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Glossary

Annex | Habitat

A natural habitat type of community interest, defined in Annex | of the Council
Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna
and flora (Habitats Directive), whose conservation requires the designation of
Special Areas of Conservation (SAC).

Annex Il Species

Animal or plant species of community interest, defined in Annex Il of the Council
Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna
and flora (Habitats Directive), whose conservation requires the designation of
Special Areas of Conservation (SAC).

Applicant

Liverpool Bay CCS Limited

Appropriate Assessment

A step-wise procedure undertaken in accordance with Article 6(3) of the Habitats
Directive, to determine the implications of a plan or project on a European site in
view of the site’s conservation objectives, where the plan or project is not directly
connected with or necessary to the management of a European site but likely to
have a significant effect thereon, either individually or in-combination with other
plans or projects.

Benthic Ecology

Benthic ecology encompasses the study of the organisms living in and on the sea
floor, the interactions between them and impacts on the surrounding
environment.

Biotope The combination of physical environment (habitat) and its distinctive assemblage
of conspicuous species.
Bio-season Bird behaviour and abundance is recognised to differ across a calendar year,

with particular months recognised as being part of different seasons. The
biologically defined minimum population scales (BDMPS) bio-seasons used in
this report are based on those in Furness (2015), hereafter referred to as bio-
seasons. Separate bio-seasons are recognised in this technical report in order to
establish the level of importance any seabird species has within the study area
during any particular period of time.

Breeding season

For birds. This is dependent upon the species and for this report is taken on a
species by species basis as taken from Furness (2015).

Competent Authority

The term derives from the Habitats Regulations and relates to the duties which
the Regulations impose on public bodies and individuals. Regulation 6(1) defines
competent authorities as "any Minister, government department, public or
statutory undertaker, public body of any description or person holding a public
office".

Conservation Objectives

In its most general sense, a conservation objective is the specification of the
overall target for the species and/or habitat types for which a site is designated in
order for it to contribute to maintaining or reaching favourable conservation status
of the habitats and species concerned, at the national, the biogeographical or the
European level.

Cumulative Effects

Changes to the environment caused by a combination of present and future
projects, plans or activities.

Displacement

Refers to the effect of birds/animals being pushed out of an area by disturbance
or habitat loss

Disturbance sensitivity

Disturbance by wind farm structures, ship and helicopter traffic factor used
scores from 1 (limited escape behaviour and a very short flight distance when
approached), to 5 (strong escape behaviour, at a large response distance).

Environmental Statement

The document presenting the results of the Environmental Impact Assessment
(EIA) process for the HyNet Carbon Dioxide Transportation and Storage Project
— Offshore.

European Commission

The executive body of the European Union responsible for proposing legislation,
enforcing European law, setting objectives and priorities for action, negotiating
trade agreements and managing implementing European Union policies and the
budget.
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European site

A Special Area of Conservation (SAC), possible SAC (pSAC), or candidate SAC,
(cSAC), a Special Protection Area (SPA) or potential SPA (pSPA), a site listed as
a site of community importance (SCI).

Habitat

The environment that a plant or animal lives in.

Habitats Directive

The Habitats Directive is the short name for European Union Council Directive
92/43/EEC on the conservation of natural habitats and of wild fauna and flora.
The Directive led to the establishing of European sites and setting out how they
should be protected, it also extends to other topics such as European protected
species.

Habitats Regulations

The Conservation (Natural Habitats, &c.) Regulations 1994, the Conservation of
Habitats and Species Regulations 2017 and the Conservation of Offshore Marine
Habitats and Species 2017.

Habitats Regulations Assessment

A process required by the Habitats Regulations of identifying likely significant
effects of a plan or project on a European site and (where likely significant effects
are predicted or cannot be discounted) carrying out an appropriate assessment
to ascertain whether the plan or project will adversely affect the integrity of the
European site. If adverse effects on integrity cannot be ruled out, the latter stages
of the process require consideration of the derogation provisions in the Habitats
Regulations.

Habitat specialisation

The habitat specialisation factor represents the range of habitats species are able
to use and whether they use these as specialists or generalists. This score
classifies species into categories from 1 (tend to forage over large marine areas
with little known association with particular marine features) to 5 (tend to feed on
very specific habitat features, such as shallow banks with bivalve communities, or
kelp beds).

Hydromorphology

Hydromorphology is the study of physical form, condition and processes within a
surface water body, that create and maintain habitat.

In-combination Effects

The combined effect of the Proposed Development in-combination with the
effects from a number of different projects on the same feature/receptor.

Intertidal Area

The area between Mean High Water Springs (MHWS) and Mean Low Water
Springs (MLWS).

Likely Significant Effect

Any effect that may reasonably be predicted as a consequence of a plan or
project that may affect the conservation objectives of the features for which the
European site was designated, but excluding trivial or inconsequential effects. A
likely effect is one that cannot be ruled out on the basis of objective information.
A ’significant’ effect is a test of whether a plan or project could undermine the
site’s conservation objectives.

Littoral

Residing within the littoral zone which extends from the high water mark, which is
rarely inundated, to shoreline areas that are permanently submerged.

Marine Licence

The Marine and Coastal Access Act 2009 requires a marine licence to be
obtained for licensable marine activities. Section 149A of the Planning Act 2008
allows an applicant for a DCO to apply for ‘deemed marine licences’ as part of
the DCO process. In addition, licensable activities within 12 nm of the Welsh
coast require a separate marine licence from NRW. A separate marine licence is
required for the offshore export cables and related works located within and
between the Mona Array Area and the landfall at MHWS.

Maximum Design Scenario (MDS)

The scenario within the design envelope with the potential to result in the
greatest impact on a particular topic receptor, and therefore the one that should
be assessed for that topic receptor.

Non-breeding season

For birds. This is dependent upon the species and for this report is taken on a
species by species basis as taken from Furness (2015).

Passage seasons

For birds. The spring passage (also known as the return migration period)
season runs from Apr — Jun and the autumn passage (also known as the post-
breeding migration period) runs from Jul — Oct (Stroud, et. al., 2013).

Peak count

Used to refer to the maximum number of birds counted within an area at any one
time
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Relevant Local Planning Authority The Relevant Local Planning Authority is the Local Authority in respect of an area
within which a project is situated, as set out in Section 173 of the Planning Act
2008.

Relevant Local Planning Authorities may have responsibility for discharging
requirements and some functions pursuant to the Development Consent Order,

once made.

Riparian A complex assemblage of plants and other organisms living or located on the
bank of a natural watercourse (such as a river) or sometimes of a lake or
tidewater.

Special Area of Conservation Special Areas of Conservation (SACs) are areas designated under the European

Union (EU) Habitat's Directive to help conserve certain plant and animal species
listed in the Directive. Article 3 of the Habitats Directive requires the
establishment of a European network of important high-quality conservation sites
that will make a significant contribution to conserving the 189 habitat types and
788 species identified in Annexes | and Il of the Directive (as amended). The
listed habitat types and species are those considered to be most in need of
conservation at a European level (excluding birds).

Special Protection Area Special Protection Areas (SPAs) are sites classified under the EU Birds Directive

(Directive 2009/147/EC of the European Parliament and of the Council on the
conservation of wild birds) to protect rare or vulnerable birds (as listed on Annex |
of the Directive), as well as regularly occurring migratory species.

Species A group of living organisms consisting of similar individuals capable of
exchanging genes or interbreeding.

Statutory Consultee Organisations that are required to be consulted by an applicant pursuant to the
Planning Act 2008 in relation to an application for development consent. Not all
consultees will be statutory consultees (see non-statutory consultee definition).

Suspended sediment concentration | Suspended sediment concentration is defined as the total value of both mineral
and organic material carried in suspension by a volume of water.

Tidal Excursion The horizontal distance over which a water particle may move during one cycle of
flood and ebb.

Wind Turbines The wind turbine generators, including the tower, nacelle and rotor.

Winter season For birds. The core wintering season runs from November to March (Stroud, et.
al., 2013)

Acronyms

ADD Acoustic Deterrent Device

AEol Adverse Effects on the Integrity

AfL Agreement for Lease

CBRA Cable Burial Risk Assessment

CCs Carbon Capture and Storage

CJEU The Court of Justice of the European Union

CMS Construction Method Statement

CO2 Carbon Dioxide

cSAC Candidate Special Areas of Conservation

CSIP Cable Specification and Installation Plan

EDR Effective Deterrence Range

EEZ Exclusive Economic Zone
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EIA Environmental Impact Assessment

EMF Electromagnetic Fields

EMP Environmental Management Plan

ES Environmental Statement

EU European Union

FCS Favourable Conservation Status

FO Fibre Optic

HDD Horizontal Directional Drilling

HRA Habitat Regulations Assessment

IMO International Maritime Organisation

INNS Invasive Non Native Species

IROPI Imperative Reasons of Overriding Public Interest
JNCC Joint Nature Conservation Committee

KM Kilometres

MBES Multibeam Echosounder

MCAA Marine and Coastal Access Act

MCZz Marine Conservation Zone

MDS Maximum Design Scenario

MHWS Mean High Water Springs

MLWS Mean Low Water Springs

MMMP Marine Mammal Mitigation Protocol

MMO Marine Management Organisation

MMOb Marine Mammal Observers

MMV Monitoring, Measurement and Verification
MPCP Marine Pollution Contingency Plan

MU Management Unit

NEQ Net Explosive Quantity

NPWS National Parks and Wildlife Service
NRW-MLT Natural Resources Wales Marine Licencing Team
ODPM Office of Deputy Prime Minister

OoP Offshore Platform

OPRED Offshore Petroleum Regulator for Environment and Decommissioning
PAM Passive Acoustic Monitoring

PINS The Planning Inspectorate for England
PoA Point of Ayr

pSAC Possible Special Areas of Conservation
pSPA Possible Special Protection Area

PTS Permanent Threshold Shift

RMS Root Mean Square

SAC Special Areas of Conservation

SBP Sub-bottom Profiler

SCANS Small Cetacean Abundance in the North Sea
SCI Sites of Community Importance

SEL Sound Exposure Level
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SNCB Statutory Nature Conservation Bodies
SPA Special Protection Area

SsC Suspended Sediment Concentration
TTS Temporary Threshold Shift

UK United Kingdom

UXO Unexploded ordnance

VSP Vertical Seismic Profiler

WFD Water Framework Directive
Units

dB Decibel

Ha Hectare

Hz Hertz

kHz Kilohertz

kJ Kilojoule

Km Kilometre

km?2 Kilometres squared

kv Kilovolt

m Metre

nm Nautical miles

pPa Micro Pascal (10°®)
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1 HABITATS REGULATIONS ASSESSMENT
STAGE 2 REPORT TO INFORM AN APPROPRIATE
ASSESSMENT

1.1 Introduction

1.1.1 Overview

Eni UK Limited intends to develop, through their Eni group affiliate Liverpool Bay Carbon Capture and Storage
(CCS) Limited (hereafter 'the Applicant’), the HyNet Carbon Dioxide Transportation and Storage Project, which
includes the carbon dioxide (COz) onshore pipeline network, the repurposing of the existing Point of Ayr (PoA)
natural gas terminal for CO:z service, the CO2 storage offshore and associated transportation and injection
facilities, including pipelines and wells. The HyNet Carbon Dioxide Transportation and Storage Project has
both onshore and offshore elements. The onshore elements, infrastructure landwards of Mean Low Water
Springs (MLWS), of the HyNet Carbon Dioxide Transportation and Storage Project are outside the scope of
this report and do not form part of this Habitat Regulations Assessment (HRA) Stage 2 Appropriate
Assessment.

This HRA Stage 2 Appropriate Assessment has been prepared for the HyNet Carbon Dioxide Transportation
and Storage Project — Offshore (hereinafter referred to as 'Proposed Development’). The key offshore
infrastructure of the Proposed Development will include:

¢ |Installation of a new Douglas CCS platform to replace the existing Douglas Process platform to receive
COg2 from the onshore PoA Terminal and distribute CO:2 to the Hamilton Main, Hamilton North, and
Lennox wellhead platforms and when necessary, provide heating to the CO: stream. Installation of the
new Douglas CCS platform will include up to eight driven piles to secure the platform to the seabed.

e |Installation of new sections of pipeline to connect the new Douglas CCS platform and the existing
subsea natural gas pipelines.

¢ Installation of new topsides on the Hamilton Main, Hamilton North, and Lennox wellhead platforms to
receive and inject CO:z into the depleted hydrocarbon reservoirs.

e Repurposing of the existing subsea natural gas pipelines for their change of use from hydrocarbon to
CO2 service.

o Development of the Hamilton Main, Hamilton North, and Lennox reservoirs for CO2 storage through the
drilling and recompletion of injection wells by side tracking existing production wells. This includes drilling
and recompletion operations, all of which will be within the existing footprint (template) of each platform.

¢ Implementation of a programme of Monitoring, Measurement and Verification (MMV) activities. This
includes the drilling of two new monitoring wells, one at Hamilton North and one at Hamilton Main.
Additional monitoring wells will be created from the recompletion of existing wells within the existing
footprint (template) of each platform: one monitoring well created by side tracking an existing well in
Lennox; and two sentinel wells, one in Hamilton North and one in Lennox.

e Installation of two submarine 33 kV power cables, with integrated fibre-optic cable connections (35
kilometres (km) from PoA Terminal onshore to the modified Douglas platform, including within the
intertidal/foreshore area up to Mean High Water Springs (MHWS), within Welsh waters only).

e Installation of new submarine 33 kV power cables with integrated fibre optic connecting the modified
Douglas platform with the Hamilton Main (12 km; 33 kV), Hamilton North (15 km; 33 kV) and Lennox (35
km; 33 kV) platforms.
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e Installation of concrete mattresses and external cable protection, at crossings of existing cables, and in
areas where cable burial is not deemed feasible, or as a remedial secondary protection measure if the
target cable depth of lowering cannot be achieved.

All of the above infrastructure will be confined within the Proposed Development shown in Figure 1.1.

The consents, licences, and permissions that will be sought by the Applicant for the Proposed Development
include:

e A marine licence(s) under the Marine and Coastal Access Act (MCAA) 2009 (administered by Natural
Resources Wales Marine Licencing Team (NRW-MLT)) for licensable activities in Welsh Waters
(between 0 nautical miles (nm) and 12 nm from MHWS (i.e. all licensable activities associated with
installation of the new Douglas CCS platform, associated pipeline connections, new electrical and fibre
optic cables, and related works within Territorial Waters).

e A Storage Permit from Offshore Petroleum Regulator for Environment and Decommissioning (OPRED),
in accordance with the Storage of Carbon Dioxide (Licensing etc.) Regulations 2010 (Sl 2010/2221) for
the storage of carbon dioxide at a storage site in the licensed area.

This HRA Stage 2 Appropriate Assessment has been prepared in support of both the Storage Permit and
marine license applications alongside the Environmental Statement (ES).
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Figure 1.1: Proposed Development

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2

rpsgroup.com

Page 3



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT - OFFSHORE ES TECHNICAL REPORT

1.1.2 Project summary

An overview of the Proposed Development is outlined in the paragraphs below and the full project description
is provided in volume 1, chapter 3 of the Offshore ES.

The Proposed Development will be located in the Irish Sea, with the pipeline and cables approaching the shore
in Wales. It will comprise the new and existing Offshore Platforms (OPs) which are connected by submarine
pipelines, and electrical cables:

¢ new Douglas CCS platform; and
e exsisting satellite platforms - Hamilton Main, Hamilton North and Lennox.

CO2 will be transported from PoA to Douglas via the existing 20” pipeline, approximately 600 m of which will
be rerouted to the new Douglas CCS platform. Four pipelines will then convey CO: from the Douglas CCS
Platform to the satellites as follows:

o PL1039, existing 20” gas export from Hamilton Main (approximately 175 m;

o PL 1041, existing 14” gas export from Hamilton North (approximately 68 m);

e PL1035, existing 16” gas export from Lennox (approximately 128 m); and

e PL1036A, existing 12” gas injection to Lennox (approximately 195 m).

