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ABBREVIATIONS
AA Appropriate Assessment
DAHG Department of Arts, Heritage and the Gaeltacht
dB Decibel
DCCAE Department of Communications, Climate Action and Environment
DCENR Department of Climate, Energy and Natural Resources
DEHLG Department of Environment, Heritage and Local Government
DP Dynamic Positioning
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EC European Community
EIA Environmental Impact Assessment
EU European Union
h hour
HPWBM High Performance Water-Based Mud
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MSL Mean Sea Level
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NPWS National Parks and Wildlife Services
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PLONOR Posing Little or No Risk to the Environment
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PTS Permanent Threshold Shift
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SCOSs Special Committee on Seals

SEL Sound Exposure Levels

SMRU Seal Mammals Research Unit

SPA Special Protection Area

SPL Sound Pressure Level

UK United Kingdom
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EXECUTIVE SUMMARY

Woodside Energy (Ireland) Pty Ltd (Woodside) plans to conduct a geotechnical investigation (“the Project”)
involving the collection of core from up to 22 shallow boreholes distributed throughout the Irish Atlantic Margin
at water depths ranging from approximately 50 to 2,600 m. It is anticipated that survey operations will start
between Q2 and Q3 2020, subject to regulatory approvals and vessel availability. It is possible that the
investigation may be undertaken during the same period in 2021. The entire programme will take 40 days
including operations, transit between locations and any weather downtime. The purpose of the investigation is
to improve overall understanding of the offshore geology west of Ireland. This is a standalone investigation not
related to any planned oil and gas exploration activity for Woodside and will generate open-source data
available to the public/industry via the PAD.

This Appropriate Assessment Screening Report presents a screening assessment of the Project in accordance
with the requirements of Article 6(3) of European Community (EC) Directive 92/43/EEC on the conservation of
natural habitats and of wild flora and fauna, commonly known as the Habitats Directive, as implemented by
the European Communities (Birds and Natural Habitats) Regulations 2011. Its purpose is to assist the
Competent Authority, the Minister for Communications, Climate Action and Environment, in determining
whether, in view of best scientific knowledge, there is potential for the Project, individually or in combination
with another plan or project, to have a Likely Significant Effect (LSE) on a European site (i.e. SAC or SPA,
including draft, candidate and proposed sites). For those sites where it cannot be concluded that there will be
no LSE, the Competent Authority is required to carry out an Appropriate Assessment of the Project to ascertain
whether or not it would have an adverse effect on the integrity of a European site. Such an Appropriate
Assessment would be informed by information provided in a Natura Impact Statement (NIS).

This document accompanies an application by Woodside to the Petroleum Affairs Division (PAD) of the
DCCAE for approval to conduct a survey as outlined under Part 2 of the Department’s Rules and Procedures
for Offshore Petroleum Exploration and Appraisal Operations (PAD, 2014).

The report firstly identifies where there may be connectivity between the Project and any European site. The
only source of impact from the Project that has a pathway with connectivity to the protected sites is the
generation of underwater noise. Based on their connectivity to the Project, twelve SACs with harbour porpoise,
grey seal and/or harbour seal as relevant features were assessed to determine whether significant effects can
be excluded.

The Appropriate Assessment Screening exercise concluded that the Project, either individually or in
combination with other plans or projects, in view of best scientific knowledge, will not have an adverse effect
on the integrity of any relevant European site and that a NIS is not required.

Geotechnical Investigation, Irish Atlantic Margin — Appropriate Assessment Screening Report
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1 INTRODUCTION

1.1 Background and Objectives

Woodside Energy (Ireland) Pty Ltd (Woodside) proposes to conduct a geotechnical investigation (the Project)
in the Irish Atlantic Margin.

This document presents information to support Stage 1 of an Appropriate Assessment (i.e. screening, as
described in Section 3). This Appropriate Assessment Screening Report has been prepared to fulfil approval
requirements under the Habitats Directive as set out by the Petroleum Affairs Division (PAD) of the DCCAE
formally the Department of Communications Energy and Natural Resources (DCENR).

European Community (EC) Directive 92/43/EEC on the conservation of natural habitats and of wild flora and
fauna, commonly known as the Habitats Directive, affords protection to habitats and species of community
interest through the designation of a European Union (EU)-wide network of protected sites known collectively
as European sites. These sites are Special Areas of Conservation (SAC) designated under the Habitats
Directive and Special Protection Areas (SPA) designated under the Birds Directive (Directive 2009/147/EC).
Under Article 6(3) of the Habitats Directive, ‘any plan or project which is not directly connected with or
necessary to the management of a European site but would be likely to have a significant effect on such a site,
either individually or in-combination with other plans and projects, shall be subject to an appropriate
assessment of its implications for the European site in view of the site’'s conservation objectives.” The
requirement for Appropriate Assessment was transposed into Irish law as the European Communities (Birds
and Natural Habitats) Regulations 2011 (SI 477/2011), as amended (S.l. No. 499 of 2013 and S.I. No. 355 of
2015).

In line with these requirements, this Appropriate Assessment Screening Report presents a screening
assessment of the Project in accordance with the requirements of Article 6(3) of the Habitats Directive as
detailed above. Its purpose is to identify whether, in view of best scientific knowledge, there is potential for the
Project, individually or in combination with another plan or project, to have a Likely Significant Effect (LSE) on
a European site (i.e. SAC or SPA, including draft, candidate and proposed sites).

For those sites where it cannot be concluded that there will be no LSE, the Competent Authority (in this case
Petroleum Affairs Division (PAD)) is required to carry out an Appropriate Assessment of the Project to ascertain
whether or not it would have an adverse effect on the integrity of a European site. Such an Appropriate
Assessment would be informed by information provided in a Natura Impact Statement (NIS).

Further information on the specific requirements of the Habitats Directive and the European Communities
(Birds and Natural Habitats) Regulations 2011 is provided in Section 3.1 of this report.

The Department of Communication, Energy and Natural Resources (DCENR) (now the Department of
Communications, Climate Action and Environment, DCCAE) completed the Irish Offshore Strategic
Environmental Assessment (IOSEA) 5 in 2015. The geographical range of the IOSEA 5 includes Ireland’s
Designated Continental Shelf out to the 200-nautical mile (nm) limit (DCENR, 2015).

This document accompanies an application by Woodside to the PAD of the DCCAE for approval to conduct a
survey! as outlined under Part 2 of the Department’s Rules and Procedures for Offshore Petroleum Exploration
and Appraisal Operations (PAD, 2014) (herein referred to as the Rules and Procedures Manual).

1.2 Project Overview

The Project involves the collection of cores from up to 22 shallow boreholes distributed throughout the Irish
Atlantic Margin at water depths ranging from 50 to around 2,600 m as shown in Figure 1.1.

The cores will be obtained using a geotechnical survey vessel which will visit each individual borehole location
in turn. It is anticipated that survey operations will start between June and early August 2020, subject to
regulatory approvals and contractor availability. The Project will take up to 40 days including operational time,

1 Part 2 of the Rules and Procedures Manual applies to an application to conduct a “geophysical or other
exploration survey, site survey or route survey”, including shallow borehole or seabed sampling operations.
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transit between locations and allowances for weather downtime. Details of the proposed Project are provided

in Section 2.

The purpose of the investigation is to penetrate and identify unknown geology and improve overall
understanding of the marine geology west of Ireland. The specific geological objectives are described in
Section 2.1. This is a standalone investigation and is not related to any planned oil and gas exploration activity.
The data obtained will be given to the PAD for public/industry use, i.e., will not be Woodside proprietary data.

Woodside proposes to carry out the geotechnical investigation under a Petroleum Prospecting License (PPL).

The PPL has been applied for under the Petroleum and Other Minerals Development Act, 1960.
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Figure 1.1 Locations of proposed shallow boreholes
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1.3 Structure of this Appropriate Assessment Screening Report

The Appropriate Assessment Screening process that has been undertaken is presented in the following

sections:
Section 1
Section 2

Section 3

Section 4

Section 5
Section 6
Appendix A

Introduction — provides a background to the Project and the purpose of this
Appropriate Assessment Screening Report.

Project Description — describes the operations associated with the Project.

Approach to Meeting the Requirements of the Habitats Directive — describes the
requirements of the Habitats Directive and the relevant Irish transposing legislation
with respect to the Project and describes the methodology used.

Appropriate Assessment Screening: describes the environmental baseline in the
context of protected sites, and identifies whether, in view of best scientific
knowledge, the Project individually or in combination with another plan or project is
likely to have a significant effect on a European site.

Conclusions
References

Details of SACs determined to have connectivity with the Project and evaluated in
the Appropriate Assessment Screening?

2 No SPAs were determined to have connectivity with the project (see Section 4.3)
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2 PROJECT DESCRIPTION

This section describes the proposed geotechnical investigation in the Irish Atlantic margin.

2.1 Purpose and Objectives

The objective of the proposed geotechnical investigation is to collect core from up to 22 shallow boreholes
distributed throughout the Irish Atlantic Margin. Once obtained, the cores will be taken ashore for detailed
analysis. The purpose is to improve overall understanding of the offshore geology west of Ireland.

The selected borehole targets will address some of the following specific geological objectives:
> Confirm basement age, lithology, composition;
> Identify stratigraphic markers to inform interpretation of basin fill; and

> Identify age and composition of igneous bodies.

As described in Section 1.2, this is a standalone investigation not related to any Woodside planned oil and gas
exploration activity and will generate open-source data available to the public/industry via the PAD.

2.2 Project Alternatives

The following options have been considered by Woodside in planning the geotechnical survey:
> Locations of the boreholes;
> Selection of survey contractor (implications for vessel and equipment); and

> Timing of the survey.

Borehole locations are based on existing geophysical information and target the rock outcrops identified on
the geophysical data. The proposed borehole locations were selected based on the highest-ranking locations
identified by the Petroleum Infrastructure Programme (PIP) to meet the geological objectives, whilst also taking
account of practical considerations such as slope steepness and water depth and avoiding locations within
offshore SACs designated for seabed features. The 22 locations shown in Figure 1.1 represent the maximum
number; it is possible that some locations will be dropped due to time constraints or technical difficulties.

At the time of this submission, the contract for the geotechnical investigation has not yet been awarded.
Therefore, the exact survey vessel and equipment that will be used cannot be defined yet but will be selected
based on availability and ability to operate safely and effectively at the required range of water depths. The
options for coring shallow boreholes are:

> A geotechnical survey vessel; or

> Seabed coring technology deployed from a vessel of opportunity.

Either vessel type will maintain position over the borehole location using a dynamic positioning (DP) system.
No anchors will be used. Both options will be carried forward in the impact assessments and further details
are provided in Section 2.4.

The exact start date is subject to regulatory approvals and dependent on the availability of a suitable contractor
but is expected to be between June and early August 2020 or similar period on 2021. The entire programme
will take a maximum of 40 days including operations, transit between locations and any weather downtime.

Geotechnical Investigation, Irish Atlantic Margin — Appropriate Assessment Screening Report
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2.3 Project Overview, Schedule and Size

Details of the 22 selected borehole locations shown in Figure 1.1 are provided in Table 2.1.

