie et al.,
2003) (see Volume 3D Part 2 (Technical Chapters), Chapter 13: Biodiversity).

Compared to other offshore activities such as bottom trawling, ship anchoring or large-scale
dredging, seabed disturbance resulting from subsea cable activities is considered temporary
and has a relatively limited extent (Carter et al., 2009; OSPAR, 2012), with the seabed
usually returning to its original state (BERR, 2008). The disturbance itself is restricted to a
narrow strip of seabed, normally limited to an area 2-3m either side of the cable (Bald et al.,
2014; Carter et al., 2009), or in the order of 10m width if the cable has been ploughed into
the seabed (OSPAR, 2009).

Installation tools may have a footprint up to 10m width depending on the burial method used
(OSPAR, 2009; NIRAS, 2015). The level of seabed disturbance caused during clearance or
installation also largely depends on the equipment being used, as well as on the sediment
type (BERR, 2008). The level of disturbance caused by ploughs is considered to be lower
compared to jetting techniques (OSPAR, 2012; NIRAS, 2015).

Dispersion of disturbed sediments is dictated by the local hydrodynamic regime, particularly
near-bottom current speeds (BERR, 2008). Coarser sediments such as sand and gravel
settle relatively close to the origin of disturbance, while finer sediments such as clay and silt
can remain in suspension for a longer period of time creating a larger impact footprint.
However, a greater dispersion also results in a smaller level of deposition at any given point.
The majority of sediment deposition occurs within tens of meters of the cable route (OSPAR,
2009).

The cable burial technique used in Irish Territorial Waters and the Irish EEZ may vary
depending on the geology of the seabed. However, assuming that a corridor of
approximately 15m width will be disturbed by cable-laying equipment, along a length of
151km (in Irish waters), an area of approximately 2.3km? will be directly disturbed by cable
installation. Depending on the installation method used, the trench created by installation
may be partly back-filled by the cable-laying equipment.
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Where external cable protection is not installed, trenches will be naturally infilled along the
majority of the cable route through a combination of natural collapse of temporary trench
walls, the resettling of disturbed suspended sedimentary material, and bioturbation. In these
areas, effects on the seabed are considered to be temporary and, following natural infilling,
the seabed will return to near pre-installation conditions.

During Landfall installation works at Claycastle Beach, a trench will be cut, removing
approximately 4,000m? of beach sediment. This spoil shall be stored within the compound
on the hard standing, to allow the site to be restored to its previous condition following
installation of the conduits. The spoil shall be adequately covered in order to prevent
exposure to the elements. This, combined with use of the cofferdam, will help to prevent
disturbed sediment entering the marine environment. Even if sediment is resuspended
during beach works, intertidal habitats such as sand and mudflats tend to display a low
sensitivity to and high recoverability from temporary sediment displacement likely to occur
from trenching. The recovery of these habitats is dependent on the hydrodynamics of the
surrounding area, although sandy sediments (such as those found at Claycastle Beach) are
likely to recover in less than a year (Tillin and Budd, 2016).

The cable route does not pass through any habitats or areas of environmental sensitivity,
therefore receptor value for sediment quality is considered to be low to negligible. As
described above, the area of seabed with potential to be affected by temporary disturbance
is small within the wider setting of Irish waters, resulting in a low magnitude of change.
Effects as a result of disturbance to seabed sediments during the installation phase are
therefore considered to be not significant.

The introduction of hard material in the form of external cable protection into the
predominantly sedimentary environment of the interconnector cable route has the potential
to cause localised changes to hydrographic conditions and associated sediment dynamics.
The sediments along the cable route are primarily composed of mobile sands. It is therefore
anticipated that some level of scour may occur where external cable protection is installed.
However, due to the intrinsic purpose of the cable protection, the protection will be designed
to minimise scour. Should scour occur, however, the sediment type present along the cable
route (i.e. sands and gravels) means that sediment suspension will be temporary, with
sediments expected to settle out within a single spring-neap tidal cycle. As receptor value is
low to negligible, and low levels of scour are expected, effects on local sediment dynamics
through the presence of external cable protection are considered to be not significant.

In addition to causing disturbance of seabed sediments, the installation phase has the
potential to release / remobilise contaminants held within the sediment when the seabed is
disturbed (BERR, 2008). The location and type of sediment will determine whether
contaminants are likely to be held in the benthic environment.

Contaminants such as oil and heavy and trace metals are most likely found near the
coastline, generally attached to fine sediments, although certain chemicals can persist in
coarser sediments (BERR, 2008). Contaminant release is only a concern in heavily
contaminated locations, such as major ports, oil and gas developments, historical industrial
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areas, and waste disposal or natural sinks, and is of less importance when considering
offshore areas (OSPAR, 2009).

The majority of organic compounds present in the environment are either readily
biodegradable or of low water solubility and hence of limited significance in terms of water
contamination (Tran et al., 1996). However, some organic compounds can reach toxic
concentrations in the dissolved phase, and/or bioaccumulate from the dissolved phase to
toxic levels. These include organo-metallic compounds of lead, tin and mercury.

The release of contaminants usually occurs within a localized area for a short period of time
during the installation (and potentially during any maintenance activities or
decommissioning) and should only be of concern near industrialised areas (BERR, 2008).
Sediment samples collected as part of the cable route surveys in 2015 and 2018 indicate
that neither Claycastle Beach nor the seabed along the cable route in Irish waters is
contaminated. Furthermore, bioavailable metals and hydrocarbons are generally associated
with fine sediments (i.e. <63um) and higher TOC content. As the surficial sediments along
the interconnector cable route are predominantly sands with low associated TOC values, the
risk of resuspension and subsequent desorption of contaminants is lower than in very muddy
sediments.

Contamination arising from seabed disturbance is only a risk in heavily contaminated
locations (OSPAR, 2009). Sediments which are suspended due to cable burial are not
expected to settle out more than 10km away from the installation area, with the majority
(>90%) being deposited within 1km (BERR, 2008; Aquind, 2019). The sediment is expected
to settle out within a single spring-neap tidal cycle. As receptor value is low to negligible, and
magnitude of change is expected to be low, changes in water quality through release of
contaminants held in marine and coastal sediments are considered to be not significant.

The potential for indirect effects on ecological features arising from changes to sediment
guality along the cable route is presented in Volume 3D Part 2 (Technical Chapters),
Chapter 13: Biodiversity.

10.5.3 Operational Phase

Once the cable and its associated infrastructure are installed and operating, it is anticipated
that they will require minimal maintenance. However, in the event of the cable getting
damaged or becoming faulty, operational maintenance activities would be required to repair
the affected components. For offshore components, the cable may need to be cut at the
appropriate location and brought to the surface for repair before being put back into place on
the seabed or replaced. Operational maintenance activities would typically comprise similar
vessels, activities and locations as the installation works.

Sediments are likely to be disturbed during cable maintenance activities, and effects are
considered to be the same as for the installation phase.

The cable route does not pass through any habitats or areas of environmental sensitivity,
therefore receptor value for sediment quality is considered to be low to negligible. As
described above, the area of seabed with potential to be affected by temporary disturbance
is small within the wider setting of Irish waters, resulting in a low magnitude of change.

June 2021
126



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

Effects as a result of disturbance to seabed sediments during the installation phase are
therefore considered to be not significant.

The introduction of hard material in the form of external cable protection into the
predominantly sedimentary environment of the interconnector cable route has the potential
to cause localised changes to hydrographic conditions and associated sediment dynamics.
The sediments along the cable route are primarily composed of mobile sands. It is therefore
anticipated that some level of scour may occur where external cable protection is installed.
However, due to the intrinsic purpose of the cable protection, the protection will be designed
to minimise scour. Should scour occur, however, the sediment type present along the cable
route (i.e. sands and gravels) means that sediment suspension will be temporary, with
sediments expected to settle out within a single spring-neap tidal cycle. As receptor value is
low to negligible, and low levels of scour are expected, effects on local sediment dynamics
through the presence of external cable protection are considered to be not significant.

Contamination arising from seabed disturbance is only a risk in heavily contaminated
locations (OSPAR, 2009). Sediment samples collected as part of cable route surveys
indicate that neither Claycastle Beach nor the seabed along the cable route in Irish waters is
contaminated. Sediments which are suspended due to cable burial are not expected to settle
out more than 10km away from the installation area, with the majority (>90%) being
deposited within 1km (BERR, 2008; Aquind, 2019). The sediment is expected to settle out
within a single spring-neap tidal cycle. As receptor value is low to negligible, and magnitude
of change is expected to be low, changes in water quality through release of contaminants
held in marine and coastal sediments are considered to be not significant.

The potential for indirect effects on ecological features arising from changes to marine
sediments and sediment quality along the cable route is presented in Volume 3D Part 2
(Technical Chapters), Chapter 13: Biodiversity.

10.5.4 Decommissioning Phase

The design lifespan of the Celtic Interconnector is approximately 40 years. A
decommissioning plan will be developed prior to the decommissioning phase of the
Proposed Development, taking into account the decision on whether to recover the cable. It
is currently anticipated that the cable will be left in-situ where deemed environmentally
acceptable and with the understanding that this may require long term monitoring and
maintenance. This current view assumes no legal requirement to recover the cable and
associated infrastructure, including external cable protection. However, should this be the
case, the Proposed Development promoters (EirGrid and RTE) will take appropriate
measures and act responsibly in line with their obligations.

Potential impacts of decommissioning have therefore been considered on this basis, and in
general are expected to be of similar or lesser magnitude to those anticipated during
construction. Further, there is potential for the external cable protection in particular to have
become beneficial to the marine environment by providing localised reef features and
increasing local biodiversity.
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If the cable were to be removed without moving the cable protection, the process would
involve fluidising the seabed with a mass flow excavator and pulling the cable aboard a
vessel with a winch. However, the external cable protection would likely cause an
obstruction to such activity, particularly for long lengths of cable protection therefore it is
considered more environmentally and economically favourable to leave the cable and its
protection in-situ.

If the cable and cable protection are left in place, there would be no likely effect on marine
sediment quality arising as part of the decommissioning phase.

10.5.5 Cumulative Effects
Intra-project

There are no activities from the construction, operation, and decommissioning of the Ireland
Onshore cable elements of the Celtic Interconnector Project that would have an effect on
marine sediment quality. It is therefore unlikely that the Proposed Development could
interact with activities associated with the Onshore cable elements to have a likely significant
cumulative effect on marine sediment quality.

Other projects

There is one other project in the marine environment in the proximity of the Proposed
Development that has the potential to impact marine sediments and sediment quality.
Currently at the pre-planning stage, DP Energy Ireland (DP Energy) is investigating the
feasibility of developing an offshore floating wind energy prospect off the south coast of
Ireland, the Inis Ealga Marine Energy Park (IEMEP). DP Energy intends to carry out site
investigations within the prospect area, potential export cable corridors and landfall areas in
order to assess the site and associated seabed. The results of these investigations will be
used to select optimal cable route(s), landfall option(s), windfarm layout, and provide
baseline data for EIAR.

The Inis Ealga Site is approximately 54km in width stretching from Dungarvan, Co.
Waterford to Cork Harbour, Co. Cork. The Site occupies an area of 925km? and is located
approximately 7.5km south of Power Head, Co. Cork and 26km south of Helvick Head, Co.
Waterford.

As part of the IEMEP project, there are likely to be activities which will impact marine
sediments and sediment quality, for example cable installation and construction of landfall
infrastructure. However, given that the effects of the Proposed Development on sediment
guality are predicted to be both non-significant and temporary, no cumulative effects with the
IEMEP project are expected.

10.6 Mitigation and Monitoring

10.6.1 Installation Phase

The seabed at the Claycastle Beach landfall consists of sandy sediments with depths in
excess of 3.0m. This will allow trench and burial of the cable to the target depth (1.5m) using
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a plough launched from the beach. Coastal erosion studies have indicated the seabed is
stable which will help limit the minimum burial depths for the cable.

When the trench is excavated, approximately 4,000m?® of beach sediment will be removed.
This spoil will be stored within the compound on the hard standing to allow the site to be
restored to its previous conditions following the installation of the conduits. The stored spoil
shall be adequately covered in order to prevent exposure to the elements, and hence
prevent leaching of sediment (and any potential contaminants present therein) into the
marine environment.

In line with guidelines outlined in BERR (2008) and OSPAR (2012), the cable route has been
designed to avoid European designated sites including SACs and SPAs and thus minimise
any potential effects to areas of conservation importance.

During the pre-construction engineering and design phase for the Celtic Interconnector, a
confirmatory analysis of the seabed along the route of the Celtic Interconnector will be
undertaken. From this, the most appropriate installation techniques will be established
(drawing from those presented within Chapter 6: Description of the offshore cable), as
determined by seabed type, to minimize sediment disturbance and hence minimise effects
on marine sediments and sediment quality. In addition, where external cable protection is
required, this will be designed according to seabed type, again, minimizing sediment and
seabed disturbance. Minimising seabed disturbance will minimise the potential resuspension
of contaminants from seabed sediments to the water column.

Where the need for external rock protection is identified, this will be designed according to
the receiving environment (and within the parameters presented in Chapter 6: Description of
the offshore cable), based on seabed type, and the need to reduce seabed disturbance.
Cable protection will be designed to minimise scour, and hence resuspension of sediments.
Rock placement would be sourced from certified quarries, with inert natural stone material
used to minimise the degree of impact.

10.6.2 Operational Phase

Throughout the Proposed Developmentd s | i f e s praamitoring &f thda cabtk iroate will
be undertaken; should such monitoring identify significant changes in the bathymetry or
seabed features (ie sediment type) in the vicinity of the cable route, appropriate measures
will be taken, including replacement or addition of further external cable protection, as
necessary. Such works will include activities similar to initial installation of the cable or cable
installation, using equipment and methods as presented within Chapter 6: Description of the
offshore cable. Where this is required, potential effects will be of a similar type and
magnitude as described and assessed above, during the construction phase.

10.6.3 Residual Impacts

No significant residual effects on marine physical processes, including those of a
transboundary nature, are anticipated.
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11 Marine physical processes

11.1 Introduction

This chapter considers the potential for effects to arise on physical coastal and sedimentary
processes associated with the marine components of the proposed Celtic Interconnector
Project (the proposed development), between the Irish HWM and EEZ boundary, and
focusing on the immediate corridor area. Marine physical processes is a wide-ranging
discipline, with the capacity to interact with a number of other disciplines. The field of marine
physical processes considers the natural cycle of tides, currents, wave climate and the
resulting sediment regime. This chapter deals with potential effects of changes to marine
processes arising from the installation of the proposed development, and cable protection as
required. For the purposes oft hi s a s s marisempmeaedsesd 6ar e defined
sediment and water transport regimes of an area, and the resulting changes to
hydromorphological conditions and features. These changes may subsequently cause
effects on receptors covered in other chapters. Due to these interactions, this chapter should
therefore be read in conjunction with a number of other chapters in Volume 3D Part 2 EIAR
for Ireland Offshore (Technical Chapters), as follows:

1 Chapter 107 Sediment quality;
1 Chapter 1217 Water quality; and
1 Chapter 131 Biodiversity.

11.2 Methodology and Limitations

11.2.1 Legislation and Guidance

There is no specific legislation or guidance directly associated with the assessment of effects
on marine physical processes. As described above, the marine physical processes topic
covers a range of aspects, with the potential to interact and affect other disciplines, including
biodiversity and marine water and sediment quality. Assessment of effects addressed under
those topics has been conducted in relation to the appropriate guidance.

At a wider level, marine physical processes form part of the consideration for both the Water
Framework Directive (WFD) 2000/60/EC and Marine Strategy Framework Directive (MSFD)
2008/56/EC. Elements directly associated with these directives (for example, i S eflaor

I ntegrongoof the eleven 6Qualitative Descri
status outlined in the MSFD) have been considered where appropriate as potential effects
within this assessment, with more detailed assessment from a Directive perspective in

Volume 8B and Volume 8C, respectively.

11.2.2 Desktop Studies

Hydrographic parameters were derived from existing metocean databases (including the
Climate Forecast System data base, produced by the National Center for Environmental
Prediction, and the HOMERE wave database, developed under the Integrated Ocean Waves
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for Geophysical and other Applications (IOWAGA) framework), including wind speeds,
significant wave heights and current speeds. A hydro-sedimentary assessment was also
undertaken to assess the potential for sediment mobility induced by currents and waves
along the whole cable route. Two metocean studies were produced, including detailed
current modelling for the nearshore zone. This built on data calculated at 20 points along the
cable route, identified to represent subareas along the cable route. The location of all study
points along the cable route are presented in Figure 11.1.

Figure 11.1 Study points used to inform metocean study for the Proposed
Development
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Where appropriate, additional, third-party information (including from the ocean current
database, CMEMS, and a general desk-based literature review) has been used to
supplement the data gathered by site-specific field surveys.

11.2.3 Field Studies

A number of surveys were completed along the length of the cable route in Irish coastal and
offshore waters, covering a 500m wide corridor, during 2017 and 2018. These include
completion of:

1 multibeam echo sounder survey, processed to provide a digital terrain model
identifying major bathymetric features and bathymetric changes on the seabed,
including mega-ripples and seabed infrastructure;
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9 side-scan sonar, run at both high and low frequency with digital rendering onto a
seabed mosaic of the area, allowing inference of seabed type, hardness, and
delineation of low-level relief features and discrete objects; and

1 shallow sub-bottom profiling, used to clarify changes that might be seen in the sonar
and surface bathymetry.

11.2.4 Methodology for Assessment of Effects

In broad terms, the assessment of effects on marine physical processes and sediments is
aligned with that presented in Volume 3D Part 2 (Introductory Chapters) Chapter 4: EIAR
Methodology.