The end sections of each pipeline at Douglas would be rerouted to the new Douglas CCS platform.

New inter platform power cables will be installed as part of the Proposed Development. In addition, the
Proposed Development will require the electrification of Douglas OP from the onshore PoA Terminal, the
existing gas fuelled turbine on Douglas OP being dismissed at the end of its current use. There is planned to
be 35,000 m (35 km) of Offshore power and fibre optic (FO) cables (35 km each, for the two parallel cables)
which would lead from PoA Terminal to Douglas OP. There is an additional requirement of 72,000 m (72 km)
of inter platform cabling. Each of the cables will have to cross a number of existing pipelines and cables.

1.1.3 Habitat Regulations Assessment

The United Kingdom (UK) left the EU on 31 January 2020 (European Union (EU) Exit) and, as such, is no
longer an EU Member State. The Habitats Regulations, however, continue to provide the legislative context
for HRA in the UK. The 2019 (EU Exit) Regulations, including the Conservation of Habitats and Species
(Amendment) (EU Exit) Regulations 2019 ("2019 Regulations"), implemented minor changes to the HRA
regime which currently have no material implication on the requirement or process for a HRA for the Proposed
Development.

Under the Habitats Regulations, an Appropriate Assessment must be carried out on all plans and projects that
are likely to have a significant effect on a European site. European sites include Special Areas of Conservation
(SACs), candidate SACs (CSACs), Sites of Community Importance (SCIs), Special Protection Areas (SPAS),
and as a matter of policy (Defra, 2021), possible SACs (pSACs) and potential SPAs (pSPAS). In the UK, the
requirements of the Habitats Regulations are also extended to consider the effects on Ramsar sites (listed
under the Ramsar Convention on Wetlands of International Importance). These sites in the UK now form part
of the National Site Network but the term “European site” has been retained for sites protected in European
Member States, England and Wales and the rest of the UK in accordance with guidance issued by the UK
Government on the 2019 (EU Exit) Regulations (Defra, 2021).

Defra (2021) guidance outlines that the HRA process can have up the three stages, as outlined below, where
the outcome of each successive stage determines whether a further stage in the process is required:

1. Screening - to check if the proposal is likely to have a significant effect on the site’s conservation
objectives.
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2. Appropriate Assessment - to assess the likely significant effects of the proposal on the integrity of the
site and its conservation objectives and to consider ways to avoid or minimise any effects.

3. Derogation - to consider if proposals that would have an adverse effect on a European site qualify for an
exemption, subject to three legal tests being satisfied (i.e. alternative solutions, imperative reasons of
overriding public interest and compensatory measures).

Further information on HRA methods, guidance and case law is provided in section 1.2.4.

1.1.4 Purpose of this report

This document presents the Appropriate Assessment under Section 63 of the Conservation of Habitats and
Species Regulations 2017 and Section 28 of the Conservation of Offshore Marine Habitats and Species
Regulations 2017 for the Proposed Development.

This report has been prepared by RPS on behalf of the Applicant to support the HRA of the Proposed
Development in the determination of the implications for European sites. The HRA Stage 2 Appropriate
Assessment builds upon the HRA Stage 1 Screening Report and considers the likely significant environmental
effects of the Proposed Development as they relate to relevant European site integrity. This report will provide
the Competent Authority with the information required to undertake an HRA Stage 2 Appropriate Assessment
(see section 1.2.3 for more detail on the HRA process).

The scope of this document covers all relevant European sites and designated features where LSEs have
been identified due to the potential impacts arising from the Proposed Development in the HRA Stage 1
Screening Report.

1.1.5 Progress to date

HRA Stage 1 Screening Report for the Proposed Development has been produced to determine whether the
Proposed Development could result in an LSE on a European site. The screening exercise determined that
the potential for LSEs to result from component elements of the Proposed Development could not be
discounted.

The HRA Stage 1 Screening Report presents the screening exercise, the purpose of which is summarised
below:

o identification of the relevant European sites which may include features (Annex | habitats, Annex Il
species as well as Annex | birds) which may be sensitive or vulnerable to potential impacts arising from
the construction, operations and maintenance and decommissioning of the Proposed Development;

e consideration of the features of the relevant European sites and identification of those which are not
considered likely to be at risk of significant effects arising from the Proposed Development, either alone
or in combination with other plans or projects, so that they can be eliminated from further consideration
within the process;

e consideration of the features of the relevant European sites and identification of those which are
considered likely to be at risk of significant effects arising from the Proposed Development, either alone
or in combination with other plans or projects, so that they can be taken forward for appropriate
assessment; and

e consideration of the potential impacts arising from the Proposed Development which are considered
likely to result in LSEs to features of European sites and those impacts, which can be eliminated from
consideration in further stages of the HRA.
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1.1.6 Structure of the report

This Appropriate Assessment is structured as follows:

e Section 1.1: Introduction — this section describes the Proposed Development and establishes the need
for, the purpose and structure of the Appropriate Assessment.

e Section 1.2: Habitats Regulations Assessment — this section sets out the process, principles, tests,
(including those established by case law) and guidance applied to the Appropriate Assessment.

e Section 1.3: Consultation — this section provides a summary of the consultation undertaken to date of
relevance to the Appropriate Assessment, responses provided, and how these have been addressed.

e Section 1.4: Summary of the Stage 1 HRA LSE Screening — this section presents the European sites
potentially at risk of LSE and the features and pathways for which HRA Stage 2 Appropriate Assessment
is required, both alone and in-combination.

Information to support the HRA Stage 2 Appropriate Assessment is provided in:

e Section 1.5: Information to support the Appropriate Assessments, including MDS, measures adopted as
part of the Proposed Development, an outline of the approach taken to baseline data, conservation
objectives, and the in-combination assessment;

e Section 1.6: Assessment of potential Adverse Effects on the Integrity (AEol) of European sites
designated for Annex | habitats, alone and in-combination;

e Section 1.7: Assessment of potential AEol of European sites designated for Annex Il diadromous fish
species, alone and in-combination;

e Section 1.8: Assessment of potential AEol of European sites designated for Annex Il marine mammals,
alone and in-combination;

e Section 1.9: Assessment of potential AEol of European sites designated for offshore ornithological
features (Annex | birds), alone and in-combination; and

e Section 1.10: Conclusions of the assessment and the overall finding of the Appropriate Assessment.

1.2 Habitat Regulations Assessment

1.2.1 Legislative context

The Habitats Directive (92/43/EEC) on the conservation of natural habitats and of wild fauna and flora, protects
habitats and species of European nature conservation importance. Together with Council Directive
(2009/147/EC) on the conservation of wild birds (the ‘Birds Directive’), the Habitats Directive provide the EU’s
legal framework for the protection of wild fauna and flora and birds and establishes a network of internationally
important sites, known as Natura 2000 sites or European sites, designated for their ecological status. This
network of designated sites includes:

1. SACs which are designated under the Habitats Directive and promote the protection of flora, fauna and
habitats; and

2. SPAs which are designated under the Birds Directive in order to protect rare, vulnerable and migratory
birds.

These Directives are transposed into UK law by the Conservation of Habitats and Species Regulations 2017
(as amended) in inshore/territorial waters (onshore and out to 12 nm and the Conservation of Offshore Marine
Habitats and Species Regulations 2017 (as amended) in offshore waters (12 nm to Exclusive Economic Zone
(EEZ) boundary). Collectively, these are known as the Habitats Regulations.

The UK is no longer an EU Member State, but the Habitats Directive as implemented by the Habitats
Regulations, continues to provide the legislative framework for HRA in the UK. The HRA process implemented
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under the Habitats Regulations continues to apply (subject to minor changes effected by the 2019 Regulations)
and the UK is bound by HRA judgments handed down by The Court of Justice of the European Union (CJEU)
prior to 31 to December 20201

The objective of the Habitats Regulations is to conserve, at a Favourable Conservation Status (FCS), those
qualifying habitats and species and supporting habitats of qualifying species listed under the Habitats Directive
and Birds Directive. Post EU Exit, the Habitats Regulations continue to refer to Annexes | and Il of the Habitats
Directive and Annex | of the Birds Directive and as such, reference is made to the annexes of the Habitats and
Birds Directives in this report.

In addition to sites formally defined as European sites in the Habitats Regulations, UK Government policy
(Office of Deputy Prime Minister (ODPM) Circular 06/2005) states that Wetlands of International Importance
listed and proposed under the Ramsar Convention 1971 (Ramsar sites) are afforded the same protection. As
a matter of policy, the UK Government also affords sites going through the formal designation process (i.e.
pSPAs, cSACs and pSACs), SCIs and potential Ramsar sites, the same level of protection.

Under the Habitats Regulations, before granting approval (i.e. planning permissions, licenses and consents)
for a development likely to have a significant effect on an SAC or SPA/Ramsar site, an Appropriate Assessment
must be made by the competent authority, of the proposed plan or project's potential for AEol of the site in
view of that site's conservation objectives.

1.2.2 European sites (post EU exit)

European sites (SACs and SPAs) in the UK no longer form part of the EU’s Natura 2000 ecological network.
The 2019 Regulations have created a National Site Network on land and at sea, including both the inshore
and offshore marine areas in the UK. The National Site Network comprises of European sites (SACs and
SPAs) in the UK that already existed (i.e. were established under the Habitats or Birds Directives) on 31
December 2020 (or proposed to the European Commission (EC) before that date) and any new sites
designated under the Habitats Regulations under an amended designation process.

Ramsar sites do not form part of the National Site Network. Many Ramsar sites overlap with SACs and SPAs
and all Ramsar sites remain protected in the same way as SACs and SPAs.

1.2.3 The HRA process

Regulation 28 of the Conservation of Offshore Marine Habitats and Species Regulations 2017 and Regulation
63 of the Conservation of Habitats and Species Regulations 2017, require that wherever a plan or project that
is not directly connected to, or necessary for, the management of a European site is likely to have a significant
effect on the conservation objectives of the site (directly, indirectly, alone or in-combination with other plans or
projects), an ‘Appropriate Assessment’ of the implications of the plan or project for that site in view of that site’s
conservation objectives must be undertaken by the Competent Authority before consent or authorisation can
be given for the plan or project.

The Habitats Regulations make it clear that the person applying for the consent of the plan or project must
provide such information as the competent authority may reasonably require for the purposes of the
assessment. This Appropriate Assessment provides this information.

HRA is a multistage process which helps to determine LSE, assesses adverse impact on the integrity of a
European site, examines alternative solutions and provides justification of Imperative Reasons of Overriding
Public Interest (IROPI), as required. Defra (2021) guidance describes that the process can have up to three
stages as outlined below and shown in Figure 1.2:

! The UK Supreme Court may depart from binding pre-EU Exit case law if they consider it 'right to do so' and the Inner House of the
Court of Session may depart from such case law in certain circumstances
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e Screening - the first stage involves a screening for LSE which is a simple assessment to check or screen
if, in the absence of mitigation, a proposal:

— is directly connected with or necessary for the conservation management of a European site; and

— risks having a significant effect on a European site on its own or in-combination with other
proposals.

e Appropriate Assessment - the second stage is an Appropriate Assessment, which must be carried out if
it is decided that there is a risk of a LSE on a European site or if there is not enough evidence to rule out
a risk (as required by Article 6(3) of the Habitats Directive). The Appropriate Assessment should assess
the likely significant effects of a proposal on the integrity of the site and its conservation objectives and
consider ways to avoid or reduce (mitigate) any potential for an ‘adverse effect on the integrity of the
site’.

o Derogations - the third stage is known as a derogation (as outlined in Article 6(4) of the Habitats
Directive) where, in certain circumstances, a proposal that has failed the integrity test may be allowed to
go ahead. To decide if the proposal qualifies for a derogation, three legal tests must be applied. All three
tests must be passed in sequence for a derogation to be granted:

— there are no feasible alternative solutions that would be less damaging or avoid damage to the site;
—  the proposal needs to be carried out for imperative reasons of overriding public interest; and
— the necessary compensatory measures can be secured.

This report considers the second stage ‘Appropriate Assessment’ in the HRA process in Figure 1.2.

The 2019 Regulations establish management objectives for the National Site Network. These are called the
network objectives. The objectives in relation to the National Site Network are to:

e maintain or restore certain habitats and species listed in the Habitats Directive to favourable
conservation status; and

e contribute to ensuring the survival and reproduction of certain species of wild bird in their area of
distribution and to maintaining their populations at levels which correspond to ecological, scientific and
cultural requirements, while taking account of economic and recreational requirements.
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Screening

Is the plan or project necessary for
the management of the European
Site?

No
y

Could the plan or project have likely
significant effect (LSE) on a
European site?

Yes

Yes

No

Appropriate
Assessment

y

Is it ascertained that [having applied
necessary mitigation measures and
consulted the public] the LSE as a
result of the plan or project [alone or
in-combination with other plans or
projects] will not adversely affect the
integrity of the European site in view
of its conservation objectives?

Yes

No

Article 6(4)

Yes

Y

No

Are there alternative solutions to
achieve the goals of the plan or
project?

No
Y

Are there imperative reasons of
overriding public interest, including
socio-economics ones?

Yes

A

Does the site concerned host
priority habitats or species?

Yes

\

Are there human health or safety
considerations or beneficial
consequences of primary
importance for the environment?

No

Yes

No

Outcome

y

—

Authorisation can be
granted provided the
compensation measures
are implemented and the
Competent Authority
opinion is obtained

Authorisation can be
granted provided the
compensation measures
are implanted and the
Competent Authority is

satisfied

Figure 1.2: Stages In The Habitats Regulations Appraisal Process (Based On PINS (2022))
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1.2.4 Guidance

This HRA Stage 2 Appropriate Assessment has drawn upon a number of information sources, HRA principles,
regulations and guidance documents, including:

The Conservation of Habitats and Species Regulations 2017 and The Conservation of Offshore Marine
Habitats and Species Regulations 2017;

EC (2006) Nature and Biodiversity Cases Ruling of the European Court of Justice;

EC (2007) Guidance document on Article 6(4) of the 'Habitats Directive' 92/43/EE. Clarification on the
Concepts of: Alternative Solutions, Imperative Reasons of Overriding Public Interest, Compensatory
Measures, Overall Coherence, Opinion of the Commission;

EC (2018) Managing Natura 2000 sites. The provisions of Article 6 of the 'Habitats' Directive 92/43/EEC’;

EC (2021) Assessment of plans and projects in relation to Natura 2000 sites - Methodological guidance
on Article 6(3) and (4) of the Habitats Directive 92/43/EEC. European Commission Notice Brussels
C(2021) 6913 final;

The Planning Inspectorate Advice Note ten: Habitats Regulations Assessment relevant to nationally
significant infrastructure projects (PINS, 2022);

Joint Defra, Welsh Government, Natural England and Natural Resources Wales guidance - ‘Habitats
regulations assessments: protecting a European site’ (Defra et al., 2021) ; and

The Habitats Regulations Assessment Handbook (DTA Publications, 2018).

1.3 Consultation

A summary of the key consultation undertaken to date is presented in Table 1.1.