Shallow borehole . . Water depth (m) Target depth below
number Longitude (ED50) Latitude (ED50) (mean sea level; seabed (m)
(MSL)

37/13-sb1 10°35'36.875"W 52°33'45.727"N 101 50
36/30-sb1 11°03'17.362"W 52°04'14.258"N 139 30
46/17-sbl 10°41'15.614"W 51°20'28.026"N 158 50
47/17-sb1 9°45'45.066"W 51°25'05.009"N 50 50
74/29-sb1 14°17'59.24"W 52°03'35.622"N 302 50
83/25-sb1 15°09'17.994"W 52°13'29.135"N 1216 50
74/4-sbl 14°19'12.3"W 52°59'05.575"N 252 50
74/14-sbl 14°19'12.675"W 52°32'50.847"N 343 50
74/27-sbl 14°41'11.242"W 52°00'33.391"N 410 50
83/5-sb1 15°00'15.621"W 52°55'26.87"N 1246 50
75/28-sb1 14°25'26.147"W 53°04'45.188"N 274 50
25/27-sb2 13°39'44.922"W 53°07'54.219"N 186 50
18/27-sbl 11°44'50.678"W 54°06'21.759"N 452 50
26/8-sbl 12°34'14.352"W 53°47'15.959"N 308 50
17/28-sb1l 12°24'43.288"W 54°04'21.517"N 1040 50
26/5-sb1 12°02'11.096"W 53°52'52.658"N 349 50
20/12-sb1 9°41'11.988"W 54°32'02.337"N 91 50
28/9-sb1 10°17'48.551"W 53°47'02.723"N 57 50
27/30-sb1 11°11'03.353"W 53°02'51.859"N 127 50
60/8-sb1 13°35'22.525"W 49°42'59.718"N 2558 40
67/11-sbl 11°48'40.03"W 48°35'12.927"N 2033 50
67/7-sbl 11°40'27.036"W 48°45'55.192"N 2334 50

The survey vessel will visit each individual borehole location in turn. Accurate positioning of the boreholes will
be achieved using an ultra-short baseline (USBL) system. These systems include a transceiver which is
mounted on the hull of the survey vessel and a transponder or beacon which will be mounted on the seabed
frame during deployment. Further details on the specification and use of the USBL system are provided in
Section 2.6.

On arrival at the location, an underwater video system (Section 2.7) will be used to check that the proposed
location is free of hazards which could affect safe coring operations. The underwater camera will be either
mounted on the seabed frame used for the coring and positioned to inspect the seabed prior to landing the
frame on the seabed, or a standalone camera which will be lowered to just above the seabed to provide 360-
degree observations prior to deploying the seabed frame on the seabed. The camera system itself will have
no interaction with the seabed.

Depending on the water depth and the coring rate achievable, the total time at each location including the
underwater video check, positioning of the, coring the shallow borehole and recovery of all equipment is

Geotechnical Investigation, Irish Atlantic Margin — Appropriate Assessment Screening Report
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expected to be 1.5 to 4 days depending on water depth. The actual number of boreholes achievable within the
40-day programme (from the maximum of 22 proposed) will depend on various factors such as weather
conditions, equipment and coring speeds.

The order of the boreholes will be planned to have minimum transit time and distance (resulting in emissions
being reduced to as low as reasonably practicable) and to take account of any specific seasonal sensitivities.
It is possible that the investigation will be undertaken during the same period in 2021 and this has also been
considered in the assessments.

The core samples being recovered will be 61 — 100 mm diameter and the borehole diameter 96 — 219 mm,
depending on the system used. Both systems involve the placement of a frame on the seabed as described in
Section 2.4, which may penetrate approximately 30 cm into the seabed in very soft sediments. In the case of
a geotechnical survey vessel, the seabed footprint will be approximately 5 m x 5 m. In the case of the seabed
coring system, there will be three independent footings of 4 m x 1 m each. A temporary 500 m safety zone will
be established around the vessel when it is on DP on station. The exclusion zone will cease to be in effect
once the vessel leaves the borehole location.

There will be no offshore bunkering; bunkering will take place in port.
2.4 Survey Vessel and Equipment

2.41 Option 1 — Geotechnical survey vessel

A DP Class 2 dedicated geotechnical survey vessel with a length of approximately 80 to 110 m may be used.
An example of a typical vessel is shown in Figure 2.1. The vessel provides a stable platform for coring
operations and is fully equipped with navigational and positioning (USBL) equipment. The borehole coring
system may consist of:

> A coring derrick over a moonpool;
> A drill string assembly; and

> A seabed frame to support operational requirements.

Figure 2.1 Example of possible geotechnical survey vessel to be used

Geotechnical Investigation, Irish Atlantic Margin — Appropriate Assessment Screening Report
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2.4.2 Option 2 — Seabed coring technology

An alternative to a geotechnical survey vessel is the use of a remotely controlled seabed coring unit. This
technology may offer efficiencies by avoiding the time-consuming deployment of a drill string. With the coring
unit located on the seabed, seabed coring technology provides a highly stable and controlled platform from
which to conduct the borehole coring (Figure 2.2).

The seabed coring system would be deployed from a multi-purpose supply vessel which will be DP Class 2
with a length of approximately 80 to 110 m, fully equipped with navigational and positioning (USBL) equipment.
An example under consideration by Woodside is shown in Figure 2.3.

Prior to
Landing
on Seabed

MIDLINE

Initial Touchdown
and Support on
Leg Footings

MUDLINE

Unbilical Paid One
ani Baseplate
Lowered to Seabed

MUDLIMNE

Figure 2.2 Example of seabed coring technology (Benthic, 2016)
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Figure 2.3 Multi-purpose supply vessel for suitable for deployment of seabed coring technology

2.5 Survey Vessel Specification and Fuel Use

Survey vessel options under consideration are described in Section 2.4. Regardless of whether a geotechnical
survey vessel or a seabed coring system carried by a vessel of opportunity is used, the maximum parameters
of the vessel will be as shown in Table 2.2.

The selected vessel will be required to pass a Woodside Marine Assurance Inspection Audit (to assess
compliance with safety management requirements and marine compliance laws) and will be required to
operate in accordance with Woodside’s HSE policies.

Routine discharges from marine vessels are typically well-controlled activities that are managed as per the
International Maritime Organisation (IMO) standards. Waste generation and disposal from the survey vessel
(non-hazardous, hazardous and domestic) will be handled and managed according to relevant legislation and
Woodside procedures.

Table 2.2 Geotechnical investigation vessel indicative parameters
Registered tonnage 5,400 — 7,000 tonnes
Length overall 80-110m
Breadth 20-25m
Draft 6-8m

Fuel use for these types of activities is typically 12 tol5 m? during operations and 20 to 24 m? during transit.
Estimated fuel use is shown in Table 2.3. The estimated maximum consumption is based on the minimum time
(1.5 days) being spent at each of the borehole locations and the remainder of the maximum duration of the
investigation being spent in transit between locations.

Geotechnical Investigation, Irish Atlantic Margin — Appropriate Assessment Screening Report
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Activit Fuel type Consumption rate | Estimated | Estimated maximum total fuel
y yp (max) m®/day duration consumption (tonnes)

Transit Marine diesel 24 7 168

Operations Marine diesel 15 33 495

2.6 USBL Specification and Use

Transponders typically emit pulses of medium frequency sound. The source level and an empirical spreading
loss equation was applied as obtained from actual field measurements of one of the proposed acoustic
positioning systems during geotechnical coring operations as currently proposed for the Project (Warner and
McCrodan, 2011) with the results presented in Table 2.4. This is a similar approach as applied in Austin et al.
(2012). The average source levels for the 1/3-octave bands centred at 20, 25, and 31.5 kHz are 149.9, 173.0,
and 151.3 dB re 1 pPa2s at 1 m, respectively.

Radius (m)
SPL (dB re 1 pPa)
Sonardyne Ranger, 18 to 36 kHz* | Kongsberg HiPap 500, 33 kHz*
200 2 5
190 5 9
180 8 7
170 18 30
160 36 42

* Based on empirical spreading loss estimate measured by Warner and McCrodan (2011).

Transmissions are not continuous but consist of short ‘chirps’ with a duration that ranges from 3 to 40
milliseconds. Transponders will not emit any sound when on standby. For general positioning and when
lowering the seabed frame, they will emit one chirp every five seconds. When required for precise positioning,
they will emit one chirp every second. Use of the USBL and beacon is expected to take from a few minutes to
1.5 hours per station depending on the water depth. Once the seabed frame is on the seabed, stationary and
a final fix has been recorded, the USBL will be turned off.

2.7 Drop camera specifications

As discussed in Section 2.3, an underwater camera will be used before borehole coring commences to inspect
the seabed. The camera will be a digital drop camera system rated for use in deep water, with real-time video
link back to the vessel. This allows for video monitoring and provision of high-resolution photographic images
at each of the proposed borehole locations.

2.8 Coring Fluids and Discharges

Borehole coring may be conducted with seawater only, with no added chemicals. It is possible that coring fluids
may be used when required.

The most likely fluid in this case would be Pure-Bore, an organic, biodegradable, high performance water-
based mud (HPWBM). Bentonite will also be carried onboard in case it is needed and this may sometimes be

Geotechnical Investigation, Irish Atlantic Margin — Appropriate Assessment Screening Report
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mixed with soda ash. These products are all rated as PLONOR (posing little or no risk to the environment) and
contain only OCNS Gold/Silver, E or D rated chemicals.

The PROD system uses only seawater and therefore no added chemicals are used if this method is selected.

Only minimal amounts of cuttings will be discharged because 80 - 90% of the core is recovered for analysis.
Cuttings are discharged close to the seabed and are estimated to amount to <0.25 m2 per 50 m borehole.
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3 APPROACH TO MEETING THE REQUIREMENTS OF THE HABITATS
DIRECTIVE

This section of the report summarises the requirements of the Habitats Directive (specifically in terms of Article
6) and the relevant Irish transposing legislation with respect to the Project. It details the approach undertaken
for the assessment of the potential of the Project to adversely affect relevant protected sites and species, as
required as part of Appropriate Assessment screening.

3.1 Overview of the Habitats Directive and Transposing Legislation

European Community (EC) Directive 92/43/EEC on the conservation of natural habitats and of wild flora and
fauna, commonly known as the Habitats Directive, was established by the EC to meet its obligations under the
1979 Convention on the Conservation of European Wildlife and Natural Habitats, commonly known as the
Bern Convention, and to complement the provisions of the already established EC Directive 79/409/EEC on
the conservation of wild birds (now replaced by EC Directive 2009/147/EC). The main aim of the Habitats
Directive is to ‘contribute towards ensuring biodiversity through the conservation of natural habitats of wild
fauna and flora’ by way of actions taken to ‘maintain or restore, at a favourable conservation status, natural
habitats and species of wild fauna and flora of Community interest’. Habitats and species of Community interest
are defined in a number of Annexes of both the Habitats and Birds Directives.

As part of the Habitats and Birds Directives, protection must be afforded to appropriate sites to assist in fulfilling
the aims of the Directives. Specifically, SACs must be designated under the Habitats Directive for habitats
and species listed on Annex | and Annex Il of the Habitats Directive, whilst under the Birds Directive, SPAs
must be designated for species listed on Annex | of the Directive. Collectively, these sites are referred to as
European sites.

The Habitats Directive was initially transposed into Irish law in 1997 by the European Communities (Natural
Habitats) Regulations, 1997, with later amendment regulations in 1998 and 2005. However, these regulations
were revoked and replaced, and it is now the European Communities (Birds and Natural Habitats) Regulations
2011 (Sl No. 477/2011) as amended, that implement both the Habitats and Birds Directives into Irish law.
Under these Regulations, the effects of a project on the integrity of a European site are assessed and
evaluated; the process by which this assessment takes place is described Section 3.3.