Due to the nature of the receptors covered within this assessment (i.e. the seabed itself, and
hydrodynamic conditions such as waves and flows) and their role as pathways of effect,
rather than discrete receptors in their own right, the establishment of numerical scales for the
status of receptors in terms of importance and sensitivity, and for effects in terms of
magnitude, are not appropriate. Instead, changes are described in a more qualitative
manner. However, such scales are applied in, for example, Volume 3D Part 2 EIAR for
Ireland Offshore (Technical Chapters) - Chapter 13: Biodiversity, when considering effects of
changes in marine physical processes on biodiversity, and Volume 3D Part 2 EIAR for
Ireland Offshore (Technical Chapters) - Chapter 15: Archaeology and Cultural Heritage, for
considering the potential effects of scour.

11.2.5 Difficulties Encountered

No difficulties were encountered in the development of this chapter.

11.3 Receiving Environment

The field of marine physical processes considers the natural cycle of tides, currents, wave
climate and the resulting sediment regime. Installation and placement of structures on the
seabed has the potential to influence the flow of water and the associated characteristics of
waves and currents, thus potentially altering the sedimentary regime. In general, as waters
deepen, the proposed development is outside the influence of localised changes in coastal
activities that might affect physical processes at the seabed.

11.3.1 Wind and wave conditions

Spatial variations in wind and wave conditions were recorded along the length of the cable
route, with an average wind velocity greater than 8m/s along most of the route, reducing to
around 6.5-7m/s close to the Irish coast. The wind strength weakens approximately 50-75km
off the Irish coast, where the wind is less regular and affected by turbulence. Westerly and
south-westerly winds are dominant along the length of the cable route. Maximum wind
speeds (up to 31.1m/s in the nearshore zone) were recorded from December to February,
with minimum speeds from June to August; peak wind speeds may increase by
approximately 10m/s during the winter months.

Highly energetic swell coming westerly from the Atlantic Ocean results in harsh wave
conditions, again, beginning to decrease around 70km from the Irish coast. Due to the
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prevailing wind conditions, the main direction of the overall sea state has a west-south-west
incidence, with these winds tending to create higher wind sea waves than those towards the
French coast.

Maximum significant wave heights of up to 7m were recorded within the nearshore zone in
Irish Territorial Waters.

11.3.2 Sealevel

The highest positive storm surges (where tides and waves combine to push water onshore)
occur during winter, with stronger winds blowing in from the south-west, and lowest negative
storm surges (where water is pushed away from the shore) occur during spring, when winds
from the north-east / east-north-east become stronger. This shift in prevailing peak wind
directions tends to accentuate ebb tides and attenuate flood tides, also contributing to overall
lower negative storm surges.

11.3.3 Currents

Tidal currents are stronger during the equinoxes in spring and autumn. At the Irish end of the
cable route, where tides are weaker, the strong winter winds have a greater impact on peak
current speeds which contributes to a higher seasonal variability. In the northern half of the
cable route, in the offshore zone, current velocities average less than 0.25m/s
(approximately 0.5 miles/hr) and decrease inshore towards the Irish shoreline.

The main current directions are dictated by the ebb and flow tidal conditions and follow a
west-south-west to east-north-east axis along most of the cable route.

11.3.4 Seabed conditions and depth

At a general level, the nature of the seabed sediment along the cable route is predominantly
fine to coarse sands, with occasional gravel and pebbles, with the dominant sediment type
represented by gravelly muddy sand, according to the Folk classification®. In Irish waters,
mean particle size recorded was below 3mm diameter, with higher proportions of gravel
(<35%) being recorded at only two stations, and the same for fine particles, although fine
sediment was generally more prevalent within the Irish marine zone. Where finer sediments
are present in this area, due to the comparatively high energy environment (in particular in
shallower waters), silts and clays may often remain suspended, being prevented from
settling by tidal currents and wave action. Overall, in Irish waters, seabed sediments are
sand dominated, with maximum levels of approximately 90% recorded at some sampling
stations.

The hydro-sedimentary study carried out for the proposed development assessed the
potential for sediment mobility induced by currents and waves along the cable route. In Irish
waters, wave-induced sediment mobility occurred close to the shore, in depths of up to 20m
(with a probability of occurrence in this zone of 20%), decreasing as water depth increases
to 60m, beyond which waves have no influence on surficial sediments. At depths of 80m and
beyond, current-induced sediment mobility dominates. In the offshore zone, the sediment

46 Folk, R.L. (1980) Petrology of Sedimentary Rocks. Austin, Tex: Hemphill Pub. Co. Print.
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thickness with the potential to be affected by wave- or current-induced mobility is generally
less than 1m but can reach 1.5 - 2m in very localised areas.

In Irish waters, the seabed depth drops away steeply in the first 20km of the proposed cable
route, with the majority of the Celtic Interconnector being located in waters with a water
depth of 60m plus, reaching maximum depths of over 100m.

11.4 Characteristics of the Proposed Development

As outlined in Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5:
Description of the Landfall and Chapter 6: Description of the Offshore Cable, the installation
of the Celtic Interconnector and associated cable protection will inevitably result in a level of
disturbance to the seabed, with resulting effects on marine physical processes in the
immediate vicinity. During preparatory works, this may include removal of boulders found
along the cable route, and sand wave sweeping.

Installation of the cable will be undertaken using methods including, as appropriate to local
seabed conditions, ploughing, jetting and mechanical trenching. Within the nearshore zone,
the need for rock trenching is not expected although approximately 33km of the route is
underlain by chalk in the Irish EEZ potentially requiring specialist rock-cutting tools.

Optimum burial depths of 0.8-2.5m are sought for the cable; where this is not possible,
external cable protection shall be installed. In Irish waters, the need for rock placement as
external cable protection has been estimated as 5,100 tonnes (t) in Irish Territorial Waters,
and approximately 42,500t within the Irish EEZ, along the total length within Irish waters of
151km.

11.5 Likely Significant Impacts of the Proposed Development

11.5.1 Do Nothing

In the Do Nothing alternative, there would be no subsea works along the proposed route of
the Celtic Interconnector in relation to the proposed development. However, over the
estimated lifetime of the proposed development, changes to marine hydrological changes
would be expected as a result of climate change, with associated changes in the marine and
coastal sedimentary processes. At this stage, the degree of predicted change cannot be
guantified.

11.5.2 Installation Phase

Disturbance to, and loss of, seabed features during cable installation

During the installation phase of the Celtic Interconnector, the surficial sediments, and
associated features such as sand waves or mega-ripples, along the cable route will be
disturbed and may be permanently lost as a result of seabed preparation and the physical
laying of the cable. Based on a worst-case assumption that a corridor of approximately 15m
(i.e. 0.015km) will be directly disturbed by cable-laying equipment (within the general
indicative 500m installation corridor), along a length of 151km in Irish waters, an area of
2.265km? will be directly disturbed by cable installation. Depending on the installation
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method used, the trench created by installation may be partly or fully back-filled by the cable-
laying equipment.

Where external cable protection is not installed, the trenches will be naturally infilled along
the majority of the cable route, through a combination of natural collapse of temporary trench
walls, the resettling of disturbed suspended sedimentary material and bioturbation (the
natural movement / disturbance of sediment by organisms including, for example, burrowing
worms). In such areas, effects on seabed features are considered to be temporary, and
following natural infilling, the seabed will return to a similar condition as it was pre-
installation.

The cable route does not pass through any important sedimentary or bathymetric features
such as sandbanks, therefore receptor value for the seabed features is considered to be low.
As described above, the area of seabed with potential to be affected by temporary
disturbance is small within the wider setting of Irish waters (both coastal and offshore),
resulting in a low magnitude of change. Effects as a result of disturbance to, and loss of,
seabed features are therefore considered to be not significant.

The potential for indirect effects on ecological features arising from physical sediment
disturbance along the cable route is presented in Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 13: Biodiversity.

Disturbance to, and loss of, seabed features during installation of cable protection

For those areas where the optimum burial depth cannot be achieved, external cable
protection will be installed using either rock protection or cable mattressing, as appropriate,
as presented in Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter
6: Description of the Offshore Cable. The requirement for external cable protection will be
established during the detailed design phase, therefore at the time of writing, the exact
length of the route which will need this additional protection is not finally confirmed. For the
purposes of assessing potential effects, the precautionary assumption that the whole length
of the cable route within Irish waters (i.e. 151km) will be protected, has been made. As
calculated above, as a worst case, it has been assumed that cable protection will be
installed in a corridor approximately 5m either side of the actual cable route, resulting in
potentially up to a 15m wide corridor (i.e. 0.015km), and an area of 2.265km? covered by
external protection.

Installation of external rock protection has the potential to change the localised nature of the
seabed through the introduction of a hard substrate. However, external protection will be
minimised and will only be required in areas where trenching is not deemed feasible, through
either the presence of other seabed assets / obstacles (such as at cable crossings), where
ground conditions are too hard, or where secondary protection is required to achieve the
required burial depth.

In the areas where ground conditions are too hard to trench, installation of external rock
protection will result in addition of hard substrate into areas where such conditions already
exist, therefore there will be no significant change to the seabed types present. Where
external rock protection is installed over cable crossings, or as secondary protection, there is
the potential for permanent loss of seabed features in sedimentary environments. However,
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as described above, this is anticipated to be over a small and localised area, a maximum of
2.265km? as a worst case, compared to the wider marine area.

The cable route does not pass through any important sedimentary or bathymetric features
such as sandbanks (ridges of sand), therefore the receptor value for seabed features is
considered to be low to negligible. The area of seabed permanently changed in nature will
be small in magnitude, when compared to the wider marine area. Effects on seabed features
as a result of installation of external rock protection are therefore considered to be not
significant.

The potential for indirect effects on ecological features arising from physical sediment
disturbance along the cable route is presented in Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 13: Biodiversity.

Changes to coastal erosion patterns due to installation works at the cable landfall

Any works within the intertidal zone have the potential to affect existing patterns of erosion
and/or accretion within the coastal zone. For this element of the EIAR, assessment has
drawn on the Irish Coastal Protection Strategy Study (ICPSS)47, which provides strategic
coastal erosion maps for the Irish coastline, which are used to inform policy, planning and
development of coastal areas. In the study, Youghal, adjacent to Claycastle, was noted as
an area potentially vulnerable to wave over-topping during storms, and an area of potential
flood risk.

At Claycastle Beach itself, the purpose of works during installation is to ensure that the
infrastructure is installed in a manner which is safe to both the surrounding environment, and
the cable itself, with a key consideration for the latter being ensuring the cable remains
buried. Although trenching across the beach will result in disturbance of the existing
sediment transport regime, this disturbance will be temporary in nature (estimated to be
approximately 10 weeks, based on the worst case scenario), with the beach being restored
to its original state following installation. Once installed, the cable will be buried at a sufficient
depth (minimum 1m) that it will not interact with surface sediments, and so changes to
existing coastal processes are not anticipated. Further, periodic surveys of the cable during
its lifecycle will be undertaken to confirm that it is remaining at a suitable depth from both an
engineering and environmental perspective. Should these surveys identify a need for any
reburial, this work will be undertaken as described in Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 5: Description of the Landfall and Chapter 6:
Description of the Offshore Cable, with potential effects anticipated to be no greater in
magnitude than those described here. Effects on coastal erosion patterns are therefore
considered to be not significant.

47 |rish Coastal Protection Strategy Study. Available online at:
https://www.gov.ie/en/publication/eedOfb-irish-coastal-protection-strategy-study-icpss/. [Accessed 28
February 2021]
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Impacts of Unexploded Ordnance

Although surveys have suggested there is not a high risk of encountering unexploded
ordnance (UXO), as presented in Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) - Chapter 6: Description of the Offshore Cable, if such a target is identified, the
preference will be avoidance by localised re-routing. If this is not possible there are a
number of options for its safe removal and/or detonation. In terms of potential effects on the
seabed of the cable route, the worst case would be for the target to be detonated in situ,
where it is found. Depending on the size of the target, this could result in damage to the
surrounding marine environment, including loss of habitats and seabed features. However,
at the time of writing, the presence of UXO along the route is not considered likely, and
should any targets be identified, these would be reviewed and disposed of through liaison
with the appropriate authorities, including, if required, completion of any additional impact
assessment required at the time. Further assessment of this is considered within Appendix
11A.

11.5.3 Operational Phase

Changes to bathymetry through placement of external cable protection

Throughout the majority of the route, the cable will be buried at a minimum depth of 1m
below the seabed surface, therefore is not anticipated to have any effect on local bathymetry
in terms of seabed features or overall water depth.

External cable protection will be installed only in areas where optimum burial depth cannot

be achieved, or where obstacles and/or cable crossings are required; this is not expected to

be the case for the full length of the route. However, as above, for the assessment of effects,

the precautionary assumption that rock protection will be required along the full cable route

has been made. As a result, there may be the need to install external rock protection along

the length of the cable, upto approximat el y 1m 6deepd, and proud of
Irish waters, the seabed displays a range of features, including ridges of up to 0.3m height,

occasional depressions, and mobile sediment features such as sand ripples. As a result, the
introduction of a feature up to 1m in height is unlikely to result in a significant change to the

seabed.

Overall water depth is also not expected to be significantly affected due to the water depths
recorded along the route (between 60m and 100m within the Irish EEZ). The change as a
result of cable protection would be 1.6% in water depths of 60, and less in deeper waters.
This degree of change is not likely to alter broad-scale hydrosedimentary processes or other
concerns such as the draft depths required by vessels (Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 18: Shipping and Navigation). In shallower waters,
where any change in depth may be proportionally greater in relation to the existing water
depth, for example on the approach to Claycastle Beach, it is anticipated that the cable
would be buried, thereby avoiding the need for external cable protection. This will be
confirmed prior to cable installation. No significant changes to water depth are therefore
anticipated within Irish Territorial Water or the Irish EEZ.
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Effects on bathymetry through placement of external cable protection are therefore
considered to be not significant.

Changes to local sediment dynamics through the presence of external cable protection

Introduction of hard material into an area which is predominantly sedimentary has the
potential to result in localised changes to hydrographic conditions, and associated sediment
dynamics. As described above, the seabed along the route of the Celtic Interconnector
exhibits a number of features, including mobile sand ripples and waves.

It is anticipated that a level of scour may occur where external cable protection is installed.
However, due to the purpose of the cable protection, its will be designed to minimise this
occurring, for example through the slope of the installed protection, minimising changes to
micro-level water flows in the immediate vicinity. Further, due to the mobile nature of the
seabed, should any temporary scouring occur, this is likely to be infilled in a short period of
time. As noted above, no environmentally sensitive habitats (ie those designated as being of
conservation importance or supporting qualifying features of designated sites) were recorded
along the cable route, and low levels of scouring are anticipated. Effects on local sediment
dynamics through the presence of external cable protection are therefore considered to be
not significant.

Potential disturbance to subsurface peat in the intertidal zone

Surveys in the area have shown that there are areas of subsurface peat in the intertidal zone
at Claycastle Beach, approximately 4m below the surface on the beach, reaching depths of
approximately 8m moving into the subtidal zone.

—— Celtic Interconnector Cable Route
{3 Landfall location
[ Exposed peat
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Trenching across the beach is anticipated to be at a depth of around 3m, and therefore
should not interact with the subsurface peat. If, during the installation process at the landfall,
any peat is cut away, the resulting pocket in the beach sediment will be filled with existing
beach sediment, predominantly sand. It will not be feasible for the original peat to be
returned to the location or in the same physical state, meaning that this will be permanently
lost from the system. As a result, concerns have been raised through consultation with Cork
County Council that this may result in dangerous conditions for bathers and other beach
users, through changes to the beach profile, or the potential for holes to appear as a result of
the works. However, the sedimentary nature of the intertidal zone at Claycastle, the
approximate 4m of existing sedimentary deposits above the peat and in particular the
density of sands and gravels which comprise the beach site, will mean that natural coastal
processes within the zone will prevent such holes appearing as a result of the works, once
they have been backfilled during the installation process. This will be subject to ongoing
monitoring of the cable, to ensure that sufficient levels of burial are maintained, and that no
damage to the beach occurs as a result of the works. The potential damage to the beach as
a result of disturbing subsurface peat is therefore considered to be not significant.

11.5.4 Decommissioning Phase

The operational life of the equipment and apparatus of the Celtic Interconnector is expected
to be 40 years. Thereafter, as presented within Volume 3D Part 1 7 Introductory Chapters, it
is assumed that the equipment will be decommissioned and replaced with new equipment.

Decommissioning impacts have been considered from a marine physical processes
perspective, with such effects likely to be of a similar or lesser magnitude than those
described and assessed for the construction of the Proposed Development.

11.5.5 Cumulative Effects
Intra-project

There are no activities from the construction, operation, and decommissioning of the Ireland
Onshore cable elements of the Celtic Interconnector Project that would have an effect on
marine physical processes. It is therefore unlikely that the Proposed Development could
interact with activities associated with the onshore cable elements to have a likely significant
cumulative effect on marine physical processes.

Other projects

Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 16: Material
Assets, describes a number of projects or other developments within the vicinity of the Celtic
Interconnector, including the Inis Ealga Marine Energy Park (currently at early concept /
feasibility stage), the site of which is intersected by the proposed cable route. Inis Ealga
Marine Energy Park is a large proposed floating offshore wind park, with each turbine
typically having between three and six mooring lines, depending on turbine design, as well
as the need for inter-array and export cabling, which may result in a range of effects similar
to those of the Celtic Interconnector. However, at the time of writing, design details for the
Proposed Development, and other offshore wind farm sites, are not yet available, so it is not
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possible to quantify precise interactions between the projects. Given their early stage of
planning, it is likely that the installation of the Celtic Interconnector will be complete by the
time the Inis Ealga Marine Energy Park is under development. Therefore, any consideration
of marine physical processes, and assessment of potential interactions, will be the
responsibility of the offshore wind developers and decision-makers at that time.