Table 1.1: Summary Of Key Consultation On HRA For The Proposed Development

Date Consultee Type of Consultation  Summary of Consultation Where Addressed

Overarching

27/01/2023 | OPRED Scoping Opinion The assessment should include The assessment
direct and indirect effects on the presented in sections 1.6
features of all important nature to 1.9 consider direct and
conservation sites. indirect impacts of the

Proposed Development
with regard to the
qualifying features of the
protected sites and
relevant conservation

objectives.
Diadromous Fish
27/01/2023 | OPRED Scoping Opinion The assessment should include Direct and indirect impacts
direct and indirect effects on the of the Proposed
features of the following sites Development on Dee
designated for Annex Il species: Estuary/Aber Dyfrdwy
o Dee Estuary SAC SAC, River Dee and Bala
. Lake/Afon Dyfrdwy a Llyn
e River Dee ar.1d Bala Lake SAC Tegid SAC, Afon Gwyrfai
» Afon Gwyrfai a Llyn Cwellyn a Llyn Cwellyn SAC, Afon
SAC Eden — Cors Goch
e Afon Eden- Cors Goch Trawsfynydd SAC and
Trawsfynydd SAC River Teifi/Afon Teifi SAC
o River Teifi/Afon Teifi SAC are considered in section

1.7.
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Where Addressed

27/01/2023

Consultee Type of Consultation
OPRED

Scoping Opinion

Summary of Consultation

Key protected sites for diadromous

fish in Wales have been omitted.

Direct and indirect impacts
of the Proposed
Development on Dee
Estuary/Aber Dyfrdwy
SAC, River Dee and Bala
Lake/Afon Dyfrdwy a Llyn
Tegid SAC, Afon Gwyrfai
a Llyn Cwellyn SAC, Afon
Eden — Cors Goch
Trawsfynydd SAC and
River Teifi/Afon Teifi SAC
are considered in section
1.7.

27/01/2023

OPRED

Scoping Opinion

The Dee Estuary SAC is also
designated for sea and river
lamprey.

Dee Estuary/Aber Dyfrdwy
SAC designated for sea
and river lamprey is
considered in section 1.7.

30/11/2023

NRW

Fitness check of marine
licence application
consultation

The Cardigan Bay/Bae Ceredigion
SAC is also designated for sea and
river lamprey.

The Cardigan Bay/Bae
Ceredigion SAC
designated for sea and
river lamprey is
considered in section 1.7

Marine Mammals

27/01/2023

OPRED

Scoping Opinion

The rationale of using a regional
study area for scoping of SACs is
not considered to be appropriate
because the Annex Il marine
mammal SAC features are mobile
and wide ranging. The Marine
Mammal Management Unit (MU) is
the appropriate scale for
consideration of offsite impacts for
marine mammals.

Marine mammal MUs are
considered as relevant
populations against which
to assess impacts in the
Environmental Impact
Assessment (EIA). To
account for mobile nature
of marine mammals and
relatively small scale of
the Proposed
Development, protected
sites with relevant Annex Il
marine mammal features
across the Irish and Celtic
Seas are considered in the
assessment (section 1.8).

Offshore Ornithology

27/01/2023 | OPRED Scoping Opinion The use of Woodward et al. 2019 | This has been noted and
mean max plus 1 standard used where appropriate.
deviation foraging ranges is
welcomed.

27/01/2023 | OPRED Scoping Opinion Consideration should be given as | Nesting bird surveys of the

to whether seabird surveys of the
platform will be required to
ascertain if nesting and/or roosting
seabirds are (or have been) using
the structures. JINCC have
generated an advice note on
Seabird Survey Methods for
Offshore Installations:

Consideration should also be given
to the anthropogenic disturbance
and displacement of red-throated
diver and Common Scoter which
are features of Liverpool Bay SPA,
and which are also included as a
priority species in Section 7 of the
Environment (Wales) Act 2016.

offshore platforms have
already been undertaken
by RSK Biocensus (RSK)
between 8" and 13" June
2022.

The effects of
anthropogenic disturbance
and displacement on red-
throated diver and
common scoter have also
been considered in the
Offshore Ornithology
Displacement Technical
Report and both species
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Consultee Type of Consultation  Summary of Consultation Where Addressed
Both species are sensitive to have been carried forward
anthropogenic disturbance and for assessment

displacement

27/01/2023 | OPRED Scoping Opinion Impacts Proposed to be Scoped This has been scoped in.
into the Assessment for Offshore
Ornithology. In addition to the
vessel movements in the
construction and decommissioning
phases of the Project, the
maintenance and repair vessel
movements also have the potential
to impact on ornithology receptors
during the operational phase and
so should be factored into the

assessment.
Scoping Opinion Should work be undertaken during | The number of vessels
the non breeding season, this has been included in the

would be likely to coincide with the | MDS.
presence of red-throated diver and
common scoter in the Liverpool
Bay SPA. The number of boat
movements associated with the
works should therefore be included.

27/01/2023 | OPRED

1.4 Summary of HRA Stage 1 Screening Report conclusions

This section summarises all pathways identified for potential LSE (arising alone and/or in-combination) and
defines the scope of the assessment within this HRA Stage 2 Appropriate Assessment.

1.4.1 Screening outcomes for the Proposed Development Alone

The potential for LSE as a result of the Proposed Development alone has been identified following
HRA Stage 1 Screening Report with respect to 20 SACs and nine SPAs.

1.4.1.1 Annex | habitats (offshore and coastal)

In relation to European sites designated for Annex | habitats, one SAC for which the potential for LSE could
not be discounted (Dee Estuary/Aber Dyfrdwy SAC, hereinafter referred to as Dee Estuary SAC) was
advanced to the HRA Stage 2 Appropriate Assessment.

1.4.1.2 Annex Il diadromous fish

The following five European sites designated for Annex Il diadromous fish were advanced to the HRA Stage
2 Appropriate Assessment:

e Dee Estuary SAC;

e River Dee and Bala Lake/Afon Dyfrdwy a Llyn Tegid SAC (hereinafter referred to as River Dee and Bala
Lake SAC);

e Afon Gwyrfai a LIyn Cwellyn SAC;

e Afon Eden - Cors Goch Trawsfynydd SAC;

o River Teifi/Afon Teifi SAC (hereinafter referred to as River Teifi SAC); and

o Cardigan Bay/Bae Ceredigion SAC (hereinafter referred to as Cardigan Bay SAC).
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1.4.1.3 Annex Il marine mammals

With respect to Annex Il marine mammals, fourteen European sites were advanced to the HRA Stage 2
Appropriate Assessment. These sites are listed below, broken down by country:

e Eleven sites in the UK:

— North Anglesey Marine/Gogledd Moén Forol SAC (hereinafter referred to as North Anglesey Marine
SAC);

— North Channel SAC;

—  Lleyn Peninsula and the Sarnau SAC;
—  West Wales Marine SAC;

—  Strangford Lough SAC,;

—  Murlough SAC;

—  Cardigan Bay SAC;

—  The Maidens SAC;

—  Pembrokeshire Marine/Sir Benfro Forol SAC (hereinafter referred to as Pembrokeshire Marine
SAC);

—  Bristol Channel Approaches/Dynesfeydd Mér Hafren SAC (hereinafter referred to as Bristol
Channel Approaches SAC); and

—  Lundy SAC.

e Three sites in Ireland:
— Rockabill to Dalkey Island SAC;
—  Saltee Islands SAC; and

— Roaringwater Bay and Islands SAC.

1.4.1.4 Offshore ornithological features

In relation to offshore ornithology interest features of the SPAs, a total of nine sites were advanced to the HRA
Stage 2 Appropriate Assessment:

e Liverpool Bay/Bae Lerpwl SPA (hereinafter referred to as Liverpool Bay SPA);

o Dee Estuary SPA,;

¢ Ribble and Alt Estuaries SPA,;

e Anglesey Terns/Morwenoliaid Ynys M6n SPA (hereinafter referred to as Anglesey Terns SPA);
e Morecambe Bay and Duddon Estuary SPA;

e Aberdaron Coast and Bardsey Island/Glannau Aberdaron ac Ynys Enlli SPA (hereinafter referred to as
Aberdaron Coast and Bardsey Island SPA);

e Ailsa Craig SPA,;

e Skomer, Skokholm and the Seas off Pembrokeshire/Sgomer, Sgogwm a Moroedd Penfro SPA
(hereinafter referred to as Skomer, Skokholm and the Seas off Pembrokeshire SPA);

e Grassholm SPA; and
e Saltee Islands SPA.
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1.4.2 Screening outcomes for LSE in-combination

1.4.2.1 Annex | habitats (offshore and coastal)

The designated sites as listed in section 1.4.1.1 for the Proposed Development alone were taken forward to
the in-combination appropriate assessment.

1.4.2.2 Annex Il diadromous fish

The designated sites as listed in section 1.4.1.2 for the Proposed Development alone were taken forward to
the in-combination appropriate assessment.

1.4.2.3 Annex Il marine mammals

The designated sites as listed in section 1.4.1.3 for the Proposed Development alone were taken forward to
the in-combination appropriate assessment.

1.4.2.4 Offshore ornithological features

The designated sites as listed in 1.4.1.4 for the Proposed Development alone were taken forward to the in-
combination appropriate assessment.

1.4.3 Summary table of LSE screening outcomes

Table 1.2 presents a summary of the European sites and relevant qualifying features for which LSE could not
be ruled out and therefore an Appropriate Assessment is required to be undertaken.
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Table 1.2: A Summary Of European Sites For Which Potential For LSE Could Not Be Discounted At HRA Stage 1 Screening And For Which Appropriate
Assessment Is Required

European Site Distance to Relevant Qualifying Project Phase

Feature

Development

Dee Estuary SAC 0.00 km Estuaries Construction Temporary habitat loss and/or disturbance (along cable
connection only?)

Impacts resulting from the release of sediment bound
benthic contaminants

Operation and Temporary habitat loss and/or disturbance (along cable
Maintenance connection only)

Increased temperature impacting benthic and marine
communities (along pipeline only?)

Decommissioning Temporary habitat loss and/or disturbance (along cable
connection only)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only)

Mudflats and sandflats not Construction Temporary habitat loss and/or disturbance (along cable
covered by seawater at low connection only)
tide; Intertidal mudflats and

Increased SSC and associated deposition (along cable

sandflats connection only?)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only?)

Operation and Temporary habitat loss and/or disturbance (along cable
Maintenance connection only)

Increased temperature impacting benthic and marine
communities (along pipeline only)

Decommissioning Temporary habitat loss and/or disturbance (along cable
connection only)

2 The impacts such as temporary habitat loss and/or disturbance, increased temperature impacting benthic and marine communities, increased SSC and associated deposition and impacts as a
result of the release of sediment bound benthic contaminants have the potential to result in localised effects. Due to the spatial overlap, the HRA Stage 1 LSE Screening has identified one
European site, Dee Estuary SAC, to be taken forward to the Appropriate Assessment. This Appropriate Assessment will focus on the part of the Eni Development Area where the potential for the
AEol of the Dee Estuary exsist, (e.g. the intertidal and subtidal part of the cable/pipiline as it approaches the connection to the PoA Terminal onshore.
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European Site Distance to Relevant Qualifying Project Phase

Feature
Development

Increased SSC and associated deposition (along cable
connection only)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only)

Salicornia and other annuals | Construction Temporary habitat loss and/or disturbance (along cable
colonising mud and sand; connection only)

Glasswort and other annuals
colonising mud and sand

Increased SSC and associated deposition (along cable
connection only)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only)

Operation and Temporary habitat loss and/or disturbance (along cable
Maintenance connection only)
Decommissioning Temporary habitat loss and/or disturbance (along cable

connection only)

Increased SSC and associated deposition (along cable
connection only)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only)

Atlantic salt meadows Construction Temporary habitat loss and/or disturbance (along cable
connection only)

Increased SSC and associated deposition (along cable
connection only)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only)

Operation and Temporary habitat loss and/or disturbance (along cable
Maintenance connection only)
Decommissioning Temporary habitat loss and/or disturbance (along cable

connection only)

Increased SSC and associated deposition (along cable
connection only)

Impacts resulting from the release of sediment bound
benthic contaminants (along cable connection only)
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European Site

Distance to

Development

Relevant Qualifying
Feature

Project Phase

Sea lamprey

Construction

Temporary habitat loss and/or disturbance (along cable
connection only)

Underwater noise impacting fish receptors

Increased SSC and associated deposition (along cable
connection only)

Operation and
Maintenance

Temporary habitat loss and/or disturbance (along cable
connection only)

Decommissioning

Temporary habitat loss and/or disturbance (along cable
connection only)

Underwater noise impacting fish receptors

Increased SSC and associated deposition (along cable
connection only)

River lamprey

Construction

Temporary habitat loss and/or disturbance (along cable
connection only)

Underwater noise impacting fish receptors

Increased SSC and associated deposition (along cable
connection only)

Operation and
Maintenance

Temporary habitat loss and/or disturbance (along cable
connection only)

Decommissioning

Temporary habitat loss and/or disturbance (along cable
connection only)

Underwater noise impacting fish receptors

Increased SSC and associated deposition (along cable
connection only)

River Dee and Bala Lake |22.53 km Sea lamprey Construction Underwater noise impacting fish receptors
SAC River lamprey Construction Underwater noise impacting fish receptors
Atlantic salmon Construction Underwater noise impacting fish receptors
Afon Gwyrfai a Llyn 113.40 km Atlantic salmon Construction Underwater noise impacting fish receptors
Cwellyn SAC
Afon Eden — Cors Goch 197.35 km Atlantic salmon Construction Underwater noise impacting fish receptors
Trawsfynydd SAC . . .
Freshwater pearl mussel Construction Underwater noise impacting fish receptors
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European Site Distance to Relevant Qualifying Project Phase
Feature
Development
Afon Teifi/River Teifi SAC |211.80 km Atlantic salmon Construction Underwater noise impacting fish receptors
Sea lamprey Construction Underwater noise impacting fish receptors
River lamprey Construction Underwater noise impacting fish receptors
North Anglesey Marine 39.60 km Harbour porpoise Construction Injury and disturbance from underwater noise generated
SAC from piling

Injury and disturbance from underwater noise generated
during Unexploded Ordnance (UXO) detonation

Injury and disturbance from underwater noise generated
during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Effects on marine mammals due to changes in prey

availability
Operation and Injury and disturbance from underwater noise generated
Maintenance during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Decommissioning Injury and disturbance from vessel activity and other
noise producing activities

Effects on marine mammals due to changes in prey
availability

North Channel SAC 91.40 km Harbour porpoise Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Injury and disturbance from underwater noise generated
during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Operation and Injury and disturbance from underwater noise generated
Maintenance during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities
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European Site Distance to Relevant Qualifying Project Phase

Feature
Development

Decommissioning Injury and disturbance from vessel activity and other
noise producing activities

Lleyn Peninsula and the 115.39 km Bottlenose dolphin Construction Injury and disturbance from underwater noise generated
Sarnau SAC from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Grey seal Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

West Wales Marine SAC | 116.68 km Harbour porpoise Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Strangford Lough SAC 142.70 km Harbour seal Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Injury and disturbance from underwater noise generated
during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Operation and Injury and disturbance from underwater noise generated
Maintenance during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Decommissioning Injury and disturbance from vessel activity and other
noise producing activities
Murlough SAC 146.97 km Harbour seal Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation
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European Site Distance to Relevant Qualifying Project Phase

Feature
Development

Injury and disturbance from underwater noise generated
during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Operation and Injury and disturbance from underwater noise generated
Maintenance during geophysical and seismic surveys

Injury and disturbance from vessel activity and other
noise producing activities

Decommissioning Injury and disturbance from vessel activity and other
noise producing activities
Cardigan Bay SAC 183.99 km Bottlenose dolphin Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Maidens SAC 190.72 km Grey seal Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Pembrokeshire Marine 233.18 km Grey seal Construction Injury and disturbance from underwater noise generated
SAC from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Bristol Channel 296.20 km Harbour porpoise Construction Injury and disturbance from underwater noise generated
Approaches SAC from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Lundy SAC 330.73 km Grey seal Construction Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Rockabill to Dalkey Island | 155.10 km Harbour porpoise Construction Injury and disturbance from underwater noise generated
SAC from piling
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European Site