3.2 Article 6 Obligations

Under Atrticle 6(3) of the Habitats Directive, an Appropriate Assessment of a plan or project is required where
the plan or project is not directly connected with or necessary to the management of the site as a European
site and if it cannot be excluded, on the basis of objective scientific information, that the plan or project,
individually or in combination with other plans or projects, will have a significant effect on a European site.
Article 7 of the Habitats Directive makes the provisions of Article 6(3) applicable to European sites designated
under the Birds Directive (i.e. SPAS).

The Habitats Directive applies the precautionary principle to European sites, and projects can only be permitted
when it is ascertained that there will be no adverse effect on the integrity of the site(s) in question. Where
adverse effects are identified, a project may only be permitted in the absence of alternative solutions if there
is an Imperative Reason of Overriding Public Interest for the project to go head. Where this is the case, Member
States are required to take all compensatory measures necessary to ensure that the overall coherence of the
European network is protected.

The approach to meeting Article 6 obligations for the Project is described below. It is in line with Article 6 of
the Habitats Directive, European Case Law, the requirements of Irish legislation (The European Communities
(Birds and Natural Habitats) Regulations 2011) and best practice guidance, e.g.:

> The Department of Environment, Heritage and Local Government, DEHLG, 2010 guidance on Appropriate
Assessment of Plans and Projects in Ireland;
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> The EC guidance document “Assessment of plans and projects significantly affecting Natura 2000 sites:
Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats Directive 92/43/EEC” (EC,
2002); and

> Commission notice C (2018) 7621 "Managing Natura 2000 sites, The provisions of Article 6 of the 'Habitats'
Directive 92/43/EEC" (EC, 2018).

Since the Project is not directly connected with or necessary to the management of the site as a European
site, it is necessary to carry out Appropriate Assessment Screening to identify whether, on the basis of objective
scientific information, the Project individually or in combination with other plans or projects will have a
significant effect on a European site. This includes consideration of SACs and SPAs including draft, candidate
and proposed sites.

Appropriate Assessment Screening is based on a filtering of qualifying interests and associated European
sites in a phased process based on:

> Identifying the range of impacts that a project could have on qualifying interest(s) of a site (impact
pathways).

> Determining connectivity with European sites based on:

o Evidence that qualifying interest(s) that could be adversely affected by a project are present
in the Project area/zone of impact associated with a Project and likely use of the area (e.g. for
foraging and breeding);

o Whether there is connectivity between a Project and the qualifying interests of a European
site based on:

= Foraging distances from breeding colonies (seabirds) (e.g. Thaxter et al., 2012);

= Proximity to foraging and breeding sites (marine mammals and fish);

= Migration routes (migratory wildfowl, marine mammals and fish);

= Influence of tidal flow/sediment dynamics on benthic/intertidal Annex | habitats; and

= |ndirect connectivity with other qualifying interests (e.g. fresh-water pearl mussel due
to life cycle ecology of salmonids); and

o Whether that qualifying interest(s) would, by virtue of its behavioural and foraging
characteristics, be affected by a particular impact (species sensitivity).

> Evaluation of potentially significant impacts

o Where impact pathways and connectivity with European sites are identified, further evaluation
is undertaken to determine whether, in view of best scientific knowledge, the Project,
individually or in combination with another plan or project is likely to have a significant effect
on those European sites.

o Inlight of recent case law interpreting Article 6(3) of the Habitats Directive (Case C-323/17) of
the Court of Justice of the European Union, which determined that it is not appropriate to take
into account measures intended to avoid or reduce the harmful effects of a plan or project on
the site concerned (mitigation measures) at the Appropriate Assessment Screening stage,
mitigation measures have not been taken into account in this Appropriate Assessment
Screening.
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4 APPROPRIATE ASSESSMENT SCREENING

4.1 Introduction

This section of the Appropriate Assessment Screening Report presents the results of the assessment
undertaken to fulfil the obligations of Schedule 6 of the Habitats Directive (detailed in Section 3.2). This section
is structured as follows:

> Section 4.2 - Description of potential impacts
o The potential sources of impact from the Project are described alongside the potential receptors.

> Section 4.3 - Determining connectivity with protected sites

o The potential for all receptors belonging to relevant protected sites to experience any of the potential
impacts described in Section 4.2 is assessed (i.e. the ‘connectivity’ between European sites and
potential impact zones is considered). Where there is no mechanism of impact to a protected site or
its features (i.e. no connectivity exists), a conclusion that the Project is not likely to have a significant
effect on a European site is reached and the site is screened out of further assessment. For sites
where a likely significant effect cannot be excluded (i.e., connectivity may exist), further assessment
is required.

o This section is structured to consider each of the potential impacts outlined in Section 4.2.

> Section 4.4 - Evaluation of potential impacts

o For European sites where the potential for the Project to have a significant effect on a European site
could not be excluded due to connectivity or impact pathways, further evaluation is presented to
determine, in view of best scientific knowledge, if the Project, individually or in combination with
another Plan or Project is likely to have a significant effect on those European sites.

The proposed shallow boreholes that make up the Project are distributed throughout the Irish Atlantic Margin
at water depths ranging from 50 to 2,600 m and encompass a broad range of environmental conditions,
although the physical footprint of each individual borehole is extremely small. The detailed environmental
baseline prepared for the Project (reported in the Environmental Risk Assessment (EIA Screening) Report;
Woodside, 2020) describes the main characteristics and sensitivities of the environment across this area. The
EIA Screening Report also presents information, where appropriate, for three study areas adopted for their
general similarity in environmental conditions as shown in Figure 4-1: Porcupine Bank study area, Irish Shelf
study area and Goban Spur study area.

The Irish Atlantic Margin is characterised by several physical, climatic and oceanographic features, which
combine to form one of the most biologically productive areas of the eastern North Atlantic Ocean. Within this
area, each of the study areas identified supports numerous fish, seabird and cetacean species. There are six
offshore SACs in waters to the west of Ireland, four of which are located in the general vicinity of the Project
(Figure 4.1 and Figure 4.2). An extensive network of SACs and SPAs is also present along the western coast
of Ireland (Figure 4.1 and Figure 4.3). The coastal SACs protect a variety of coastal and marine Annex Il
species and Annex | habitats including reefs, caves, cliffs, offshore islands, sand dunes, salt marshes, intertidal
bays, beaches and rivers.
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Figure 4-1 Locations of offshore SACs and coastal SACs and SPAs in relation to the Project
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Coastal SACs and SPAs in the Irish Shelf study area
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4.2 Description of Potential Impacts

Considering the Project (see Section 2) and the detailed environmental baseline of the areas within which the
Project will occur (reported in Woodside, 2020), a number of receptors and potentially significant environmental
impacts were identified during the Environmental Impact Assessment (EIA) Screening process (reported in

Woodside, 2020); these are summarised below in Table 4.1 and described in Section 4.33.

Source of impact

Description of potential impact mechanism

Receptors relevant to SPAs and SACs

Underwater noise

Acoustic disturbance / injury resulting from
USBL, shallow coring and vessel noise

Birds, marine mammals, fish, otters

Physical presence Physical damage to benthic habitat and | Birds, fish, marine mammals, marine
species habitats, otters
Atmospheric Gaseous emissions affecting local air quality, | None
emissions emission of greenhouse gases, and resource
use
Routine marine | Discharge of oily water to sea (e.g. bilge water), | Fish, marine mammals, otters
discharges organic enrichment from grey and black water
Operational Discharge of cuttings and water-based muds, | Fish, marine mammals, marine habitats
discharges leading to an increase in turbidity and physical
effects on benthic species and habitats.
Solid wastes Waste generation and disposal None

As there are no relevant receptors potentially impacted by atmospheric emissions and solid waste generation,
these impact mechanisms are screened out of this Appropriate Assessment Screening. Water column impacts
relate to both the physical and chemical effects predominantly experienced by planktonic species, which could
have indirect impacts on species higher in the food chain such as fish and marine mammals.

The remaining sources of potential impact on receptors relevant to European sites are discussed in the
following sections.

4.3 Determining Connectivity with Protected Sites

None of the proposed boreholes are located within an SAC or SPA (Figure 4-1). Based on the impact
mechanisms and receptors identified in Section 4.2, this section examines the connectivity of the Project with
European sites.

Full details of the sites determined to have connectivity with the Project are provided in Section 4.3.5.

4.3.1 Underwater noise

The potential connectivity of acoustic disturbance or injury resulting from USBL, coring and/or vessel noise to
Annex Il species is considered in this section.

3 Note that the EIA Screening process identified some receptors that would not be impacted by the Project and some
impact mechanisms that were not relevant to the Project. As such, these receptors and mechanisms, detailed in Woodside
(2020), are not covered within this Appropriate Assessment Screening Report.
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4.3.1.1 SPAs - birds

Popper and Hawkins (2012) report that, on average, birds’ hearing is most sensitive at 2 — 5 kilohertz (kHz) in
air, with sensitivity dropping off greatly below 1 kHz and above 4 kHz. Whilst there is limited evidence for
underwater hearing ability in birds (e.g. Popper and Hawkins, 2012), based on comparison of human hearing
underwater with current understanding of avian hearing physiology, hearing is not considered to be a useful
mechanism for birds underwater. Injury or disturbance resulting from interaction with diving birds’ hearing is
therefore considered not to be a mechanism for potential impact from the Project and it is concluded that
significant effects can be excluded.

4.3.1.2 SACs — marine mammals

43.1.2.1 Seals

There are two Annex Il seal species for which SACs have been designated in Ireland: harbour seal (Phoca
vitulina) and grey seal (Halichoerus grypus).

With regard to underwater noise emissions, harbour seals normally forage within 40 — 50 km around their haul-
out sites (SCOS, 2014). Several of the proposed borehole locations are located within 50 km of the shoreline
or SACs designated for harbour seals. Therefore, a significant effect cannot be currently excluded and the
SACs along the Irish coast with harbour seals as a designated feature are evaluated further in Section 4.4.

Grey seals may forage up to 200 km from haul-outs (e.g. McConnell et al., 1999) and mainly on the seabed at
depths of up to 100 m (SCOS, 2014). However, after breeding, most grey seals disperse away from their haul-
out sites, making it very difficult outside of the breeding season to assign any individual to a particular SAC.
Grey seal usage of a particular SAC is therefore very time and location specific. On this basis, and considering
available data on grey seal movements (e.g. Cronin et al., 2011; SMRU Ltd, 2011; Russell and McConnell,
2014), there may be potential for interactions between grey seals and projects within a 200 km radius around
SAC boundaries. Several of the proposed borehole locations are located within 200 km of the shoreline or
SACs designated for grey seals. Therefore, a significant effect cannot be currently excluded and the SACs
along the Irish coast with grey seals as a designated feature are evaluated further in Section 4.4.

Based on the above assessments, the following SACs are subject to further assessment (Appendix A):

Blasket Islands (grey seal);

Duvillaun Islands (grey seal);

Glengariff Harbour and Woodland (harbour seal)
Hom Head and Rinclevan (grey seal)

Inishbofin and Inishshark (grey seal);

Inishkea Islands (grey seal);

Kenmare River (harbour seal);

Kilkieran Bay and Islands (harbour seal);

Killala Bay/Moy Estuary (harbour seal);

Slieve Tooey/Tormore Island/Loughros Beg Bay (grey seal); and
Slyne Head Islands (grey seal).

VVVVVVVVYVVYV

4.3.1.2.2 Cetaceans

There are two Annex |l cetacean species for which SACs have been designated, bottlenose dolphin Tursiops
truncatus and harbour porpoise Phocoena phocoena.