11.6 Mitigation and Monitoring Measures

11.6.1 Construction Phase

During the pre-construction engineering and design phase for the Celtic Interconnector,
detailed sub-bottom profiling and accompanying analysis of the seabed along the route of
the Celtic Interconnector will be undertaken. From this, the most appropriate installation
techniques will be established (from those outlined within Chapter 6: Description of the
offshore cable), as determined by seabed type, to minimise sediment disturbance.

Throughout the route, the most appropriate installation techniques shall be selected, to
ensure external cable protection is only installed where necessary; in these situations, the
rock protection this will be designed according to seabed type, again, minimising sediment
and seabed disturbance.

11.6.2 Operational Phase

As outlined above, where the need for external rock protection is identified, this will be

designed in accordance with CIRIA Rock Manual using EN13383:2002 standard

armourstone according to the receiving environment, based on seabed type, and the need to

reduce seabed disturbance. Throughout the Proposed Developmentd s | i f espan, peric
monitoring of the route will be undertaken48; should such monitoring identify significant

changes in the bathymetry or seabed features in the vicinity of the cable route, appropriate

measures will be taken, including replacement or addition of further external cable

protection, as necessary.

11.6.3 Residual Impacts

Subject to full implementation of mitigation, no significant residual effects on marine physical
processes, including those of a transboundary nature, are anticipated.

48 At the time of writing, the frequency of cable route monitoring works is not confirmed; however, it is
likely that this will happen approximately every 3-5 years.
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12 Marine water quality

12.1 Introduction

This chapter provides an overview of the marine water quality likely to be present along and
adjacent to the proposed Celtic Interconnector route and considers the potential significant
impacts that the installation and operation of the Proposed Development may have on
marine water quality within Irish waters, as well as the mitigation measures to be
implemented to avoid, reduce, and offset any potential impacts.

This chapter deals with potential effects of changes to marine water quality arising from the
installation of the Celtic Interconnector cable, including landfall at Claycastle Beach, and
cable protection as required. However, marine water quality has the potential to be
influenced by other receptors, such as sediment quality, and changes to marine water quality
may subsequently cause effects on receptors covered in other chapters. Due to these
interactions, this chapter of the EIAR should be read in conjunction with a number of other
Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters), including:

1 Chapter 10: Marine Sediment Quality.

1 Chapter 11: Marine Physical Processes.
1 Chapter 13: Biodiversity.
1

Chapter 19: Commercial Fisheries.
12.2 Methodology and Limitations

12.2.1 Legislation and Guidance

Key legislation relevant specifically to the assessment of potential effects on marine and
coastal water quality includes:

M The Convention for the Protection of the Marine Environment of the North-East
Atlantic (the AOBPARI 2 qihtheeOBRAR blazardous
Substances Strategy; and (ii) Strategy for a Joint Assessment and Monitoring
Programme (JAMP);

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

The Marine Strategy Framework Directive (MSFD) (2008/56/EC);
The Water Framework Directive (WFD) 2000 (2000/60/EC);

The Bathing Water Directive (BWD) 2006 (2006/7/EC);

The Shellfish Waters Directive (SFWD) 2006 (2006/113/EC); and

=A =/ =4 =4 =

The Priority Substances Directive (2013/39/EU), amending the original Priority
Substances Directive (2008/105/EC).
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The WFD and MSFD seek to ensure, respectively, Good Ecological Status and Good
Environmental Status (GES) within designated water bodies, with the MSFD covering waters
beyond 1 nautical mile (nm) and the WFD covering freshwater, transitional and coastal
waters up to 1nm. A Water Framework Directive Assessment has been carried out for the
Proposed Development and is presented in in Volume 8C.

Broadly, GES for the marine environment means that marine waters are:
9 Ecologically diverse;
1 Clean, healthy and productive; and

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

The WFD Assessment carried out as part of the Proposed Development identified, as part of
the screening process, two WFD waterbodies which could potentially be impacted by the
Proposed Development. These are Youghal Bay (water body number: IE_SW_020_0000)
and Western Celtic Sea (water body number: IE_SW_010_0000).

The BWD and the SFWD are only applicable at designated bathing waters and
shellfisheries, respectively.

The Irish landfall for the Celtic Interconnector will be at Claycastle Beach near Youghal,
County Cork. As this area is a designhated bathing beach, the BWD is applicable. Effects on
Bathing Waters are covered in the Water Framework Directive Assessment that has been
carried out for the Proposed Development, presented in in Volume 8C.

The SFWD concerns the quality of shellfish waters and applies to both coastal and brackish
waters. Annex | to the Directive sets out requirements for the physico-chemical parameters
(oxygen content, temperature, salinity etc.) in the shellfish water, as well as requirements
regarding the contaminants present. The SFWD is only applicable at designated
shellfisheries, the nearest of which is 4km from the Celtic Interconnector cable route. The
Proposed Development does not intersect with any designated shellfisheries.

The Priority Substances Directive aims to control pollution caused by certain dangerous
substances discharged to the aquatic environment. Two lists of compounds have been
established. List | contains substances regarded as being particularly dangerous because of
their toxicity, persistence and bioaccumulation and the discharge of which must be
eliminated. List Il contains substances which are less dangerous, but which nevertheless
have a deleterious effect on the aquatic environment and the discharge of which must be
reduced.

12.2.2 Desktop Studies

A Water Framework Directive Assessment has been carried out for the Proposed
Development and is presented in Volume 8C.

Sediment chemistry samples were collected as part of the benthic surveys conducted along
the cable route. Where appropriate, additional third-party information has been used to
supplement these data.
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12.2.3 Field Studies

A number of marine and coastal surveys have been completed along the proposed cable
route, with findings and wider reporting being provided by:

9 CELTIC Interconnector Study Synthesis. Prepared by Wood Group for EirGrid &
RTE. Doc Ref: 400584-PL-REP-001, Rev: H. July 2019.

1 Celtic Interconnector Project. Volume 1 - Combined Inshore, Nearshore and Offshore
Environmental Field Reports. Project No: 2015-001. Client Ref No: CELTIC-
SUR1415-BEN-R01-V01 (BHM_2015-001). December 2015. Report prepared for
EirGrid Plc and RTE by Bibby HydroMap and Benthic Solutions.

1 Celtic Interconnector Project. Volume 2 - Combined Celtic Interconnector Habitat
Assessment Survey and Environmental Baseline Report. Project No: 2015-001.
Client Ref No: CELTIC-SUR1415-BEN-R02-V02 (BHM_2015-001). January 2016.
Report prepared for EirGrid Plc and RTE by Bibby HydroMap and Benthic Solutions.

7 Celtic Interconnector Project. Benthic Survey Report. Final report. Ref No: 2018-
0019-016-BNT, Revision C3. September 2018. Report prepared for EirGrid Plc and
RTE by Next Geosolutions.

With the exception of bathing and shellfish water areas, concentrations of contaminants in
marine waters are not routinely measured under the existing monitoring programmes, and
no water samples were taken as part of the route survey. However, benthic sediment
samples were collected for chemical analysis.

12.2.4 Methodology for Assessment of Effects

Within this chapter a systematic approach to the assessment of effects has been followed
where possible, which includes:

1 A description of the relevant baseline conditions;
A description of any proposed mitigation measures incorporated into the proposal;
Identification and assessment of potential effects;

1
1
1 Identification and assessment of cumulative effects (where appropriate); and
1 Identification and assessment of residual effects remaining following the
implementation of mitigation.

The assessment of effects on marine water quality broadly follows the methodology
presented in Volume 3D Part 1 EIAR for Ireland Offshore (Introductory Chapters). The
evaluation and assessment within this chapter has been undertaken with reference to
relevant parts of the 2017 Draft Guidelines on the information to be contained in
Environmental Impact Assessment Reports (EIAR) issued by the Environmental Protection
Agency (EPA), and 2018 Guidelines for Ecological Impact Assessment in the United
Kingdom and Ireland developed by the Chartered Institute of Ecology and Environmental
Management (CIEEM). This is recognised as current best practice for ecological assessment
and provides guidance to practitioners for refining their own methodologies.
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The assessment considers, as appropriate: direct, indirect, secondary and cumulative
impacts and whether the impacts and their effects are short, medium, long-term, permanent,
temporary, reversible, or irreversible. The assessment of impacts then takes into account the
baseline conditions to describe:

1 How the baseline conditions will change as a result of the Proposed Development
and associated activities; and

1 Cumulative impacts of the proposal and those arising from other developments.

The significance of a potential impact is defined by the sensitivity of the receiving
environment and the character of the predicted impact (as outlined in Volume 3D Part 1
EIAR for Ireland Offshore (Introductory Chapters)). In some cases, magnitude or significance
cannot be quantified with certainty; in these cases, professional judgement is used to identify
the significance of an impact.

Despite it only being necessary to assess and report significant residual effects (those that
remain after mitigation measures have been taken into account), it is good practice to make
clear both the potential significant effects without mitigation and the residual significant
effects following mitigation. This helps to identify necessary and relevant mitigation
measures that are proportionate to the size, nature and scale of anticipated effects. Impacts
are therefore considered initially in the absence of mitigation. After avoidance / mitigation
measures and necessary compensation measures have been applied, and opportunities for
enhancement incorporated, impacts are reassessed and residual impacts are identified.

In the Scoping Report for Foreshore Licence Application and Environmental Impact
Assessment Report (Wood, 2020) produced for the Proposed Development, three potential
effects on marine water quality were identified. These were:

1 Release of hazardous substances through loss of chemicals/fuels from installation
vessels;

91 Discharge of wastewater and solid waste (including plastics) from installation
vessels; and

1 Changes in water quality through release of contaminants held in marine and coastal
sediments.

Vessels will manage on-board waste streams including wastewater and sewage in line with

international agreements such as the International Convention for the Prevention of Marine

Pollution from Ships (the MARPOL convention), with Annex IV relating specifically to sewage
management and Annex V relating to solid waste streams such as garbage. The potential

effect O0di stcehmaartgeer ocafndwassol i d waste (including pl
has therefore been scoped out of this assessment.

12.3 Receiving Environment

With the exception of bathing and shellfish water areas, concentrations of contaminants in
marine waters are not routinely measured under the existing monitoring programmes, and
no targeted water sampling was undertaken as part of the route survey. Baseline information
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regarding marine water quality in the water column along the Proposed Development cable
route has therefore been drawn from existing sources.

Water quality has the capacity to be affected through release of contaminants held in marine
and coastal sediments when those sediments are disturbed. While water chemistry data are
not available from the route surveys, detailed geophysical, geotechnical and benthic surveys
were undertaken in Irish Territorial Waters and in the Irish EEZ along the proposed cable
route. These surveys included physico-chemical sampling of surficial sediments for particle
size analysis (PSA), total organic carbon (TOC), total organic matter (TOM), heavy and trace
metals, hydrocarbons, and polycyclic aromatic hydrocarbons (PAH). The results of these
surveys as they pertain to baseline sediment quality are presented in Volume 3D Part 2
EIAR for Ireland Offshore (Technical Chapters) - Chapter 10: Marine Sediment Quality.

Marine water quality at any particular location on the Irish continental shelf is the result of a
combination of source, transport and removal mechanisms for different individual chemical
species. There are many routes by which substances with the potential to affect water
guality enter the Celtic Sea, both through natural processes and as a result of anthropogenic
activity, although there is evidence to suggest that anthropogenic inputs have reduced over
the past few decades (UKMMAS, 2010).

Water quality monitoring is undertaken in coastal waters by the respective local authorities
as part of the requirements of the EU 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 1nm and "chemical status" of surface and
ground waters in territorial waters (out to 12nm).

The Irish landfall will be at Claycastle Beach near Youghal, County Cork. There is a

designated bathing waterareah er e ( 6 Yo u g h aClgycasilé Begchiaant | e 6)
approximately 500m long gently sloping sandy beach that holds Blue Flag Bathing Water

Status, which demonstrates that the beach complies with the ‘excellent’ standard outlined in

the BWD. This status also signals compliance with a specific set of criteria relating to water

guality, information provision, environmental education, safety and environmental

management. The bat hing water quality at Claycastle w
Prior to 2019, however, water quality status has shown some variability; water quality status

was recorded as o6sufficient6 -20i8.I2Haslbéenaoted, 2015, P2
however, that these results were biased by the poor 2012 season (EPA, 2018).

The WFD Assessment carried out as part of the Proposed Development identified, as part of
the screening process, two WFD waterbodies which could be potentially impacted by the
Proposed Development. These are oOYWeghaetnB@glbt amdSéa. 0

Youghal Bay (part of the Lee, Cork Harbour and Youghal Bay catchment area) has an

overall waterbody assessment status (2013-2018) of &émoderated (with &g
status; Omoderated chemical s Watergualityataroughalo hi gh o n
Bay is considered O6At Ri sk©& due Duriogthe B0O&3-2015essur e
monitoring period, increases in nitrogen loads and opportunistic macroalgae were recorded

in Youghal Bay, although this improved in the 2013-2018 RBMP cycle. In the 2013-2018
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RBMP cycle, Youghal Bay failed the environmental quality standard for dissolved oxygen but
passed the environmental quality standard for dissolved inorganic nitrogen.

The Western Celtic Sea waterbody asses-201,nt
however water quality in t hiAdulWRFDassessmentordhe s i

components of the Celtic Interconnector in Irish waters has been undertaken and shown that
the Proposed Development will not have an adverse effect on the relevant water bodies.
Therefore, if the Western Celtic Sea water body is subsequently assigned, there will be no
deterioration, or prevention of reaching GES, as a result of the Celtic Interconnector.

Limited seawater quality data are available from the OSPAR Quality Status Report 2000 for
Region Il (Celtic Seas), an update of which is due in 2023. In general, the report indicates
that inputs of potential contaminants, including metals, nutrients, and polychlorinated
biphenyls (PCBs), were stable throughout the 1990s. There were, however, indications of
slight increases in nitrogen and phosphorous from the south and southeast coasts of Ireland,
with both displaying high inter-annual variability.

With regard to metallic contaminants, lead (Pb) and mercury (Hg) are strongly associated
with particulate material and therefore, except very close inshore and near to sources such
as rivers, dissolved concentrations tend to be low. Copper (Cu), zinc (Zn) and cadmium (Cd)
tend to stay in the dissolved phase, thus their concentrations tend to reflect much more
closely mixing with oceanic seawater. The OSPAR report describes the concentrations of
these dissolved metals in the Celtic Sea as being generally consistent with background
levels, although in coastal areas (particularly estuaries) higher levels were recorded.

Turbidity provides a measure of Suspended Particulate Matter (SPM), both mineral and
organic, in the water column. The organic fraction of SPM predominantly results from
biological activity in the water column and consists primarily of planktonic material and
bacteria. This will not be influenced by any activities associated with cable installation and
will not be discussed further in this Chapter. Inorganic SPM, which includes suspended
sediments, results from inputs from rivers (derived both from erosion in the river catchments
and from chemical reactions in the estuarine zone), fallout from the 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. SPM concentrations are highly variable, both spatially and
temporally, depending on proximity to terrestrial sources, water depth, and weather
conditions (UKMMAS 2010).

SPM loads are also highly dependent on near-bottom current speeds, with higher speeds
resulting in more resuspension of sediments. As a result, SPM loads tend to be greater
during spring tides than during neaps and can increase to very high levels during storm
events (UKMMAS 2010). Satellite imagery data (Rivier et al., 2012; Cefas, 2016) indicate
seasonality, with non-algal surface SPM concentrations in the western Celtic Sea being
generally very low (< 1mg/l) except in winter, when monthly-averaged values of up to around
5mg/l have been observed.

As a general indication of naturally occurring SPM loads resulting from sediment
resuspension, values in the order of 1,000mg/l have been measured in the surf zone of
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sandy beaches (Voulgaris and Collins, 2000), while surface inorganic SPM loads in water
depths of over 70m in the central English Channel may exceed 6mg/l during the winter
(Rivier et al., 2012).

The baseline environment is not static and will exhibit some degree of natural change over
time, with or without the Proposed Development in place, due to naturally occurring cycles
and processes. Therefore, when undertaking impact assessments, it is necessary to place
any potential impacts in the context of the envelope of change that might occur naturally
over the timescale of the Proposed Development.

Further to potential change associated with existing cycles and processes, it is necessary to
take account of the potential effects of climate change on the marine environment. Mean sea
level is likely to rise during the 21st Century as a consequence of either vertical land
(isostatic) movements or changes in eustatic sea level. A rise in sea level may allow larger
waves, and therefore more wave energy, to reach the coast in certain conditions and
consequently result in an increase in local rates or patterns of erosion and the equilibrium
position of coastal features. It is however unlikely that significant changes in the level of
contaminants in the western Celtic Sea will occur as a result. In addition, there is a high
degree of uncertainty of how winter storm tracks over the North Atlantic Ocean may be
altered due to climate change. Natural variability in wind speeds and hence wave height is
large and dominant and is projected to remain so for the century to come (Gallagher et al.,
2016).

12.4 Characteristics of the Proposed Development

Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter 5: Description of
the Landfall and Chapter 6: Description of the Offshore Cable) provide a detailed account of

the Proposed Development for the landfall at Claycastle Beach, the foreshore, and works in

the wider marine environment.

The installation of the Celtic Interconnector cable will cause disturbance to the seabed, with
resulting effects on marine water quality in the immediate vicinity. The mechanisms by which
this will occur are described in the following sections.

12.4.1 Landfall at Claycastle Beach

During Phase | of the Landfall installation, beach preparation works, including excavations,
will take place. This will involve the following activities:

M Open cut trenching across Claycastle Beach;

9 Installation of temporary causeway;
9 Installation of cofferdam with sheet piling;
1 Excavation of cofferdam and removal of sediment to installation compound,;
1 Installation of conduits into trench and replacement of spoil; and
1 Installation of temporary winch platform and winch.
June 2021
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In Phase 2 of the Landfall installation, cable pull-in will take place, which will involve the
following activities:

1 Excavation of receiver pits;

M Arrival of submarine cables on cable lay vessel and transferral of messenger wire to
cable laying vessel;

1 Cable pull-in by winch, from cable laying vessel through conduit to the Transition
Joint Bay;

1T Commencement of offshore cable burial by cable laying vessel with plough; and
1 Reinstatement of receiving pit and beach.

