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1.0 Introduction

1.1 Project Background

The Oriel Wind Farm Project is a proposed offshore wind farm in the Irish Sea, off the coast of County Louth
(approximately 22 km east of Dundalk town centre and 18 km east of Blackrock). The Project will have a
maximum export capacity (MEC) of 375 MW and will consist of 25 offshore wind turbine generators (WTGs).
The closest wind turbine will be approximately 6 km from the closest shore on the Cooley Peninsula. The
offshore cable corridor extends approximately 11 km southwest from the offshore wind farm area to a landfall
location south of Dunany Point. From the landfall, the underground onshore cable will connect the offshore
wind farm to an onshore substation, located at Stickillin, east of Ardee, which will then connect to the existing
National Electricity Grid at this point. The onshore cable route is approximately 20.1 km length and is
predominantly routed along public roads. Oriel Windfarm Ltd (hereafter referred to as “the Applicant”) was
granted a Maritime Area Consent (MAC) in December 2022 (Ref. MAC No. 2002-MAC 001).

This Maritime Usage Licence Application (MULA) is required to undertake site investigations (hereafter
referred to as the Sl works), within the MUL Area (defined as the Project planning application boundary below
the high-water mark (HWM), plus a 4 km buffer around the offshore wind farm area). The Applicant obtained a
Foreshore Licence (reference no. FS006840) in May 2019 for initial surveys in the offshore wind farm area
and offshore cable corridor and was granted a further Foreshore Licence (FS007383) to undertake Sl works in
May 2023. Under these Foreshore Licences the Applicant undertook both intertidal and offshore surveys
which informed the commencement of engineering design of the wind farm. The Applicant now intends to
undertake further site investigations of the offshore wind farm area and the export cable corridor to investigate
the stability of the soil (seabed sediments) for the design of foundations and the detailed routeing of the inter
array and offshore cable corridor, in addition to environmental surveys. These Sl works, which are discussed
in more detail in Section 2.0 below, are therefore required to support the detailed wind farm design.

1.2 Need for the S| Works

In response to the climate imperative, the Irish government set a national target of at least 5 GW (i.e. 5,000
MW) of offshore wind energy by 2030 in the Climate Action Plan (CAP) 2024 and reiterated in CAP 2025".
The CAP 2025 targets 80% renewable electricity in Ireland by 2030. Therefore, the widespread development
of offshore wind energy is a vital vehicle for achieving our renewable energy targets. The proposed S| works
will support the Project in contributing towards Ireland’s net-zero emissions targets and transition to a low
carbon and climate-resilient, biodiversity-rich, environmentally sustainable and climate-neutral economy as
underpinned by the Climate Action and Low Carbon Development Act 2015, as amended. The National
Marine Planning Framework (NMPF), which is Ireland’s national marine spatial plan published in June 2021,
supports offshore renewable energy development, recognising it as a pathway to decarbonisation. The NMPF
also includes the target for at least 5 GW of offshore wind energy by 2030. The decarbonisation pathway to
2030 as set out in the Programme for Government ‘Our Shared Future’ also outlines that at least 5 GW of
offshore wind is required in the renewable electricity mix by 2030 off Ireland’s eastern and southern coast.

The Oriel Offshore Wind Farm Project will generate up to 0.375 GW / 375 MW of renewable electricity, which
represents approximately 6.6% of the 5 GW of offshore wind energy objective. The proposed Sl works are
critical to informing the design of the Project and therefore contribute towards the achievement of the national
targets.

Therefore, this MULA represents a critical step towards meeting Ireland’s current and future energy targets
including supporting a more sustainable future.

! Climate Action Plan 2025 updated cover.pdf Accessed July 2026
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1.3 Purpose of the Report

The purpose of this document is to provide an overview of the proposed site investigation (SI) works which will
be undertaken within the MUL Area and supporting information to accompany an application by the Applicant
for a MUL from the Maritime Area Regulatory Authority (MARA).

1.4 Statement of Authority

The technical competence of the authors is outlined below.

Aoife Edgely is an Associate Marine Scientist in the Environmental Services Business Unit in Tetra Tech.
She has over 15 years’ experience in the marine science field and is a Chartered Environmentalist and a Full
Member of the Institute of Environmental Sciences. Aoife holds an honours degree in Environmental Science
from Trinity College Dublin and a Masters Degree in Marine Environmental Protection from Bangor University,
Wales. Aoife has delivered the environmental assessments for a wide range of marine and coastal projects,
including environmental impact assessment, appropriate assessment and Annex IV species reports.

Rachael Shaw is a Project Scientist in the Environmental Services Business Unit in Tetra Tech. She holds a
Bachelor’s Degree in Marine Science from the University of Galway and Masters Degree in Climate Change
and Managing the Marine Environment from Heriot-Watt University Edinburgh. She has five years’ experience
working in consultancy, assisting on a wide range of projects from offshore renewable energy projects to flood
relief schemes, including marine and terrestrial surveys. She is a full member with Institute of Environmental
Sciences (IES).

Roéisin Murphy is a Scientist in the Environmental Services Business Unit in Tetra Tech. She holds an
honours degree in Zoology (B.Sc.) and Masters degree in Marine Biology, both from University College Cork.
She has two years’ experience as a Project Manager at Cork Nature Network, responsible for marine and
river surveys, and one years’ experience in marine licensing and flood relief projects within Tetra Tech. She is
a qualifying member with IES.
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2.0 Proposed Maritime Usage

2.1 Site Location

The Sl works boundary is provided in Figure 2-1 will be referred to as the MUL Area throughout the
application documents. The MUL Area encompasses an area of 17,013 Ha (170.13 km?).