4.3.1.2.2.1 Bottlenose dolphin

O’Brien et al. (2009) used photo-identification techniques to study the movements of bottlenose dolphins
around the Irish coast. No dolphins from the Shannon Estuary were recorded outside that immediate area,
suggesting that the dolphins identified from the Shannon Estuary do not range far beyond the Lower River
Shannon SAC and do not mix with other, more transient populations found around the Irish coast. Bottlenose
dolphins associated with the West Connacht Coast SAC are also considered to be resident with a coastal
range (DAHG, 2015).
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Proposed borehole sites 28/9-sbland 20/12-sbl lie 14 km and 31 km respectively from the West Connacht
Coast SAC and all other borehole sites are >40 km from the only other site designated for bottlenose dolphin
(the Lower River Shannon SAC) implying that there is unlikely to be any interaction between the Project and
bottlenose dolphins from these two SACs in terms of underwater noise emissions. Although bottlenose dolphin
may travel along the coast outside of the SACs, they are not likely to be encountered at these distances
offshore (Oudejans et al., 2015). It is therefore concluded that significant effects can be excluded.

4.3.1.2.2.2 Harbour porpoise

Given the difficulty in determining the presence of individuals (i.e. by employing photo identification techniques)
that may have travelled from a coastal European site to the Project area, it is not possible to eliminate
underwater noise as a potential impact mechanism with respect to harbour porpoise SACs on the Irish coast.
Therefore, as a precautionary approach, a significant effect cannot be currently excluded and the SACs along
the Irish coast with harbour porpoise as a designated feature are evaluated further in Section 4.4. These sites
are the Blasket Islands SAC and the Roaringwater Bay and Island SAC, which are displayed Figure 4.3 and
listed in Appendix A.

4.3.1.3 SACs — Ofters

Otter populations in coastal areas utilise shallow, inshore marine areas for feeding. Therefore, the zone of
influence for otters around the coastal European sites is expected to be the same as the site boundaries
themselves. The closest approach of the Project to the coast and to a coastal SAC designated for otters is
11 km (borehole 47/17-sb1, and the Roaringwater Bay and Islands SAC) which means that there is unlikely to
be any significant interaction between the Project and otters from SACs on the Irish coast in terms of
underwater noise emissions and it is concluded that significant effects can be excluded.

4.3.1.4 SACs - Fish

There are four Annex Il fish species for which SACs have been designated and which have the potential to be
found in marine waters of Ireland: the sea lamprey (Petromyzon marinus), allis shad (Alosa alosa), twaite shad
(Alosa fallax) and Atlantic salmon (Salmo salar).

Evidence from modelling studies and tagging of individuals has shown that salmon typically migrate north and
west from rivers on the west coast of Ireland into waters to the west of Greenland (e.g. Reddin et al., 2012;
Windsor et al., 2012). The migratory paths of the shad species are limited to coastal areas. For fish species,
potential impact zones for noise from the Project are likely to be limited to tens or hundreds of metres from the
noise source (e.g. Schulze and Pettersen, 2007). Considering the highly localised potential injury zones for
fish species from noise and that any potential behavioural changes will be spatially and temporally limited in
nature, noise emissions are considered not to be a mechanism for potential adverse effect on fish from the
Project. It is concluded that significant effects can be excluded.

4.3.2 Physical presence

The Project will be limited to a single vessel on station during the coring of the boreholes. The coring system
will involve the placement of a frame on the seabed as described in Section 2.4. The potential connectivity of
the physical presence of a vessel and the coring operations to the SACs and SPAs is considered further in the
sections that follow.

4.3.2.1 SPAs - Birds

The borehole locations within the Irish Shelf study area are the closest to the coast and to inshore/coastal
SPAs. The borehole location closest to a SPA is 47/17-sb1; this lies 3 km from the Sheep's Head to Toe Head
SPA (Figure 4.3) and is designated for chough and peregrine falcon. Of the remaining five borehole locations
in the Irish Shelf study area, all are more than 10 km from any SPA boundaries. Although birds associated
with several SPAs may be present in the vicinity of the Project, given the open-water locations and very short
duration of the activities (1.5-4 days per borehole) and the existing levels of vessel presence in the Irish Atlantic
Margin, particularly close inshore, the potential for disturbance resulting from the physical presence of the
survey vessel is considered not to be a mechanism for potential adverse effects from the Project. It is
concluded that significant effects can be excluded.
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4.3.2.2 SACs - Fish and marine mammals

The Project will involve one vessel. Such vessel presence represents a very small increase against the current
baseline levels in all parts of the Irish Atlantic Margin for a very limited time period. This means that the potential
for physical disturbance including collision risk will be extremely limited and likely to present no significant
increment on top of that already posed by existing shipping activities. It is concluded that significant effects to
fish and marine mammals through physical presence can be excluded.

4.3.2.3 SACs - Marine habitats

The use of a DP system to maintain position over each borehole location for the duration of the Project removes
the need to anchor the vessel to the seabed. The area of seabed potentially affected by the use of coring
equipment (seabed frame) is approximately 12-25 m? at each borehole location which totals to approximately
264-550 m?2 As outlined in Section 5.1.2.3 of Woodside (2020) it is estimated that the area likely to be
influenced by potential sediment suspension and re-settlement causing indirect seabed disturbance will be
restricted to within a radius of 10 m from each borehole.

The shortest distance between any borehole location and the nearest site designated for marine habitats and
species is 3 km, between inshore borehole 47/17-sbland the Barley Cove to Ballyrisode Point SAC,
designated in part for intertidal mud and sandflats. There is no likely interaction mechanism that could result
in disturbance of these features. Reefs form the key part of the designation for all of the offshore SACs
designated west of Ireland; however, the closest approach of any of the proposed borehole locations to these
sites is 12 km. On this basis It is concluded that there will be no connectivity with the proposed activities and
significant effects to marine habitats within SAC designations can be excluded.

4.3.2.4 SACs - Ofters

Otter populations in coastal areas utilise shallow, inshore marine areas for feeding. The closest approach of
the Project to the any site designated for otter (Roaringwater Bay and Islands SAC) is 11 km. On this basis
there will be no direct interaction between otters from SACs on the Irish coast and the Project. There is not
considered to be a mechanism of effect for the potential disturbance of otters resulting from the physical
presence of the survey vessel or coring equipment and it is concluded that significant effects can be excluded.

4.3.3 Routine marine discharges

Marine discharges have the potential to impact upon the environment, depending upon the quantity
discharged, the duration of discharge and the ecotoxicity of the chemicals it contains. Oily water that may be
generated during routine cleaning and maintenance operations (called bilge water) will be either shipped to
shore for onshore disposal or disposed of in line with MARPOL requirements, typically through the use of an
approved oil/water separator. Routine vessel discharges from the Project are not expected to differ from those
from typical shipping. Given the short duration of activities and the open sea environment conducive to rapid
dilution and dispersion, coring discharges and routine vessel discharges to the water column are screened out
as an impact mechanism with respect to fish or marine mammals.

As such, marine discharges are considered not to be a mechanism for a significant effect from the Project with
respect to marine mammals, fish and otters and it is concluded that significant effects can be excluded.

4.3.4 Operational discharges

As set out in Section 2.8 above, only minimal amounts of cuttings will be discharged in the immediate vicinity
of each borehole because 80 - 90% of the core is recovered for analysis. Cuttings are discharged close to the
seabed and are estimated to amount to <0.25 m? per 50 m borehole. Coring will be conducted using seawater
only, or with Pure-Bore coring fluid (possibly in conjunction with bentonite mixed with soda ash), if required.

4.3.4.1 SACs - Fish and marine mammals

Water column impacts relate to both the physical and chemical effects predominantly experienced by
planktonic species, which could have indirect impacts on prey species for both fish and marine mammals. As
described in Section 2.8, coring fluids may be used if required. These consist of fine particulate material mixed
in water and would be discharged close to the seabed together with very small quantities of cuttings.
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Given the small size of the boreholes, the very low toxicity of the coring fluids (PLONOR or OCNS Gold/Silver,
E or D rated) and the very small quantities of cuttings generated, there are no likely significant effects on
marine water quality, seabed sediments or biological receptors from cuttings or coring fluid discharges. Overall
plankton productivity is not likely to be affected and there are not likely to be any indirect effects to organisms
higher in the food chain. Coring discharges to the water column are therefore not considered to be a
mechanism for significant effects from the Project with respect to fish or marine mammals and it is concluded
that significant effects can be excluded.

4.34.2 SACs — Marine habitats

Given that the nearest European site designated for seabed features is located 11 km from the Project
(Roaringwater Bay and Islands SAC), the very localised deposition of coring discharges at each borehole
location is not considered to be a mechanism for significant effects on any marine habitats within European
sites and it is concluded that significant effects on such sites from the shallow borehole coring discharges can
be excluded.

4.3.5 Summary of connectivity determination

The findings of the above connectivity determination are summarised in Table 4.2. Based on the information
presented above in Section 4.3, the only impact mechanism that needs to be considered in the determination
of likely significant effects is underwater noise.

Based on their connectivity to the Project, the European sites that require an assessment to determine whether
significant effects can be excluded consist of twelve SACs. Each SAC and its designated features are
presented in Appendix A.

An assessment to determine whether significant effects can be excluded is presented in Section 4.4 below.

Receptors relevant to SPAs and SACs

Source of . _ ) _
potential Marine Fish Marine mammals Otters | Birds

impact habitats Bottlenose | Harbour Grey Harbour
dolphin orpoise | seal seal

Underwater
noise

Physical
presence

Atmospheric
emissions

Routine marine
discharges

Operational
discharges

Solid wastes

Key

Potential impact mechanism but no connectivity with the Project
Potential impact mechanism with potential for connectivity with the Project requiring further
evaluation
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4.4 Further evaluation of potentially significant impacts of the Project

441 Overview

Based on impact pathways and connectivity with a zone of influence, the twelve SACs in Table 4.3 have been
determined as requiring further evaluation to determine whether the Project in view of best scientific
knowledge, individually or in combination with another plan or project is likely to have a significant effect on
harbour porpoise, harbour seal and/or grey seal Annex Il populations with respect to underwater noise.

Relevant Feature
Site Name
Harbour porpoise Harbour seal Grey seal

Blasket Islands Y - Y
Duvillaun Islands - - Y
Glengarriff Harbour and Woodland - Y -
Horn Head and Rincleven - - Y
Inishbofin and Inishshark - - Y
Inishkea Islands - - Y
Kenmare River - Y -
Kilkieran Bay and Islands - Y -
Killala Bay/Moy Estuary - Y -
Roaringwater Bay and Islands Y - -
Slieve Tooey/Tormore - - Y
Island/Loughros Beg Bay

Slyne Head Islands - - Y

4.4.2 Noise impact mechanisms

There are three primary ways in which marine mammals may be impacted by sound: behavioural change,
acoustic response, and physiological effects (Nowacek et al., 2007). Behavioural changes may include
changes to movement, such as altering direction or dive pattern, whilst acoustic responses may take the form
of changing vocalisation patterns or communication with conspecifics. Both of these impact mechanisms are
considered “disturbance responses” to anthropogenic sounds, and they may have population-level
consequences if they preclude the use of important habitat for prolonged periods or impact upon their foraging
or breeding success (Lusseau and Bejder, 2007; Williams et al., 2006).

Physiological responses are generated when noise emissions fall within the hearing frequency-range of an
individual. At the very base level, introduced sounds may impact marine mammals by causing auditory fatigue
from the repeated focusing of the hearing apparatus on frequencies occurring at the limits of the individual’s
‘normal’ hearing range. Such fatigue may cause a temporary reduction in hearing ability known as a Temporary
Threshold Shift (TTS) (Finneran et al., 2005; Popov et al., 2013; Southall et al., 2019). When anthropogenic
sounds are sufficiently loud (i.e. at a large enough amplitude to generate intense pressure waves), they have
the potential to cause permanent injury to hearing apparatus, through Permanent Threshold Shift (PTS)
(Southall et al., 2007; Southall et al., 2019; NOAA, 2018).