The disruption to beach sediments during both Phase 1 and 2, particularly through trenching
and excavation works, has the potential to cause changes in marine water quality through
increases in turbidity and release of contaminants held in beach sediments. However, results
from benthic surveys of the cable route indicate that the beach sediments are not
contaminated (Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) - Chapter
6: Marine Sediment Quality). The volume of sediments to be removed during excavation of
the trench is estimated at approximately 4,000m3. The spoil will be stored within the
compound on hard standing. The stored spoil shall be adequately covered in order to
prevent exposure to the elements, and hence prevent leaching of sediment (and any
potential contaminants present therein) into the marine environment. Once landfall works are
completed, the trench spoil will be returned to the trench to reinstate the beach to its prior
condition.

The cable pull-in (Phase 2) does not interact with water quality so there is no credible
pathway for impacts to water quality from this activity. However, the presence of installation
vessels will marginally increase the risk of a pollution incident, which has the potential to
negatively impact marine water quality. The running aground of a vessel or a collision could
lead to a fuel spill. In addition, cleaning fluids, oils and hydraulic fluids used onboard cable
laying vessels could be spilled overboard or unintentionally discharged. However, a pollution
incident would only occur in case of an accident and is therefore considered an unlikely
effect.

12.4.2 Cable Route

The installation of the submarine cable as part of the marine construction works will typically
follow a sequence similar to the following:

Contractor survey, route engineering and finalisation;
UXO intervention campaign;

Boulder clearance;

Pre-lay grapnel runs;

Construction of infrastructure crossings;

=A =4 =4 =4 4 =4

Pre-lay route survey;
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1 Cable lay and post-lay survey; and
9 Burial and post-burial survey.

Installation of the cable will be undertaken using methods including (as appropriate to local
seabed conditions) ploughing and mechanical trenching. Optimum burial depths of 0.8m to
2.5m are sought for the cable; where this is not possible, appropriate external cable
protection shall be installed.

There is the potential for marine water quality to be impacted by any activity which causes
disturbance of the seabed along the route through release of contaminants held in surficial
sediments. However, changes in marine water quality arising from seabed disturbance is
only a risk in heavily contaminated locations. Sediment samples collected as part of cable
route surveys in 2015 and 2018 indicate that neither Claycastle Beach nor the seabed along
the cable route in Irish waters is contaminated (see Volume 3D Part 2 EIAR for Ireland
Offshore (Technical Chapters) - Chapter 10: Marine Sediment Quality). Surveys of the cable
route (i.e. pre-lay, post-lay and post-burial) will not cause significant resuspension of seabed
sediments.

During preparatory works, activities likely to cause disturbance of the seabed include boulder
removal and sandwave sweeping. During construction works, pre-lay grapnel runs,
construction of infrastructure crossings, cable lay and cable burial all are likely to cause
seabed disturbance.

The presence of installation vessels during marine construction works and surveys will
marginally increase the risk of a pollution incident, which has the potential to negatively
impact marine water quality. The running aground of a vessel or a collision could lead to a
fuel spill. In addition, cleaning fluids, oils and hydraulic fluids used onboard cable laying
vessels could be spilled overboard or unintentionally discharged. However, a pollution
incident would only occur in case of an accident and is therefore considered an unlikely
effect.

12.4.3 Cable Protection

Rock placement as a means of primary cable protection is not envisaged along the cable
route in Irish waters. However, it is likely that some secondary rock protection may be
required where the target depth of lowering (DOL) is not fully achieved. The primary external
protection approach is through rock placement (Volume 3D Part 2 EIAR for Ireland Offshore
(Technical Chapters) - Chapter 5: Description of the Landfall and Chapter 6: Description of
the Offshore Cable. However, a number of other options could be considered, notably
concrete mattressing. Rock placement would be sourced from certified quarries, with well-
developed infrastructure.

The requirement for external cable protection will be established during the detailed design
phase. The exact length of the route which will need this additional protection is therefore not
known at the time of writing. For the purposes of assessing potential effects, a precautionary
approach has been employed and it has been assumed that the whole length of the cable
rout e within Irish waters (i.e. 1512km) wil/
assumed that cable protection will be installed along a 15m wide corridor centred on the
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actual cable, resulting in an area of approximately 2.3km? covered by external protection.
However, external protection will only be required in areas where trenching is not deemed
feasible, through either the presence of other seabed assets or obstacles (such as at cable
crossings), where ground conditions are too hard, or where secondary protection is required
to achieve the required burial depth.

Introduction of hard material into an area which is predominantly sedimentary has the
potential to result in localised changes to hydrographic conditions, and associated sediment
dynamics. It is anticipated that some level of scour may occur where external cable
protection is installed. However, due to the intrinsic purpose of the cable protection, the
protection will be designed to minimise scour.

Scour of seabed sediments around the cable protection has the potential to cause changes
in marine water quality through release of contaminants held in benthic sediments. In
addition, the presence of installation vessels during marine construction works and surveys
will marginally increase the risk of a pollution incident, which has the potential to negatively
impact marine water quality. The running aground of a vessel or a collision could lead to a
fuel spill. In addition, cleaning fluids, oils and hydraulic fluids used onboard cable laying
vessels could be spilled overboard or unintentionally discharged. However, a pollution
incident would only occur in case of an accident and is therefore considered an unlikely
effect.

12.5 Likely Significant Impacts of the Proposed Development

12.5.1 Do Nothing

In the 6 ®Nothingbalternative, there would be no landfall or marine construction works
associated with the Celtic Interconnector, and therefore the existing baseline environment
would be expected to remain unchanged, subject to natural variation. The evolution of the
marine environment in the absence of the Proposed Development will depend on future
levels of marine activity such as military operations and offshore developments, future
resource exploitation such as fishing, and the effectiveness of protected site management,
as well as variation due to climate change. Some of these possible changes may be
planned, such as marine renewable energy developments and cables. Others, however, will
be subject to change, such as the evolution of commercial fishing activities as influenced by
economic and resource availability factors, the evolution of maritime traffic as influenced by
economic and port related factors, and the evolution of maritime fleets as influenced by on-
board waste management practices.

12.5.2 Installation Phase

During the installation phase of the Celtic Interconnector, surficial sediments will be
disturbed at both the landfall at Claycastle Beach and along the marine cable route. Seabed
sediments will be resuspended into the water column increasing turbidity and creating
sediment plumes that can have an effect, either positive or negative, on habitats and species
(Dernie et al., 2003) (see Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) -
Chapter 13: Biodiversity).
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Compared to other offshore activities such as bottom trawling, ship anchoring or large-scale
dredging, seabed disturbance resulting from subsea cable activities is considered temporary
and has a relatively limited extent (Carter et al., 2009; OSPAR, 2012), with the seabed
usually returning to its original state (BERR, 2008). The disturbance itself is restricted to a
narrow strip of seabed, normally limited to an area 2-3m either side of the cable (Bald et al.,
2014; Carter et al., 2009), or in the order of 10m width if the cable has been ploughed into
the seabed (OSPAR, 2009).

Installation tools may have a footprint up to 10m width depending on the burial method used
(OSPAR, 2009; NIRAS, 2015). The level of seabed disturbance caused during clearance or
installation also largely depends on the equipment being used, as well as on the sediment
type (BERR, 2008). The level of disturbance caused by ploughs is considered to be lower
compared to jetting techniques (OSPAR, 2012; NIRAS, 2015).

Dispersion of disturbed sediments is dictated by the local hydrodynamic regime, particularly
near-bottom current speeds (BERR, 2008). Coarser sediments such as sand and gravel
settle relatively close to the origin of disturbance, while finer sediments such as clay and silt
can remain in suspension for a longer period of time creating a larger impact footprint.
However, a greater dispersion also results in a smaller level of deposition at any given point.
The majority of sediment deposition occurs within tens of meters of the cable route (OSPAR,
2009). Previous studies (e.g. Aquind, 2019) have stated that clays (i.e. sediments <3.9um
diameter) have the capacity to be transported distances of up to 10km, although at these
distances it is unlikely that that increases in suspended sediment loads will be discernible
above natural variation.

In addition to causing increases in turbidity, the installation phase has the potential to
release / remobilise contaminants held within the sediment when the seabed is disturbed
(BERR, 2008). The location and type of sediment will determine whether contaminants are
likely to be held in the benthic environment.

Contaminants such as oil and heavy and trace metals are most likely found near the
coastline, generally attached to fine sediments, although certain chemicals can persist in
coarser sediments (BERR, 2008). Contaminant release is therefore only a concern in heavily
contaminated locations, such as major ports, oil and gas developments, historical industrial
areas, and waste disposal or natural sinks, and is of less importance when considering
offshore areas (OSPAR, 2009).

The majority of organic compounds present in the environment are either readily
biodegradable or of low water solubility and hence of limited significance in terms of water
contamination (Tran et al., 1996). However, some organic compounds can reach toxic
concentrations in the dissolved phase, and / or bioaccumulate from the dissolved phase to
toxic levels. These include organo-metallic compounds of lead, tin and mercury.

The release of contaminants usually occurs within a localized area for a short period of time
during the installation (and potentially during any maintenance activities or
decommissioning) and should only be of concern near industrialised areas (BERR, 2008).
Sediment samples collected as part of cable route surveys in 2015 and 2018 indicate that
neither Claycastle Beach nor the seabed along the cable route in Irish waters is
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contaminated (see Volume 3D Part 2 EIAR for Ireland Offshore (Technical Chapters) -
Chapter 10: Marine Sediment Quality). Furthermore, bioavailable metals and hydrocarbons
are generally associated with finer sediments (i.e. muds, <63um) and higher organic carbon
content. As the surficial sediments along the interconnector cable route are predominantly
sands with low associated total organic carbon values, the risk of re-suspension and
subsequent desorption of contaminants is lower than in very muddy sediments.

During Landfall installation works at Claycastle Beach, a trench will be cut, removing
approximately 4,000m? of beach sediment. This spoil shall be stored within the compound
on the hard standing, to allow the site to be restored to its previous condition following
installation of the conduits. The spoil shall be adequately covered in order to prevent
exposure to the elements. This, combined with use of the cofferdam, will help to prevent
disturbed sediment entering the marine environment. Due to the highly mobile nature of the
sediments at Claycastle Beach and in the local coastal waterbody, and the frequent
disturbance of these sediments due to e.g. tidal currents and storms, it is considered likely
that there is already high natural dispersion and diffusion of any low-level contaminants
present.

The cable burial technique used in Irish territorial waters and the Irish EEZ may vary
depending on the geology of the seabed. However, assuming that a corridor of
approximately 15m width will be disturbed by cable-laying equipment along a length of
151km (in Irish waters) an area of approximately 2.3km? will be directly disturbed by cable
installation.

The cable route does not pass through any habitats or areas of environmental sensitivity,
therefore receptor value for water quality is considered to be low to negligible. The
geographic extent of any increase in SPM concentrations due to cable burial is not expected
to extend more than 10km away from the installation area, with the majority of particles (over
90%) being deposited within 1km. The area with the potential to be affected by increases in
SPM is small within the wider setting of Irish waters, resulting in a low magnitude of change.
Any elevation in suspended sediment concentrations once installation works are complete
will be temporary, with levels expected to return to baseline within a single spring-neap tidal
cycle. Effects on marine water quality due to changes in turbidity are therefore considered to
be not significant.

Contamination arising from seabed disturbance is only a risk in heavily contaminated
locations (OSPAR, 2009). Sediment samples collected as part of cable route surveys
indicate that neither Claycastle Beach nor the seabed along the cable route in Irish waters is
contaminated. Sediments which are suspended due to cable burial are not expected to settle
out more than 10km away from the installation area, with the majority (>90%) being
deposited within 1km. The sediment is expected to settle out within a single spring-neap tidal
cycle. As receptor value is low to negligible, and magnitude of change is expected to be low,
changes in water quality through release of contaminants held in marine and coastal
sediments are considered to be not significant.

Installation of cable protection has the potential to impact marine water quality via the
release of hazardous substances through loss of chemicals/fuels from installation vessels.
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The marine environment is highly sensitive to hydrocarbon and chemical spills, which can
have major ecological effects. The magnitude of the potential effect is low to high and is
dependent on the nature and size of a spill. Mitigation measures are therefore required to
remove the risk of accidental hydrocarbon or chemical spill. Overall, a hydrocarbon or
chemical release is considered unlikely as the presence of cable installation vessels will
only marginally increase the risk of a pollution incident. Effects on marine water quality due
to loss of chemicals / fuels from installation vessels are therefore considered to be not
significant.

The potential for indirect effects on ecological features arising from changes to water quality
along the cable route is presented in Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) - Chapter 13: Biodiversity.

12.5.3 Operational Phase

Once the cable and its associated infrastructure are installed and operating, it is anticipated
that they will require minimal maintenance. However, in the event of the cable getting
damaged or becoming faulty, operational maintenance activities would be required to repair
the affected components. For offshore components, the cable may need to be cut at the
appropriate location and brought to the surface for repair before being put back into place on
the seabed or replaced. Operational maintenance activities would typically comprise similar
vessels, activities and locations as the installation works.

Sediments are likely to be disturbed during cable maintenance activities, and effects are
considered to be the same as for the installation phase.

The cable route does not pass through any habitats or areas of environmental sensitivity,
therefore receptor value for water quality is considered to be low to negligible. The
geographic extent of any increase in SPM concentrations due to cable burial is not expected
to extend more than 10km away from the installation area, with the majority of particles (over
90%) being deposited within 1km. The area with the potential to be affected by increases in
SPM is small within the wider setting of Irish waters, resulting in a low magnitude of change.
Any elevation in suspended sediment concentrations once installation works are complete
will be temporary, with levels expected to return to baseline within a single spring-neap tidal
cycle. Effects on marine water quality due to changes in turbidity are therefore considered to
be not significant.

Contamination arising from seabed disturbance is only a risk in heavily contaminated
locations (OSPAR, 2009). Sediment samples collected as part of cable route surveys
indicate that neither Claycastle Beach nor the seabed along the cable route in Irish waters is
contaminated. Sediments which are suspended due to cable burial are not expected to settle
out more than 10km away from the installation area, with the majority (>90%) being
deposited within 1km. The sediment is expected to settle out within a single spring-neap tidal
cycle. As receptor value is low to negligible, and magnitude of change is expected to be low,
changes in water quality through release of contaminants held in marine and coastal
sediments are considered to be not significant.
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Use of vessels during maintenance works has the potential to impact marine water quality
via the release of hazardous substances through loss of chemicals / fuels. The marine
environment is highly sensitive to hydrocarbon and chemical spills, which can have major
ecological effects. The magnitude of the potential effect is low to high and is dependent on
the nature and size of a spill. Mitigation measures are therefore required to remove the risk
of accidental hydrocarbon or chemical spill. Overall, a hydrocarbon or chemical release is
considered unlikely as the presence of cable maintenance vessels will only marginally
increase the risk of a pollution incident. Effects on marine water quality due to loss of
chemicals / fuels from vessels are therefore considered to be not significant.

The potential for indirect effects on ecological features arising from changes to water quality
along the cable route is presented in Volume 3D Part 2 EIAR for Ireland Offshore (Technical
Chapters) - Chapter 13: Biodiversity.

12.5.4 Decommissioning Phase

The design lifespan of the Celtic Interconnector is approximately 40 years. A
decommissioning plan will be developed prior to the decommissioning phase of the
Proposed Development, taking into account the decision on whether to recover the cable. It
is currently anticipated that the cable will be left in-situ where this is deemed environmentally
acceptable, and with the understanding that this may require long term monitoring and
maintenance. This current view assumes no legal requirement to recover the cable and
associated infrastructure, including external cable protection. However, should this be the
case, the Proposed Development Promoters (EirGrid and RTE) will take appropriate
measures and act responsibly in line with their obligations.

Potential impacts of decommissioning have therefore been considered on this basis, and in
general are expected to be of similar or lesser magnitude to those anticipated during
construction.

If the cable were to be removed without moving the cable protection, the process would
involve fluidising the seabed with a mass flow excavator and pulling the cable aboard a
vessel with a winch. However, the external cable protection would likely cause an
obstruction to such activity, particularly for long lengths of cable protection therefore it is
considered more environmentally and economically favourable to leave the cable and its
protection in-situ.

If the cable and cable protection are left in place, there would be no likely effect on marine
water quality arising as part of the decommissioning phase.

If the cable and cable protection are removed as part of the decommissioning phase, there is
the potential for water quality to be impacted through increases in turbidity and release of
contaminants held in seabed sediments. The effects of this are considered likely to be the
same as for the installation phase.

Use of vessels during decommissioning works has the potential to impact marine water
guality via the release of hazardous substances through loss of chemicals / fuels. The
marine environment is highly sensitive to hydrocarbon and chemical spills, which can have
major ecological effects. The magnitude of the potential effect is low to high and is

June 2021
156



Celtic Interconnector EIAR
Volume 3D2 Ireland Offshore

dependent on the nature and size of a spill. Mitigation measures are therefore required to
remove the risk of accidental hydrocarbon or chemical spill. Overall, a hydrocarbon or
chemical release is considered unlikely as the presence of decommissioning vessels will
only marginally increase the risk of a pollution incident. Effects on marine water quality due
to loss of chemicals / fuels from vessels are therefore considered to be not significant.

12.5.5 Cumulative Effects
Intra-project

There are no activities from the construction, operation, and decommissioning of the Ireland
Onshore cable elements of the Celtic Interconnector Project that would have an effect on
marine water quality. It is therefore unlikely that the Proposed Development could interact
with activities associated with the Onshore calbe elements to have a likely significant
cumulative effect on marine water quality.