The Sl works will comprise geophysical, geotechnical, environmental and metocean surveys, and the
proposed locations of these surveys area shown in Appendix A below. It should be noted that all locations
shown are provisional only and subject to change due to evolving project design or due to the presence of
obstructions/refusals at individual locations at the time of surveying.

For the avoidance of doubt, no construction works or site preparation works for the future construction works
associated with the proposed Oriel Wind Farm Project are included under this MULA.
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2.2 Description of the SI Works

2.2.1 Overview

The proposed Sl works are detailed in Table 2-1 below. The purpose of these Sl works is to provide a reliable
basis for detailed design of the Project and to undertake further environmental investigations. The aim of the
Sl works is to acquire data to a high quality and specification for the site as summarised below and described
in the following sections.

The Applicant is seeking a MUL for a period of five years from the date of the granting of the licence.

The proposed S| works will build on the existing detailed knowledge of the site which was gained under
previous Sl works under foreshore licences (FS006840, awarded 10" May 2019 for two years and FS007383,
awarded 17" May 2023 for three years). The proposed activities within the MUL Area are planned to take
place across phases. Geophysical and geotechnical surveys and investigations will be sequential with the
results of the geophysical campaign and previous geophysical data used to inform the geotechnical campaign.
The remaining surveys and investigations (e.g., environmental, metocean etc.) can take place at any time
during the operational period of the MUL.

It should be noted that the geophysical and geotechnical campaigns may be further sub-divided depending on
the availability of suitable vessels and equipment and the location of the surveys, e.g. intertidal, nearshore and
offshore areas. Therefore, geophysical and geotechnical investigations in some areas may be completed in
advance of geophysical and geotechnical activities in other areas.

Environmental surveys will be undertaken within the MUL Area to provide further information on the baseline
conditions. Depending on the specific requirements of these surveys and logistics, they may be undertaken
simultaneously with and/or independently from the geophysical and geotechnical campaigns.

Proposed Sl locations are provided in Appendix A. These proposed locations are subject to refinement based
on the results of the geophysical and environmental surveys, informed by previous and current survey
campaigns, e.g. avoidance of a potentially sensitive habitat. Similarly, a location may be moved due to the
presence of obstructions/refusals at individual locations, i.e. where a physical object, e.g. a subsurface
boulder, prevents the borehole, cone penetration testing (CPT), etc., from reaching its target depth. In such
circumstances, the borehole will be moved to another nearby location away from the obstruction and drilled
again to the target depth.

Following the assessment of the results of the S| works, it may be necessary to undertake further SI works in
particular areas within the MUL Area, e.g., along routes for the export cable corridor and approaches to the
landfall. The proposed Sl works, including the quantities detailed and assessed in this MULA, include
contingencies to cover any follow up investigations that may be undertaken at refined locations.

An overview of Sl works is presented below in Table 2-1, followed by a more detailed breakdown of the
proposed survey elements.
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Table 2-1 Overview of Proposed Sl Activities

Survey Type

Survey Elements
(indicative equipment)

Indicative Equipment
(where applicable)

Maximum Quantity
(where relevant)

Marine Geophysical
Surveys

(undertaken from survey
vessel)

Intertidal Geophysical (land-
based below HWM)

Marine Geotechnical
Surveys

Multi beam echosounder
(MBES)

Side scan sonar (SSS)

Sub-bottom profiler (SBP) -
parametric

SBP — Chirper/Pinger

2D/3D Ultra-high-resolution
seismic (UHRS)

Magnetometer

Ultra short baseline (USBL)
positioning system

Seismic Refraction

Ground Penetrating Radar
(GPR)

Vibrocore/gravity coring

Rotary core boreholes

Kongsberg EM series, N/A
Kongsberg Geoswath series, R2

Sonic series & Reson Teledyne
Seabat series

Edgetech FS-4200 series, C-
Max CM2 series and Klein
System 3900-5000

Innomar smart, quattro (QBM)
sixpack (HBM), Innomar SES
2000 compact light, Innomar
standard quattro (DBM) sixpack
(DBM), Innomar medium 100

Kongsberg Geopulse, Edgetech
424/512, Knudsen 3202, Klein
K-Chirp

Suitable Sparker / Boomer up to
1000 joules.

G-882 Marine Magnetometer

Edgetech BATS, ORE offshore
trackpoint, Sonardyne
Fusion/Ranger/Scout, IxBlue
GAPS, Kongberg HiPAP

Geophone Arrays: N/A
—  Geosense 4.5 Hz
Geophones;
- Mark Products L-
28LB Geophone;
—  Geospace GS-11D
Geophone; or similar
Digital Seismographs
- Geometrics Geode
Seismograph,
- Seistronix RAS-24;
- ABEM Terraloc Pro;
or similar

IDS GeoRadar Stream DP GPR
System

Leica DS2000 GPR System; or
similar.