4.4.3 Underwater noise sources from the Project

The potential noise sources associated with the Project include:
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1. Survey vessel (utilising DP and coring equipment); and
2. USBL.

Borehole coring operations and vessel activities are characterised as continuous noise sources, whereas
USBL noise is impulsive (i.e. a series of discrete pulsed sounds). Source sound levels are normally described
in decibel (dB) re 1 yPa at 1 m (as if measured at 1 m from the source). In practice, it is not usually possible
to measure at 1 m from an active noise source that is physically distributed over an area of several square
metres. However, this method allows different source levels to be compared and reported on a standardised
scale. The noise source data used in the noise assessment for USBL are summarised below.

4.4.4 Quantification of potential injury and disturbance zones from underwater noise

The specifications for the USBL positioning system to be used are provided in Section 2.6. The source level
and an empirical spreading loss equation was applied as obtained from actual field measurements of one of
the proposed acoustic positioning systems during geotechnical coring operations as currently proposed for the
Project (Warner and McCrodan, 2011) with the results presented in Table 4.4. This is a similar approach as
applied in Austin et al. (2012).

Radius (m)
SPL (dB re 1 pPa)
Sonardyne Ranger, 18 to 36 kHz* | Kongsberg HiPap 500, 33 kHz*
200 2 5
190 5 9
180 8 7
170 18 30
160 36 42

* Based on empirical spreading loss estimate measured by Warner and McCrodan (2011).

Noise propagation calculations were undertaken to support the assessment of impacts from impulsive
nois(USBL). The outputs from these calculations, when compared with published threshold criteria for onset
of effects, provide insights into the ranges (zones of influence) within which potential TTS, PTS and disturbance
impacts to marine mammals may occur.

These ranges are determined by:

> The sound pressure levels (SPLs) received from impulsive sounds which might induce physiological or
behavioural effects;

> Potential physiological impacts from a single exposure to impulsive noise (peak pressure) and the
cumulative sound exposure levels (SEL) animals are subjected to over time (calculated using the relevant
marine mammal hearing-weightings (M-weightings) and taking into account the amount of sound energy
to which receptors are exposed over the course of 24 h); and

> The distance within which behavioural change (or disturbance) is likely to occur (expressed as root-
mean square (rms* SPL), a description of the average amplitude of the variations in pressure over time).

It is important to bear in mind that the outputs from the calculations are not absolute (i.e. impacts only occur
within the output distance ranges) and a variety of physiological and environmental factors can influence the
actual noise levels received by an animal and their behavioural response to those noises, thereby influencing

4 rms is a means of standardising between impulsive and non-impulsive noise.
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the significance of the impact. However, the calculations and the impact thresholds are based on the best
available scientific evidence in which potential impacts can be assessed. The distance ranges provided by the
noise propagation calculations offer a way in which the potential spatial extent of the impact can be understood
and in which the impact assessment presented can define the magnitude of the potential impact.

The sections below summarise the auditory thresholds used to determine the peak pressure, SEL and rms
impact ranges in the noise propagation calculations and describe the evidence base used to derive them.

4.4.5 Impact thresholds

To determine the consequence of received sound levels on any marine mammal it is useful to relate the levels
to known or estimated impact thresholds. This section describes the impact thresholds used to inform the
assessment.

The DAHG guidance (NPWS, 2014), alongside other guidance such as that from Marine Scotland (2014),
recommends using the hearing criteria proposed by Southall et al. (2007) to define PTS and TTS in marine
mammals. However, it is important to note that, whilst UK and US regulators interpret the PTS values to be
indicative of potential injury impacts from underwater sound (Marine Scotland, 2014; NOAA, 2018), the DAHG
guidance interprets TTS criteria as having the potential for both injury and disturbance (NPWS, 2014):

“The induction of temporary or permanent tissue damage and a Temporary Threshold Shift in hearing
sensitivity, which can have negative effects on the ability to use natural sounds (e.g., to communicate,
navigate, locate prey) for a period of minutes, hours or days may constitute such an injury. It is therefore
considered that anthropogenic sound sources with the potential to induce TTS in a receiving marine mammal
contain the potential for both (a) disturbance, and (b) injury to the animal.”-

Therefore, thresholds relating to the onset of TTS has been used as the main criteria in this assessment.
Consideration has also been given to any potential onset of PTS, to give a fuller understanding of the likelihood
of impacts to marine mammals resulting from Project-related activities.

The TTS and PTS criteria proposed by Southall et al. (2007) have been included for this purpose as they are
specified by the NPWS (2014) guidance. However, more recent TTS and PTS criteria proposed by both the
United States National Oceanic and Atmospheric Administration (NOAA, 2018) and Southall et al (2019) have
been developed which build on earlier work by Southall et al. (2007) and others (e.g., Lucke et al., 2008; etc.).
Therefore, both sets of criteria are presented in this assessment to allow a comparison and to use best
scientific evidence.

The injury criteria proposed by both NOAA (2018) and Southall et al (2007, 2019) are based on a combination
of linear (i.e. un-weighted) peak pressure levels and mammal hearing-weighted SELs. The hearing weighting
function is designed to represent the bandwidth for each group within which acoustic exposures can have
auditory effects. Harbour porpoise sit in the High-frequency (HF) cetaceans defined by NOAA (2018) and the
Very high-frequency (VHF) cetaceans defined by Southall et al (2019), with an estimated functional hearing
range between 275 Hz and 160 kHz.

The criteria proposed in NOAA (2018) and Southall et al (2019) are based on two different types of sound:

1. Impulsive sound - a sound comprising one or more discrete acoustic events such as impact piling,
seismic activities, underwater explosions, etc.; and

2. Non-impulsive sound - non-pulsed sound such as continuous running machinery, vessels, or drilling
operations.

The Southall et al. (2007) proposed criteria are very similar to NOAA (2018) and harbour porpoise also sit in
HF cetaceans with an estimated functional hearing range between 200 Hz and 180 kHz;

The sound types recognised in Southall et al. (2007) are also similar to NOAA (2018) but break down the
NOAA (2018) impulsive sound category into two sub-categories as follows:

1. Pulsed sound, broken down into:

a. Multiple pulsed sound (i.e. sound comprising two or more discrete acoustic events per 24-
hour period, such as impact piling and USBL);
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b. Single pulse sound (i.e. a single acoustic event in any 24- hour period, such as an underwater
explosion); and

2. Continuous sound (i.e. non-pulsed sound such as continuous running machinery, vessels or
drilling).

The NOAA (2018) and Southall et al. (2007) underwater acoustic thresholds for the onset of PTS and TTS for
HF cetaceans are presented in Table 4.5. The NOAA (2018) values are either equal or slightly more
conservative than Southall et al. (2007) across all categories.

TTS onset thresholds (received level) PTS onset thresholds (received level)
Weighted SEL24n, Weighted SELa2an,
Peak pressure, dB re 1 pPaZs Peak pressure, dB re 1 pPals
dB re 1 yPa dB re 1 yPa
Hearing (LE,Hw,24hr) (LE,HW,24hr)
Group NOAA NOAA NOAA NOAA
(2018) / Southall (2018) / Southall (2018) / Southall (2018) / | Southall
Southall et al. Southall et al. Southall et al. Southall et al.
et al (2007) et al (2007) et al (2007) et al (2007)
(2019) (2019) (2019) (2019)
Low- 213 224 168 183 219 230 183 198
frequency
cetaceans
Medium- 224 224 170 183 230 230 185 198
frequency
cetaceans
High- 196 224 140 183 202 230 155 198
frequency
cetaceans
Pinnipeds 212 212 170 171 218 218 185 186
in water
4.4.5.1 Disturbance

Significant disturbance may occur when there is a risk of a considerable proportion of animals from a population
incurring sustained or chronic disruption of behaviour or becoming displaced from an area, with subsequent
redistribution being substantially different from that occurring due to natural variation.

To consider the possibility of disturbance resulting from the proposed geotechnical investigation, it is
necessary to consider both the likelihood that the sound could cause disturbance and the likelihood that
sensitive receptors (marine mammals) will be exposed to that sound. Southall et al. (2007) recommended that
the only currently feasible way to assess whether a specific sound could cause disturbance is to compare
the circumstances of the situation with empirical studies.

For continuous sound (e.g. vessels, drilling etc.), Dyndo et al. (2015) found that a behavioural reaction (fast
swimming) to vessel sound may start as low as 113 dB , but this was largely dependent on the frequency of
the source, with high frequency vessel sounds causing the largest reactions. It is important to note that both
environmental conditions and mammal behavioural state have an important influence on behavioural
responses. Received SPL greater than 140 dB re 1 yPa (rms) is required before a majority of HF-cetaceans
respond strongly.

At present, available data on the behavioural responses of marine mammals to impulsive sounds is slowly
accumulating. Lucke et al. (2008) showed a single harbour porpoise consistently showed aversive
behavioural reactions to pulsed sound at received SPLs above 174 dB re 1 uPa (peak-peak) or a SEL of 145
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dB re 1 uPaZ?s, equivalent to an estimated® rms sound pressure level of 166 dB re 1 uPa. This information has
shaped the understanding of HF-cetacean responses to impulsive sound (Tougaard et al., 2014).

Considering the paucity and high level of variation of data relating to onset of behavioural effects due to
continuous and impulsive sound, a conservative approach should be taken to assess the potential impacts to
marine mammals during the Project activities. Given the intra-species variability in behavioural responses,
behavioural impact ranges predicted from the noise propagation calculations should be viewed as highly
precautionary. The current NOAA (2018) guidance has integrated the available evidence from animal
behaviour studies and sets the Level B harassment threshold® for marine mammals at 160 dB re 1 pPa (rms)
for impulsive noise and over 120 dB re 1 yPa (rms) for continuous noise. The value for impulsive sound sits in
the upper-mid range for disturbance effects identified in Southall et al. (2007).

The NOAA (2018) and Southall et al. (2007) criteria used for assessing the spatial extent of disturbances
to marine mammals from impulsive sound are presented in Table 4.6.

Type of Sound/Criteria Metric | Effect | Criteria

Impulsive sound

rms SPL, dB re 1 yPa | Behavioural response’ | 160

Continuous sound

rms SPL, dB re 1 pPa | Behavioural response® | 120

4.4.6 Quantified zones of influence (impact extents)

The results of the sound propagation calculations for the USBL equipment and the radii of the potential
TTS and PTS zones are summarised in Table 4.7. All results presented are for within the beam from the
hull-mounted transducer; smaller zones apply for adjacent areas outside of the transponder beam.

Using the most recently published (and most conservative) thresholds, Table 4.7 shows that the zone of
potential TTS from USBL use for harbour porpoise is 170 m, while that for grey seal and harbour seal is 20 m.

These zones are calculated on the assumption that the mammal would stay stationary during a period of USBL
activity, which is considered to be unrealistic. A more realistic assumption is that, upon hearing the onset of
the activity, the mammal would move away from the sound source, hence the first pulse would provide the
highest ‘dose’ of sound, with each subsequent pulse contributing less to their exposure as they move away
from the source.