Other projects

There is one other project in the marine environment in the proximity of the Proposed
Development that has the potential to impact marine water quality. Currently at the pre-
planning stage, DP Energy Ireland (DP Energy) is investigating the feasibility of developing
an offshore floating wind energy prospect off the south coast of Ireland, the Inis Ealga
Marine Energy Park (IEMEP). DP Energy intend to carry out site investigations within the
prospect area, potential export cable corridors and landfall areas in order to assess the site
and associated seabed. The results of these investigations will be used to select optimal
cable route(s), landfall option(s), windfarm layout, and provide baseline data for EIAR.

The Inis Ealga Site is approximately 54km in width stretching from Dungarvan, Co.
Waterford to Cork Harbour, Co. Cork. The Site occupies an area of 925km? and is located
approximately 7.5km south of Power Head, Co. Cork and 26km south of Helvick Head, Co.
Waterford.

As part of the IEMEP project, there are likely to be activities which will impact marine water

guality, for example cable installation and construction of landfall infrastructure. However,

given that the effects of the Proposed Development on marine water quality are predicted to

be bothnon-si gni fi cant and temporary with the cabl e i
development, no in-combination effects with the IEMEP project are expected.

12.6 Mitigation and Monitoring

12.6.1 Installation Phase

The seabed at the Claycastle Beach landfall consists of sandy sediments with depths in
excess of 3m. This will allow trench and burial of the cable to the target depth (1.5m) using a
plough launched from the beach. Coastal erosion studies have indicated the seabed is
stable which will help limit the minimum burial depths for the cable.

When the trench is excavated, approximately 4,000m?® of beach sediment will be removed.
This spoil will be stored within the compound on the hard standing to allow the site to be
restored to its previous conditions following the installation of the conduits. The stored spoil
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shall be adequately covered in order to prevent exposure to the elements, and hence
prevent leaching of sediment (and any potential contaminants present therein) into the
marine environment.

In line with guidelines outlined in BERR (2008) and OSPAR (2012), the cable route has been
designed to avoid European designated sites including Special Areas of Conservation
(SACs) and Special Protection Areas (SPAs) and thus minimise any potential effects to
areas of conservation importance.

During the pre-construction engineering and design phase for the Celtic Interconnector, a
confirmatory analysis of the seabed along the route of the Celtic Interconnector will be
undertaken. From this, the most appropriate installation techniques will be established
(drawing from those presented within Chapter 6: Description of the offshore cable), as
determined by seabed type, to minimise sediment disturbance and hence minimise effects
on marine water quality. In addition, where external cable protection is required, this will be
designed, within the parameters presented in Chapter 6: Description of the offshore cable,
according to seabed type, again, minimizing sediment and seabed disturbance. Minimising
seabed disturbance will minimise the potential resuspension of contaminants from seabed
sediments to the water column.

Where the need for external rock protection is identified, this will be designed according to
the receiving environment (and within the parameters presented in Chapter 6: Description of
the offshore cable), based on seabed type, and the need to reduce seabed disturbance.
Cable protection will be designed to minimise scour, and hence resuspension of sediments.
Rock placement would be sourced from certified quarries, with inert natural stone material
used to minimise the degree of impact.

Vessels used for installation will be expected to be compliant with MARPOL regulations (the
International Convention for the Prevention of Pollution at Sea, initially adopted in 1973).
These regulations cover the prevention of pollution from accidents and routine operations in
the marine environment. In addition, mitigation measures will be taken to minimise the risk of
collision between installation vessels and other vessels, including natification of vessel
activity related to the Proposed Development. All vessels will have shipboard oil pollution
emergency plans (SOPEP) in operation; such plans may highlight measures including an
action plan for when any spillages occur, drawings of fuel lines, and the location of the
SOPEP box, containing anti-pollution / cleaning equipment.

12.6.2 Operational Phase

Throughout the Proposed Developmenté s | i f espan, periodic monitord.i
be undertaken®; should such monitoring identify significant changes in the bathymetry or

seabed features (i.e. sediment type) in the vicinity of the cable route, appropriate measures

will be taken, including replacement or addition of further external cable protection, as

necessary. Such works will include activities similar to initial installation of the cable or cable

installation, using equipment and methods as presented within Chapter 6: Description of the

offshore cable. Where this is required, potential effects will be of a similar type and

magnitude as described and assessed above, during the construction phase.
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Vessels used for any monitoring or maintenance activities during the operation phase of the
Proposed Development will be expected to be compliant with MARPOL regulations. These
regulations cover the prevention of pollution from accidents and routine operations. In
addition, mitigation measures will be taken to minimise the risk of collision between
installation vessels and other vessels, including use of appropriate and agreed notification
channels. All vessels will have shipboard oil pollution emergency plans (SOPEP) in
operation, as described above.

12.6.3 Residual Impacts

No significant residual effects on marine physical processes, including those of a
transboundary nature, are anticipated.
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13 Biodiversity

13.1 Introduction

This chapter of the EIAR assesses the likely significant effects*® of the Proposed
Development with respect to biodiversity, including intertidal and benthic habitats and

ecology, natural fish ecology, ornithology, marine mammals and reptiles. The chapter should

be read in conjunction with Volume 3D Part 2 EIAR for Ireland Offshore (Technical

Chapters) - Chapter 5: Description of the Landfall and Chapter 6: Description of the Offshore
Cable and with respect to relevant parts of other chapters (including Volume 3D Part 2 EIAR

for Ireland Offshore (Technical Chapters) i Chapter 17: Noise and Vibration), where
common receptors have been considered and where there is an overlap or relationship

between the assessments of effects. In this chapter, receptors are referred to as ecological
features, to accord with the Chartered Institute of Ecology and Environmental Management

(CIEEM 2018) O0Guidelines for Ecol ogidal

Terrestrial, Freshwater, Coast al and Mar i

guidance as pertaining to habitats, species and ecosystems.

Information to inform appropriate assessment of the Proposed Development, as required by
the European Communities (Birds and Natural Habitats) Regulations 2011 S.1. 477/2011 (as

amended) is provided in Volumes 6B and 11, for Irish and UK EEZ, respectively.
13.2 Methodology and Limitations

13.2.1 Legislation and Guidance

The legislation relevant to this assessment is:

1 European Communities (Birds and Natural Habitats) Regulations 2011 S.I. 477/2011

(as amended);

T Wildlife Act 1976 S. 1. No. 39/1976

I Planning and Development Act 2000 S.1. 30/2000 (as amended) and Planning and

Development Regulations 2001 (as amended).

The key planning policy relevant to this assessment is:

1 County Cork Development Plan 2014 (Natural Heritage objectives HE2-3, HE2-5,

HE4-6, HE6-1);

(as

| mpact A
ned. Th

amend e

“l'n the Biodiversityndhapgt egr sitgme ftieramtdépd f ect s

prior to the 6scope of the assessmentod

(Section

CIlEEM guidance. The term 6likely significant eff

assessment has been determined. The use of this term is not to be confused with Likely

Significant Effects (LSES) as used in the context of the Natura Impact Statement.
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1 County Cork Biodiversity Action Plan 2009-2014 [which had not been updated at the
time of writing]; and

1 East Cork Municipal District Local Area Plan 2017(Local Area Plan objective - LAS-
01); and

9 Draft County Cork Development Plan 2022-2028 (particularly Biodiversity Objectives,
as presented within Chapter 15 of the Plan).

The key guidance relevant to this assessment is:

1 Chartered Institute of Ecology and Environmental Management (CIEEM 2018)
6Guidelines for Ecological | mpact Assessment
Freshwater, Coast al and Marinebo

1 Environmental Protection Agency (EPA, 2017) Guidelines on the information to be
contained in Environmental Impact Assessment Reports (Draft August 2017);

1 Assessment of the environmental impacts of cables (OSPAR, 2009); and

i Guidance to Manage the Risk to Marine Mammals from Man-made Sound Sources in
Irish Waters (Department of Arts, Heritage and the Gaeltacht, 2014).

For marine faunal groups a qualitative assessment has been undertaken on the basis of the
noise criteria presented in Volume 3D Part 2 EIAR for Ireland Offshore (Specialist Chapters)
T Chapter 17: Noise and Vibration and the sensitivity of the species concerned.

13.2.2 Additional legislation specific to Marine Mammals and Turtles

All species of cetacea and five marine turtle species, are classified as European Protected
Species (EPS) (as listed in Annex IV of the EU Habitats Directive 92/43/EEC).

Additional treaties, agreements and legislative instruments for the conservation and
protection of marine wildlife, including cetaceans, seals, and marine turtles, that have been
recorded within the vicinity of the Project, are summarised in Table 13.1.
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Table 13.1 Additional Treaties, Agreements and Legislative Instruments (marine mammals and turtles in the Project area)
Species EU Habitats IUCN Red List Habitats and | UK List of NERC Act | Bern Bonn OSPAR*
Directive* (Global Species Priority 2006* Convention Convention
Status)* Regs. 2010* | Species (strict (CMS)*
(UK BAP)* protection)*
Harbour porpoise Annex I Least Concern Schedule 2 Yes Yes Appendix Il Appendix Il Annex V
(Phocoena (LC)
phocoena)
Common Annex |l Least Concern Schedule 2 Yes Yes Appendix Il Appendix |
bottlenose dolphin (LC)
(Tursiops
truncatus)
Grey seal Annex | Least Concern Schedule 4 No No Not listed Not listed (only
(Halichoerus (LC) Baltic pop.)
grypus) .
Yes ves Not .Ilsted (only
Harbour seal Baltic and
(Phoca vitulina) Wadden Sea
pops.)
Green Turtle Endangered Schedule 2 No No Appendix Il Appendix |
(Chelonia mydas) (EN) T
T not protected decreasing
under the Wildlife
Acts
A \Y) iticall h le 2 N N Al ix Il A iX |

Hawksbill Turtle nnex Critically Schedule o] 0] ppendix ppendix

Endangered
(Eretmochelys .
S (CR) i
imbricata) .

decreasing
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Species EU Habitats IUCN Red List Habitats and | UK List of NERC Act | Bern Bonn OSPAR*
Directive* (Global Species Priority 2006* Convention Convention
Status)* Regs. 2010* | Species (strict (CMS)*
(UK BAP)* protection)*
Kemp's Ridley Annex IV Vulnerable (VU) | Schedule 2 No No Appendix I Appendix |
(Lepidochelys i decreasing
kempii)
Leatherback Turtle | Annex I Vulnerable (VU) | Schedule 2 Yes Yes Appendix Il Appendix | Annex V
(Dermochelys (loggerhead T decreasing
coriacea); and only) Annex IV
Loggerhead Turtle (both)
(Caretta caretta) Yes Yes Appendix Il Appendix | Annex V
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Guidance to manage the risk to marine mammals from man-made sound sources in Irish
Waters, is a guidance document prepared by the National Parks and Wildlife Service
(NPWS), formerly within the Department of Arts, Heritage and Gaeltacht (DAHG) in 201450,
It describes the legal context of the consideration of underwater sound in relation to marine
mammals, the use of sound by different marine mammal species, and methods for
characterising and managing risks to these species from anthropogenic sound sources.

For marine turtles, the Joint Nature Conservation Committee (JNCC), a nature conservation

agency in the UK, suggests that their guidelines and protocols for marine mammals could be

adapted to help reduce the risk of deliberate injury to other marine species (JNCC 2017), if

deemed appropriate by the relevant Regulator, in this case, the Foreshore Co-Ordination

Unit, Department of Agriculture, Food and the Mar.i
13.2.3 Desktop Studies

A desk-study has been undertaken to inform the assessment presented within this chapter.
This has included a systematic gathering and review of grey and peer-reviewed literature
that included inter alia:

T NPWS website (National Parks and Wildlife Service, 2021) for information on
protected sites;

1 National Biodiversity Data Centre website (National Biodiversity Data Centre, 2021)
for information on protected species;

9 Birds of Conservation Concern in Ireland 2014 7 2019 (Colhoun and Cummings
(2013);

1 European Seabirds at Sea (ESAS) database (maintained by the JNCC, also covering
marine mammals);

1 Inland Fisheries Ireland: Water Framework Directive Fish Stock Survey of Rivers and
Transitional Waters in the South Western River Basin District;

1 Publications by Bord lascaigh Mhara (Irish Sea Fisheries Board);
1 Marine Institute fisheries surveys and data, including shellfish;

1 Sea-Fisheries Protection Authority: Data and statistics from the Irish sea-fisheries
industry, including landing numbers and quotas;

1 International Council for the Exploration of the Seas (ICES) Fisheries Overview:
Celtic Seas Ecoregion;

1 ICES fisheries catch and survey data;
1 FAO Fishery and Aquaculture Statistics;

1 Eastern Regional Fisheries Board: fisheries reports;

50 Management and responsibility for the NPWS was transferred in 2020 to the Department of Housing, Local
Government and Heritage.
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1

All Ireland Cetacean Sighting and Stranding Scheme (implemented by the Ireland
Whale and Dolphin Group);

Small Cetaceans in European Atlantic Waters and the North Sea (SCANS)
(coordinated by Sea Mammal Research Unit of University of St Andrews);

Irish Basking Shark Study Group Sightings (implemented by the Irish Basking Shark
Study Group); and

NPWS Seal database (coordinated by NPWS).

Designated Sites

In Irish Waters, designated sites associated with coastal (below Mean High Water Mark
(MHWM)) and marine environments comprise Special Areas of Conservation (SACs; and
candidate SACs), and Special Protection Areas (SPAs). These have been identified within
5km of the Proposed Development for habitat features and within species-specific search
areas associated with different mobile features. These search areas for mobile features
were as follows:

f

SPAs that are designated in full or in part by supporting seabird species that could
interact with the Proposed Development were identified using the mean max foraging
ranges published in Woodward et al. 2019;

For cetaceans, consideration was given to JNCC Report No:547 and the
Management Units (MU) for cetaceans in UK waters (January 2015). This report,
prepared by the Inter-Agency Marine Mammal Working Group (IAMMWG), includes
the Celtic Seas, as a regional sea division and the ICES subareas and divsions in
which the Project is located within. MUs were established by the INCC (JNCC,
2015), with the aim of enabling identification of plans and projects, which should be
considered in impact assessments for key cetacean species within and adjacent to
UK waters. MUs are established for individual species, then broken down
geographically. For example, for harbour porpoise, the relevant MU is the CIS, or
Celtic and Irish Seas, and for bottlenose dolphin, two MUs are applicable: Offshore
Channel, Celtic Sea & South West England, and Irish Sea. The Proposed
Development has considered designated sites within 300km of the Proposed
Development, which encompasses the majority of the CIS MU area;

For seal species, search areas included foraging ranges, using typical distances of
120km for common seal, and 145km for grey seal (SMRU, 2011 and Thompson et al
1996, respectively). The Proposed Development has also considered designated
sites within 300km of the Proposed Development, which encompasses the majority
of the CIS MU area;

Homing migratory fish show considerable spatial mixing around the coast as they
return to their natal waters to spawn and the Proposed Development has the
potential to affect both local and more distant migratory fish populations. The
Proposed Development has considered principal migratory fish rivers within 200km of
the Proposed Development.

Table 13.2 provides a summary of the species-specific search radii applied, listing the
relevant source.
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Table 13.2  Summary of species-specific search distances and source information
used to identify European Sites with mobile features
Feature Species Approximate Source
search distance
Black guillemot 4.8km
Black-headed gull 19km Wo odwa rbdd et al-based (
revision of seabird foraging ranges
Common gull 50km
gt used for HRA scr eg¢
Cormorant 26km research report no.724, BTO
Herring gull 59km
Fulmar 542km
Gannet 315km
Guillemot 73.2km
Kittiwake 156km
Leachds st ¢657km*
) Lesser black backed | 127km
@ Manx shearwater 1,387km
Puffin 137km
Razorbill 88.7km
Storm petrel 336km
Chapman, C. & Tyldesley, D.
(2016).Functional linkage: How areas
that are functionally linked to
. European sites have been
Non-breeding water | 5km considered when they may be
birds affected by plans and projects - a
review of authoritative decisions.
Natural England Commissioned
Reports, Number207
All Natura 2000 Sea Mammal Research Unit (SMRU)
sites, which include | (2011) Scientific Committee On Seals
grey seal within a (SCOS) Scientific advice on matters
% 300km study area. related .to the management of seal
= populations: 2011.
£ Grey Seal 145km for
g commonlyv recorded Thompson, P. M., McConnell, B. J.,
o y Tollit, D. J., MacKay, A., Hunter C.,
£ movements and Racey. P. A. (1996) Comparative
‘25 distribution, movements and diet of
harbour and grey seals from Moray
All Natura 2000 Firth, NE Scotland. Journal of Applied
Common Seal sites, which include | Ecology, 33(6):1572-1584.
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Feature Species Approximate Source
search distance
grey seal within a JNCC (https://sac.jncc.gov.uk/)
300km study area.
120km for
commonly recorded
movements
All Natura 2000
. C IAMMWG, (2015), Management
sites, which include . .
) Units for cetaceans in UK waters
harbour porpoise | (3anyary 2015), INCC Report No.
Harbour Porpoise within the CIS MU.. | 547, JNCC, Peterborough, ISSN
Specifically, SACs | 0963-8091.
ithin a 300km
Wi JNCC (https://sac.jncc.gov.uk/)
study area.
All Natura 2000
. e IAMMWG, (2015), Management
sites, which include . .
) Units for cetaceans in UK waters
bottlenose dolphin | (3anyary 2015), INCC Report No.
Bottlenose Dolphin within CIS MU.. 547, INCC, Peterborough, ISSN
Specifically, SACs 0963-8091.
within a 300km
N https: .jncc.gov.uk
study area, JNCC (https://sac.jncc.gov.uk/)
All Natura 2000
sites, which include
migratory fish
5 Migratory Fish species within the JNCC (https://sac.jncc.gov.uk)
(i Species CIS MU.
Specifically, SACs
within a 200km
study area.
*Only a mean figure is available for Leachods

13.2.4 Field Studies

Intertidal and Benthic Habitats and Ecology

Data on benthic habitats and fauna was gathered along the proposed route of the Celtic

Interconnector in two campaigns carried out in 2015 and 2018 respectively. Seabed acoustic
surveys and geophysical surveys were undertaken, bathymetry was measured, and samples

of benthos and sediment were taken both using a Hamon grab and seabed photography
(stills and video). Over the course of the survey campaigns, data was collected from
locations that are no longer under consideration (that is, data gathered to inform the

optioneering stage), although the wider dataset is considered appropriate to inform the EIAR
through the provision of additional, contextual data and information. Sediment composition
was identified as the greatest factor influencing diversity of macrofaunal communities along
the route.
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Fish Ecology

The composition of fish populations in Irish intertidal, territorial and EEZ waters have been
drawn from Inland Fisheries Ireland transitional waters fish surveys for the Blackwater
(Munster) estuary and sources referenced in Section 13.2.2 (Desktop Studies) and 13.9
(References).