Drill rig and JUB/drilling vessel 41

Geobor-S 78
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Survey Type

Survey Elements
(indicative equipment)

Indicative Equipment
(where applicable)

Maximum Quantity
(where relevant)

(undertaken from survey
vessel(s)/jack-up barge
(JuB))

Intertidal Geotechnical

surveys (land-based below

HWM)

Environmental Surveys
(undertaken from survey
vessel(s))

Intertidal Environmental
Surveys

Metocean Survey (deployed

by vessel and moored to
seabed)

Cone penetration testing
(CPT) and standard
penetration testing (SPT) at
borehole locations

Trial pit/borehole

Marine mammal static
acoustic monitoring (SAM)

Water quality samples

Grab sampling

Fish and shellfish surveys

Quadrat and dig over
surveys

Metocean buoy

Acoustic doppler current
profiler (ADCP)

Push sampler/rotary core,
hammer sampler

Bobcat, backhoe or excavator

Drill rig and JUB / drilling vessel

CPODs/FPODs

(incl. heavy weight mooring
blocks of c. 250kg, clump chain
and rope with either an acoustic
release mechanism and benthic
buoy or a robust mooring with a
surface marker buoy).

Sondes (incl. surface or seabed
buoy)

Niskin bottle

Mini Hammond grab or Van
Veen grab (0.1m?)

Sondes (incl. surface or seabed
buoy)

Potting and trawl survey

Refer to section 2.7.3

Refer to section 2.8.1

Refer to section 2.8.2.

60

6 boreholes (max.
depth 10m)

12 trial pits (max. depth
5m, 2m? in plan)

12

12

60

6

12 locations

12

1 (for 12-month period)

8

2.2.2 Estimated Project Schedule/ Programme

The Applicant proposes a Sl works schedule that will be phased over a five-year period. The intention is to
begin the Sl works as soon as feasible following license award, with a phased programme of investigations,

capitalising on suitable weather windows and vessel availability over this time period. This phased approach
will progress the overall development towards detailed design stage. The exact survey schedule is dependent
on the availability of the supply chain and therefore exact timelines for the surveys cannot be determined in
advance of securing a MUL.

The exact dates for the surveys are to be determined pending the appointment of survey contractors but
based on the estimated scope of works to be conducted the likely timeframe for each project phase has been
estimated in Table 2-2 below. Contingencies have been built into the quantities to allow for future S| works
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within the MUL five-year period as more information becomes available. The estimated timeframes are subject
to change based on variables such as weather conditions, unforeseen seabed conditions, unforeseen
obstructions, vessel availability etc.

Geophysical site-specific surveys were conducted for the Oriel Wind Farm Project in 2019 and 2022 and
information is available to inform geotechnical investigations. Geophysical surveys are also proposed under
this MUL.

Mobilisation location will be dependent on the survey contractor, who may choose to mobilise from their home
port, port of previous job or local port. The local port options for mobilisation, for example, could include
Dundalk Port or Dublin Port depending on vessel size and marine traffic restrictions.

The Sl survey works will be carried out on a 24-hour and 7 days per week basis, subject to sea state and tidal
conditions, except for environmental surveys, which are expected to take place during daylight hours.

Table 2-2 Estimated Project Schedule

Year 1 Year 2 Year 3 Year 4 Year 5
(2027) (2028) (2029) (2030) (2031)

(e e e e R e R e R e R e Rure Rue Rue R e R e Rie Rue Rure Rare Rure Raie Rae)
1 2 3 41 2 3 41 2 3 41 2 3 41 2 3 4

Geotechnical (Marine
and Intertidal)

Geophysical (Marine
and Intertidal)

Marine and Intertidal
Environmental
Surveys

2.3 Marine Geophysical Survey

The purpose of the geophysical survey is to characterise the seabed and sub-surface geology and
geotechnical parameters within the survey area in order to supplement the information gathered in the 2019
and 2022 site-specific geophysical surveys and previous INFOMAR surveys of the site. This additional data
will be used to better understand the surface and sub-surface structure and stratigraphy, including seabed
sedimentation, morphology and mobility and sub-surface stratigraphy and geohazards. This will support the
wind farm design, inter-array and offshore cable corridor and determine the design and installation
methodology.

The objectives of the geophysical survey are to:
e Produce detailed bathymetric mapping;
e Obtain detailed seabed features, morphology and sediment;
e Obtain detailed sub-surface structure and stratigraphy;
e Acquire both shallow and deep geological cross-sections of the wind farm site; and
e Support cable design and installation including cable routing.

The geophysical survey will include bathymetric, SSS, magnetometry and seismic sounding of the proposed
site. Details of the exact survey equipment will be made available prior to commencement of the works;
however, it is envisaged that the geophysical data acquisition will involve the following acoustic-based
techniques:

e Multi beam echosounder (MBES) system for detailed bathymetric mapping;
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e Side scan sonar (SSS) for detailed seabed sediment and morphological mapping;
e Magnetometer for detecting geomorphological anomalies and ferrous objects;

e  Sub-bottom profiling (SBP), both single and multi-sourcings, to identify and characterise the layers of
sediment/rock underneath the seafloor along the cable route corridors;

¢ Ultra-high-resolution seismic (UHRS) to identify and characterise the layers of sediment/rock
underneath the seafloor within the windfarm site; and

e Intertidal geophysical surveys including seismic, electrical resistivity and electromagnetic methods.

An ultra-short baseline (USBL) positioning system will be utilised where required to monitor the position of
towed equipment. The USBL system consists of a multi-element transducer mounted on the hull of the vessel
and a transponder attached to the towed equipment (e.g. SSS). Triangulation is achieved using acoustic
signals transmitted and detected at regular intervals from which bearing, depth and distance can be
calculated. The USBL is coincident with towfish surveys (e.g. SSS, magnetometer).

USBL equipment is widely used by offshore commercial and research vessels where positional accuracy of
towed survey equipment is critical. The emitted pulses will be short pulse width ‘pings’, approximately in the
range of 20-35kHz and with a source level of up to ~200dB re 1uPa @1m (peak).