Based on the NOAA (2014) threshold, the estimated range for onset of behavioural disturbance for USBL is
42 m.

hearing range analysis of the time history graph in Lucke et al. (2007) the T90 period is estimated to be approximately 8
ms, resulting in a correction of 21 dB applied to the SEL to derive the rms T90 sound pressure level. However, the T90
was not directly reported in the paper.

6 Level B Harassment is defined as having the potential to disturb a marine mammal or marine mammal stock in the wild
by causing disruption of behavioural patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding,
or sheltering but which does not have the potential to injure a marine mammal or marine mammal stock in the wild.

7 Based on NMFS (2005) Level B harassment criterion for pulsed sound.

8 Based on NMFS (2005) Level B harassment criterion for pulsed sound.
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SELcum Peak SELcum Peak
Hearing . Pressure (dB re: 1 Pressure
group Threshold Sources (dB r@e.llnlll)Pajs (dB re: 1 uPals @ 1 (dB re: 1
puPa @ 1 m) m) puPa @ 1 m)
am Does not
HE cetaceans Southall et al. (2007) Does Not exceed Does Not
Southall et al. (2019); 170 m Exceed 70m Exceed
NMFS (2018)
- _ Southall et al. (2007) 15m 3m
Pinnipeds in Does Not Does Not
water Southall et al. (2019); 20m Exceed 4m Exceed
NMFS (2018)

4.4.6.1 Harbour porpoise

The results in Table 4.7 demonstrate the low likelihood that animals will be exposed to noise levels
sufficient to result in injury (TTS or PTS). Recoverable auditory fatigue, or TTS, in harbour porpoise is only
possible in the event of an animal being exposed at very close range (approximately 170 m) for over 100
pings (typically 1 ping every 2 secs), assuming the animal remains directly within the beam for the duration.

It is important to note that the Finneran (2006) thresholds (adopted by NOAA, 2018 and then Southall et
al, 2019) are conservatively based on continuous exposure TTS growth rates which do not incorporate
recent studies which demonstrate inter-pulse TTS recovery.

The 170 m range is therefore considered to be conservative because:

> Itis based on the unlikely scenario of the animal remaining within the beam and not moving away from the
noise source;

> It does not take account of the fact that harbour porpoise recover from TTS onset between pulses, to the
point that they are unlikely to reach TTS/PTS levels; and

> Calculations are based on an animal being exposed to 200 pulses (pings).

Thus, injury effects are unlikely due to the low source level, beam directivity and high level of absorption
associated with the frequency range of the source (18-36 kHz).

Strong potential behavioural disturbance is also unlikely to occur and would be limited to within a radius of
approximately 42 m (worst case, for an animal within the USBL beam).

4.4.6.1 Harbour seal and grey seal

The results in Table 4.7 demonstrate the extremely low likelihood that any seal will be exposed to noise
levels sufficient to result in injury (TTS or PTS). Recoverable auditory fatigue, or TTS, in seals is only
possible in the event of an animal being exposed at very close range (less than 20 m) for over 100 pings
(typically 1 ping every 2 secs), assuming the animal remains directly within the beam for the duration. TTS
effects are unlikely due to the low source level, beam directivity and high level of absorption associated with
the frequency range of the source (18-36 kHz).

Behavioural disturbance in seals is also unlikely to occur and would be limited to within a radius of 50 m (worst
case, for an animal within the USBL beam).
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4.4.7 Direct impacts

4.4.7.1 Likelihood of TTS or PTS to harbour porpoise

As shown in Table 4.7, recoverable injury to hearing apparatus (TTS) could potentially occur to any individual
harbour porpoise that happen to be present within a worst-case zone of influence extending to approximately
170 m from the USBL equipment during the short period of USBL use at each borehole (maximum of 1 hour).
Rogan et al. (2018) provided density estimates from the ObSERVE Programme for ‘strata’ (defined sea areas
around Ireland; Figure 4-4). The proposed borehole locations fall within all but one of these strata as shown in
Table 4.8.

16°0'0"W

27/30-sb1
° v "
‘Stratum 7

.37I1 33@3

60/8-sb]

Proposed Borehole [CJ200-300 [ 3.000- 4,000 SOURCE: EMODnet (2019), ObSERVE (2020)

Location [J300-500 [ 4.000 - 5,000
~ - ObSERVE strata 0 30 60 nm
g ikl o) [ 500- 1,000 [ > 5.000 )N\

- L ———
Bathystiatiy (i) [ 1,000 - 1,500 T e 2(9(0195;
[Jo-100 [ 1,500 - 2,000 . [DATE: 13103720 [SCALE @ A4:1:6,000,000 [Drawn: JM
[ 100 - 200 [ 2,000 - 3,000 MXD: A100635_S00_ObSERVE_Stratum.mxd__|Check: AW
CRS: WGS 1984 UTM Zone 29N Approve: AW
Figure 4-4 Strata used by the ObSERVE Programme
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Stratum

Proposed Borehole

17/28-sb1
18/27-sb1

25/27-sb2
74/4-sb1l
74/14-sbl
74/27-sbl
74/29-sb1
75/27-sb1l
83/5-sh1
83/25-sbl

26/5-sh1

26/8-sh1
27/30-sbl
36/30-sb1l
60/8-sb1*
67/7-sh1*

67/11-sb1*

46/17-sbl

No proposed boreholes are located within this area

20/12-sbl

~N |[oobs~

28/9-sbl
37/13-sbl

8

47/17-sbl

closest

* These borehole locations lie outside of any strata but have been included within Stratum 3 as it is the

Using the density estimates for each stratum, the maximum number of harbour porpoise likely to be within the
zone where TTS or PTS could occur at any one time is less than one (maximum of 0.02; Table 4.9). Based on
the most recent harbour porpoise population estimate for Ireland as a whole of 39,118 individuals (Rogan et
al., 2018), the percentage of the population that could potentially be affected by USBL use at each borehole is

estimated to be <0.00005% (Table 4.9).

Maximum Maximum
number of number of % of reference | % of reference
Density anim_als anim_als popula}tion populqtion
Stratum | (individual pre_dlcted to pre_dlcted to | potentially potentially
be in the be in the affected b affected b
per km?) . ; y y
TTSimpact | PTSimpact | TTS for each PTS for each
zone at any | zone at any | borehole borehole
one time one time
1 0.053 0.0048 0.0008 0.000012 0.000002
2 0.049 0.0044 0.0008 0.000011 0.000002
3 0.049 0.0044 0.0008 0.000011 0.000002
4 0.032 0.0029 0.0005 0.000007 0.000001
6 0.212 0.0192 0.0033 0.000049 0.000008
7 0.037 0.0034 0.0006 0.000009 0.000001
8 0.208 0.0189 0.0032 0.000048 0.000008
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Even ifit is considered possible that individuals associated with the same SAC could be exposed to noise from
more than one borehole, the maximum number of individuals that could potentially be affected by TTS or PTS
from USBL use is still less than one.

Given that the population for this species in Ireland has been estimated at 39,118 individuals (Rogan et al.,
2018) and that known populations associated with the two coastal SACs are estimated at 267 — 477 and 117
— 201 for Blasket Islands and Roaringwater Bay and Islands respectively (Berrow et al., 2007; Berrow and
O’Brien, 2013), the likelihood of any animals from the SACs encountering the Project is very low. This
conclusion is further supported by the fact that harbour porpoise in Irish waters are largely resident (DAHG,
2014) and that the SACs are a minimum of 25.0 km and 11.3 km from any proposed borehole (for Blasket
Islands SAC and Roaringwater Bay and Islands SAC respectively; Appendix A). Using the most conservative
estimates of harbour porpoise population sizes associated with these two SACs, and assuming that any
harbour porpoise encountered at the borehole locations are associated with an SAC, Table 4.10 demonstrates
that the worst-case proportion of the SAC populations that could be affected by TTS <0.02%.

Therefore, in view of best scientific knowledge, likely significant effects on the Blasket Islands SAC and
Roaringwater Bay and Islands SAC harbour porpoise populations can be excluded with regard to TTS or PTS
from impulsive noise from the USBL.
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. Nearest Stratum . Individuals
(Prgg::atlon borehole (see Inocig/r:?il;ﬁls potentially % of population % of population
SAC . Table P y impacted by potentially affected | potentially affected
conservative impacted by TTS
. 4.9) PTS (see Table by TTS by PTS
estimate) (see Table 4.10) 4.10)
Blasket 267 36/30-sbl | 3 0.0044 0.0008 0.0017 0.0003
Islands
Roaringwater | 117 47/17-sbl | 8 0.0189 0.0032 0.0161 0.0027
Bay and
Islands
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4.4.7.2 Likelihood of behavioural disturbance to harbour porpoise

Behavioural disturbance can range from small changes in behaviour such as longer intervals between
surfacing to more dramatic escape responses. As stated in Section 4.4.6.1, harbour porpoise may experience
some disruption to normal behaviour within approximately 42 m of the USBL positioning equipment. To
determine the likelihood of impact in terms of actual number of animals, it is possible to calculate the number
of animals that may experience some sort of behavioural impact using local density and population estimates.
Given that the zone of potential behavioural disturbance is smaller than the zone of potential TTS, the
information shown in Table 4.9 shows that the likely maximum number of harbour porpoise that could be within
the behavioural change impact zones at any one time is considerably less than one, even in the unlikely event
that animals from the same SAC are exposed to noise exceeding the behavioural disturbance threshold at
more than one borehole.

As noted in Section 4.4.7.1, the population for this species in Ireland has been estimated at 39,118 individuals
(Rogan et al., 2018) and the known populations associated with the two coastal SACs are estimated at 267 —
477 and 117 — 201 for Blasket Islands and Roaringwater Bay and Islands respectively and the likelihood of
any animals from the SACs encountering the Project is very low.

Even if a very small number of animals that may be associated with these SACs were to encounter the noise
emissions, temporarily affecting a small proportion of an SAC population, the behavioural changes, including
moving away from an area for short periods of time, reduced surfacing time, masking of communication signals
or echolocation clicks, vocalisation changes and separation of mothers from offspring for short periods, are
not anticipated to be significant (JNCC, 2010).

Therefore, it can be excluded on the basis of best objective scientific information that the Project will have a
significant effect on the Blasket Islands, Roaringwater Bay and Islands and West Connacht Coast SAC harbour
porpoise populations with regard to behavioural disturbance from the continuous noise of the survey vessel,
coring or the impulsive noise from the USBL.

4.4.7.1 Likelihood of TTS to grey seal and harbour seal

As shown in Table 4.7, grey or harbour seal would have to be present, and remain, extremely close (<20 m)
to the USBL positioning equipment during the short period of USBL use at each borehole (maximum of 1 hour)
to experience potential TTS.

Using density estimates for each borehole location derived from data provided by Russell et al. (2017), NPWS
(2010, 2011) and Cronin et al. (2003), the maximum number of grey seal or harbour seal likely to be within the
zone where TTS could occur at any one time is considerably less than one, representing a negligible
percentage of the seal populations in Ireland, based on available estimates of population sizes of 5,509 for
grey seal (O’'Cadhla et al., 2005) and 2,905 for harbour seal (NPWS, 2011) (Table 4.11). The information
presented demonstrates that there is no credible risk to seals of TTS from use of the USBL, or of PTS, given
that the radius of effect for PTS is smaller (limited to within 4 m as shown in Table 4.7).