Ornithology

Ornithological surveys of the intertidal and nearshore environments have been carried out
within the Zone of Influence of the proposed landfall location at Claycastle Beach®!. Surveys
took place over three seasons to capture wintering bird activity in February and March 2019,
and again monthly between November 2019 and March 2020, and throughout winter 2020 /
2021. with breeding bird activity recorded between April and June 2019. These surveys
provide an understanding of the occurrence of waders, wildfowl, raptors, and seabirds using
the intertidal, nearshore, and coastal inshore areas across the year.

At sea, no targeted surveys have been undertaken to identify seabirds commuting or
foraging along the route of the Celtic Interconnector. Given the largely sub-surface nature of
the Project and the third-party data available, no dedicated survey effort was considered
necessary to inform this assessment.

The bird data gathered represents a multi-year understanding of the bird populations present
within the area throughout the non-breeding period with, the repeat visits providing for a
robust assessment with regard to ornithology. Whilst data on wintering birds is unavailable
for the months of September and October this is not considered to be a limitation given that
the usual peaks in bird numbers usually occur later in the non-breeding winter period, often
in January (see for instance data in Crowe and Boland, 2004; Boland et al., 2009; Crowe et
al., 2016; Lewis et al., 2016).

Marine Mammals and Reptiles

Marine mammal observers (MMOs) were operational onboard the 2014 and 2017
geophysical survey vessels in Irish waters, following consultation and agreement with
NPWS. Whilst focusing on marine mammals, the survey methodology dictates that
surveyors are also instructed to record any sightings of marine reptiles. Throughout all
works, suitably qualified MMOs followed the DAHG guidelines established by the NPWS,
recording continuously as appropriate. The findings from this work have been incorporated
into the baseline description below.

13.2.5 Methodology for Assessment of Effects

Scope of the Assessment

The method for determining the scope of the assessment within the biodiversity chapter
differs from that used in other technical chapters within this EIAR in order to correspond with

51 Surveys were also carried out at Redbarn and Ballinwilling, to inform optioneering under
Step 4 of Ei r GrseedStep 4 réporingenimne at itps:/www.eirgridgroup.com/the-
grid/projects/celtic-interconnector/related-documents/index.xml
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topic specific guidance (i.e. CIEEM, 2018). However, the relevant receptors (ie ecological
features), the spatial and the temporal scope are all defined in Sections 13.47 13.6. The
method has multiple stages enabling the scope of the assessment to be progressively
refined.

Scoping i Determining Importance of Ecological Features

For this biodiversity assessment, the first stage in determining the scope of the assessment
is to identify which ecological features identified through the desk study and field surveys are
6 i mp o in thercani@xt of the Proposed Development. Following CIEEM (2018) and NRA
(2009) guidance, the importance of ecological features is first determined with reference to
legislation and policy and then with regard to the extent of habitat or size of population that
may be affected by the Proposed Development.

As the importance of ecological features is determined with regard to the extent of habitat or
size of population that may be affected by the Project, each status can differ from that which
would be conferred by legislative protection or a speciesé | e v e | of conservation

Where information is available, information regarding the extent and population size,
population trends and distribution of the ecological features has been used, to inform the
categorisation of importance at the Project level. Where detailed criteria or contextual data
are not available, professional judgement was used to determine importance applying a
precautionary approach.

The following geographical scale has been used within the assessment:

1 International T e.g. Natura 2000 sites, areas that support habitats or species great
enough in extent/number to qualify as Natura 2000 sites even if not designated;

1 National i e.g. Natural Heritage Areas (NHA), areas that support habitats or species
great enough in extent/number to qualify as NHA even if not designated or contribute
significantly to the objectives in the national Biodiversity Action Plan 2017 i 2021,

1 County i e.g. habitats or species present that may contribute significantly to the
objectives in the Cork County Biodiversity Action Plan 2009 i 2014, Cork CDP 2014,
and Draft Cork CDP 2022-2028;

1 Local (higher value) i e.g. habitats, red listed flora and fauna and legally protected
species that based on their extent, population size, quality etc are determined to be
at a lesser level of importance than the geographic contexts above but still
considered to have conservation value on a local basis; and

1 Local (lower value) i e.g. common and widespread semi-natural habitats and
species that do not occur in levels elevated above those of the surrounding area and

52 Importance relates to the quality and extent of designated sites and habitats,
habitat/species rarity and its rate of decline. Ecological features that are not considered to be
important are those that are sufficiently widespread, unthreatened and resilient and with
populations that will remain viable and sustainable irrespective of the Project.
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areas of heavily modified or managed land uses (e.g. hard standing used for car
parking, as roads etc.).

Where protected species are present and there is the potential for a breach of the legislation,
those species should al ways b eWihoheexéeptienroke d
such species receiving specific legal protection, or those subject to legal control (e.g.
invasive species), all ecological features that were determined to be important at a Local
(lower value) have been scoped out of the assessment at this stage. Further, ecological
features of local (higher value) importance, where there was a specific technical justification,
were also scoped out at this stage. This is because effects on them would not influence the
decision-making about whether or not consent should be granted for the Proposed
Development (in other words a significant effect in EIA terms could not occur). This
approach is consistent with that described in CIEEM (2018).

All legally protected species and ecological features that have been identified as being of
conservation importance (based on the definitions above) were then taken through to the
next stage of the assessment.

Spatial Scope

The installation and operation phases of the Proposed Development may result in the
following environmental changes that could significantly affect ecological features/receptors:

Habitat loss or degradation;

Increased suspended sediment concentrations;

Deposition of sediments (smothering);

Accidental loss of pollutants or disturbance of pollutants already present;
Increased light, noise and vibration (disturbances);

Increased vessel movement; and

= =4 4 -4 -4 -a -2

Creation of electro-magnetic fields.

The key to establishing, which environmental changes may result in likely significant effects,
is the determination of a Zone of Influence (Zol) for each important ecological feature
identified. Zol differ depending on the type of environmental change (i.e. the change from the
existing baseline) as a result of the Proposed Development and the ecological feature being
considered. Additional details regarding Zol for key species is provided in Volume 6B:
Ireland Offshore NIS. For consistency across assessments, the same approach has been
taken in both volumes.

The most straightforward Zol to define is the area affected by land-take and direct land-cover
changes associated with the Project. This Zol is the same for all affected ecological features.

By contrast, for each environmental change that can extend beyond the area affected by
land-take and land-cover change (e.g. increased noise associated with installation activities
within the land-take area), the Zol may vary between ecological features, dependent upon
their sensitivity to the change and the precise nature of the change. For example, while a
harbour porpoise might be disturbed by noise generated during the installation, species
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groups such as many invertebrates may be unaffected by changes in noise. In view of these
complexities, the definition of the Zol that extends beyond the land-take area was based
upon professional judgement informed (as far as possible) by a review of best available
published evidence (e.g. disturbance criteria for various species) and discussions with the
technical specialists who are working on other chapters of the EIAR.

The avoidance of potentially significant effects through the design process (i.e. following the
mitigation hierarchy) was taken into account through the consideration of each Zol, as were
standard installation practices that are commonplace. When scoping in or out ecological
features from further assessment, contractual commitments to environmental measures (see
Section 13.4) associated with the Code of Installation Practice have been taken into account
(e.g. pollution controls).

Temporal Scope

The temporal scope of the assessment of the biodiversity assessment is consistent with the
period over which the development would be carried out. Namely, installation of the offshore
cable route commencing in 2024 becoming fully operational in 2027 for an estimated
duration of 40 years prior to decommissioning.

Significance Evaluation Methodology

CIEEM (2018) defines a significant effectasonefit hat ei t her supports or u
biodiversity conservation objectives for O6i mport
generald .

When considering potentially significant effects on ecological features, whether these be
adverse or beneficial, the following characteristics of environmental change are taken into
account®;

1 Extenti the spatial or geographical area over which the environmental change may
occur;

Magnitude 1 the size, amount, intensity or volume of the environmental change;
Duration i the length of time over which the environmental change may occur;

Frequency i the number of times the environmental change may occur;

= =4 -4 =2

Timing 1 the periods of the day/year etc. during which an environmental change may
occur; and

1 Reversibility i whether the environmental change can be reversed through
restoration actions.

Magnitude of Change

The approach for defining a scale for the magnitude of the environmental change, on
habitats or species, as a result of the Proposed Development is described in Table 13.3.

%3 The definitions of the characteristics of environmental change are based on the
descriptions provided in CIEEM 2018. Other chapters in this EIAR may use some of the
same terms albeit with a different definition.
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This provides an understanding of the relative change from the baseline position, be that
adverse or beneficial changes.

Table 13.3  Guidelines for the assessment of the scale of magnitude i based on
CIEEM (2018)

Scale of Criteria and resultant effect
change
High The change permanently (or over the long-term) affects the conservation

status of a habitat/species, reducing or increasing the ability to sustain the
habitat or the population level of the species within a given geographic
area. Relative to the wider habitat resource/species population, a large
area of habitat or large proportion of the wider species population is
affected. For designated sites, integrity is compromised. There may be a
change in the level of importance of the receptor in the context of the
Proposed Development.

Medium The change permanently (or over the long term) affects the conservation
status of a habitat/species reducing or increasing the ability to sustain the
habitat or the population level of the species within a given geographic
area. Relative to the wider habitat resource/species population, a small-
medium area of habitat or small-medium proportion of the wider species
population is affected. There may be a change in the level of importance of
this receptor in the context of the Proposed Development.

Low/Minor [The quality or extent of designate
populations, experience some small-scale reduction or increase. These
changes are likely to be within the range of natural variability and they are
not expected to result in any permanent change in the conservation status
of the species/habitat or integrity of the designated site. The change is
unlikely to modify the evaluation of the receptor in terms of its importance.

Very Low Although there may be some effects on individuals or parts of a habitat
area or designated site, the quality or extent of sites and habitats, or the
size of species populations, means that they would experience little or no
change. Any changes are also likely to be within the range of natural
variability and there would be no short-term or long-term change to
conservation status of habitats/species receptors or the integrity of
designated sites.

Negligible A change, the level of which is so low, that it is not discernible on
designated sites or habitats or th
that balance each other out over the lifespan of a Proposed Development
and result in a neutral position.
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13.2.6 Determining Significance i Adverse and Beneficial Effects

Adverse effects are assessed as being significant if the favourable conservation status of an
ecological feature would be lost as a result of the Proposed Development, drawing on a
combination of available data and professional judgement. Beneficial effects are assessed
as those where a resulting change from baseline improves the quality of the environment
(e.g. increases species diversity, increases the extent of a particular habitat etc., or halts or
slows down an existing decline). For a beneficial effect to be considered significant, the
conservation status would need to positively increase in line with a magnitude of change of
dighbas described in Table 13.3.

Conservation status is defined as follows (as per CIEEM, 2018):

9 fFor habitats, conservation status is determined by the sum of the influences acting
on the habitat that may affect its extent, structure and functions as well as its
distribution and typical species within a given geographical area; and

9 For species, conservation status is determined by the sum of influences acting on the
species concerned that may affect its abundance and distribution within a given
geographical aread .

The decision as to whether the conservation status of an ecological feature would alter has
been made using professional judgement, drawing upon the information produced through
the desk study (ie review of third-party, publicly-available sources), field survey (targeted,
site-specific data gathering) and assessment of how each feature is likely to be affected by
the Proposed Development.

A similar procedure is used where designated sites may be affected by the Project, except
that the focus is on the effects on the integrity of each site; defined (in CIEEM, 2018) as:

9 fArhe coherence of its ecological structure and function, across its whole area, that
enables it to sustain the habitat, complex of habitats and/or the levels of populations
of the species for which it was classifiedo .

The assessment of effects on integrity draws upon the assessment of effects on the
conservation status of the features for which the site has been designated.

13.2.7 Difficulties Encountered
There were no significant difficulties encountered in the preparation of this assessment.

Data on wintering birds is unavailable for the months of September (and October with
exception of the third season of surveys in winter 2020/2021). However, this is not
considered to be a limitation given that the usual peaks in bird numbers usually occur later in
the non-breeding winter period, often in January (see for instance data in Crowe and Boland,
2004; Boland et al., 2009; Crowe et al., 2016; Lewis et al., 2016).

Given the largely sub-surface nature of the Proposed Development and the third-party data
available, no dedicated at-sea bird survey effort was considered necessary to inform this
assessment.
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No targeted fish ecology or fisheries surveys have been undertaken within coastal waters, or
along the wider marine route of the Celtic Interconnector, with no dedicated survey effort
planned prior to the submission of the EIAR. This has not altered the findings of this
assessment at this stage.

13.3 Receiving Environment

13.3.1 Designated Sites

No European or national sites overlap or adjoin the Proposed Development. A number of
European and/or national sites that support mobile species that could interact with the
Proposed Development have been identified.

Based on analysis of the ZOI of the Proposed Development, there are four European sites
within 5km, where direct or indirect effects on the designated and supporting habitats have
been considered:

1 Blackwater River (Cork/Waterford) SAC (Site Code 002170) /proposed Natural
Heritage Area;

1 Blackwater Estuary SPA (Site Code 004028);
T Ballymacoda (Clonpriest and Pillmore) SAC (Site Code 000077)/pNHA; and
1 Ballymacoda Bay SPA (Site Code 004023).

Volume 6B (Natura Impact Statement) presents further details on the Natura 2000 sites that
are being assessed within 5km of the Proposed Development (Irish Route).

The following SPAs are designated for populations of birds that could potentially interact with
the Proposed Development. In total, 24 sites within Ireland have been identified, with the
designated interest features that could interact with the Proposed Development presented
below:

1 Blackwater Estuary SPA (Site Code 004028) - all designated features;

1 Ballycotton Bay SPA (Site Code 004022) - common gull Larus canus, lesser black-
backed gull Larus fuscus;

1 Ballymacoda Bay SPA (Site code 004023) - all designated features;
1 Beara Peninsular (Site Code 004155) - Northern fulmar Fulmarus glacialis;

1 Blasket Islands SPA (Site Code 004008) - Northern fulmar, European storm petrel
Hydrbates pelagicus, Manx shearwater Puffinus puffinus;

1 Clare Island SPA (Site Code 004136) - Norther fulmar;
1 Cliffs of Moher SPA (Site Code 004005) - Northern fulmar;

1 Cork Harbour SPA (Site Code 004030) - common gull, lesser black-backed gull and
cormorant Phalacrocorax carbo;

1 Cruagh Island SPA (Site Code 004170) - Manx shearwater;
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1 Deenish Island and Scariff Island SPA (Site Code 004175) - Northern fulmar, Manx
shearwater;

9 Duvillaun Islands SPA (Site Code 004111) - Northern fulmar;

E|

Helvick Head to Ballyquin SPA (Site Code 004192) - herring gull Larus argentatus,
cormorant, black-legged kittiwake Rissa tridactyla;

High Island, Inishshark and Davillaun SPA (Site Code 004144) - Northern fulmar;
Iveragh Peninsula SPA (Site Code 004154) - Northern fulmar;

Kerry Head SPA (Site Code 004189) - Northern fulmar;

Lambay Island SPA (Site Code 004069) - Northern fulmar;

Magharee Islands SPA (Site Code 004125) - European storm petrel;
Mid-Waterford Coast SPA (Site Code 004193) - herring gull;

= =4 -4 -4 -4 -a -2

Puffin Island SPA (Site Code 004003) - Northern fulmar, European storm petrel,
Manx shearwater;

1 Saltee Islands SPA (Site Code 004002) - Atlantic puffin Fratercula arctica, Northern
fulmar, lesser black-backed gull, Northern gannet, black-legged kittiwake;

1 Skelligs SPA (Site Code 004007) - Northern fulmar, European storm petrel, Northern
gannet, Manx shearwater;

9 Stags of Broad Haven SPA (Site Code 004072)-L eac h6 s s tOceanodrgmat r e |
leucorhoa;

1 The Bull and The Cow Rocks SPA (Site Code 004066) - European storm petrel,
Northern gannet; and

T Wexford Harbour and Slobs SPA (Site Code 004076) - lesser black-backed gull.