Distance to

Development

Relevant Qualifying

Feature

Project Phase

Injury and disturbance from underwater noise generated
during UXO detonation

Saltee Islands SAC

239.28 km

Grey seal

Construction

Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Roaringwater Bay and

Islands SAC

445.50 km

Harbour porpoise

Construction

Injury and disturbance from underwater noise generated
from piling

Injury and disturbance from underwater noise generated
during UXO detonation

Liverpool Bay SPA

0.00 km

Red-throated diver

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Little gull

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Common scoter

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area
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European Site

Distance to

Development

Relevant Qualifying
Feature

Project Phase

Little tern

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Common tern

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Waterbirds assemblages

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Dee Estuary SPA

0.00 km

Sandwich tern

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area
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European Site Distance to Relevant Qualifying Project Phase
Feature
Development
Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Common tern Construction/ Temporary habitat displacement and disturbance
Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Little tern Construction/ Temporary habitat displacement and disturbance
Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Pintail Construction/ Temporary habitat displacement and disturbance
Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and Changes in prey availability
Maintenance

Accidental pollution in the surrounding area

Teal Temporary habitat displacement and disturbance
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European Site

Distance to

Development

Relevant Qualifying

Feature

Project Phase

Construction/
Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Dunlin Construction/ Temporary habitat displacement and disturbance
Decommissioning Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure
Changes in prey availability
Accidental pollution in the surrounding area
Operation and Changes in prey availability
Maintenance Accidental pollution in the surrounding area
Knot Construction/ Temporary habitat displacement and disturbance
Decommissioning Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure
Changes in prey availability
Accidental pollution in the surrounding area
Operation and Changes in prey availability
Maintenance Accidental pollution in the surrounding area
Oystercatcher Construction/ Temporary habitat displacement and disturbance

Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Bar-tailed godwit

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure
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European Site

Distance to

Relevant Qualifying

Feature

Project Phase

Development

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Black-tailed godwit

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Curlew Construction/ Temporary habitat displacement and disturbance
Decommissioning Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure
Changes in prey availability
Accidental pollution in the surrounding area
Operation and Changes in prey availability
Maintenance Accidental pollution in the surrounding area
Grey plover Construction/ Temporary habitat displacement and disturbance
Decommissioning Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure
Changes in prey availability
Accidental pollution in the surrounding area
Operation and Changes in prey availability
Maintenance Accidental pollution in the surrounding area
Shelduck Construction/ Temporary habitat displacement and disturbance

Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability
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European Site

Distance to

Development

Relevant Qualifying
Feature

Project Phase

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Redshank

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Waterbird assemblage
species in addition to those
above: Sanderling,
Cormorant, Great crested
grebe, Lapwing

Construction/
Decommissioning

Temporary habitat displacement and disturbance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Accidental pollution in the surrounding area

Operation and
Maintenance

Changes in prey availability

Accidental pollution in the surrounding area

Ribble and Alt Estuaries

SPA

1.00 km

Lesser black-backed gull

Construction/
Decommissioning

Changes in prey availability

Operation and
Maintenance

Collision with offshore infrastructure

Changes in prey availability

Creation of roosting and nesting habitats among project
infrastructure

Common tern

Construction/
Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability

Operation and
Maintenance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability
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European Site

Distance to

Development

Relevant Qualifying

Feature

Project Phase

Anglesey Terns SPA 30.00 km Sandwich tern Construction/ Disturbance and displacement from airborne sound, and
Decommissioning presence of vessels and infrastructure
Changes in prey availability
Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure
Changes in prey availability
Morecambe Bay and 22.00 km Lesser black-backed gull Construction/ Changes in prey availability
Duddon Estuary SPA Decommissioning
Operation and Collision with offshore infrastructure
Maintenance Changes in prey availability
Creation of roosting and nesting habitats among project
infrastructure
Aberdaron Coast and 98.00 km Manx shearwater Construction/ Disturbance and displacement from airborne sound, and
Bardsey Island SPA Decommissioning presence of vessels and infrastructure
Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure
Collision with offshore infrastructure
Ailsa Craig SPA 196.00 km Gannet Construction/ Disturbance and displacement from airborne sound, and
Decommissioning presence of vessels and infrastructure
Changes in prey availability
Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure
Changes in prey availability
Skomer, Skokholm and 213.00 km Storm petrel Construction/ Disturbance and displacement from airborne sound, and

the Seas off

Pembrokeshire SPA

Decommissioning

presence of vessels and infrastructure

Changes in prey availability

Operation and
Maintenance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Collision with offshore infrastructure

Changes in prey availability
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European Site

Distance to

Development

Relevant Qualifying

Feature

Project Phase

Manx shearwater

Construction/
Decommissioning

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Operation and
Maintenance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Collision with offshore infrastructure

Grassholm SPA 224.00 km Gannet Construction/ Disturbance and displacement from airborne sound, and
Decommissioning presence of vessels and infrastructure
Changes in prey availability
Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure
Changes in prey availability
Saltee Islands SPA 246.00 km Fulmar Construction/ Disturbance and displacement from airborne sound, and
Decommissioning presence of vessels and infrastructure
Operation and Disturbance and displacement from airborne sound, and
Maintenance presence of vessels and infrastructure
Collision with offshore infrastructure
Gannet Construction/ Disturbance and displacement from airborne sound, and

Decommissioning

presence of vessels and infrastructure

Changes in prey availability

Operation and
Maintenance

Disturbance and displacement from airborne sound, and
presence of vessels and infrastructure

Changes in prey availability
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1.5 Information to support Appropriate Assessment

1.5.1 Maximum design scenarios

For all European sites considered in this Appropriate Assessment, the assessments have been based on a
realistic Maximum Design Scenario (MDS). MDS for each receptor (e.g. marine mammals) has been derived
from the design envelope for the Proposed Development. Volume 1, chapter 3 the Offshore ES describes the
Proposed Development design and identifies the range of potential parameters for all relevant components.

The MDS for each receptor group is impact specific, presented in tabulated format in each of the receptor
sections of this Appropriate Assessment. The assessment scenarios are consistent with those used for
assessment in relevant chapters of the Offshore ES.

1.5.2 Embedded mitigation

A number of embedded mitigation measures have been included in the Proposed Development. Embedded
mitigation measures are integrated into the project description for the Proposed Development and are not
considered as mitigation measures intended to specifically avoid or reduce effects on European sites.
Designed in measures include two types of mitigation:

¢ Primary inherent mitigation- modifications to the location or design of the development made during the
preapplication phase that are an inherent part of the Proposed Development and do not require
additional action to be taken.

e Tertiary inexorable mitigation — actions that would occur with or without input from the EIA feeding into
the design process, (e.g. to meet other existing legislative requirements, or actions that are considered
to be standard practices used to manage commonly occurring environmental effects).

The measures of relevance to the assessment of potential impacts are tabulated separately in each of the
receptor sections (see sections 1.6, 1.7, 1.8, and 1.9), according to the effect pathway under consideration.

Secondary mitigation may be proposed to reduce significance of impact. These include actions that will require
further activity in order to achieve the anticipated outcome. These may be imposed as part of the consents
and licences, or through inclusion in the Offshore ES. Such secondary measures were not considered during
the HRA Stage 1 Screening but are included within the HRA Stage 2 Appropriate Assessment for determination
of AEol. The Appropriate Assessment will indicate whether adverse impacts on European sites are likely and
if so, whether those effects can be avoided through the introduction of mitigation measures that avoid or reduce
the impact.

1.5.3 Baseline information

Baseline information on the European sites identified for further assessment within the HRA Stage 2
Appropriate Assessment has been gathered through a comprehensive desktop review of existing studies and
datasets. The key data sources are summarised in each of the receptor group sections below and presented
in detail within topic sections of the volume 2, chapter 7 of the Offshore ES. Any additional sources of
information used in the HRA Stage Two Appropriate Assessment are references within the text and populated
in section 1.11. The key baseline data sources, for each receptor, are outlined below:

e Annex | habitats — informed by data from site specific surveys presented in volume 2, chapter 7 of the
Offshore ES.

e Annex Il diadromous fish — informed by volume 2, chapter 7 of the Offshore ES.
¢ Annex Il marine mammals — informed by volume 2, chapter 7 of the Offshore ES.

e Offshore ornithology — informed by volume 2, chapter 8 of the Offshore ES.
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1.5.4 Conservation objectives

Conservation objectives set the framework for establishing appropriate conservation measures for each
feature of the site and provide a benchmark against which plans or projects can be assessed. The conservation
objectives set out the essential elements needed to ensure that a qualifying habitat or species is maintained
or restored at a site. If all the conservation objectives are met, then the integrity of the site will be maintained,
and deterioration or significant disturbance of the qualifying features avoided.

The Statutory Nature Conservation Bodies (SNCBs) have produced conservation advice for European sites
under their statutory remit. This conservation advice provides supplementary information on sites and features,
and although the content provided is similar, the format of the advice provided varies between the different
SNCBs. This document refers to the most up to date conservation objectives and conservation advice
available. It is recognised that in the conservation advice documents, if any feature of the SAC is in
unfavourable condition, the integrity of the site is deemed to be compromised and the overarching objective is
therefore to restore site integrity.

Given that the assessment presented in HRA Stage 1 Screening was highly precautionary and considered
large potential ranges of effects, European sites with the potential to be impacted fall variously under the remit
of NRW, Natural England, NatureScot, National Parks and Wildlife Service (NPWS) and the Joint Nature
Conservation Committee (JNCC).

For European sites which fall within both Welsh and English or English and Scottish territorial waters the two
relevant governing SNCBs can publish separate conservation objectives for the same European site. For
example, both Natural England and NRW have published conservation objectives for the River Dee and Bala
Lake SAC. Where this is the case for European sites assessed within this HRA Stage 2 Appropriate
Assessment, the most recently published conservation objectives have been used.

1.5.5 Approach to the in-combination assessment

The Habitats Regulations require the consideration of the potential effects of a project on European sites both
alone and in-combination with other plans or projects. When undertaking an in-combination assessment
projects, plans or activities with which the Proposed Development may interact to produce an in-combination
effect must be identified. These interactions may arise within the construction, operations and maintenance,
or decommissioning phases. The process of identifying those projects, plans or activities for which there is the
potential for an interaction to occur is referred to as ‘screening’.

A specialised process has been developed in order to methodically and transparently screen the large number
of projects, plans and activities that may be considered in-combination with the Proposed Development. This
involves a staged process that considers the level of detail available for projects, plans and activities, as well
as the potential for interactions on a conceptual, physical and temporal basis.

For the Proposed Development in-combination assessment a tiered approach has been adopted. This
approach provides a framework for placing relative weight on the potential for each project/plan to be included
in the in-combination assessment to ultimately be realised, based upon the project/plan’s current stage of
maturity and certainty in the project’s parameters. The allocation of each project, plan and activity into tiers is
not affected by the screening process but is merely a categorisation applied to all projects, plans and activities
that have been screened in for assessment.

The tiered approach uses the following categorisations:
e Tier 1 assessment — Proposed Development;

e Tier 2 assessment — All plans/projects assessed under tier 1, plus projects which are operational, under
construction, those with consent and those submitted but not yet determined;

e Tier 3 assessment — All plans/projects assessed under tier 2, plus those projects with a Scoping Report;
and
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e Tier 4 assessment — All plans/projects assessed under tier 3, plus those projects likely to come forward
where a Crown Estate Agreement for Lease (AfL) has been granted.

An overview of the projects or activities considered for each receptor group are tabulated separately in each
of the receptor chapters according to the effect pathway under consideration.

1.6 Assessment of potential AEol: Annex | habitats

As listed in section 1.4.1.1, the HRA Stage 1 Screening Report identified the potential for LSEs on the following
European site designated for Annex | habitat features (Figure 1.3):

e Dee Estuary SAC.
LSEs on this European site were identified for the following potential impacts:
e during the construction and decommissioning phase:
— temporary habitat loss and/or disturbance (along cable connection only);

— increased Suspended Sediment Concentration (SSC) and associated deposition (along cable
connection only); and

— impacts resulting from the release of sediment bound benthic contaminants (along cable
connection only).

¢ During the operations and maintenance phase
—  temporary habitat loss and/or disturbance (along cable connection only); and

— increased temperature impacting benthic and marine communities (along pipeline only).
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Figure 1.3: Location Of The European Site With Annex | Habitat Features For Which An Appropriate Assessment Is Required
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1.6.1 Baseline Information

Baseline information on the Annex | habitat features of the European site identified for further assessment
within the HRA process has been gathered through a comprehensive desktop study of existing studies and
datasets, full details of which are presented within volume 2, chapter 7 of the Offshore ES. Two site specific
benthic surveys were undertaken in 2022, the results of which were used to benthic subtidal and intertidal
ecology baseline.

1.6.1.1 Dee Estuary SAC

The Dee Estuary SAC is located within the Dee Estuary, which is one of the largest estuaries in the UK, with
an intertidal area primarily comprising of extensive mudflat and sandflat areas and some saltmarsh habitat.
It overlaps with the Proposed Development where the offshore cable connects to the shore. The estuary is
hypertidal giving rise to a mean tidal range of 7.7 m. The intertidal mud flats of the sheltered inner estuary in
particular support populations of marine worms, molluscs, and other invertebrates, which often occur at high
densities and with high biomass.

The Dee is also used as a migratory passage for migratory fish species including river lamprey Lampetra
fluviatilis, sea lamprey Petromyzon marinus, Atlantic salmon, sea trout Salmo trutta, twaite shad Alosa fallax,
smelt Osmerus eperlanus, and European eels Anguilla anguilla to and from their spawning and nursery
grounds in the River Dee upstream of the estuary or open sea (Natural England and NRW, 2010).

The estuary supports internationally important numbers of waterfowl and waders. On the upper shore salt
marsh transitions into brackish freshwater swamp vegetation. Coastal fields provide important foraging habitat
for wintering waders and freshwater lagoons and reedbeds support the largest common tern Sterna hirundo
breeding colony in Wales (Natural England and NRW, 2010).

Feature accounts

The Annex | habitat qualifying features of the Dee Estuary SAC are outlined below.

Annex | habitats that are a primary reason for selection of the site are:

o mudflats and sandflats not covered by seawater at low tide;

e Salicornia and other annuals colonizing mud and sand; and

¢ Atlantic salt meadows Glauco — Puccinellietalia maritimae.

Annex | habitats present as a qualifying feature, but not a primary reason for the selection of this site are:
e estuaries.

The sections below provide information on the range, extent and associated species of the relevant Annex |
habitat features of the Dee Estuary SAC which have been taken forward to Appropriate Assessment (i.e.
estuaries, mudflats and sandflats not covered by seawater at low tide, Salicornia and other annuals colonising
mud and sand, as well as glasswort and other annuals colonising mud and sand). The distribution of the
features within the SAC are shown in Figure 1.4,

Estuaries

The Dee estuary is a funnel shaped coastal plain estuary and covers an area of 14,000 ha making it the sixth
largest estuary in the UK (Natural England and NRW, 2010). The estuary is characteristic of a coastal plain
estuary with a large width to depth ratio, although the presence of a spit at the estuary mouth is unusual and
usually a feature of bar built estuaries. Given that the Dee Estuary is hyper tidal with a tidal range of 7.7m at
the mouth, the intertidal habitats which frame the estuary therefore dry out at low tide (Natural England and
NRW, 2010). Only 10% of the intertidal habitat stays underwater at low water on spring tides. In the outer
areas of the estuary the environment is highly dynamic and sand bars and beaches are exposed to wave
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action and tidal currents, whereas in the upper estuary the sheltered environment gives rise to areas of
mudflats (Natural England and NRW, 2010).

Estuaries often comprise an interdependent mosaic of subtidal and intertidal habitats, which are closely
associated with surrounding terrestrial habitats. Many habitats that are associated with estuaries are identified
as Annex | habitat types in their own right, including mudflats and sandflats not covered by sea water at low
tide, saltmarshes, sandbanks which are slightly covered by sea water all the time and reefs.