Even if it is considered possible that individuals associated with the same SAC could be exposed to noise from
more than one borehole, the maximum number of individuals that could potentially be affected by USBL use
is still considerably less than one.
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Grey Seal Harbour Seal
Maximum Maximum % of
% of
number of reference number of reference
] animals : - animals population
Borehole DEmELY predicted to populqtlon Dy predicted to | potentially
(individual ; potentially (individual ;
3 bein the TTS 5 be in the affected
per km?) . affected by per km?) .
impact zone TTS impact by TTS for
TTS for each
at any one zone at any | each
. borehole :
time one time borehole
37/13-sb1 | 0.0063 7.9E-06 1.4E-07 0.00467 5.9E-06 2.0E-07
36/30-sb1 | 0.0039 4.9E-06 8.9E-08 0.00534 6.7E-06 2.3E-07
46/17-sb1 | 0.0077 9.6E-06 1.7E-07 0.00696 8.8E-06 3.0E-07
47/17-sb1 | 0.2147 2.7E-04 4.9E-06 0.20742 2.6E-04 9.0E-06
74/29-sb1 | 0.0002 3.1E-07 5.7E-09 0.00003 3.8E-08 1.3E-09
83/25-sb1 | <0.0001 6.0E-08 1.1E-09 0.00003 3.8E-08 1.3E-09
74/4-sb1 | 0.0002 2.2E-07 3.9E-09 0.00003 3.8E-08 1.3E-09
74/14-sb1 | 0.0002 2.6E-07 4.7E-09 0.00003 3.8E-08 1.3E-09
74/27-sb1 | 0.0001 1.6E-07 2.9E-09 0.00003 3.8E-08 1.3E-09
83/5-sb1l | 0.0001 1.0E-07 1.8E-09 0.00003 3.8E-08 1.3E-09
75/28-sb1 | 0.0002 2.5E-07 4.5E-09 0.00003 3.8E-08 1.3E-09
25/27-sb2 | 0.0003 4.3E-07 7.9E-09 0.00003 4.1E-08 1.4E-09
18/27-sb1 | 0.0014 1.8E-06 3.2E-08 0.00124 1.6E-06 5.4E-08
26/8-sb1 | 0.0006 7.5E-07 1.4E-08 0.00026 3.3E-07 1.1E-08
17/28-sb1 | 0.0006 7.4E-07 1.3E-08 0.00033 4.1E-07 1.4E-08
26/5-sb1 | 0.0009 1.2E-06 2.1E-08 0.00063 8.0E-07 2.7E-08
20/12-sb1 | 0.2951 3.7E-04 6.7E-06 0.00821 1.0E-05 3.5E-07
28/9-sb1 | 0.0830 1.0E-04 1.9E-06 0.02539 3.2E-05 1.1E-06
27/30-sb1 | 0.0021 2.7E-06 4.9E-08 0.00210 2.6E-06 9.1E-08
60/8-sb1 | 0.0001 7.7E-08 1.4E-09 0.00003 3.8E-08 1.3E-09
67/11-sb1 | <0.0001 4.5E-08 8.2E-10 0.00003 3.8E-08 1.3E-09

Given that the seal populations in Ireland have been estimated at 5,509 for grey seal (O’Cadhla et al., 2005)
and 2,905 for harbour seal (NPWS, 2011) and that known populations associated with the SACs are as shown
in Table 4.12, the likelihood of any animals from the SACs encountering the Project is very low. Using the most
conservative estimates of seal population sizes associated with the SACs, and assuming that any seals
encountered at the borehole locations are associated with an SAC, Tables 4.12 and 4.13 demonstrate that the
worst-case proportion of the SAC populations that could be affected by TTS <0.0003% for grey seal and
0.0002% for harbour seal.

Therefore, in view of best scientific knowledge, likely significant effects on the Blasket Islands; Duvillaun
Islands; Horn Head and Rinclevan; Inishbofin; Inishkea; Roaringwater Bay; Slieve Tooey; and Slyne Head
SAC grey seal populations can be excluded with regard to TTS or PTS from impulsive noise from the USBL.
Likewise, likely significant effects on the Glengarriff Harbour and Woodland; Kenmare River; Kilkieran Bay and
Island; and Killala Bay/Moy Estuary SAC harbour seal populations can be similarly excluded.
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Woodside
Population (most Indmdyals % of population
SAC conservative Nearest borehole | . EEIETTEEL potentially
estimate) CIPEEHE 5y IS affected by TTS
(see Table 4.11)
Blasket Islands | 648 36/30-sbl 4.9E-06 7.6E-07
Duvillaun
Islands 648 28/9-sbl 0.0001 1.6E-05
Horn Head and
Rinclevan 20 20/12-sbl 0.0004 1.9E-03
Inishbofin 749 28/9-sbl 0.0001 1.4E-05
Inishkea 280 28/9-sb1l 0.0001 3.7E-05
Roaringwater
Bay 116 47/17-sbl 0.0003 0.0002
Slieve Tooey 300 20/12-sbl 0.0004 0.0001
Slyne Head 32 28/9-sb1l 0.0001 0.0003
. Individuals 3
Population (_most potentially % of popl_JIatlon
SAC cons_ervatlve Nearest borehole impacted by TTS potentially
estimate) affected by TTS
(see Table 4.11)
Glengarriff
Harbour and 47/17-sbl
Woodland 648 0.0003 4.0E-05
Kenmare River 648 47/17-sbl 0.0003 4.0E-05
Kilkieran Bay
and Islands 20 28/3-sbl 3.2E-05 0.0002
Killala Bay/Moy
Estuary 749 20/12-sbl 1.0E-05 1.4E-06

4.4.7.1

Likelihood of behavioural disturbance to grey seal and harbour seal

As discussed in Section 4.4.5, grey seal or harbour seal may experience some disruption to normal behaviour
within approximately 42 m of the USBL positioning equipment. As discussed above in Section 4.4.7.1, the
likelihood of any animals from the SACs encountering the Project is very low. The number of individuals
potentially disturbed by the use of USBL for up to one hour at each borehole location is less than one (even at
those boreholes closest to the SACs) and therefore any effects will be neglible. Therefore, in view of best
scientific knowledge, likely significant effects on the Blasket Islands; Duvillaun Islands; Horn Head and
Rinclevan; Inishbofin; Inishkea; Roaringwater Bay; Slieve Tooey; and Slyne Head SAC grey seal populations
can be excluded with regard to behavioural disturbance from impulsive noise from the USBL. Likewise, likely
significant effects on the Glengarriff Harbour and Woodland; Kenmare River; Kilkieran Bay and Island; and
Killala Bay/Moy Estuary SAC harbour seal populations can be similarly excluded.

4.4.8 Indirect impacts

Indirect impacts to grey seal, harbour seal and harbour porpoise are expected to be limited to a short-term
change in prey availability as a result of the noise emissions from the Project.
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Harbour porpoise, grey seal and harbour seal are largely piscivorous, feeding mainly on small fish from both
demersal and pelagic habitats (Santos and Pierce, 2003; Camphuysen et al 2006). Noise emissions from the
Project could alter the distribution of prey species within the vicinity of the Project, where fish would be
expected to move out of the direct area of the noise.

For fish species, potential impact zones from the Project are likely to be limited to tens or hundreds of metres
from the noise source (e.g. Schulze and Pettersen, 2007). Given that the zones of influence for fish species
from noise would be highly localised, any potential changes in prey availability will be very spatially and
temporally limited in nature.

Therefore, it can be excluded on the basis of best objective scientific information that the Project is likely to
have a significant effect on any SACs designated for harbour porpoise, grey seal or harbour seal with regard
to indirect impacts from underwater noise.

4.4.9 In-combination assessment

With regard to underwater noise in-combination effects with other offshore projects, the effects are anticipated
to comprise mostly oil and gas activities in the surrounding area, principally geophysical surveys. The closest
operating field to the Project is the Corrib Gas Field, located approximately 30 km from borehole 20/12-sb1.
No wind or wave renewable projects are located near the borehole locations. There is an absence of military
activity and recreational activities in the vicinity of the Project. Additionally, the IOSEA 5 did not identify any
cumulative impacts with fisheries and shipping as a concern (DCENR, 2015).

Current oil and gas applications inshore and offshore the coast of Ireland are listed in Table 4.14. The closest
of these application to the Project is located approximately 30 km away and as such potential in-combination
effects on European sites through underwater noise are not anticipated. The proposed activities for the Project
are limited in extent, of very short duration and are not situated in any sensitive locations.

In addition to the activities listed in Table 4.14 that could possibly overlap with the current Project in terms of
timing, two further projects need to be considered as detailed below.

4.4.10 Integrated Mapping for the Sustainable Development of Ireland’s Marine
Resource (INFOMAR) Survey Programme

INFOMAR is planning to conduct survey activities offshore in the Celtic Sea and inshore along the Atlantic
coast of Cork and Kerry between April and October 2020. Current information suggests that Geological Survey
Ireland will operate four survey vessels in inshore and offshore waters throughout the survey period, while the
Marine Institute will conduct four separate offshore cruises ranging from 17 to 37 days during the survey period
(INFOMAR, 2020). Borehole locations 46/17-sb1 and 47/17-sb1l lie close to or within the proposed INFOMAR
inshore and offshore survey areas respectively and therefore there is a possibility of overlap of activities.

Data acquisition methods will include hydrographic and geophysical survey activities and there are therefore
shared pathways of effect for underwater noise. As discussed above, potential impacts from Woodside’'s
borehole coring activities are very localised and the activities at boreholes 46/17-sb1 and 47/17-sbl are
expected to take only 1.5 days each so there will be no significant in-combination impacts.