The geophysical survey will comprise transects with a total length of circa 84 km and a line spacing distance
from tens of metres up to 1km between each transect. The seismic source will detect the geological strata to a
depth of 40 m below the seabed (bsb).

A suitably qualified archaeologist will review the geophysical survey outputs for anomalies. The findings will be
compiled and presented in an archaeological assessment report. Where deemed necessary by the project
archaeologist and as agreed with the National Monuments Service (NMS), an archaeologist/ geoarchaeologist
may be required to be present during geotechnical investigations, to take samples for archaeological
inspection. Samples will be removed from the investigation location, properly stored and transported from site
for more detailed assessment and appraisal.

2.3.1 Multibeam Echosounder Survey

The MBES system will be used to provide detailed bathymetric mapping throughout the survey area. An
MBES is a type of sonar (acoustic surveying) used in seabed mapping wherein acoustic waves are used to
indicate depth-to-seabed. The device is typically affixed to a vessel’s hull or towed in its wake. The process is
non-intrusive, and the device will not make contact with the seabed at any point. The Norbit Winghead B51S
is an indicative example of a MBES system to be used in the completion of these works and a datasheet for
this echosounder is included in Appendix B. The equipment will operate at a nominal frequency of 400kHz.

2.3.2 Side-Scan Sonar Survey

The SSS will be used to achieve detailed seabed morphology and seafloor mapping of the survey area. The
survey is carried out using a sonar device attached to a vessel that emits fan-shaped pulses down towards the
sea floor across a wide-angle perpendicular to the path of the sensor through the water. The intensity of the
acoustic reflections from the seafloor of this fan shaped beam is recorded in a series of cross-track slices.

When stitched together along the direction of motion, these slices form an image of the sea bottom within the
swath (coverage width) of the beam. The equipment will operate within a frequency range of 100-500kHZ with
source levels at 235dB Lpk re 1uPa at 1 metre range. The Edgetech FS-4200 series, Klein System 3900 or
similar is an indicative example.

2.3.3 Magnetometer Survey

A magnetometer detects ferrous objects and as such is used to locate and identify ferrous objects on or buried
in the seabed within the range of the magnetometer. The device precisely measures the earth’s magnetic field
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and detects any anomalies, which represent ferrous objects such as lost anchors, sunken ships and buried
pipes. The magnetometer is typically towed behind a survey vessel or affixed to a vessel’s hull. The process is
non-intrusive, and the device will not make any physical contact with the seabed at any point. The G-882
Marine Magnetometer is an indicative example and datasheet for this device in included in Appendix B.

2.3.4 Sub-Bottom Profiling Survey

This device uses reflection seismology to give a 2D image of the sub-seabed geology. It is typically towed
behind the vessel during survey works or affixed to the vessel’s hull. The process is non-intrusive, and the
device will not make any physical contact with the seabed at any point.

The Innomar SES-2000 Quattro Parametric SBP is an indicative example of a parametric type SBP while a
Kongsberg Geopulse or Edgetech 424 is an indicative example of a chirper/pinger type SBP and the
datasheet for this device is included in Appendix B. The shallow SBP system will be used within the cable
route corridor and will have the following general specifications:

e A vertical resolution better than 0.2 metres; and
e Penetration of at least 5 metres.
The profiler will be supplied with the following recorders and peripheral processing equipment:
e Fire control unit;
e Time varied gain;
e Swellfilter; and

e Bandpass or Time Varying Filters (TVF).

2.3.5 Ultra-high Resolution Seismic

Commonly used variants of this technology are known as "Sparkers" and "Boomers". It will have the following
characteristics as a minimum:

e Repeatable source;

e Main output at frequencies between 1kHz and 5kHz;
e Broadband width in excess of 2.5kHz at -10dB;

e Vertical resolution better than 0.5 metres;

e Penetration of at least 50 metres; and

e Variable energy levels 100-1000 joules;

One or more hydrophone streamers will be supplied. The streamer will be neutrally buoyant or controlled, well
maintained and free of air bubbles. The hydrophone will have a response appropriate to the source used but
will generally have a flat response between 500Hz and 10kHz. The streamer will have at least 100 channels
and be at least 100m long. A tail buoy with a radar reflector will be used to mark the streamer.

The survey may be conducted in either a 2D (single streamer) or 3D (dual streamer) format.

2.4 Intertidal Geophysical Survey

Conventional land-based geophysical surveys will be undertaken below the HWM. These surveys will include
seismic refraction and ground penetrating radar (GPR). Those elements of the land-based survey that occur
within the MUL Area are activities included in this MULA. This MULA is not seeking a licence for any land-
based works which will take place outside of the maritime area.
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Where required, prior to intrusive surveys in the intertidal zone, a suitably qualified archaeologist will
undertake a walkover inspection of the intertidal area at low tide, during daylight hours. The inspection will
include the use of handheld metal-detectors, photographic survey and drone survey, where applicable.
Investigations involving handheld metal-detectors will include a series of transects at 10 m intervals across the
accessible intertidal area. Where deemed necessary by the project archaeologist, and as agreed through
consultation with the NMS, an archaeologist/ geoarchaeologist may be required to be present at the location
of geotechnical investigations, to take samples for archaeological inspection. Samples may be removed from
the investigation location, properly stored and transported from site for more detailed assessment and
appraisal.

2.4.1 Seismic Refraction

The seismic refraction method utilises the refraction of seismic waves as they pass through various rock or
soil layers to analyse underground geological conditions and structures.