In addition to the sites identified in Ireland SPA sites in the UK andFrance, which feature
highly mobile species (such as northern gannet, northern fulmar and Manx shearwater) have
also been scoped into the assessment. European sites within the UK and French
jurisdictions have been identified from the Joint Environmental Report (Volume 5 of the
EIAR). This is on the basis that the same cable laying and protection works will also take
place within UK and French waters at closer distances to European sites within their
jurisdictions. The following sites have been identified,;

1 Grassholm SPA (Site Code UK9014041) i Northern gannet

1 Skomer, Skokholm and the seas off Pembrokeshire (Site Code UK9014051)
European storm petrel, Manx shearwater,

1 Isles of Scilly SPA (Site Code UK9020288) i European storm petrel, Lesser black-
backed gull

1 StKilda SPA (Site Code UK9001031) i Manx shearwater
1 Rum SPA (Site Code UK9001341) i Manx shearwater
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Copeland Islands SPA (Site Code UK9020328) i Manx shearwater
Irish Sea Front (Site Code UK9020328) i Manx shearwater
Baie de Morlaix SPA (SiteCode FR5310073) i European storm petrel

Mers Celtiques - Talus du golfe de Gascogne (Side Code FR5212016) i Northern
Ful mar, European storm petrel, Manx shear wat ¢
petrel

= =4 —a -

Volume 6B, the Natura Impact Statement, presents the Natura 2000 sites that are being
assessed and those that are in line with the foraging ranges taken from Woodward et al
2019. of the Proposed Development (Irish Route).

The following SACs are located within 300km of the Proposed Development and are
designated for populations of marine mammals in Ireland, the UK and France. These
include all SACs supporting harbour propoise, bottlenose dolphin, grey seal and harbour
seal.

1 IE0000781, Slaney River Valley SAC - harbour seal;

1 FR5302015, Mers Celtiques - Talus du golfe de Gascogne - harbour porpoise and
bottlenose dolphin;

1 FR5300017, Abers - Cbte des legends - grey seal, harbour seal and harbour
porpoise;

T UKO0012712, Cardigan Bay/ Bae - bottlenose dolphin and grey seal;
1 UKO0013114, Lundy - grey seal;

1 UK9020327, Northern Cardigan Bay / Gogledd Bae Ceredigion - bottlenose dolphin
and grey seal,

1 UK9020288, Isles of Scilly - grey seal;
1 UKO0030397, West Wales Marine / Gorllewin Cymru Forol - harbour porpoise;

=

UK0030396, Bristol Channel Approaches / Dynesfeydd Mér Hafren - harbour
porpoise;

IE0000101, Roaringwater Bay and Islands SAC - harbour porpoise and grey seal,
IE0003000, Rockabill to Dalkey Island SAC - harbour porpoise;

FR5310072, Ouessant-Moléne - grey seal, harbour porpoise and bottlenose dolphin;
IE0002165, Lower River Shannon SAC - bottlenose dolphin;

UK0013694, Isles of Scilly Complex - grey seal;

IEO000707, Saltee Islands SAC - grey seal;

IE0002172, Blasket Islands SAC - harbour porpoise and grey seal;

UK0030398, North Anglesey Marine / Gogledd Mén Forol - harbour porpoise;
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UK0030399, North Channel - harbour porpoise; and
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1 FR5300018, Ouessant-Moléne - grey seal, harbour porpoise and bottlenose dolphin.

The designated sites for grey seal and harbour seal within 300km, but beyond the commonly
recorded movement patterns for grey seal (145km Thompson et al., 1996) and harbour seal
(120km i SMRU, 2011) include:

1 IE0002158, Kenmare River SAC - harbour seal;

IE0002111, Kilkieran Bay and Islands SAC - harbour seal;

IE0000278, Inishbofin and Inishshark SAC - grey seal;

IE0001482, Clew Bay Complex SAC - harbour seal;

IE0000458, Killala Bay/Moy Estuary SAC - harbour seal,

IE0000627, Cummeen Strand/Drumcliff Bay (Sligo Bay) SAC - harbour seal;
IE0000622, Ballysadare Bay SAC - harbour seal;

IE0000133, Donegal Bay (Murvagh) SAC - harbour seal;

IE0000204, Lambay Island SAC - harbour seal; and
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I UKO0013116, Pembrokeshire Marine/ Sir Benfro Forol - grey seal.
These sites will not be considered any further from this point in the report.

Volume 6B (Natura Impact Statement) presents further details on the Natura 2000 sites that
are being assessed for marine mammals within 300km of the Proposed Development (Irish
Route).

The following SACs are located within 200km of the Proposed Development and are
designated for populations of migratory fish species in Ireland, the UK and France. These
include all SACs supporting sea lamprey (Petromyzon marinus), allis shad (Alosa alosa),
thwaite shad (Alosa fallax) and Atlantic salmon (Salmo salar).

1 IE0000781, Slaney River Valley SAC - sea lamprey, twaite shad and Atlantic salmon;

1 [IE0002170, Blackwater River (Cork/Waterford) SAC - sea lamprey, twaite shad and
Atlantic salmon;

1 IE0002173, Blackwater River (Kerry) SAC - Atlantic salmon;
T IE0000343, Castlemaine Harbour SAC - Atlantic salmon;

T I1E0002162, River Barrow and River Nore SAC - sea lamprey, twaite shad and
Atlantic salmon;

T I1E0002299, River Boyne and River Blackwater SAC - Atlantic salmon;
1 UKO0012712, Cardigan Bay / Bae Ceredigion - sea lamprey;

I UKO0013116, Pembrokeshire Marine/ Sir Benfro Forol - sea lamprey, allis shad and
twaite shad;

 UKO0030056, River Camel - Atlantic salmon;

1 I1E0002137, Lower River Suir SAC - sea lamprey, allis shad and Atlantic salmon;
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1 UKO0030074, Afonydd Cleddau/ Cleddau Rivers - sea lamprey;
i IE0002165, Lower River Shannon SAC - sea lamprey and Atlantic salmon; and

1 IE0000365, Killarney National Park, Macgillycuddy's Reeks and Caragh River
Catchment SA - sea lamprey, twaite shad (Kilarney) and Atlantic salmon.

Figures presented within Volume 6B (Natura Impact Statement) show further details on the
Natura 2000 sites that are being assessed for migratory fish species within 200km of the
Proposed Development (Irish Route).

13.3.2 Intertidal and Benthic Habitats and Ecology

In 2018, detailed intertidal surveys were undertaken of the three potential Irish landfall sites
being considered at that stage (Ballinwilling Strand, Redbarn Beach and Claycastle Beach).
Habitats were classified based on the European EUNIS classification, combining the general
environment, nature of sub-strata, littoral zonation, and flora/fauna species present at the
site being assessed.

The broad categories, and associated sub-categories of habitat, recorded at Claycastle
Beach were as follows:

1 A1.27 Moderate energy littoral rock:

T A1.212: Fucus spiralis on full salinity exposed to moderately exposed upper eulittoral
rock. This sub-habitat was identified on the existing pipe outfall at Claycastle Beach,
with species present including limpets, winkles and barnacles. Ephemeral green
seaweed is often common during summer months and was recorded during the
project-specific surveys;

T A1.47 Feature of littoral rock for example, ephemeral algae in the intertidal zone:
1 AL1.45: Ephemeral green or red seaweeds (freshwater of sand-influenced) on non-
mobile substrata. Although ephemeral green seaweeds were recorded at Claycastle

Beach, the littoral rockpool communities which can be a feature of the habitat were
mainly absent;

1 A2.27 Littoral sand and muddy sand: In general, across all sand sub-habitats, limited
shell debris was recorded on the sediment surface, with slight rippled patterns as a
result of wave action and tidal currents. Species present included communities of
amphipods and polychaetes, as well as some barren areas at Claycastle Beach.
Sand mason worms were recorded in the lower littoral zones:

A2.22: Barren or amphipod-dominated mobile sand shores;
A2.23: Polychaete / amphipod-dominated fine sand shores;

A2.245: Sand mason worm (Lanice conchilega) in littoral sand;
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A2.47 Littoral mixed sediment: Areas of A2.43 were observed beneath the drift line
at Claycastle Beach, with areas of A2.431 in the midlittoral zone. The underlying
substratum for both comprised rock and boulders, with coarse sand also present:

1 A2.43: Species-poor mixed sediment shores;
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i B1i Coastal dunes and sandy shores:

A2.431: Barnacles and Littorina spp. on unstable eulittoral rock;

I B1.2: Sand beaches above the driftline. This was recorded at Claycastle Beach,
above the high water mark, formed as a result of sands brought up the beach by
wave and wind action; and

i B2 Coastal shingle:
1 B2.1: Shingle beach driftlines.

In addition, clay outcrops were observed at all three intertidal locations surveyed, with
fossilised wood at two sites and peat outcrops at one.

Further offshore, detailed surveys conducted in both Irish Territorial Waters and the Irish
Exclusive Economic Zone (EEZ) during 2015 identified a range of habitats along the cable
corridor, as presented in Figure 13.2.

Table 13.4 presents the habitats that were recorded along the route of the Celtic
Interconnector in Irish Waters. It is noted that no designated Annex | habitats are present

along the cable route.

Table 13.4  Habitats along the route of the Celtic Interconnector in Irish waters

EUNIS Code Biozone Substrate Length present
along cable route
(km)

A5.15 Deep circalittoral Coarse substrate 61.1

Ab5.37 Deep circalittoral Fine mud 24.9

A5.45 Deep circalittoral Mixed sediment 5.5

A5.44 Shallow circalittoral | Mixed sediment 11

A5.37 Deep circalittoral Muddy sand 22.3

A4.27 Deep circalittoral Rock or other hard 1.1

substrata

AbB.27 Deep circalittoral Sand 22.7

A5.25/ A5.26 Shallow circalittoral | Sand 6.8

Ab5.37 Deep circalittoral Sandy mud 1.4

N/A Infralittoral Seabed 1.9

N/A Shallow circalittoral | Seabed 1.9

The distribution of these, and other habitats in the vicinity of the Proposed Development, is

shown in Figure 13.2.
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Figure 13.2 Predictive Habitat Map of EUNIS Classifications

WOOd. Predictive Habitat Map: EUNIS Classification EIRGRID
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The sediment type observed during survey within the Irish Territorial Waters and Irish EEZ
showed substrate was variable, ranging from areas of soft rippled sand to large rocks and
cobbles. Epifauna was also relatively variable reflecting substrate type with reasonably low
abundance in the sandy regions, increasing in areas of cobbles and boulders where a hard
substrate was present for encrusting fauna.

The habitats identified through detailed surveys of the cable route are associated with a
number of intertidal and subtidal communities.

Along the cable route on the approach to Claycastle Beach, the benthic community is
characterised by the presence of species groups including cnidaria, nemertea, annelida,
arthropoda, mollusca, phoronida, and echinodermata. Such species form important elements

of complex marine and coastal foodwebs, providing prey species for fish populations, and
subsequently birds and marine mammals. Sur veys al ong the routeds
any areas of Annex | habitats, as listed under the EC Habitats Directive (such as biogenic

reefs, or subtidal pockmark features). However, one area of medium-stony deefiness6 (t h e
extent to which the worms create a reef) was identified on the approach to Claycastle Beach;
such reefs can form key habitats for other species, and may develop in importance over

time, but in this case, the area is not of confirmed priority Annex I, Annex | status or

importance.

13.3.3 Natural Fish Ecology (including basking shark)

Characterisation of fish stocks within the near shore and intertidal zone has been drawn from
the IFI Blackwater (Munster) Estuary fish surveys (IFI, 2008). A total of 24 species were
recorded in the lower estuary around Youghal, ranging from adventitious freshwater species,
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e.g. dace (Leuciscus leuciscus) to fully marine species, e.g. cod (Gadus morhua). The stock
composition also included a number of diadromous species (fish that migrate between river
and sea to complete their lifecycle) such as Atlantic salmon, sea tout (Salmo trutta),
European eel (Anguilla anguilla), and smelt (Osmerus eperlanus). The most commonly
occurring species in the lower estuary were common goby (Pomatoschistus microps), which
were recorded at 11 sites throughout the estuary and flounder (Platichthys flesus), recorded
at eight sites. The most abundant species were common goby, sprat (Sprattus sprattus),
flounder and European smelt (Osmerus eperlanus). Two migratory species known to
frequent the Blackwater River were not recorded in the transitional and intertidal surveys
including sea lamprey and Twaite shad However, on a precautionary basis, both species are
presumed to occur and are impact-assessed within this EIAR.

Elliott and Taylor (1989) and UK TAG (2012) define a number of ecological guilds that can
be used to describe how different species use an estuary (Table 13.4). Details of the
species commonly occurring in the intertidal areas of Youghal Bay are listed in Table 13.5.

Table 13.4  List of ecological guilds, their abbreviated forms and notes on estuarine
use (Elliott and Taylor, 1989)

Ecological Guild
(abbreviated form)

Adventitious freshwater . . . .
1 . Freshwater species with no estuarine requirement
species (FW)

Number Use of Estuary

2 Estuarine residents (ER) Spend whole life in estuary

Adventitious marine species

3 (MA) Marine species with no estuarine requirement
. Marine species with seasonal migrations to the
4 Marine seasonal (MS) estuary as adults
5 Marine juvenile (MJ) Marine species using the estuary as a nursery
area
6 Diadromous species (DA) Species that use estuaries during migrations

between marine and freshwater habitats

Table 13.5  Fish species recorded in the Lower Blackwater Estuary and their
Ecological Guilds (source, IFI 2008).

Conservation
. g Status IRL 2011 | EU HD Functional
Species Scientific Name . . .
(King et al., Protection Guild
2011)
Gobiusculus
2-spotted gob na - MA
P goby flavescens
. . Gasterosteus
3-spined stickleback Ic - DA
aculeatus
5-bearded rockling Ciliata mustela N/A - MS
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Conservation

. L Status IRL 2011 | EU HD Functional
Species Scientific Name . . .
(King et al., Protection Guild
2011)
Atlantic salmon Salmo salar VU Annex Il & V DA
Brown trout Salmo trutta Ic - DA
Cod Gadus morhua na - MJ
Pomatoschistus
Common goby , na - ER
microps
Dab Limanda limanda | na - MJ
European eel Anguilla anguilla | CR Annex I DA
Dicentrarchus
European sea bass I . na - MJ
labrax
Flounder Platichthys flesus | Ic - ER
Golden-grey mullet Liza aurata na - MS
Greater pipefish Syngnathus acus | na - ER
Ammodytes
Lesser sandeel . y na - ER
tobianus
Plaice Pleuronectes na ) MJ
platessa
Pollachius
Pollock .|u na - MJ
pollachius
. Lampetra
River lamprey* o Ic Annex Il & V DA
fluviatilis
Petromyzon
Sea lamprey* . NT Annex Il. DA
marinus
Smelt Osmerus Ic - DA
eperlanus
Sprat Sprattus sprattus | na - MJ
Thick lipped gre
cklipped grey Chelon labrosus | na - MS
mullet
Twaite shad* Alosa fallax VU Annex Il & V. DA
. Merlangus
Whiting g na - MJ
merlangus

Species known to frequent the tideway but not recorded by IFI (2008)

IRL 2011 ZRed list status for Ireland based on this assessment; CR ZCritically Endangered, VU i

Vulnerable, NT ZNear Threatened, dd Zdata deficient, Ic i least concern; nai not assessed.
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A number of commercial species of fish use areas of Irish Territorial Waters occupied by the
proposed interconnector cable route for both spawning and nursery grounds (see Volume
3D Part 2 EIAR for Ireland Offshore (Technical Chapters) i Chapter 19: Commercial
Fisheries). Atlantic herring (Clupea harengus) and whiting (Merlangius merlangus) both
spawn in shallow, nearshore waters. Atlantic herring spawn between September and
February and within typically patchy historic spawning sites. Whiting spawn between
January and July in shallow water less than 30m deep. Juveniles of both species utilise
coastal waters for nursery habitat (Coull 1998; Ellis et al., 2012). Haddock (Melanogrammus
aeglefinus) also spawn within coastal waters to the west of the cable route, with juveniles
remaining in the coastal waters adjacent to the cable route throughout the year (Connolly,
2009; Marine Institute 2016).

Atlantic cod are broadcast spawners releasing buoyant eggs into the water column. Adult

fish show high fidelity to defined spawning grounds (Skjeeraasen et al., 2011), with spawning

occurring between May and December around Ireland and the UK. Their larvae drift close

inshore to the shallow waters and estuaries of the Irish coast which provide suitable nursery

grounds, moving into deeper water as size increases (Bastrikin et al. 2014). The proposed

cable route will pass through the periphery of known cod spawning ground, south of Youghal

Bay as mapped by the Marine Institute (Marine Institute, 2016). These spawning grounds

encompass an area of approximately 2,250km?, extend from c. 8km offshore of Ballycotton

Bay to the west of the proposed cable route into
east.

Both Atlantic mackerel (Scomber scombrus) and horse mackerel (Trachurus trachurus)
spawn extensively offshore, to the southwest of Ireland in May with eggs and larvae drifting
east with the young-of-year moving inshore to nursery grounds throughout coastal waters
along the south east coast (Marine institute, 2016). Hake (Merluccius merluccius) and
megrim (Lepidorhombus whiffiagonis) spawn off the south and southwest of Ireland with
juveniles moving inshore to nursery grounds along the length of the Irish southern coastline
(Connolly et al 2009; Ellis et al., 2012; Marine Institute, 2016).

Ireland has designated a series of (predominantly) freshwater SACs for habitats of the fish
species listed under Annex Il of the Habitats Directive (inter alia Atlantic salmon, twaite shad,
and the three lamprey species). The purpose of the designated sites is to maintain or, where
appropriate, restore populations to a favourable conservation status in their natural range
(NPWS, 2012).

The Proposed Development does not intersect with any SACs. However, four of the above
Annex |l fish species do frequent the waters in the vicinity of the proposed cable route,
namely: sea lamprey, river lamprey, twaite shad and Atlantic salmon (King and Linnane
2004; IF1 2008; NPWS, 2012).

The cable landfall at Claycastle Beach lies ¢.1.5 km from the Blackwater River

(Cork/Waterford) SAC designated for migratory fish (NPWS, 2021b). Catchments to the east

and west of Youghal Bay also support populations of migratory fish that are qualifying

features of these watersod conskesediadronbns desi gnat i
species of fish forage in coastal and offshore waters returning to freshwater to spawn. The
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proposed cable route will intersect the migratory pathways of these fish as the move to and
from their natal waters.