4.4.11 Havfrue Cable System Installation

America-Europe Connect 2 Ltds is constructing a trans-Atlantic subsea fibre optic cable extending from the
US to Denmark. A spur from the main cable in the Rockall Trough will connect it to Ireland with landfall at Old
Head, Co. Mayo. This project was planned for 2019 but may overlap with Woodside’s proposed geotechnical
investigation. The boreholes are not situated on the spur route; it lies closest to the more northerly borehole
locations, especially 18/27-sb1 and 28/9-sbl. In areas of soft sediment, the cable will trenched and buried
using a plough towed by an installation vessel and therefore has a common pathway of impact in terms of
seabed disturbance. The cable installation vessel may have a common pathway of impact in terms of
underwater noise. The extremely small seabed footprint of each of the boreholes, and the highly localised zone
of potential disturbance to marine mammals, means there is no likelihood of significant in-combination impacts
on the seabed or to marine mammals with the proposed geotechnical investigation.
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Woodside
Location Operator Activity Shared pathway of effect Distance from Project
Barryroe licence area, | Exola DAC Geophysical, environmental baseline | Underwater noise  from | Approximately 118 km
North  Celtic  Sea, and habitat assessment site survey. acoustic survey equipment | (Borehole 47/17-sb1l)
Standard Exploration Operations are planned to take place (side scan sonar, single-
Licence (SEL) 1/11) between April 2020 and late November beam  echosounder, r_nultl-
2020 beam echosoun_der, pinger
' sub-bottom profiler, USBL,
magnetometer)
Kinsale Head Gas | PSE Kinsale | Decommissioning of Kinsale Head gas | Underwater  noise  from | Approximately 112 km
Field, Celtic Sea, 40-70 | Energy fields facilities (removal of Kinsale Alpha | decommissioning (e.g. | from well 48/20-Al
km off the County Cork and Kinsale Bravo platform jackets). mechanical cutting, rock | (Borehole 47/17-sb1)
coast . placement, vessel noise, post
The fields are expected to become PP ’
uneconomic around 2020/2021, decommissioning survey)
whereupon the wells will be plugged and
the associated facilities
decommissioned.
Kinsale Head, | PSE Kinsale | Decommissioning of certain facilities of | Underwater noise  from | Approximately 103 km
Ballycotton and Seven | Energy the Kinsale Head, Ballycotton and Seven | decommissioning (e.g. | from end of Seven
Head sgas fields, Heads gas fields including: mechanical cutting, rock | Heads pipeline
. PSE Seven ;
Celtic Sea, 40-70 km Heads Limited Plugai q bandoni ¢ placement, vessel noise, post (Borehole 47/17-sb1)
off the County Cork * ugging -~ an abandoning 0 decommissioning survey) '
coast development wells;
e Removal of two platform topsides
structures;
e Removal of a number of subsea
facilities.
The fields are expected to become
uneconomic around 2020/2021,
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Woodside
Location Operator Activity Shared pathway of effect Distance from Project
whereupon the wells will be plugged and
the associated facilities
decommissioned.
Kiely East Prospect, | Europa Oil Geophysical and environmental site | Underwater noise  from | Approximately 90 km
northwest  Porcupine | Gas Ltd survey acoustic survey equipment | (Borehole 74/29-sb1)
Basin Survey operations due to take place (side scan sonar, single-
betweﬁn pFebruar 2020 and pIate beam  echosounder, - multi-
November 2020 y beam echosounder, sub-
bottom profiler,
magnetometer)
Edgeworth  Prospect, | Europa Oil Geophysical and environmental site | Underwater noise  from | Approximately 82 km
eastern flank of | Gas Ltd survey acoustic survey equipment | (Borehole 46/17-sb1)
Porcupine Basin, Survev operations due to take place (side scan sonar, single-
Blocks 54/7 and 54/8. betweén pFebruar 2020 andplate beam echosounder, multi-
November 2020 y beam echosounder, sub-
bottom profiler,
magnetometer).
Continental shelf and | CNOOC Seismic, geophysical and environmental | Underwater noise from | Approximately 44 km
eastern flank of Rockall | Petroleum site survey acoustic survey equipment | (Borehole 18/27-sbl).
Trough, Blocks 19/11, | Europe Limited (2D HR seismic, side scan
19/12, 18/20, 19/16, May take place June to November 2020 sonar, single-beam
19/17, 19/18, 18/25 echosounder, multi-beam
and 19/21 echosounder, sub-bottom
profiler, magnetometer).
Dunquin South | ENI Ireland BV Debris clearance, geophysical, | Underwater noise from | Approximately 108 km
formation in the environmental baseline and habitat | acoustic survey equipment | (Borehole 46/17-sb1)
southern Porcupine assessment site survey (side scan sonar, multi-beam
Basin, Block 44/29, echosounder, sub-bottom
Frontier Exploration May take place June to September 2020 profiler, USBL)
Licence (FEL) 3/04;
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Woodside

Location Operator Activity Shared pathway of effect Distance from Project
150 km off the south

west coast of Ireland.

Selected sections of | Vermillion E&P | Offshore pipeline survey and | Underwater noise  from | 31 km from closest

the entire Corrib | Ireland Limited

Offshore Pipeline and

inspection/maintenance of the offshore
facilities in the Corrib field and remedial

acoustic survey equipment
(side scan sonar, multi-beam

point on Corrib pipeline
(Borehole 20/12-sb1l).

umbilical system from work on the P3 well. echosounder, sub-bottom A imatel 36 k
the landfall at Glengad, profiler) pproximately m
Survey planned to take place between from Corrib field (Block

(Broadhaven Bay), July and October 2020 18/25) (Borehole 26/5-
north  west County y ' bl

Mayo, to the Corrib sb1).

field.

Inishkea prospect, | Europa Oil and | Geophysical and environmental baseline | Underwater noise from | Approximately 44 km
Blocks 18/19 and | Gas (Inishkea) | site survey acoustic survey equipment | from closest point of
18/20. Ltd Survey operations planned to take place (side scan sonar, single- | the survey area
The Greater Working between February and late November Egzm eecchhoossoouunnddeerr’ rgtlg (Greater Working Area)
Area is approximately 2020 bottom rofiler ' USBL (Borehole 26/5-sb1l).

4 km north west of the P ’ ’

Corrib gas pipeline and magnetometer)

63 km from landfall at

Inishkea South Island.
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5 CONCLUSIONS

This document is submitted to assist the competent authority, the Minister for Communications, Climate Action
and Environment, in determining whether there is potential for the Project, either individually or in-combination
with other plans or projects, in view of best scientific knowledge, to have a Likely Significant Effect (LSE) on a
European site (i.e. SAC or SPA, including draft, candidate and proposed sites).

The only source of impact from the Project that had a pathway with connectivity to the protected sites was the
generation of underwater noise.

Harbour porpoise was identified as a relevant feature (receptor) of two SACs (Blasket Islands SAC and Roaring
Bay and Islands and SAC) with pathways for connectivity with regard to underwater noise. Based on the best
scientific evidence, including the use of sound propagation calculations, it was concluded that likely significant
effects on these European sites with regard to injury to harbour porpoise from continuous noise sources or
from the use of USBL can be excluded. In addition, likely significant effects with regard to behavioural
disturbance from the continuous noise of the survey vessels or the impulsive noise from the USBL can be
excluded.

Grey seal was identified as a relevant feature (receptor) of seven SACs (Blasket Islands; Duvillaun Islands;
Hom Head and Rinclevan; Inishbofin and Inishshark; Inishkea Islands; Slieve Tooey/Tormore Island/Loughros
Beg Bay; and Slyne Head Island) with pathways for connectivity with regard to underwater noise. Harbour seal
was identified as a relevant feature (receptor) of four SACs (Glengariff Harbour and Woodland; Kenmare River;
Kilkieran Bay and Islands; and Killala Bay/Moy Estuary) with pathways for connectivity with regard to
underwater noise. Based on the best scientific evidence, including the use of sound propagation calculations,
it was concluded that likely significant effects on these European sites with regard to injury to grey seal or
harbour seal from continuous noise sources or from the use of USBL can be excluded. In addition, likely
significant effects with regard to behavioural disturbance from the continuous noise of the survey vessels or
the impulsive noise from the USBL can be excluded.

Based on the details of current applications for other Projects inshore and offshore the coast of Ireland, their
distance from the Project and the limited extent and duration and location of proposed activities, likely
significant effects from the Project on these European sites in-combination with any other activities generating
underwater noise can be excluded.

Based on the assessments presented in this document it can be concluded that the Project, either individually
or in combination with other plans or projects, in view of best scientific knowledge, will not have an adverse
effect on the integrity of any relevant European site and that a Stage 2 Appropriate Assessment is not required.
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APPENDIX A SAC SITES REQUIRING FURTHER EVALUATION IN APPROPRIATE ASSESSMENT
SCREENING (SECTION 4.4)

SAC name [site
code]

Distance from the
Project (to the
nearest borehole)

Marine features of site designation

Receptor  requiring  further

evaluation in

Appropriate

Assessment screening due to
potential impact from planned
underwater noise (Section 4)

Harbour porpoise (Phocoena phocoena) v
Blasket Islands | 25.0 km (Borehole Reefs X
[002172] 36/30-sb1) Submerged or partially submerged sea caves X
Grey seal (Halichoerus grypus) v
Duvillaun Islands 32.6 km (Borehole .
[000495] 28/9-sb1) Grey seal (Halichoerus grypus) v
Glengarriff Harbour Harbour seal (Phoca vitulina) v
38.9 km (Borehole
and Woodland
[000090] 47/17-sb1)
Otter (Lutra lutra) X
126.0 km
Horn Head and .
Rinclevan [000147] (Borehscﬂi)20/12- Grey seal (Halichoerus grypus) v
i i Il
Inishbofin and | 165 km (Borehole Coastal lagoons X
Inishshark 28/9-sb1)
[000278] Grey seal (Halichoerus grypus)
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Receptor  requiring  further
Distance from the evaluation in  Appropriate
Project (to the Marine features of site designation Assessment screening due to
nearest borehole) potential impact from planned

underwater noise (Section 4)

SAC name [site

code]

Birds: barnacle goose (Branta leucopsis), Arctic tern (Sterna paradisaea) X
European storm petrel (Hydrobates pelagicus) Manx shearwater (Puffinus
puffinus), northern fulmar (Fulmarus glacialis)

Grey seal (Halichoerus grypus) v

Birds: sanderling (Calidris alba), dunlin (Calidris alpina), purple sandpiper (Calidris
lnishkea  Islands | 34.8 km (Borehole | Maritima), ruddy turnstone (Arenaria interpres), barnacle goose (Branta
[000507] 28/9-sb1) leucopsis), ringed plover (Charadrius hiaticula), common tern (Sterna hirundo),

Arctic tern (Sterna paradisaea), Eurasian oystercatcher (Haematopus ostralegus),
European herring gull (Larus argentatus), great black-backed gull (Larus marinus),
golden plover (Pluvialis apricaria), northern lapwing (Vanellus vanellus), lesser
black-backed gull (Larus fuscus), little tern (Sterna albifrons)

Large shallow inlets and bays

Reefs

Atlantic salt meadows (Glauco-Puccinellietalia maritimae)
Kenmare River | 30.9 km (Borehole Mediterranean salt meadows (Juncetalia maritimi)
[002158] 47/17-sb1)

Submerged or partially submerged sea caves

Otter (Lutra lutra)

Harbour seal (Phoca vitulina)

X SN[ X [ X [ X | X | X |X

Birds: Arctic tern (Sterna paradisaea), little tern (Sterna albifrons)
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SAC name [site

code]

Distance from the
Project (to the
nearest borehole)

Marine features of site designation

Receptor
evaluation in

requiring

further
Appropriate

Assessment screening due to
potential impact from planned
underwater noise (Section 4)

Mudflats and sandflats not covered by seawater at low tide X
Reefs X
Atlantic salt meadows (Glauco-Puccinellietalia maritimae) X
Mediterranean salt meadows (Juncetalia maritimi) X
Kilkieran Bay and | 57.1 km (Borehole | Coastal lagoons X
Islands [002111] 28/9-sb1)
Large shallow inlets and bays X
Otter (Lutra lutra) X
Harbour seal (Phoca vitulina) v
Birds: common tern (Sterna hirundo), Arctic tern (Sterna paradisaea), barnacle X
goose (Branta leucopsis), Little tern (Sterna albifrons)
ituli v
Killala Bay/Moy | 44.0 km (Borehole Harbour seal (Phoca vitulina)
Estuary [000458 20/12-sb1 .
vary [ ] ) Sea Lamprey (Petromyzon marinus) X
Harbour porpoise (Phocoena phocoena) v
Roaringwater Bay
and Islands 11'34527(2%310'8 Reefs X
[000101]
Large shallow inlets and bays X
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Receptor  requiring  further
Distance from the evaluation in  Appropriate
Project (to the Marine features of site designation Assessment screening due to
nearest borehole) potential impact from planned

underwater noise (Section 4)

SAC name [site

code]

Submerged or partially submerged sea caves X
Otter (Lutra lutra) X
Birds: northern fulmar (Fulmarus glacialis), Razorbill (Alca torda), Lesser black- X

backed gull (Larus fuscus), Great cormorant (Phalacrocorax carbo), Common
guillemot (Uria aalge)

Slieve . v
Tooey/Tormore 62.3 km (Borehole Grey seal (Halichoerus grypus)
Island/Loughros 20/12-sb1)
Beg Bay [000190] Otter (Lutra lutra) X
Reefs X
Slyne Head Islands | 35.8 km (Borehole | Grey seal (Halichoerus grypus) 4
[000328] 28/9-sb1)
Birds: storm petrel (Hydrobates pelagicus), Manx shearwater (Puffinus puffinus), X

Arctic tern (Sterna paradisaea)
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