Seismic refraction profiles will be conducted using onshore survey tools during low tide in the intertidal zone. A
sound source (typically a sledgehammer striking a metal plate) will generate compressional wave energy.
These refracted waves will be captured by a series of geophones and logged on a digital seismograph. The
locations and elevations of the geophones will be documented using Global Positioning System (GPS)
technology.

Indicative Equipment:
e Geophone Arrays:
- Geosense 4.5 Hz Geophones;
- Mark Products L-28LB Geophone;
- Geospace GS-11D Geophone; or similar.
e Digital Seismographs:
- Geometrics Geode Seismograph,
- Seistronix RAS-24;

- ABEM Terraloc Pro; or similar.

2.4.2 Ground Penetrating Radar

GPR utilises the reflection of electromagnetic waves as they are returned by rock or soil layers to analyse
underground geological conditions and structures.

GPR will be completed during low tide in the intertidal zone. A GPR trolley will be pushed over the area to be
scanned and the results analysed by a technician to determine subsurface characteristics. Indicative
equipment such as the IDS GeoRadar Stream Dynamic Positioning (DP) GPR System, Leica DS2000 GPR
System or similar will be utilised.

2.5 Marine Geotechnical Surveys

The purpose of the geotechnical survey is to provide relevant information about the stability of the soil to a
depth below which possible existence of weak formations will not influence the safety or performance of the
wind turbine and its support structure.

The geotechnical survey will include 26 no. deep investigation locations (boreholes) and 41 no. shallow
investigation locations (vibrocores).

2.5.1 Rotary Core Boreholes
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Deep investigations will be carried out at 26 proposed structure locations (25 wind turbine locations and one
offshore substation location). Each deep investigation location may require up to 3 drilled boreholes with a
target depth of 40 m bsb. Thus, up to 78 geotechnical boreholes may be drilled. See Appendix A for proposed
borehole location.

The equipment used to drill the boreholes will follow the ISO and API technical specifications for drilling
equipment and at a minimum will have:

e A heave motion compensator system on board (seabed frame and/or drill string) with a minimum
heave compensation of 1.5m;

e Capability of mud production to different densities (when mud production is required for the works).
The mud shall be water or bio-degradable organic polymer.

A detailed description of the soil types, and the in situ geotechnical properties determined for the boreholes
will be recorded in the boring log to characterise the strata.

Coring and sampling will be done in general accordance with EN 1SO22475-1 Geotechnical Investigation and
Testing. Rotary coring equipment, such as Geobor-S is expected to be utilised.

In situ testing will include the option of either down-hole wireline piezocone penetration testing (PCPT)
associated to PS logging or down-hole wireline seismic cone penetration testing (SCPT) over full length of
borehole.

The boreholes are to be advanced by alternating PCPT/SCPT and push/core sampling; requirements will
depend on the material type encountered. Within a granular deposit, the boreholes are to be advanced by
alternating PCPT/SCPT and push sample. Where the sample recovery is poor using the push sampler, a
hammer sampler will be used instead. Blow counts measured during hammer sampling will be recorded and
presented on the Borehole Logs.

Within the cohesive deposits, the boreholes are to be advanced by PCPT/SCPT followed by two push
samples (repeat cycle). Rotary coring may be used instead of push sampling in suitable materials, in which
case the CPT and cores will be alternated.

The samples/cores will be recovered in liners or in Shelby tubes for all soil types and the appropriate
technique will be selected to minimise soil disturbance and maximize recovery.

SCPT tests will be executed at a minimum of four of the locations, which will be confirmed in consultation with
geophysical survey results. Two seismic measurements will be carried out during each SCPT stroke at a
depth interval of 1m; the envisaged volume is 40-60 SCPT tests in total.

2.5.2 Standard Penetration Tests (SPTs)

Sl works will include Standard Penetration Tests (SPTs) using a 50mm split spoon sampler and occasional
jacking operations to deploy, stabilise, or demobilise the drill barge and associated equipment. Both SPTs and
jacking of barge piles generate noise and low-frequency vibration including hammer impacts during SPTs and
hydraulic jacking or driving systems used to set or adjust the position of the JUB.

2.5.3 Vibrocore/Gravity Core Investigations

The inter-array cable routes and offshore cable corridor will be surveyed with up to 41 vibrocores/gravity cores
within the inter-array area and offshore cable corridor. The cores will be carried out along the line of the cable
routes, which are still to be defined. See Appendix A for proposed vibrocore/gravity core locations.

Vibrocoring will be performed where cohesionless soil is expected. The rig will be fitted with a PVC liner, core
catcher and cutting shoe. The vibrocorer will be lowered onto the seabed, position and depth will be noted,
after which the vibrocoring process will start. Upon refusal or at the target depth, the stop condition will be
recorded and the vibrocorer will be recovered on deck where the recovery rate will be measured. If required, a
core catcher will be used to prevent the sample dropping out of the PVC liner.
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All cores will be examined and tested offshore before any sealing of the sample. Soil found in the vibrocoring
shoe will be stored in a bag.

Gravity coring (wireline self-weight penetration sampler) will be performed where cohesive soil is expected.
The rig will be equipped with a PVC liner. The gravity corer will be lowered on the seabed and penetrates in
the seabed under its own weight. Upon refusal or at target depth, the gravity core will be recovered on deck
where the recovery rate will be measured.

All cores will be examined and tested offshore before any sealing of samples.