Mudflats and sandflats not covered by seawater at low tide

The mudflats and sandflats feature of the Dee Estuary SAC span a total area of over 10,000 ha and contribute
to approximately 3% of the total UK resource of this habitat type (Natural England and NRW, 2010).
The mudflats and sandflats change in shape from one year to the next owing to the highly dynamic nature of
the estuary. The intertidal flats of the Dee estuary range from sand, muddy sand and mud biotopes although
are considered to be sandier than other coastal plain estuaries in the north eastern Irish Sea, which may be
attributed to the shortening of the estuary following canalisation.

The upper estuary shores of the Dee Estuary are often dominated by amphipods Bathyporeia pilosa and
Corophium arenarium. Whereas, the inner section of the estuary, are dominated by species such as the
ragworm Hediste diversicolor and the Baltic tellin Macoma balthica (Natural England and NRW, 2010).
Sheltered areas of intertidal muddy sediments are often characterised by high numbers of invertebrates
including the ragworm H. diversicolor, the peppery furrow shell Scrobicularia plana and polychaete worms
such as Eteone longa (Natural England and NRW, 2010). The outer section of the estuary also has dense
cockle beds present on both the English and Welsh shores. Amphipods and polychaetes dominate the sandy
areas to the sides of the estuary mouth, between Prestatyn and the Point of Ayr and off the north Wirral coast
(Natural England and NRW, 2010).

Salicornia and other annuals colonising mud and sand

Pioneer saltmarsh vegetation develops at the lower reaches of the saltmarshes where the vegetation is
frequently flooded by the tide as well as disturbed areas of upper saltmarsh. It colonises intertidal mud and
sand flats in areas protected from strong wave action as well as open creek sides, depressions or pans within
a saltmarsh. It is an important precursor to the development of more stable saltmarsh vegetation (Natural
England and NRW, 2010).

The Dee Estuary supports around 4% of the national UK resource for this feature based on figures obtained
in 2000 (Natural England and NRW, 2010).

The Annex | habitat ‘Salicornia and other annuals colonising mud and sand (pioneer saltmarsh)’ is divided into
two main types of vegetation:

e The first type consists of communities which include open stands of perennial glasswort Sarcocornia
perennis, annual glassworts Salicornia spp., or annual sea-blite Suaeda maritima; other species that
may be found include common saltmarsh-grass Puccinellia maritima, common cord grass Spartina
anglica and sea aster Aster tripolium.

e The second type consists of ephemeral communities colonising open pans in upper saltmarshes;
characteristic plants of this vegetation type include sea pearlwort Sagina maritima and knotted pearlwort
S. nodosa.

Condition assessments

Table 1.3 outlines the indicative condition assessments of the relevant qualifying features of the Dee Estuary
SAC which have been taken forward for detailed consideration in the Appropriate Assessment (as detailed in
(NRW, 2018c)). Overall, the condition assessment deemed that all features of the SAC are in a favourable
condition, except for the Estuaries feature, this is considered to be the result of water quality issues within the
estuary (NRW, 2018c).
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Table 1.3: Feature Condition Assessment And Associated Confidence Levels For Annex | Habitats
Within The Dee Estuary SAC

Component | Indicative Overall Key evidence Level of Confidence Component
of habitat |assessment indicative type used agreement in evidence confidence
feature of assessment of between used to level
assessed component feature assessors make the
assessment

Estuaries
Distribution Favourable Unfavourable Monitoring data, High Medium Medium
and extent casework
within site monitoring, expert

judgement
Structure and | Unfavourable Casework Low Medium Low
function monitoring, expert

judgement
Typical Favourable Cockle fishery, High Low Low
species Water Framework

Directive (WFD)

assessments
Atlantic salt meadows
Distribution Favourable Favourable Monitoring reports, |High Medium Medium
and extent WFD assessments,
within site expert judgement
Structure and | Favourable Monitoring reports, |High Medium Medium
function WFD assessments,

expert judgement
Typical Favourable Monitoring reports, |High Medium Medium
species WFD assessments,

expert judgement
Mudflats and sandflats not covered by seawater at low tide
Distribution Favourable Favourable Casework High Low Low
and extent monitoring, expert
within site judgement
Structure and | Favourable Casework High Low Low
function monitoring, expert

judgement
Typical Favourable Casework High Low Low
species monitoring, expert

judgement
Salicornia and other annuals colonising mud and sand
Distribution Favourable Favourable Expert judgement | High Medium Medium
and extent
within site
Structure and | Favourable WFD assessments, | High Medium Medium
function expert judgement
Typical Favourable WEFD assessments | High Medium Medium
species

Conservation objectives

The most recent conservation objectives for the Dee Estuary SAC have been developed by Natural England
(Natural England, 2018a) and apply to the site and the individual species and/or assemblage of species for
which the site has been classified.
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The high level objectives for the Dee Estuary SAC are to ensure that, subject to natural change, the integrity
of the site is maintained or restored as appropriate, and that the site contributes to achieving the favourable
conservation status of its qualifying features, by maintaining or restoring:

the extent and distribution of qualifying natural habitats and habitats of qualifying species;

the structure and function (including typical species) of qualifying natural habitats;

the structure and function of the habitats of qualifying species;

the supporting processes on which qualifying natural habitats and the habitats of qualifying species rely;
the populations of qualifying species; and

the distribution of qualifying species within the site.

Only conservation objectives relevant to the qualifying habitats (Annex | habitats) and habitats of qualifying
species (Annex Il diadromous fish qualifying features) of the SAC will be assessed in section 1.6.3;
conservation objectives relating to the qualifying species of the SAC will not be considered.
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Figure 1.4: Annex | Habitat Distribution Within The Dee Estuary SAC
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1.6.2 Information to inform the assessment
1.6.2.1 Proposed Development alone

Maximum design scenario

The design parameters identified in Table 1.4 have been selected as those having the potential to result in the
greatest effect on Annex | habitats and habitats of qualifying species and therefore represent the MDS. Effects
of greater adverse significance are not predicted to arise should any other development scenario, based on
details within the Project Description (e.g. different infrastructure layout), to that assessed here be taken
forward in the final design scheme.
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Table 1.4: Maximum Design Scenario Considered For The Assessment Of Impacts On Annex | Habitats And Habitats Of Qualifying Species

Potential impact

Project Design Parameters

Justification

Temporary subtidal
habitat loss and/or
disturbance (along
cable connection

only)

Construction phase

Up to 39,000 m? of subtidal habitat loss along the cable connection
due to:

e Up to 18,000 m? of disturbance from the installation of up to
1,200 m of subsea power cables within the intertidal zone
(between MHWS and MLWS) (MDS assumes 100% will be
buried).

e Up to 21,000 m? of disturbance due to dredging at West Hoyle
Bank for the installation of subsea power cables between the
PoA terminal and the new Douglas platform. A dredged channel
with a length of 1,000 m, width of 21 m, and height of 7 m is to
be excavated using a backhoe dredger.

e A channel cleared through a length of 115 m of sand waves, with
a width of 10 m and height of 3 m, using a max flow excavator.

Operation and Maintenance Phase

Up to 72,000 m? of subtidal habitat loss across the entire Proposed
Development due to:

e Footprints of jack up vessels for routine maintenance works. Up
to 15 events per year over the 25 year lifecycle of the Proposed
Development, resulting in a total value of 34,500 m? over the
lifecycle. Values for maintenance works along the cable
connection are not available, so this value of 34,500 m? for the
entire Proposed Development is a considerable overestimation.

e Up to 37,500 m? due to the reburial of up to 500 m of cable
every 5 to 10 years, over the 25 year lifecycle. Only a smaller
portion of this (7,500 m? will occur at any one time). Values for
cable reburial requirements along the cable connection are not
available, so this value of 37,500 m? for the entire Proposed
Development is a considerable overestimation.

Decommissioning Phase
Temporary subtidal habitat loss and/or disturbance due to:

e Footprint of affected seabed from removal of infrastructure
(such as cables).

The MDS represents the maximum footprint which would be
affected during the construction, operations and maintenance and
decommissioning phases.

Construction phase

For cable installation, the MDS assumes a trench width of 15 m.

The MDS assumes that the width of disturbance for sand wave
clearance also includes subsequent burial.

The total footprint of seabed affected has been calculated, for the
purposes of the MDS, assuming a mound of uniform thickness of
0.5 m height. The MDS assumes temporary loss of benthic habitat
is beneath this.

Operations and maintenance phase

The MDS for this impact includes the use of jack up vessels for
maintenance of offshore infrastructure and cable repair and
reburial.

Reburial of up to 500 m of cable every 5 to 10 years in anticipated
(assuming 15 m width of seabed disturbance).

Decommissioning phase

Parameters for decommissioning will be lower or equal to that of
the construction phase as sand wave clearance will not be required
in advance of cable removal. The MDS assumes that cable removal
in the intertidal will involve open cut trenching and that all cables
would be removed.

Increased SSCs and
associated
deposition (along

Construction phase
Sand wave clearance:

Construction phase

Boulder and debris clearance activities will not be required. The
MDS assumes that sand wave clearance will be limited and that the

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2

rpsgroup.com

Page 39



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT — OFFSHORE ES TECHNICAL REPORT

Potential impact

Phase

Project Design Parameters

Justification

cable connection
only)

C 0D

e A channel cleared through a length of 115 m of sand waves,
with a width of 10 m and height of 3 m, using a max flow
excavator

e Dredging at 1,000 m channel at West Hoyle Bank for the
installation of subsea power cables between the PoA terminal
and the new Douglas platform. A dredged channel with a length
of 1,000 m, width of 21 m, and height of 7 m is to be excavated
using a backhoe dredger.

Subsea power cable installation

e Installation of up to 126.04 km of subsea power cables, with a
trench width of 15 m and a depth of at least 2 m. This includes
1,200 m of cable within the intertidal zone (between MHWS and
MLWS).

Decommissioning Phase

Increased SSCs and associated deposition due to:
e Removal of up to 126.04 km of cables and 121.77 km pipelines
(up to 1,200 m within the intertidal zone).

volume of material to be cleared from individual sand waves will
vary according to the local dimensions of the sand wave (height,
length and shape) and the level to which the sand wave must be
reduced.

Cable routes inevitably include a variety of seabed material and in
some areas, 2 m depth may not be achieved or may be of a coarser
nature which settles in the vicinity of the cable route. The
assessment therefore considers the upper bound in terms of
suspended sediment and dispersion potential. Cables are proposed
to be buried by ploughing.

The use of open trenching in the intertidal area releases the
greatest volume of material into the water column and therefore
provides the upper bound of impacts as compared with Horizontal
Directional Drilling (HDD) installation.

Decommissioning phase

The removal of cables may be undertaken using similar techniques
to those employed during installation, therefore the potential
increases in SSC and deposition would be in line with the
construction phase.

Increased
temperature
impacting benthic
communities (along
pipeline only)

Operation and Maintenance Phase

Subsea power cables:

e Installation of up to 1,200 m of subsea power cables with a
voltage of 33 kV, at a target depth of 2 to 3 m within the
intertidal zone (between MHWS and MLWS).

Subsea gas pipelines for CO2 transport

e Utilisation of up to 1,200 m of existing subsea gas pipelines
within the intertidal zone for the transportation of liquid COz,
which will be transported at a maximum temperature of up to
50 °C and pressure of up to 72.3 bara.

e These pipelines are buried at a target depth of 2 to 3 m.

The MDS is based on the maximum length of subsea gas pipelines
and power cables.
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Potential impact

Project Design Parameters

Justification

Impacts resulting
from the release of
sediment bound
contaminants (along
cable connection

only)

Construction Phase

The MDS is as described above for increased SSCs and associated
deposition during the construction phase.

Decommissioning Phase

The MDS is as described above for increased SSCs and associated
deposition during the decommissioning phase.

Construction and Decommissioning Phases

The MDS for this impact is the same as presented for ‘Increased
SSC and associated deposition above’, as the MDS of the latter
results in the release of the largest volume of sediment and its
associated contaminants.
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Embedded mitigation measures

A number of embedded mitigation measures (primary and tertiary) have been adopted as part of Proposed
Development to reduce the potential for impacts on Annex | habitats and habitats of qualifying features (Table
1.5). As there is a secured commitment to implementing these measures, they are considered inherently part
of the design of the Proposed Development. Therefore, these measures have been considered in the
assessment of significance, presented in section 1.6.3 and 1.6.4. This means that the determination of AEol
assumes implementation of these measures.
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Table 1.5: Embedded Mitigation Measures Adopted As A Part Of The Proposed Development Relevant To Annex | Habitats And Habitats Of Qualifying

Species

Embedded Mitigation Justification

Primary Mitigation: Measures Embedded into the Project Design

Development of, and adherence to, a Cable Specification and
Installation Plan (CSIP) which will include cable burial where
possible and cable protection, as necessary.

The CSIP will set out appropriate cable burial depth in accordance with industry good practice,
minimising the risk of cable exposure. The CSIP will also ensure that cable crossings are appropriately
designed to mitigate environmental effects, these crossings will be agreed with relevant parties in
advance of CSIP submission. The CSIP will include a detailed Cable Burial Risk Assessment (CBRA) to
enable informed judgements regarding burial depth to maximise the chance of cables remaining buried
whilst limiting the amount of sediment disturbance to that which is necessary. Measures will seek to
reduce the amount of Electromagnetic Fields (EMF) which benthic and fish and shellfish receptors are
exposed to during the operations and maintenance phase by increasing the distance between the
seabed surface and the surface of the cables.

Tertiary Mitigation: Measures Required to meet Legislative Requirements, or Adopted Standard Industry Practice

Development of, and adherence to, a Construction Method
Statement (CMS).

This measure will confirm the actual methodology that will be employed to construct the Proposed
Development, provide details on aspects of the methodology not known at the application stage and
confirm that the methodology falls within the parameters assessment in the ES.

Development of, and adherence to, an Environmental Management
Plan (EMP), including actions to minimise Invasive Non-native
Species (INNS), and a Marine Pollution Contingency Plan (MPCP)
which will include planning for accidental spills, address all potential
contaminant releases and include key emergency details.

The EMP will outline measures to ensure vessels comply with the International Maritime Organisation
(IMO) ballast water management guidelines. These measures will consider the origin of vessels and
contain standard housekeeping measures for such vessels as well as specific measures to be adopted in
the event that a high alert species is recorded (e.g. carpet sea squirt Didemnum vexillum).

Measures will also be adopted to ensure that the potential for release of pollutants from construction,
operations and maintenance and decommissioning is reduced so far as reasonably practicable. These
will likely include designated areas for refuelling where spillages can be easily contained, storage of
chemicals in secure designated areas in line with appropriate regulations and guidelines, double
skinning of pipes and tanks containing hazardous substances, and storage of these substances in
impenetrable bunds.

Actions to minimise INNS, including a biosecurity plan to limit
spread and introduction of INNS

These measures will aim to manage and reduce the risk of potential introduction and spread of INNS so
far as reasonably practicable to best protect the biological integrity of the local natural environment and
communities.

Development of, and adherence to, a Decommissioning Plan

The aim of this plan is to adhere to the relevant UK and international legislation and guidance in place at
the time, with decommissioning industry practice applied to reduce the amount of long termdisturbance
to the environment so far as reasonably practicable.
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Temporary habitat loss/disturbance (along cable connection only)

The assessment of LSE during the HRA screening process identified that during the construction, operations
and maintenance and decommissioning phases, LSE could not be ruled out for the potential impact of
temporary habitat loss and disturbance along the cable connection only. This relates to the following
designated site and relevant Annex | habitat features:

o Dee Estuary SAC:
— mudflats and sandflats not covered by seawater at low tide;
—  Salicornia and other annuals colonizing mud and sand;
—  Atlantic salt meadows; and
—  estuaries.