The following Irish SACs are designated for populations of migratory fish, that could
potentially interact with the Proposed Development:

1 Slaney River Valley SAC (Site code: IEO00781) The mouth of the Slaney River lies
approximately 110 km to the east of the Claycastle Beach landfall site.

1 Blackwater River (Cork/Waterford) SAC (Site code: IE002170). The Blackwater River
is located approximately 1.75 km to the east of the Claycastle Beach landfall site;

1 River Barrow and River Nore SAC (Site code: IE002162). The mouth of the River
Barrow lies approximately 65 km to the east of the Claycastle Beach landfall site; and

9 Lower River Suir SAC (Site code: IE 002137). The River Suir is a principal tributary of
the River Barrow, with their confluence in the tidal reach. The mouth of the River
Barrow lies approximately 65 km to the east of the Claycastle Beach landfall site.

There are no French nature conservation sites designated for migratory fish species within
200km of the Proposed Development. The nearest UK SAC is the Pembrokeshire Marine /
Sir Benfro Forol SAC site code (UK0013116), c. 153 km distant.

No SACs designated for migratory fish species in the other jurisdictions are considered to be
within the Zol of the Proposed Development.

The European eel is listed by the International Union for Conservation of Nature (IUCN) as a
Critically Endangered species and is assessed as such in the Irish Red List (King et al.,
2011). The fish frequents coastal waters and freshwater system around Ireland and could
interact with the Celtic Interconnector Project (Moriarty, 1975; IFI, 2008).

Basking shark (Cetorhinus maximus) is classified as of Vulnerable status in the Global [IUCN
Red List status, and is Endangered in Irish waters (Clarke et al., 2016). The fish is known to
frequent the waters off the south coast of Ireland (Berrow and Heardman, 1994) moving
eastwards into coastal waters from the deeper waters of the Atlantic in the spring (April)
where they remain until as late as October before moving back offshore. During the summer
months these fish may spend a significant amount of their time feeding on the surface,
although feeding also takes place subsurface. There is a paucity of data regarding basking
shark population estimates in Ireland, and little is known of their behavioural and feeding
habits within near shore environments (IBSG, 2019).

Figure 13.3 illustrates seasonal distribution and abundance of basking shark by ICES
rectangle for the period 1993.
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Figure 13.3 Seasonal distribution and abundance of basking shark by ICES
rectangle for the period 19937 (source Berrow and Heardman, 1994)

Spatio-temporal distribution patterns for basking shark based on reported public sightings for
the period 1988 to 2008 have been presented by Witt et al. (2012) (Figure 13.4). During this
period a total of 376 records were reported from the Republic of Ireland (3.2% of the total
number of sightings recorded). The coastal nature of the dataset (98.7% of all records
occurring within 12 n miles of land) however reflects intrinsic biases within the source data
set. The spatial distribution of reporting within the ICES database reported within Berrow
and Heardman (1994) and the Marine Conservation Society database reported within Witt et
al (2012) are compatible.
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Figure 13.4. Spatial distribution of basking shark sighting records showing the
locations of sightings recorded between 1988 and 2008 (source Witt et al.,
2012). The broken line indicates a 200 m isobath.

13.3.4 Ornithology

Wetland bird surveys undertaken from 2019 to 2021 within the intertidal areas and adjoining
fields at Redbarn i Claycastle Beach (covering approximately 2.1km of the beach and 9ha
of agricultural fields) identified a total of 22 species. The working area at the landfall point at
Claycastle is approximately 20m wide, and therefore occupies only a small proportion of the
survey area. The survey area was split into five count sectors (plus some fields behind the
beach), with the proposed landfall area being on the boundary between count sections three
and four. Count sectors three and four are the only sectors which are within the 400m Zol
identified with respect to wetland birds in the intertidal area.

Initial surveys were completed in February and March 2019 at high tide and low tide,

following a methodologies based on the Irish Wetland Bird Survey (I-WeBS) methodology

(Boland and Crowe, 2012) (for high tide counts) and similar methods for low tide counts

(Lewis and Tierney, 2014). The high-t i de counts used a Osnapshotdé a
number of birds present over high tide only whilst the low tide counts used a four-hour

observation period, centred on low tide.
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Between November 2019 and March 2020 and October 2020 and March 2021 the same
area was surveyed using similar methods though the high tide counts were extended to four
hours of observation, centred on high tide (as per the low tide methodology. Each month four
hours of observation were completed around low tide and high tide. Table 13.6, provides a
summary of the survey results within the Zol. This table also highlight species which are
designated features of Ballymacoda Bay SPA and Blackwater Estuary SPA.
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Table 13.6: Peak monthly counts within Zol (count Sectors 3 and 4) of SCI species at Redbarn-Claycastle (beach, sea and fields
across all three bird survey seasons. H=High tide; L=Low tide; S =At Sea). Significant counts in bold text.

Species Birds of SCI of SCI of Blackwater Peak within Figure of National Peak as % of Figure of National
Conservation Ballymacoda SPA Estuary SPA Zol Significance Significance within Zol
Concern (Rounded to whole number)
Statuss4
Black-headed gull Amber P - 7 (HT) None published as gulls not Not known but insignificant given
routinely counted small numbers present within Zol as a
proportion of likely gull population
sizes
Common gull Amber P - 10 (LT) None published as gulls not Not known but insignificant given
routinely counted small numbers present within Zol as a
proportion of likely gull population
sizes
Dunlin Red P P 1(H) 460 <<1% and insignificant
Great black-backed Green - - 4 (LT) None published as gulls not Not known but insignificant given
gull routinely counted small numbers present within Zol as a
proportion of likely gull population
sizes
Lesser black backed Amber P - 4(L) None published as gulls not Not known but insignificant given
gull routinely counted small numbers present within Zol as a
proportion of likely gull population
sizes
Ringed plover Amber P - 20 (H) 120 17%
Sanderling Green P - 159 (H) 85 187%
[during marine
surveys]
Cormorant Amber 2(L) 110 2%
Great crested grebe Amber 6 (S) 30 20%
Grey heron Green 1 (H/L) 25 4%
Oystercatcher Red 36 (H) 610 6%
Red breasted Amber 2(S) 25 8%
merganser
Teal Amber P P 10(L) 360 3%

54 Gilbert, G., Stanbury, A., Lewsi, L. 2021 Birds of Conservation Concern in Ireland 4: 2020-2026. Irish Birds 43: 1i 22 .
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Numbers of non-breeding water birds recorded during the surveys between Redbarn /
Claycastle were generally low, particularly at high tide where there is little habitat available
as the high-water level typically reaches the foot of the sand dunes and coastal walkway.
The walkway is also popular with walkers and dog walkers meaning that levels of human
disturbance are quite high which further discourages birds from roosting in this area. A total
of 29 different species were recorded across the low and high tide surveys and featured a
range of coastal bird species.

Of the species recorded, only bar-tailed godwit and sanderling occurred in notable numbers.
152 Bar-tailed godwit were recorded in January 2021 representing 2% of the all-Ireland
population of this species. Sanderling also occurred in notable numbers with a peak count of
254 individuals recorded in October 2020 representing 3% of the all-Ireland population of
this species.

The proposed working area required for the landfall point at Claycastle Beach is
approximately 14m wide, and therefore occupies only a small proportion of the survey area
centred approximately on the boundary between count sectors 3 and 4. Based on this, birds
which were recorded in count sectors 3 and 4 would represent those most at risk of being
affected by the project. The only records of bar-tailed godwit, in all surveys occurred in count
sector 1 which is between 700m and 1,200m south-west of the proposed landfall location.
Curlew were recorded during surveys, with peak counts of up to 113 individuals, however
these records were also, restricted to count sector 1. Counts of up to 85 curlew were also
recorded in agricultural fields behind the beach.

Only nine of the 29 species were recorded in count sectors 3 and 4. Of the eight species
recorded close to the proposed landfall point cormorant and ringed plover were noted on a
single occasion across count sectors three and four only in November 2019 with a single
cormorant also recorded in October 2021. Sanderling and oystercatcher were the only
wading birds noted occurring with any frequency in either count sector and therefore within
400m of the landfall point.

A peak count of 159 Sanderling was recorded during a nearshore survey in March 2020 with
a foraging flock recorded in the centre of count sector 3. Sanderling were also noted at high
tide on a single occasion (50 birds November 2019), with low tide surveys recording 25 birds
in February 2019, two birds in November 2019 and 38 in December 2019. This suggest that
their usage of the area is sporadic. During the surveys in 2020-2021 counts of 3 and 1
Sanderling were made within the Zol in November 2020 and December 2020 respectively.
The higher counts recorded during these surveys all occurred in count sector 1.

Oystercatcher were noted at high tide on single occasions in November 2019, when 38
individuals were recorded and again in November 2020 when 16 individuals were recorded.
Small numbers (<5) were also noted at low tide in February and March 2019 and between
November 2019 and January 2020. During the 2020-21 surveys counts between 10 and 26
individuals occurred in sectors three and four in all months of survey (excluding November
and March).
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Of the other four species noted in count sector three and four, all were gull species (Black-
headed Gull, Herring Gull, Lesser Black-backed Gull, Great Black-backed Gull) with peak
counts recorded at low tide.

All of the other species were; recorded on a single occasion; only in very small numbers
(<0.5% of all-Ireland population) within the survey area; or were only recorded in fields
behind the beach.

The count data collected shows no major differences with the data collected between the
different seasons with a similar species composition and peak counts recorded. The counts
from 2020-2021 featured higher counts of some species, notably Bar-tailed godwit and
Sanderling, however it is noted that the largest counts all occurred with count sector 1 at the
southern end of the survey area.

Surveys for birds using the nearshore environment (comprising the intertidal area and
marine habitats visible from the vantage point) were undertaken for three hours per month
(total of 15 hours) between November 2019 and March 2020 with counts at high, mid and
low tides. The area counted was centred on the potential landfall location, with fifteen
species were recorded, as presented in Table 13.7.

Table 13.7 A summary of the nearshore bird survey information gathered at
Claycastle Beach between November 2019 and March 2020

Species Cumulative Totals | Mean BoCC in Ireland’
Per count count

Black-headed gull 143 70.6 Red Amber - B

(Chroicocephalus ridibundus)

Common gull 153 55.6 Amber - B

(Larus canus)

Common scoter 2 0.4 Red - B

(Melanitta nigra)

Cormorant 13 6.2 Amber i B&W

(Phalacrocorax carbo)

Dunlin 21 4.2 Red i B&W

(Calidrus alpina)

Gannet 5 1 Amber - B

(Morus basanus)

Great black-backed gull 54 28.4 Amber - B

(Larus marinus)

Herring gull 212 101.6 Red Amber - B

(Larus argentatus)
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Species Cumulative Totals | Mean BoCC in Ireland’
Per count count

Kittiwake 18 3.6 Amber Red - B
(Rissa tridactyla)
Lesser black-backed gull 34 6.8 Amber - B

(Larus fuscus)

Oystercatcher 36 9.4 Amber Red i B&W

(Haematopus ostralegus)

Pale-belied Brent goose 15 5.4 Amber - W

(Branta bernicla hrota)

Ringed plover 12 2.4 Green

(Charadrius hiaticula)

Sanderling 159 40 Green
(Calidris alba)

Shag 1 0.2 Amberi B

(Phalacrocorax aristotelis)

The five species of gulls recorded were the most common type of bird noted, as would be
expected in this type of area.

Considering the results of the wintering bird survey and the recording of birds in the
nearshore environment, the species occurring in numbers in excess of 0.1% of the All-
Ireland population (at peak) in either of the survey formats and being recorded on two or
more occasions is presented below. Of these species, those highlighted in bold text, are
those that were recorded within 300m of the proposed landfall point and those with an * are
listed on the designations for the two closest SPAs (namely Ballymacoda Bay and the
Blackwater Estuary). The following species are considered further within the assessment:

1 Bar-tailed godwit*;
1 Curlew*;

1 Opystercatcher;

1 Ringed plover?*;

1 Sanderling*;

Further from the coast, published data demonstrates that a wide range of seabirds are
regularly recorded in the area including manx shearwater, Northern gannet, kittiwake,
guillemot and razorbill. Sources include:

' Mackey, M., O Cadhla, O., Kelly, T.C., Aguilar de Soto, N. & Connolly, N. (2004).
Cetaceans and Seabirds of Irelandd s At | ant i ¢ N &eabird distributiom,] u me |
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density & abundance. Report on research carried out under the Irish Infrastructure
Programme (PIP): Rockall Studies Group (RSG) projects 98/6 and 00/13, Porcupine
Studies Group project P00/15 and Offshore Support Group (OSG) project 99/38.
95pp; and

1 European Seabirds at Sea (ESAS) database coordinated by the Joint Nature
Conservation Committee (JNCC) https://jncc.gov.uk/our-work/monitoring-seabirds-at-
sea/

No birds were recorded breeding below MHWM during breeding bird surveys completed in
2019, therefore, breeding birds are not considered further within this chapter. Potential
effects on breeding birds as a result of terrestrial elements of the Project are considered in
Volume 3C.

13.3.5 Marine Mammals and Reptiles

The Celtic and Irish Seas support a variety of marine mammals, including cetaceans and
seals. A total of 24°° cetacean species have been recorded throughout Irish waters, with the
most commonly recorded of these being common dolphin (Delphinus delphis), bottlenose
dolphin (Tursiops truncatus) and harbour porpoise (Phocoena phocoena) with populations
present year-round. Other species recorded include minke whale (Balaena acutorostrata)
and humpback whale (Megaptera novaeanglilae). The Irish Whale and Dolphin Group
(IWDG) collates records of sightings and strandings within Irish waters, as well as
undertaking constant effort surveys at vantage points along the Irish coast. Recent
(February 2021) coastal sightings have included a fin whale (Balaenoptera physalus) and a
pod of 20 unidentified dolphins off Helvick Head, Co. Waterford.

Both grey and harbour seals are also present in Irish waters, with the majority of the

populations being present along the western coast. Both species are present year-round,

with individuals regularly passing between the Irish and UK EEZs. The NPWS compiles a

6seal dat abasebdé, collating observations of both
sources and surveys. This holds a number of historic records (ranging from 1960 to 1981)

within the Claycastle Beach area, for both grey and common seal. Grey seals resident off

the Cork coast comprise part of the North-east Atlantic population of approximately 100,000

individuals, 80% of, which are located around the shores of Ireland and Britain. For harbour

seals, there are an estimated 30,000 in Irish and UK EEZ.

As presented in Section 13.3.1, and Figures XX to XX, Ireland, the UK and France has
designated a series of SACs for harbour porpoise, bottlenose dolphin, grey seal and harbour
seal, whose Conservation Objectives protect the populations therein. These qualifying
features/species could potentially interact with the Celtic Interconnector Project.

The cetacean species recorded in Irish waters are also considered within the Conservation
Plan for Cetaceans in Irish Waters (Department of the Environment, Heritage and Local
Government, 2009).

%5 |t should be noted that different sources quote either 24 or 25 species as having been
recorded in Irish Waters. The record of 24 species is provided by the NPWS.
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For works undertaken to date in Irish Waters, including seabed surveys, MMOs have been
present on the survey vessels. The role of an MMO is to monitor for the presence of marine
mammals, and where noise-generating works are being completed (for example geophysical
surveys), that direct and indirect impact risks (mortality, hearing loss and/or disturbance) are
mitigated and operations are controlled when animals come within close proximity prior to
the sound source being generated e.g. 500-1,000m. This 500-1000m Zol relates to typical
mitigation zones, as per the DAHG (2014) guidance. DAHG (2014) guidance indicates that
piling and geophysical acoustic surveys (not seismic) should not commence if marine
mammals are detected within 1,000m (piling) and 500m (geo acoustic survey, not seismic),
unless a distance modification has been agreed with the Regulatory Authority.

During the MMO surveys from October-November 2017 (in waters around Ballycotton Bay
and Youghal Bay, East Cork), a total effort of just under 136 hours of surveys was
undertaken, recording 18 sightings of an estimated 92 individual animals, comprising four
species: harbour porpoise, common dolphin, Atlantic white-sided dolphin (Lagenorhynchus
acutus) and grey seal. A number of unidentified dolphins were also recorded. During these
MMO surveys species were recorded in water depths ranging from 7.3m to 77.6m.

Due to their similar wide-ranging nature, sea turtles have been included within this section,
although the likelihood of encountering them during works on the Project is considered to be
low, with reference to best available information i.e. only one sighting noted within 34km of
the site, in 1983 (King, G.L. & Berrow, S.D. (2009). It is recognised at this stage that sea
turtles may also be under recorded due to the elusive behaviour e.g. solitary and remaining
submerged for much of the time they are at sea and rarely interacting with one another
outside of courtship and mating.

The Irish Sea Leatherback Turtle Project (2003-2006) was established to increase
knowledge of leatherback turtles in the waters around Wales and Ireland. Work included
tracking of turtles to understand their movements, and aerial surveys of their primary food
source: jellyfish. Individuals migrate to the waters off Western Europe to feed and are well-
adapted for conditions within the Celtic Sea. Of a total of 682 records of leatherback turtles
between 1960 and 2004 in Irish and UK EEZ, 161 were from Irish waters, with numbers
highest along the south and west coasts, mostly during summer months (July to October),
with a peak in August. Other turtle species recorded in Irish waters have included the green
turtl e, hawksbi |l turtl e, KemposKimRj&LL &y turtl e a
Berrow, S.D. (2009) the number of records for each of these species and their proximity to
the Project area are presented below:

1 Greenturtle - 1 record in 1995 - 133km to the south west of the Project area and off
the coast near Cape Clear Island,

1 Hawksbill turtle - 1 record in 1983 - 34km to the south west of the Project area and
off the coast at Roches Point;

T Kempds Ri dl0eegords from L92%kto 1993 - closest >200km from the
Project area on the west coast, near Whiddy Island, at the head of Bantry Bay; and
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