2.6 Intertidal Geotechnical Survey

2.6.1 Trial Pit/Borehole Investigations

Trial pits will be excavated across intertidal locations (below the HWM) along the proposed offshore cable
corridor. Trial pits will be excavated, logged, backfilled and reinstated during a single tidal cycle. Excavated
material will be temporarily stored and replaced following the sequence in which it was removed. Subject to
access and anticipated ground conditions trial pits will be excavated manually or using a mechanical backhoe.
Existing land access routes to investigation locations will be used to the extent practicable.

Up to 12 no. trial pit investigation locations are proposed in the intertidal area. Trial pits will be excavated to a
depth of up to 5 m and will be 2 m? in plan. Up to 6 boreholes will be drilled in the intertidal area using a
drilling rig with a target depth of up to 10m. All excavated locations to be backfilled immediately on completion
of the investigation. Cores and CPTs may be taken from the boreholes or trial pits.

2.7 Environmental Surveys

The purpose of the environmental surveys is to update the baseline data collected from earlier environmental
surveys and to ensure that the environmental data for the Project remains up to date. The proposed surveys
are set out in the following sections.

2.71 CPODs

It is proposed to deploy up to twelve (12) FPOD or CPOD devices for static acoustic monitoring (SAM) of
cetaceans. The devices will provide acoustic assessment of the presence/absence and species types of
cetaceans (whales and dolphins) to i) allow for the recording species difficult to detect visually such as
harbour porpoise, ii) provide data on other factors such as diel and tidal presence at the site and iii) to create a
dataset with which to determine any effects of future construction or operation of a windfarm at a resolution
which is relevant to managers.

A FPOD or CPOD is a self-contained computer and hydrophone in a sealed sonde approximately 1m in
length. The FPOD or CPOD can log the times and duration of click trains which resemble the echo-location
clicks produced by porpoises and dolphins. SAM is independent of weather conditions once deployed and
thus ensures high quality data is collected. Data collection will be at a small spatial scale (typical detection
distances of 250m (porpoises) to 800m (dolphins)). Each FPOD or CPOD will have a robust, heavy weight
mooring blocks of ¢. 250kg, clump chain and rope with either an acoustic release mechanism and benthic
buoy or a robust mooring with a surface marker buoy. Batteries will be replaced and data downloaded every
3/4 months. Deployment and servicing will be undertaken from a survey vessel.

2.7.2 Water Quality Sampling and Monitoring

It is proposed to sample water quality at different depths and locations throughout the offshore wind farm area.
A Niskin bottle (or similar) will be used to obtain a sufficient sample of water at the surface (< 1m depth) and a

MDR1520C | Attachment 3.1 Proposed Maritime Usage — Schedule of Works | A1 | 10 July 2026 Page | 13

@ TETRA TECH



C1-Public
Oriel Wind Farm Project

second sample just above the seabed (~1m) for the subsequent chemical analysis. This will be lowered and
retrieved from a survey vessel.

It is proposed to deploy up to 12 sondes for water quality monitoring through the water column — these will be
used to monitor a range of parameters including turbidity, salinity, temperature, pH, dissolved oxygen and
electrical conductivity. Sondes will be either suspended from a surface marker buoy or a benthic buoy with
acoustic release at a range of depths dependent on survey requirements. Each buoy will have a robust
mooring on the seabed similar to the CPOD mooring described above.

2.7.3 Subtidal and Intertidal Sampling

Subtidal surveys will comprise drop down video (DDV) and/or remote operated vehicle (ROV) inspection and
the taking of grab samples as required in order to identify benthic habitats and sediment characteristics.
DDV/ROV activity will be passive and non-intrusive and will not interact with the seabed.

At locations determined suitable for grab sampling effort by the DDV analysis or geophysical data review, a
0.1 m? Day grab, mini-Hamon or Van Veen grab will be deployed from a suitable vessel to collect sediment
samples. Each sample will be 1-5kg in mass. Up to 60 grab samples will be collected within the offshore wind
farm area and along the offshore cable corridor.

A walkover transect survey will be undertaken. Quadrat sampling and manual digging will be undertaken by
hand at 12 locations in the intertidal zone to collect sediment samples. Samples will be analysed to determine
the benthic faunal community present and sediment geochemistry.

2.7.4 Fish and shellfish surveys

Up to 6 sondes will be deployed for the tracking of fish or shellfish within the wind farm and export cable
corridor. Similar to the CPODs and water quality sondes, these sondes for the tracking of fish or shellfish will
be attached to a robust mooring with either a benthic buoy and acoustic release and/or a surface marker
buoy.

A potting survey and trawl survey will be conducted. Surveys will be designed to undertake investigative
sampling. Indicatively it may include twelve locations for potting and trawl surveys within the proposed
offshore wind farm area and/or along the proposed offshore cable corridor. The surveys may be conducted
over several weeks.

2.8 Metocean Survey

The purpose of the metocean survey is to obtain site specific atmospheric, wave and wind data over a
minimum period of 12 months. All metocean survey works will occur at one location within the marine survey
area. The location will be determined following the appointment of a contractor.

2.8.1 Floating LIDAR

The data will be collected via a floating weather station, which will include a wave rider and a wind
measurement LIiDAR current profiler. The wave rider will be used to collect wave height and current data
across the site, while the LiDAR system will be used to measure the wind characteristics within the site. This
equipment will be mounted on specifically designed floating buoys which are moored to the seabed using an
anchor chain and clump weights. All equipment including the moorings will be removed following completion
of the survey.