Temporary habitat loss and/or disturbance of intertidal habitats will occur during the construction, operations
and maintenance, and decommissioning phases of the Proposed Development. A footprint of up to 39,000 m?
of temporary habitat loss and/or disturbance may occur during the construction phase. As outlined in the MDS
(Table 1.4) the installation of 1,200 m of subsea power cables within the intertidal area, via ploughing or cable
trenching techniques, may result in temporary habitat loss and/or disturbance. The MDS assumes a trench
width of 15 m. If using the cable trenching machine (which represents the worst-case scenario) and in the
absence of any additional mitigation, an area of approximately 18,000 m? (1.8 ha) would be impacted. This
includes the area of sediment directly disturbed by the installation of the cable and the area of sediment
potentially compacted under the tracks of the machine. Sediment disturbed during the installation will be
backfilled by the machine, subsequent infilling from deposited suspended sediments, as well as natural
deposition, so disturbance would be temporary and localised.

Temporary disturbance to the Annex | habitat mudflats and sandflats not covered by seawater at low tide may
also arise as a result of the movement of machinery, equipment, vehicles and personnel. These activities are
likely to result in surface level abrasion and disturbance or compaction of sediments. The area of sediment
potentially compacted under the tracks of the cable trenching machine is included within the 18,000 m? above.
This includes the area of sediment directly disturbed by the installation of the cable and the area of sediment
potentially crushed under the tracks of the machine. Based on this information, the area of habitat within the
Eni Development Area with the potential to be temporarily disturbed is expected to be 18.40% of the total
intertidal mudflats and sandflats habitat area, although only 0.017% of the extent of the Annex | mudflats and
sandflats habitat within the Dee Estuary/Aber Dyfrdwy SAC.

Subsea power cable remedial burial may also contribute up to 37,500 m? of temporary habitat loss/disturbance

during the 25 year operation and maintenance phase. This value accounts for up to reburial of up to 500 m of
cable in one event every 5 to 10 years (assuming 15 m width seabed disturbance). Only a small proportion
(7,500 m?) of the total temporary habitat loss and/or disturbance is likely to occur at any one time, with the
MDS for this impact spread over the 25 year lifetime of the Proposed Development. Therefore, individual
maintenance activities will be small scale and intermittent events. The MDS also includes up to 34,500 m? of
temporary habitat loss due to the footprints of jack up vessels for maintenance activities over the 25 year
lifetime. However, both values are for the entire Proposed Development, as operation and maintenance
requirements within the intertidal zone along the cable connection are not available. Therefore, these values
of 37,500 m? and 34,500 m? are considerable overestimations of the temporary habitat loss and/or disturbance
along the cable connection.

RPS (2019) reviewed the effects of cable installation on subtidal sediments and habitats, drawing on
monitoring reports from over 20 UK offshore wind farms. Sandy sediments were shown to recover quickly
following cable installation, with little or no evidence of disturbance in the years following cable installation. It
also presented evidence that remnant cable trenches in coarse and mixed sediments were conspicuous for
several years after installation. However, these shallow depressions were of limited depth (i.e. tens of
centimetres) relative to the surrounding seabed, over a horizontal distance of several metres and therefore did
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not represent a large shift from the baseline environment (RPS, 2019). Remnant trenches (and anchor drag
marks) were observed years following cable installation within areas of muddy sand sediments, although these
were relatively shallow features (i.e. a few tens of centimetres).

Dredging will be undertaken at West Hoyle Bank, which is a sandbank situated off the coast of the PoA, to
install subsea power cables between the new Douglas platform and the PoA terminal. This will require dredging
a channel (most likely with the backhoe dredger) approximately 1,000 m in length, 21 m in width, and 7 m in
depth (~3m to take bank down to LAT, then ~3m depth for cable burial). The excavated material will be side
cast along the length of the trench, and then backfilled after cable installation. It would take approximately two
to three weeks to excavate the trench. Even if the cable was routed further to the east of West Hoyle Bank,
the water remains extremely shallow. It will, therefore, still require pre-lay dredging to allow for a self-beaching
cable lay vessel to ground itself at low tide on a ‘flat’ area of sandbank. It would take approximately four to
seven days to excavate the area depending on dredging technique applied. In total, dredging at West Hoyle
Bank will result in 21,000 m? of disturbance. Physical processes modelling demonstrated that much of the
material is deposited along the dredge path itself, supporting the fact the sediment will remain within the
sediment cell and minimising loss to West Hoyle Bank. Taking into account the eastward migration of the
existing channel through West Hoyle Bank, it is recommended as a mitigating measure that the placement of
dredged material directly to the west of seabed preparation operations would aid in the recovery of
morphological features, and further encourage the feature to naturally infill. The temporary change to the
morphology of West Hoyle Bank will have minimal impact on the feature’s ability to act as a natural breakwater
for waves propagating towards the Dee Estuary/Aber Dyfrdwy SAC. Given the location and orientation of the
channel, cutting through the middle of the bank from its southern face to its northern face, there will be no
change to the waves breaking on the west of the sand bank.

Increased SSCs and associated deposition (along cable connection only)

The assessment of LSE during the HRA screening process identified that during the construction and
decommissioning phases, LSE could not be ruled out for the potential impact of increased SSCs and
associated deposition along the cable connection only. This relates to the following designated site and
relevant Annex | habitat features:

e Dee Estuary SAC:
—  Mudflats and sandflats not covered by seawater at low tide;
—  Salicornia and other annuals colonizing mud and sand; and
— Atlantic salt meadows.

Increased SSCs and sediment deposition from construction and decommissioning activities related to cable
installation may potentially result in indirect impacts on the benthic habitats and communities. The aspect of
the construction phase which may result in the increase of SSC is installation of up to 126.04 km of power
cables between platforms and the onshore terminal PoA (this includes 1,200 m of cable within the intertidal
zone and Dee Estuary SAC).

For the PoA Terminal to Douglas cable, during peak concentrations over the course of trenching, the plume
may extend up to 15 km to the west, however, it reaches background levels (<1 mg/l) at approximately 1 km
from the cable trenching. Average SSC values were greatest around the cable route, particular over the
shallow waters of West Hoyle Bank, where they may reach 1,000 mg/l in the shallowest water but are quickly
reduced to background levels a short distance from the cable path. Average sedimentation was greatest at the
location of the trenching and may be up to 160 mm in depth where the coarser material has settled within close
proximity to the cable path. An analysis of sedimentation at slack water one day after the cessation of trenching,
shows that some of the previously sedimented material has been re-suspended, only to settle again at slack
water.

A large plume was also modelled for the trenching of the Douglas to Lennox platform cable. Average
concentrations are <1,000 mg/l and are greatest in the direct vicinity of the cable path, and <10 mg/I at the
extent of the Proposed Development benthic ecology study area. Average sedimentation is limited to <100 mm

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 45



LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT — OFFSHORE ES TECHNICAL REPORT

with peak values of 70 mm, however outside the area of project physical work, deposition is limited to negligible
levels of <3 mm. Sedimentation one day after the cessation of trenching shows that fine sands and
resuspended sediment settle during slack water. Overall, the largest SSC plumes are generated by cable
installation activities given the magnitude of sediment disturbed and length of works. Due to the temporary
nature and scale of cable laying works, combined with the cable laying works being located within a
depositional area for sediment, any trenches will be quickly infilled over a short period of time. Furthermore,
rapid recolonisation of disturbed sediment is expected within two years.

Based on this, disturbance due to increased SSCs and associated deposition is expected to affect only 0.017%
of the extent of the Annex | mudflats and sandflats habitat within the Dee Estuary/Aber Dyfrdwy SAC. Further,
it was noted in the physical processes assessment (volume 2, chapter 6) that the magnitude of impact upon
West Hoyle Bank (not an Annex | habitat feature) and the Dee Estuary/Aber Dyfrdwy SAC IEF was considered
to be low.

Increased temperature impacting benthic and marine communities (along pipeline only)

The assessment of LSE during the HRA screening process identified that during the operation and
maintenance phase, LSE could not be ruled out for the potential impact of increased temperature impacting
benthic and marine communities along the pipeline only. This relates to the following designated site and
relevant Annex | habitat features:

e Dee Estuary SAC:
—  Mudflats and sandflats not covered by seawater at low tide; and
—  Estuaries.

There is potential for increased temperatures from the subsea pipeline and power cables to impact the
immediate environment, in turn affecting the benthic species associated with the sediment. Natural gas
currently flows into the PoA terminal from offshore production. As the natural gas reaches the foreshore
pipeline, having travelled through the marine environment, it is at or near equilibrium with the sea temperature.
With the Proposed Development, CO: will flow from the PoA terminal out through the foreshore pipeline to the
Douglas Process OP. Compression at the PoA terminal could potentially increase the temperature of the gas.
There will be up to 1,200 m of both pipelines and power cables within the intertidal zone and these subsea
pipelines and power cables will be buried at a target depth of 2 to 3 m.

Soil and sand temperature modelling for the onshore pipeline has been conducted, the results of which are
applicable to this impact (Wood, 2023). This study included onshore modelling alongside modelling in the
intertidal zone at both high and low tide. It was therefore considered appropriate to represent the MDS for the
offshore pipeline conditions, based on the modelled pipeline depth, water temperature, and external pipeline
temperature. The results of this modelling concluded that pipeline temperature did not significantly impact sand
temperature near the surface in either high or low tide conditions, due to the low thermal capacity of sand
(Wood, 2023). Further, the presence of sea water at high tide resulted in a lower sand surface temperature,
suggesting that the offshore pipeline would have similar results.

As presented in the ES for the Nord Stream 2 subsea gas pipeline, only unburied sections of the pipeline could
create a difference in temperature between the pipeline and the surrounding seawater, of up to 0.5°C (Ramboll,
2017). However, natural mixing of seawater ensures that the temperature will reach equilibrium with the
surrounding water within 0.5 to 1 m after crossing the pipeline (Ramboll, 2017). The temperature of the subsea
pipelines is expected to be lower than when the pipelines were used for natural gas transportation and impacts
are predicted to be minimal. As such, it is anticipated that only deep burrowing species or sessile benthic
species within centimetres from the pipelines could be impacted. However, due to the natural fluctuations in
temperature throughout the year, it is also likely that benthic intertidal receptors will be tolerant to small
temperature increases associated with this impact.
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Impacts resulting from the release of sediment bound benthic contaminants (along cable
connection only)

The assessment of LSE during the HRA screening process identified that during the construction and
decommissioning phases, LSE could not be ruled out for the potential impact resulting from the release of
sediment bound benthic contaminants along the cable connection only. This relates to the following designated
site and relevant Annex | habitat features:

e Dee Estuary SAC:
—  Mudflats and sandflats not covered by seawater at low tide;
—  Salicornia and other annuals colonizing mud and sand;
—  Atlantic salt meadows; and
—  Estuaries.

Seabed disturbances due to construction and decommissioning activities could potentially lead to the
remobilisation of previously sediment bound contaminants which could impact the surrounding benthic
communities. However, the assessment in the EIA, based on the site specific physical processes modelling,
suggested that the nature of the construction activities is not likely to result in any remobilisation of previously
sediment bound contaminants due to the already turbid and dynamic nature of the intertidal zone. Additionally,
there were no sediment samples taken from the intertidal zone during the site specific benthic characterisation
survey, and thus, there are no site specific sediment chemistry values available for the intertidal zone. It has
been concluded that no assessment of the intertidal habitats and species is therefore required for this impact.

1.6.2.2 In-Combination with Other Plans and Projects

The other developments (projects/plans) that could result in in-combination effects associated with the
Proposed Development on Annex | habitats of the designated sites identified have been summarised in Table
1.6 and shown in Figure 1.5. These projects and plans were identified using the in-combination effects
assessment study area, which was informed by the Physical Processes study area (see volume 2, chapter 6
of the Offshore ES).

As outlined in the HRA Stage 1 Screening Report, where the potential for LSE has been concluded with respect
to the Proposed Development alone, the potential for LSE has also been concluded in-combination. For
impacts where LSE has been ruled out with respect to the Proposed Development alone, there is either no
pathway to effect, or the Proposed Development would result in only negligible or inconsequential effects that
would not contribute (even collectively) or materially to in-combination effects and therefore, no additional in-
combination issues are identified.

On this basis, the potential impacts identified for assessment as part of the volume 2 chapter 7 of the Offshore
ES, and which have been brought forward for consideration in the in-combination assessment of the
Appropriate Assessment are:

e in-combination temporary habitat loss and/or disturbance (along cable connection only);

e in-combination increased suspended sediments and associated deposition (along cable connection
only);

e in-combination increased temperature impacting benthic and marine communities (along pipeline only;
and

e in-combination impacts resulting from the release of sediment bound benthic contaminants (along cable
connection only).
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Maximum design scenario

The design parameters identified in Table 1.7 have been selected as those having the potential to result in the
greatest effect on Annex | habitats as a result of impacts in-combination with other plans and projects and
therefore represent the MDS.
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Table 1.6: List Of Other Projects And Plans With Potential For In-Combination Effects On Annex | Habitats

Construction Period Operation
(if applicable) and
Maintenance

Overlap with the
Proposed

Distance from
Proposed

Project/Plan/Activity | Status

Description

Development
(km)

Period (if

Development

Tier 1

applicable)

Offshore Renewables

Burbo Bank Extension | Operational (with ongoing 0.00 Export cable repair and | N/a 2017— 2042 These activities overlap
Offshore Wind Farm activities) remediation activities spatially with the
(OWF) cable repair and over the 25 year Proposed Development
remediation lifetime of the Burbo and temporally with the
Bank Extension OWF. construction and
operation and
maintenance phases of
the Proposed
Development.
Awel y Mér OWF Consented 1.10 Proposed renewable 2026 — 2030 2030 - 2055 This project will overlap
energy project, with all three phases of
10.50 km off the coast the Proposed
of North Wales, of up to Development.
1.1 GW. Proposed for a
maximum of 50
turbines, associated
transmission assets,
and cabling (including
and interlink cable with
Gwynt y Mér OWF).
Mona OWF Suction Consented 5.60 The works proposed 2023 to June 2024 N/A The suction bucket trials
Bucket Trails within this Marine may overlap with early
Licence Application construction activities of
consist of trialling the Proposed
suction bucket Development.
foundations to assess
the install viability
within the Mona OWF
Array Area, which is
predominantly within
Welsh waters.
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Distance from
Proposed
Development
(km)

Project/Plan/Activity | Status

Description

Construction Period Operation
(if applicable)

and

Maintenance

Period (if

Overlap with the
Proposed
Development

Deposits and Removal

applicable)

Burbo Bank Extension | Operational (with ongoing 0.50 Deposit of substances | N/a 2017— 2042 These activities overlap
OWF Disposal Site activities) at sea, construction with the construction and
1S153 works, removal of operation and
sediment, and disposal maintenance phases of
of inert material during the Proposed
drilling for the Burbo Development.
Bank Extension OWF.
Hilbre Swash Operational (with ongoing 0.00 Licence to extract up to | N/a 2015 - 2029 Aggregate extraction
activities) 12 million tonnes of activities within this
aggregate (mainly project will overlap
sand) over 15 years. temporally with the
construction and
operation and
maintenance phases of
the Proposed
Development. This
project also spatially
overlaps with the
Proposed Development.
Mostyn Energy Park Submitted 2.30 Extension of the 2023 to 2025 2025 to 2030 Activities will overlap with

Expansion Mostyn Energy Park at
the Port of Mostyn.
Requires construction
of a 360 m quay,
reclamation of 3.5 ha
area, capital dredging
of new berth pockets
and re-dredging of
approach channel. Use
of dredged material for
fill material for
reclamation, disposal of
dredged material at
Mostyn Deep.
Maintenance dredging

the construction and
operation and
maintenance phases of
the Proposed
Development.
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Project/Plan/Activity | Status Distance from Description Construction Period Operation Overlap with the
Proposed (if applicable) and Proposed

Development Maintenance Development
(km) Period (if
applicable)

of new and existing
berths, approach
channel and harbour

area.
Tier 2
Offshore Renewables
Mona OWF Pre application 5.53 Proposed renewable 2026— 2028 2029—- 2089 This project will overlap
energy project, with all three phases of
28.20 km off the coast the Proposed
of North Wales, of up to Development.
350 MW.
Cables and Pipelines
Morgan and Pre application 3.00 The transmission 2028-- 2029 2030-- 2065 This project will overlap
Morecambe OWF assets for the Morgan with the operations and
Transmission Assets and Morecambe OWF maintenance and
decommissioning phases
of the Proposed
Development.
Tier 3
Cables and Pipelines
MaresConnect — Wales | Planning application not yet | 30.00 A proposed 750 MW 2025 2027—- 2037 This project will overlap
— Ireland Interconnector | submitted subsea and with the construction and
Cable underground electricity operations and
interconnector system, maintenance phases of
linking the electricity the Proposed
grids in the UK and Development.
Ireland.

Tier 4

Offshore Renewables
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Project/Plan/Activity | Status

Distance from
Proposed
Development
(km)

Description

Construction Period Operation

(if applicable)

and
Maintenance
Period (if
applicable)

Overlap with the
Proposed
Development

Removal of a
meteorological mast at
Gwynt y Mér OWF

Issued (variation to an
existing marine licence)

0.00

A seabed survey and
removal of topside
lattice structures,
monopiles, and scour
protection.

N/a

Licence issued
for 2022—- 2027

Although no information
on the timeline of this
project is available, the
Marine License is issued
for between 2022 and
2027. Therefore, this
activity will overlap with
the operations and
maintenance phase of
the Proposed
Development. This
project also spatially
overlaps with the
Proposed Development.
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Figure 1.5: Location Of Other Projects And Plans Considered For In-Combination Effects On Sacs With Annex | Habitat Features
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Table 1.7: Maximum Design Scenario Considered For The Assessment Of Impacts On Annex | Habitats In-Combination With Other Projects And

Plans
Potential In- Phase | MDS Justification
Combination Effect
Temporary subtidal C The MDS is as described for the Proposed Development alone (Table 1.4) and assessed | The projects and plans identified in the
habitat loss and/or in-combination with the following plans, projects, and activities: screening process (see section 1.5.5) may
disturbance (along cable Tier 1: result in temporary subtidal habitat loss and/or
connection only) Deposits and Removal: disturbance within their own boundaries.
e Mostyn Energy Park Expansion.
(@) There were no projects or plans identified with the potential to result in in-combination
effects for temporary subtidal habitat loss and/or disturbance (along the cable connection
only) during the operation and maintenance phase.
D There were no projects or plans identified with the potential to result in in-combination
effects for temporary subtidal habitat loss and/or disturbance (along the cable connection
only) during the decommissioning phase.
Increased SSCs and C The MDS is as described for the Proposed Development alone (Table 1.4) and assessed | These projects involve activities which may

associated deposition
(along cable connection

only)

in-combination with the following plans, projects, and activities:
Tier 1:

Offshore Renewables:

e Burbo Bank Extension OWF cable repair and remediation;
o Awel y M6r OWF; and

e Mona OWF Suction Bucket Trails.

Deposits and Removal:

o Burbo Bank Extension OWF Disposal Site 1S153;

e Mostyn Energy Park Expansion; and

e Hilbre Swash.

Tier 2:
Offshore Renewables:
e Mona OWF.

Tier 3:
Cables and Pipelines:
e MaresConnect Wales — Ireland Interconnector Cable.

impact the tidal/wave regime and sediment
transport during their temporal overall with the
Proposed Development.
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Potential In-

Combination Effect

Justification

Tier 4:
Offshore Renewables:
e Removal of a meteorological mast at Gwynt y Mér OWF.

D The MDS is as described for the Proposed Development alone (Table 1.4) and assessed

in-combination with the following plans, projects, and activities:

Tier 1:

Offshore Renewables:

o Awely Mér OWF.

Tier 2:

Offshore Renewables:

e Mona OWF.

Cables and Pipelines:

e Morgan and Morecambe OWF Transmission Assets.
Increased temperature (@) The MDS is as described for the Proposed Development alone (Table 1.4) and potential | None of the projects and plans will have
impacting benthic and for in-combination effects were considered with the projects and plans outlined in Table | pipelines or power cables within the Dee
marine communities 1.6 and Figure 1.5. Estuary SAC (see Figure 1.5). Therefore, due
(along pipeline only) to the highly localised nature of this potential

There were no projects or plans identified with the potential to result in in-combination !mphactDandEthe Stat'; Arjgture .Of Anng( I h_ab Itats

effects for increased temperature impacting benthic and marine communities (along the in the Dee stggry » MO In-com ination

pipeline only). effects are anticipated for this impact.
Impacts resulting from the |C The MDS is as described for the Proposed Development alone (Table 1.4) and potential | None of the projects and plans identified in the
release of sediment bound for in-combination effects were considered with the projects and plans outlined in Table |screening process (see section 1.5.5) may
benthic contaminants 1.6 and Figure 1.5. result in the release of sediment bound
(along cable connection contaminants within their own boundaries.
only) There were no projects or plans identified with the potential to result in in-combination Thgrgforear;o |nt;_co_mb|nat|on effects are

effects for release of sediment bound contaminants (along the cable connection only). anticipated for this Impact.

D As above for the construction phase.
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Temporary habitat loss/disturbance (along cable connection only)

The assessment of LSE during the HRA screening process identified that during the construction, operation
and maintenance, and decommissioning phases, LSE could not be ruled out for the potential impact of
temporary habitat loss/disturbance along the cable connection only. The in-combination assessment for his
impact relates to the following designated site and relevant Annex | habitat features:

e Dee Estuary SAC:
— Mudflats and sandflats not covered by seawater at low tide;
—  Salicornia and other annuals colonizing mud and sand; and

— Atlantic salt meadows.

Tier 1

In the construction phase of the Proposed Development, there was one Tier 1 project identified with a potential
for in-combination effects: the Mostyn Energy Park Expansion. Given the lifetime and nature of this Tier 1
project, no in-combination effects were predicted for the operation and maintenance or decommissioning
phases.

The Mostyn Energy Park Expansion is located within the Dee Estuary SAC (see Figure 1.5). Dredging activities
associated with the Mostyn Energy Park Expansion have been estimated to result in temporary subtidal habitat
loss of 3.16 ha (31,600 m2), with recolonisation expected to occur over a short period of time (although any
indication on this time period was not provided in the Environmental Statement for this project (ABPmer,
2022)).

Given the localised extent of this impact for the Tier 1 project, and that it doesn’t overlap with the cable
connection of the Proposed Development, any temporary habitat loss/disturbance is not anticipated to affect
the Annex | habitats of the Dee Estuary SAC during the construction phase.

Tier 2, 3,and 4

There were no Tier 2, 3 or 4 plans or projects identified with the potential to result in in-combination effects
regarding temporary habitat loss/disturbance during any phases of the Proposed Development.

Increased SSCs and associated deposition (along cable connection only)

The assessment of LSE during the HRA screening process identified that during the construction and
decommissioning phases, LSE could not be ruled out for the potential impact of increased SSCs and
associated deposition along the cable connection only. The in-combination assessment for his impact relates
to the following designated site and relevant Annex | habitat features:

e Dee Estuary SAC:
—  Mudflats and sandflats not covered by seawater at low tide;
—  Salicornia and other annuals colonizing mud and sand; and

—  Atlantic salt meadows.

Tier 1

In the construction phase of the Proposed Development, there were six Tier 1 projects identified with a potential
for in-combination effects:

e Burbo Bank Extension OWF cable repair and remediation;
e Awely M6r OWF;
e Mona OWF Suction Bucket Trials;
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e Mostyn Energy Park Expansion;
e Hilbre Swash; and
e Burbo Bank Extension OWF Disposal Site 1S153.

The potential for increased suspended sediment and associated deposition in-combination with these Tier 1
projects in the construction phase of the Proposed Development is presented in Table 1.8. All activities from
the Tier 1 projects are predicted to be of local spatial extent, short term in duration (for individual activities),
intermittent, and of high reversibility.

The decommissioning phase of the Proposed Development coincides with operation and maintenance and
decommissioning activities of the Awel y Mér OWF, such as cable maintenance, cable removal, and foundation
removal. However, in the PEIR for Awel y Mér, this impact has been determined as localised within one tidal
excursion, short term, intermittent, and reversible upon benthic receptors (RWE Renewables UK, 2021a). The
Awel y Mo6r Offshore Wind Farm also involves the installation of an interlink cable with the Gywnt y Mor
Offshore Wind Farm, with the magnitude of suspended sediments likely being of a similar magnitude to export
cable installation. Thus, again it can be expected a cumulative effect that may arise would do so within the
natural variability of background levels, and only occur if cable installation operations occurred simultaneously.

As part of the Mona Offshore Wind Farm application, a series of suction bucket foundation trials were
consented to, to validate the suitability of foundation and optimise design. These works occur within the Mona
Array Area at up to 30 locations, using a variety of parameters to best inform final design. At each location, the
trial may be undertaken up to 3 times and once all activities at the site are complete the full removal of
foundation would occur before moving to the next location to repeat (MarineSpace Ltd., 2023). Although the
trials of foundation installation and subsequent removal may mobilise sediment within the Mona Array Area,
the small scale nature associated with the installation/removal of one foundation at a time would be expected
to produce a small plume with much of the sediment suspended settling in the vicinity of the structures. This,
paired with the fact that the Mona Array Area is largely advected on tidal currents and situated approximately
5.60 km north-west of the Eni Development Area (at its closest point), indicate that if an overlap in SSC or
deposition did occur between the projects, that it would do so at background levels. The Mona OWF suction
bucket trials have only been assessed for this impact, as the WFD Compliance Assessment concluded that
an assessment on ecological impacts was not required, given the low potential for impact.

The construction phase of the Proposed Development is expected to coincide with the construction and
operation and maintenance phases of the Mostyn Energy Park Extension and associated maintenance
dredging activities. This development, within the Dee Estuary, involves the construction of a 360 m length of
new quay wall, the infilling of a 3.5 ha area behind the new quay wall (requiring 600,000 m? of infill material,
500,000 m?2 of which will be sourced from dredging activity arisings) (ABPmer, 2022). Alongside the new quay
wall a dredged berth pocket will be required to a depth of -11 m (400,000 m?3), whilst re-dredging of the existing
berth pocket along the existing quay wall to -9 m will be required (400,000 m3) (ABPmer, 2022). The largest
dredging operation will take the form of the re-dredging of the main navigation channel to a depth of -4 m
(3,000,000 m3) (ABPmer, 2022). Both seabed preparation and cable installation activities produce SSC plumes
that extend into the Dee Estuary and overlap with the location of construction activities and dredging at the
Port of Mostyn Energy Park Expansion, however, they do so at background levelsi.e., <3 mg/l. It can therefore
be judged that although a cumulative impact may arise, the change in SSC would be of negligible significance
and recoverable.

The largest overlap in SSC would occur if the disposal of dredged material within the Mostyn Deep disposal
site occurred simultaneously with cable installation activities or seabed preparation across West Hoyle Bank,
however even in this case, overlapping plumes in the vicinity of West Hoyle Bank and within the Dee Estuary
would be of limited magnitude due to the decreases in SSC and deposition observed with distance from
respective works. Noting also that sediment plumes would be traversing in parallel and not towards one
another as they are advected on the same tidal current. Maximum SSC values in the area of overlap can be
up to 100 mg/I for both plumes combined, however, the more representative average plumes are expected to
have SSC values of negligible difference to background levels when they coincide. Likewise, sedimentation
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over the bank can be considered minor and the overall cumulative impact between the disposal of dredged
material and the Proposed Development can be considered to be negligible, of local extent and short-term
duration. The cumulative impact relating to overlap between operation and maintenance activities from the
Mostyn Energy Park Extension and construction activities related to the Proposed Development are expected
to be of a similar magnitude to the dredging/disposal activities described above, only of a smaller scale in line
with reduced dredge volumes associated with maintenance works rather than construction works.

Given the localised extent of this impact for the Tier 1 projects, and that none overlap with the cable connection
of the Proposed Development, any increased SSCs are not anticipated to affect the Annex | habitats of the
Dee Estuary SAC during the construction or decommissioning phases.

Table 1.8: Increased Suspended Sediment And Associated Deposition From Tier 1 Projects In The
Construction Phase Of The Proposed Development
Source

Project Increased Suspended Sediment and Associated Deposition

During the Construction Phase of the Proposed
Development

The site specific modelling showed that the maximum SSC over the
course of the cable trenching phase may result in the plume extending
up to 15 km to the west and that the suspended sediments may reach
into the Dee Estuary during cable trenching from PoA to Douglas, but
generally do so at background levels (i.e. 30 mg/l).

Volume 2 chapter 7
of the Offshore ES

Proposed
Development

Burbo Bank
Extension OWF
cable repair and

This only involves intermittent maintenance and disposal work, therefore
will be of limited spatial extent, short term, intermittent, and reversible
upon benthic receptors

remediation

Burbo Bank
Extension OWF
Disposal Site I1S153

Hilbre Swash

Resultant plumes from the disposal of dredged material and extraction of
aggregate would be advected on the tidal current running in parallel and
not coincide with the Proposed Development.

RWE Renewables
UK (2021a)

Awel y Mér OWF In the Preliminary Environmental Information Report (PEIR) for Awel y
Mér, this impact has been determined as localised within one tidal

excursion, short term, intermittent, and reversible upon benthic receptors

Mona Suction
Bucket Trials

Although the trials of foundation installation and subsequent removal
may mobilise sediment within the Mona Array Area, the small scale
nature associated with the installation/removal of one foundation at a
time would be expected to produce a small plume with much of the
sediment suspended settling in the vicinity of the structures.

MarineSpace Ltd.
(2023)

Both seabed preparation and cable installation activities produce SSC
plumes that extend into the Dee Estuary and overlap with the location of
construction activities and dredging at the Port of Mostyn Energy Park
Expansion, however, they do so at background levels i.e., <3 mg/l. It can
therefore be judged that although a cumulative impact may arise, the
change in SSC would be of negligible significance and recoverable.

Mostyn Energy ABPmer (2022)

Park Expansion

Tier 2

There is the potential for in-combination effects with one Tier 2 project in the construction phase: Mona OWF.
For the Mona OWF, modelling suggested that average SSCs during the course of the construction activities
was expected to be <300 mg/l with a plume envelope width of approximately 20 km, which corresponds to the
local tidal excursion (Mona Offshore Wind Ltd, 2023a). Sediments deposited on slack tide in the north-east of
the Mona Array Area are expected to be resuspended on subsequent tides. Typically, this plume concentration
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will be <10 mg/l, and this reduces as distance from the site increases due to natural sediment dispersal. Three
days after installation of foundations, sediment concentrations are expected to reduce, with sedimentation and
resuspension occurring dependent on the current speed and tidal cycle. Peak concentrations in a resuspension
event at this point are likely to reach a maximum of <30mg/l, compared to average concentrations of a
maximum of 3mg/l in the area normally (Mona Offshore Wind Ltd, 2023a). As described, the increased SSCs
from construction activities at the Mona OWF would be of limited spatial extent and intermittent in frequency
and unlikely to interact with sediment plumes from the Proposed Development. Given the localised extent of
this impact for the Mona OWF, and that it does not overlap with the cable connection of the Proposed
Development, any increased SSCs are not anticipated to affect the Annex | habitats of the Dee Estuary SAC
during the construction phase.