2.8.2 Acoustic Doppler Current Profilers

Up to eight Acoustic Doppler Current Profilers (ADCPs) will be moored to the seabed using an anchor chain
and clump weights at varying heights above the seabed. These will be periodically recovered by either
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acoustic release systems or surface buoys. All equipment including the moorings will be removed following
completion of the survey.

An ADCP is a hydroacoustic current meter similar to a sonar, used to measure water current velocities over a
depth range using the Doppler effect of sound waves scattered back from particles within the water column.
ADCP units containing both wave and current sensors, and turbidity and total suspended solids sensors will
be deployed for no less than one continuous year with a maximum deployment period of up to 36 months at
each location (servicing is anticipated every 12 weeks in order to replace ADCP batteries).

2.9 Survey Vessels

The proposed marine survey works will be carried out by dedicated marine vessels, suitable for the scope of
the work required, the water depth and the anticipated conditions of the survey area and the transit routes.
The exact equipment to be used will be confirmed following a tender process to procure the site investigation
contractor.

Separate survey vessels will be used for each activity and are outlined in the following sections. A larger
vessel or jack-up barge (JUB) will be required to complete the offshore geotechnical works with smaller
vessels for the geophysical, metocean and ecological surveys. A smaller Rigid Hulled Inflatable Boat (RHIB)
type vessel may be used for works in shallow waters. Unmanned survey vessels (USVs) may be used for
geophysical surveys across the site. USVs will be fully licenced to operate in Irish waters. Up to three vessels
may be required to operate concurrently in the MUL Area under coordinated simultaneous operations
(SIMOPS). This will allow for flexibility to conduct proposed geotechnical and geophysical works within the
MUL Area to ensure that the Applicant can act on available weather windows and sub-contractor availability.
Land based drilling and excavators will be used for the investigations and surveys within the intertidal zone.
The types of vessels proposed to be employed are described in the sections below.

These vessels will be comparable and of a similar size to those typically used in the industry for carrying out
similar technical work and will possess all relevant classification certificates.

The vessels will conform to the following minimum requirements as appropriate:

1. Station-keeping and sea keeping capabilities required by the specified work at the proposed time of
year; the appointed contractor may provide supplemental tug assistance if such assistance benefits
the operation;

2. Endurance (e.g. fuel, water, stores, etc.) to undertake the required survey works;

3. Staffing to allow all planned work to be carried out as a continuous operation (on a 24 hour per day
basis for the offshore activities and on a 12 hour per day basis for the inshore activities);

4. Equipment and spares with necessary tools for all specified works;
5. Appropriate accommodation and messing facilities on board; and
6. Adequate soil laboratory testing facility, as required.

The vessels used for the offshore surveys will be sound and capable of remaining safely at sea for a minimum
of 30 days under weather conditions typically encountered in the MUL Area at the time of year that the
operations are to take place. The appointed contractor will be responsible for all shipboard systems and
equipment calibration and re-calibration, including spares. For every 30 days of operations the vessels will
accrue at least one day of maintenance time.

Vessels will have breadth and draft of suitable proportions to provide adequate stability for the duration of the
intended operation. The vessels will be capable of passage speeds in excess of 10 knots and extended
survey operations at speeds 4 knots or less.

In addition to AIS-A and Active Radar Enhancing Systems, the manned vessels will have the following
communications equipment as a minimum:
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e Multi-channel VHF and HF radio capable of working at all marine frequencies and with a dual watch
facility;

e Mobile phone;
e Hand-held radios;

¢ Frame and winch for the deployment of equipment and sensors, sized for the required
equipment/sensors loads and pulling force. The winch speed and size must be compatible with
planned surveys;

e Gyro-compass;
e SATCOM (satellite communication) facilities (phone/fax and e-mail); and

¢ Two independent Differential Global Positioning Systems (DGPS), a primary and secondary system
(DGPS has a greater degree of accuracy than GPS).

All drilling survey vessels and marine support vessels will conform to the relevant ISO (International
Organization for Standardization) and APl (American Petroleum Institute) technical specifications for drilling
equipment.

2.9.1 Offshore Vessels

The survey vessels used for offshore works will be either a JUB and/or a DP vessel configuration. Typical
examples of the types of vessels used to undertake these works are provided in Appendix B.

JUBs utilise a fixed anchoring system in order to maintain the required position within the site. The vessel
consists of a self-elevating platform and several “legs”, which are deployed to the ocean floor mooring the
vessel in place.

The survey works are carried out from the self-elevating platform, which is raised above the water’s surface. If
used, the JUB will meet with the following minimum requirements:

e The vessel will have at least four mooring points;

e The self-elevating platform must be permanently manned (i.e. off-shift personnel to stay onboard even
if the accommodation is not a permanent equipment of the JUB);

e The platform must be provided with a class certificate verifying the provision of adequate safety
equipment for the type of vessel and the number of on-board personnel; and

e The platform should be certified in compliance with the MODU Code and the BWEA guideline.

DP vessels maintain station through thruster and propeller systems which use satellite DGPS signals, allowing
the vessels to be positioned over any point on the seabed and maintain position without employing a fixed
anchoring system. Using thrusters or propellers, a DP vessel can maintain position within a 2m to 0.5m
window depending on the sea state/weather conditions and available power. The vessel may also transit
under DP control along a given pre-determined path.

If used, a DP vessel will meet the following minimum requirements:
e The vessel must be fully equipped with a Class Il DP system as a minimum; and
e Two DP certified operators with the necessary experience must be members of the crew.

The offshore works will be carried out on a 24-hour shift basis, with personnel working two 12-hour shifts. This
will allow the works to be continuous. If the survey works are delayed through weather constraints or other
matters then a second vessel may be used to ensure that the works are completed within the required time
period. Full assessment of all SIMOPS will be carried out if a second vessel is used.

2.9.2 Nearshore Vessel
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The smaller, nearshore vessel e.g., rib, will be used in locations where the water depth is too shallow for the
larger, offshore vessel to carry out the works. This vessel does not need to have a dynamic positioning
system, however, must have full DGPS capability. The vessel is usually held on station by joy-stick control
and will deploy an anchor to assist in maintaining station (depending on sea state and weather conditions).
The smaller vessel will use similar equipment to the larger vessel to carry out the required survey works.

2.9.3 Unmanned Survey Vessels

An USV may be used. The vessel would not carry any surveyors on board and would be controlled from the
land. The USV would be escorted out to the survey area with a manned vessel and a pre-watch MMO survey
completed prior to commencement of the survey.

Typical examples of vessels used to carry out this work are included in Appendix B.

2.9.4 Survey Navigation

All navigation equipment and instrumentation will be calibrated and used correctly. Calibration and/or
verification will be repeated in the event of any equipment malfunction, which may nullify earlier calibrations
and/or verifications.

Qualified surveyors will be used to operate the navigation and positioning equipment continuously throughout
the survey while maintaining a continuous log of all navigation activities throughout the survey.

Sufficient survey and positioning spares and consumables will be provided to enable the survey to be
completed without any degradation of navigation and positioning quality and effectiveness and without the
need to return to port to acquire additional equipment.

2.10 General Requirements

2.10.1 Quality Assurance
The marine survey Contractor will:

e Operate Quality and Environmental Management Systems (EMS) based on and conforming to
1ISO9001:2008;

e Provide a Quality Management Plan (QMP) to Oriel for all the marine operations; and

e Provide operational procedures to Oriel for all the marine operations.

2.10.2 Operating permits

The marine survey Contractor will obtain and comply with all necessary marine operational permits including
routine and customary vessel/crew/equipment clearances from Customs Agencies, Port Authorities, Marine
Survey Office (MSO), etc.

2.10.3 Health and Safety

Health, Safety and Environmental protection will be given foremost consideration in the execution of the work
and will be promoted in a proactive and highly visible manner throughout the workforce. The marine survey
Contractor will operate International Safety Management (ISM) and Health Environmental and Safety (HES)
systems based on legislation relevant to the proposed activities. The marine survey Contractor will have an
overall Health, Safety, Security and Environmental (HSSE) plan for each stage of all marine operations. The
plan will cover all parties and operations.
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The Applicant’s Health and Safety Protocols will be followed by both survey and ship's crew. Care will be
taken to maintain contact with fishing vessels operating within the area of operations. The Applicant will not
knowingly damage or interfere with the property of any fishers while carrying out Sl activities. The contractor
will ensure notifications of the intended work and timelines are posted in the relevant press well ahead of
schedule and a fisheries liaison officer (FLO) will be employed.

All vessels will operate under a certificated Safety Management System (SMS) that provides policies,
procedures, and a framework for continuous improvement to ensure the safety of personnel onboard.

2.10.4 PSDP/PSCS

The appointed contractor will designate a competent Project Supervisor Design Process (PSDP) and Project
Supervisor Construction Stage (PSCS) under the relevant legislation. Method Statements and Risk
Assessments will be prepared prior to any works commencing.

2.10.5 Environmental Protocols

The Applicant will implement a number of industry standard environmental protocols to address potential
environmental impacts during the survey works.

Environmental factors will be taken into account in all decisions during the survey campaign. Environmental
efforts will be preventative and where required as a condition of permitting, the Contractor shall conform and
comply with the obligations of an appropriate Environmental Management Plan (EMP) and the conditions of
the MUL relating to environmental protection.

All vessels will comply with the latest International Maritime Organization (IMO) and Safety of Life at Sea
(SOLAS) and environmental requirements for their classification and with any national requirement of the
territorial or continental / EEZ waters to be operated in. All vessels be operated and comply with the
requirements of the Marine Co-ordination Management System operated by the Applicant for all its offshore
wind farm project sites. This system includes the vetting and tracking of all vessels and personnel working
offshore.

The appointed contractor will take particular care when handling or storing hazardous materials, radiation
sources and chemicals. All storage and handling must be carried out in accordance with the Dangerous
Substances Act (1972) and supporting regulations, appropriate safety precautions must be taken, and safety
clothing must be worn as necessary. Liquid or non-liquid pollutants or waste material will not be dumped,
thrown or otherwise disposed of into the sea. All refuse and materials will be kept onboard the vessel and
safely disposed of onshore according to the MARPOL (International Convention for the Prevention of Pollution
from Ships) convention. All substances handled and/or used whilst undertaking the works will be handled,
used, stored and documented in compliance with the Dangerous Substances Act 1972 as amended and
relevant supporting Regulations. The works will also be carried out in accordance with assessments and
recommendations of international best practice including the UK Control of Substances Hazardous to Health
(COSHH) Regulations 1994. Where Fuels, Oils and Lubes are required to be stowed on boats, suitable
containers will be used and stowed to allow ventilation and safe dissipation of any accidental leaked gas and
retention of any leaked liquid. No liquid will be discharged into the water at any stage of the work on site. No
smoking will be permitted in the vicinity of fuel in storage or when in use.

All geophysical survey works that involve the use of acoustic instrumentation will follow the Guidance to
Manage the Risk to Marine Mammals from Man-made S