There is potential for in-combination impacts with two Tier 2 projects in the decommissioning phase: Mona
OWF and the Morgan and Morecambe OWF Transmission Assets. The decommissioning phase of the
Proposed Development will coincide with the operations and maintenance phases of these two Tier 2 projects.
During their operations and maintenance phases, cable repair and reburial has the potential to result in
increased SSCs. At the time of writing, there was no publicly available information to quantify this impact at
the Morgan and Morecambe OWF Transmission Assets. As the Transmission Assets only involve cables, it is
likely that sedimentation will be of a lower extent to that of the Mona OWF. These activities would be of limited
spatial extent, intermittent in frequency, and unlikely to interact with sediment plumes from the Proposed
Development.

Given the localised extent of this impact for the Tier 2 projects, and that none overlap with the cable connection
of the Proposed Development, any increased SSCs are not anticipated to affect the Annex | habitats of the
Dee Estuary SAC during the construction or decommissioning phases.

Tier 3

There is the potential for in-combination effects with one Tier 3 project in the construction phase of the
Proposed Development: The MaresConnect interconnector cable. There is, however, currently no information
available regarding the potential impact that the MaresConnect interconnector cable will have on benthic
receptors. A planning application is predicted to be submitted in 2024 which will identify and assess these
impacts (Maresconnect, 2023).

The activities associated with the MaresConnect interconnector cable which are likely to result in increased
SSCs and associated deposition are similar to those expected for the installation of cables for the Proposed
Development. Construction is planned to occur in 2025 and the project is anticipated to become operational in
2027 (Maresconnect, 2023), although it should be noted that these timeframes are only indicative at this stage.
The construction activities are likely to involve cable installation such as jet trenching, and the installation of
cable protection.

Given the localised extent of this impact for the Tier 3 project, and that there is no overlap with the cable
connection of the Proposed Development, any increased SSCs are not anticipated to affect the Annex |
habitats of the Dee Estuary SAC during the construction phase.

There were no Tier 3 plans, projects, or activities identified with the potential to contribute to the in-combination
effects as a result of increased SSCs and associated deposition during the decommissioning phase of the
Proposed Development.

Tier 4

The only Tier 4 project which has been identified with the potential for in-combination effects during the
construction phase of the Proposed Development was the removal of a meteorological mast at Gwynt y Mér
OWF. There is, however, currently no information available on the potential impact that this project will have
on benthic ecology receptors.

The activities associated with this project which are likely to result in increased SSCs and associated
deposition are anchoring and the use of jack up vessels for the removal of topside lattice structures, monopiles,
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and scour protection. There is no timeline for these works currently publicly available, however the marine
license was issued for 2022 to 2027. Therefore, while these activities may overlap with the entire construction
phase of the Proposed Development, they should be completed shortly after the operation and maintenance
phase of the Proposed Development begins (within 2026).

Given the localised extent of this impact for the Tier 4 project, and that there is no overlap with the cable
connection of the Proposed Development, any increased SSCs are not anticipated to affect the Annex |
habitats of the Dee Estuary SAC during the construction phase.

There were no Tier 4 plans, projects, or activities identified with the potential to contribute to the in-combination
effects as a result of increased SSCs and associated deposition during the decommissioning phase of the
Proposed Development.

Increased temperature impacting benthic and marine communities (along pipeline only)

There were no plans or projects identified with the potential to result in in-combination effects regarding
increased temperature for any Tiers.

Impacts resulting from the release of sediment bound benthic contaminants (along cable
connection only)

There were no plans or projects identified with the potential to result in in-combination effects regarding the
release of sediment bound contaminants for any Tiers.

1.6.3 Assessment of adverse effects alone

1.6.3.1 Dee Estuary SAC

The Proposed Development overlaps with 0.21 km? of the Dee Estuary SAC, corresponding to 0.13% of the
SAC’s total area. As presented in Figure 1.4, the cable corridor and pipeline overlap only with one designated
Annex | feature, mudflats and sandflats not covered by seawater at low tide. As such, the assessment of AEol
of this SAC for impacts that will result in localised effects, (e.g. temporary habitat loss/disturbance as well as
increased temperature impacting benthic and marine communities will consider only this qualifying feature).

The function of the Dee Estuary SAC is to ensure that, subject to natural change, the integrity of the site is
maintained or restored as appropriate, and that the site contributes to achieving the favourable conservation
status of its qualifying features, by maintaining or restoring:

e Conservation objective 1 - The extent and distribution of qualifying natural habitats and habitats of
qualifying species.

e Conservation objective 2 - The structure and function (including typical species) of qualifying natural
habitats.

e Conservation objective 3 - The structure and function of the habitats of qualifying species.

e Conservation objective 4 - The supporting processes on which qualifying natural habitats and the
habitats of qualifying species rely.

Given that conservation objectives 2, 3 and 4 consider the structure, function of natural habitat and qualifying
habitats as well as supporting processes on which these habitats rely, these objectives will be considered in
the assessment together. Supporting habitats of qualifying species refer to natural processes as outlined in
Natural England and Countryside Council for Wales (2010), for example processes that could lead to sediment
accumulation and subsequently alter channel morphology.

Table 1.9 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives and therefore will be considered further in Table 1.75.
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Table 1.9: Impacts Considered For Each Conservation Objective (v Indicates That There Is A Potential
For Impact To Affect The Conservation Objective And x Indicates That There Is No Pathway
Through Which The Impact Could Undermine Conservation Objective)

Impact Conservation Objectives
1 2,3,4

Temporary habitat loss/disturbance v v

Increased SSCs and associated deposition v v

Increased temperature impacting benthic and marine communities v v

Impacts resulting from the release of sediment bound benthic contaminants v v

Table 1.10 presents the assessment of AEol of the Dee Estuary SAC with respect to qualifying Annex | habitats
as well as natural habitats of qualifying species. The assessment was informed by detailed operations advice
for the Dee Estuary SAC interest features published by Natural England and Countryside Council for Wales
(Natural England and Countryside Council for Wales, 2010).
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Table 1.10: Assessment Of AEOI Of The Dee Estuary SAC

Relevant project |Assessment Conclusion

phase
C @]

D |

Conservation objective 1 - the extent and distribution of qualifying natural habitats and habitats of qualifying species

Temporary habitat v v v As presented in section 1.6.2.1, subsea cable installation may result in up to 39,000 m? and | Adverse effects on the
loss/disturbance (along 72,000 m? of temporary habitat loss and/or disturbance in the construction and operations qualifying Annex | habitats
cable connection only) and maintenance phases, respectively. The extent of temporary habitat loss and/or as well as habitats of
disturbance during decommissioning phase will be significantly lower than that of the qualifying features which
construction phase due to the absence of seabed preparation activities. undermine the conservation
The Proposed Development overlaps only with 0.21 km? of the Dee Estuary SAC, objective 1 of the Dee
corresponding to 0.13% of the SAC'’s total area. As such, habitats of qualifying species (e.g. | Estuary SAC will not occur
habitats of prey species) within the site would be only temporarily affected over a small as a result of impacts
spatial scale. This impact is therefore highly unlikely to adversely affect natural processes | resulting from the temporary
within the estuarine environment. The total extent of mudflats and sandflats not covered by | habitat and disturbance.
the seawater at low tide within the Dee Estuary SAC is 104.06 km?, as such temporary
habitat loss and disturbance could potentially impact only 0.2% of the extent of this habitat
within the SAC.
Natural England and Countryside Council for Wales (2010) marked intertidal mudflats and
sandflats as vulnerable to physical loss (removal) and damage (abrasion). Considering the
small spatial extent of cable activities, it can be anticipated that this pressure will not alter the
total extent of mudflat and sandflat communities nor the abundance of typical species within
the site.
The temporary habitat loss/disturbance associated with offshore export cable during all
phases of the Proposed Development will be temporary, of short term duration and
reversible. As such, this pressure is not expected to adversely affect the extent and
distribution of habitats of qualifying species as well as mudflats and sandflats not covered by
the seawater at low tide.
Increased SSCs and v X v Sand waves are to be cleared along the cable route in two locations, south of the existing Adverse effects on the

associated deposition
(along cable connection

only)

Douglas platforms, and at West Hoyle Bank, however this will happen at significant distance
from the Dee Estuary SAC and therefore will not affect the SAC. As mentioned in section
1.6.2.1, trenching during cable installation and decommissioning may result in the plume
extending up to 15 km to the west and that the suspended sediments may reach into the
estuary, but suspended sediments are expected to be within the background levels, (i.e. 30
mg/l). This impact is therefore highly unlikely to adversely affect natural processes within the
estuarine environment.

Natural England and Countryside Council for Wales (2010) marked intertidal mudflats and
sandflats as vulnerable to siltation and changes to turbidity. However, given that the
sediment plumes resulting from activities along the cable route will stay within background
levels of the naturally turbid system of the Dee Estuary, it can be anticipated that this

qualifying Annex | habitats
as well as habitats of
qualifying features which
undermine the conservation
objective 1 of the Dee
Estuary SAC will not occur
as a result of impacts
resulting from the temporary
habitat and disturbance.
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Relevant project

phase

o |D |

C

O

Assessment

pressure will not alter the total extent of mudflat and sandflat communities nor the
abundance of typical species within the site.

Salicornia and other annuals colonizing mud and sand and Atlantic salt meadows are
located approximately 1.78 km and 2.21 km from the Proposed Development (Figure 1.4).
These qualifying Annex | habitats are not sensitive to sediment plumes as well as associated
changes in turbidity and siltation (BSH, 2012, Doody, 2008, Hough et al., 1999a, Natural
England and Countryside Council for Wales, 2010). As such, the extent of pioneer saltmarsh
and Atlantic salt meadow vegetation communities as well as the abundance of typical and
notable species of both vegetation communities within the site is unlikely to be affected.

Given the sensitivity and location of Annex | features within the SAC, as well as the
negligible magnitude and short term nature of any increases in SSCs, this pressure is not
expected to adversely affect the extent and distribution of habitats of qualifying species as
well as mudflats and sandflats not covered by the seawater at low tide, Salicornia and other
annuals colonizing mud and sand and Atlantic salt meadows.

Conclusion

Increased temperature
impacting benthic and
marine communities
(along pipeline only)

As presented in section 1.6.2.1, although minimal increase in water temperature around the
unburied pipeline is likely, natural mixing of seawater ensures that the temperature will reach
equilibrium with the surrounding water within 0.5 to 1 m after crossing the pipeline (Ramboll,
2017). Further, the sand temperature study included modelling in the intertidal zone at both
high and low tide (Wood, 2023). The results concluded that pipeline temperature did not
significantly impact sand temperature near the surface in either high or low tide conditions,
due to the low thermal capacity of sand (Wood, 2023). It is anticipated that due to the natural
fluctuations in temperature throughout the year benthic receptors will be tolerant to small
temperature increases associated with this impact. The temperature of the subsea pipelines
will be lower than when the pipelines were used for natural gas transportation during
hydrocarbon extraction as a part of the previous project which used the same pipelines.
Intertidal mudflats and sandflats were not recognised as vulnerable to changes in thermal
regime (Natural England and Countryside Council for Wales, 2010). This impact is highly
unlikely to adversely affect natural processes within the estuarine environment.

Given potential for very narrow footprint of temperature increases as a result of pipeline
operation as well as natural temperature fluctuations, this pressure is not expected to
adversely affect the extent and distribution of habitats of qualifying species as well as
mudflats and sandflats not covered by the seawater at low tide.

Adverse effects on the
qualifying Annex | habitats
as well as habitats of
qualifying features which
undermine the conservation
objective 1 of the Dee
Estuary SAC will not occur
as a result of impacts
resulting from the increased
temperature impacting
benthic and marine
communities

Impacts resulting from the
release of sediment
bound benthic
contaminants (along
cable connection only)

v

As presented in section 1.6.2.1, the nature of the construction and decommissioning
activities is not likely to result in any remobilisation of previously sediment bound
contaminants due to the already turbid and dynamic nature of the intertidal zone. As such,
this pressure is not expected to adversely affect the extent and distribution of habitats of
qualifying species as well as mudflats and sandflats not covered by seawater at low tide,

Adverse effects on the
qualifying Annex | habitats
as well as habitats of
qualifying features which
undermine the conservation
objective 1 of the Dee
Estuary SAC will not occur
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Assessment

Relevant project

Conclusion

phase
D

C @)

Salicornia and other annuals colonizing mud and sand, Atlantic salt meadows; and
estuaries.

as a result of impacts
resulting from the release of
sediment bound benthic
contaminants

Conservation objective 2 - The structure and function (including typical species) of qualifying natural habitats
Conservation objective 3 - The structure and function of the habitats of qualifying species
Conservation objective 4 - The supporting processes on which qualifying natural habitats and the habitats of qualifying species rely

Temporary habitat v v v As presented in section 1.6.2.1, subsea cable installation may result in up to 39,000 m? and | Adverse effects on the
loss/disturbance (along 72,000 m? of temporary habitat loss and/or disturbance in the construction and operations qualifying Annex | habitats
cable connection only) and maintenance phases, respectively. The extent of temporary habitat loss and/or as well as habitats of
disturbance during decommissioning phase will be significantly lower than that of the qualifying features which
construction phase due to the absence of seabed preparation activities. undermine the conservation
The Proposed Development overlaps only with 0.21 km? of the Dee Estuary SAC, objectives 2, 3 and 4 of the
corresponding to 0.13% of the SAC’s total area. As such, habitats of qualifying species (e.g. | Dee Estuary SAC will not
habitats of prey species) within the site would be only temporarily affected over a small occur as a result of impacts
spatial scale. This impact is therefore highly unlikely to adversely affect natural processes resulting from the temporary
within the estuarine environment. habitat and disturbance.
The total extent of mudflats and sandflats not covered by the seawater at low tide within the
Dee Estuary SAC is 104.06 km?, as such temporary habitat loss and disturbance could
potentially impact only 0.2% of the extent of this habitat within the SAC. Natural England and
Countryside Council for Wales (2010) marked intertidal mudflats and sandflats as vulnerable
to physical loss (removal) and damage (abrasion).
The temporary habitat loss/disturbance associated with offshore export cable during all
phases of the Proposed Development will be temporary, of short term duration and
reversible. As such this pressure is not expected to adversely affect the structure and
function of mudflats and sandflats not covered by the seawater at low tide as well as habitats
of qualifying species nor impact the physical processes on which aforementioned habitats
rely.
Increased SSCs and v X v Sand waves are to be cleared along the cable route in two locations within the Proposed Adverse effects on the
associated deposition Development, however, this will happen at significant distance from the Dee Estuary SAC qualifying Annex | habitats
(along cable connection and will not affect the SAC. As mentioned in section 1.6.2.1, trenching during cable as well as habitats of
only) installation and decommissioning may result in the plume extending up to 15 km to the west | qualifying features which
and that the suspended sediments may reach into the estuary, but suspended sediments are | undermine the conservation
expected to be within the background levels, (i.e. 30 mg/l). As such, cable trenching objectives 2, 3 and 4 of the
activities will not result in changes in sediment character that would affect physical Dee Estuary SAC will not
processes acting on the structure of qualifying features and habitats of qualifying species. occur as a result of impacts
Natural England and Countryside Council for Wales (2010) marked intertidal mudflats and | resulting from the increased
sandflats as vulnerable to siltation and changes to turbidity. However, given that the
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Relevant project

phase
C

o |D |

Assessment

sediment plumes resulting from activities along the cable route will stay within background

levels of the naturally turbid system of the Dee Estuary, this pressure is unlikely to influence
the proportion of individual mudflat and sandflat communities or the topography of the
intertidal flats and dynamic processes across the flats.

Salicornia and other annuals colonizing mud and sand and Atlantic salt meadows are
located approximately 1.78 km and 2.21 km from the Proposed Development (Figure 1.4).
These qualifying Annex | habitats are not sensitive to sediment plumes as well as associated
changes in turbidity and siltation (BSH, 2012, Hough et al., 1999b). As such, the extent of
pioneer saltmarsh and Atlantic salt meadow vegetation communities as well as the
abundance of typical and notable species of both vegetation communities within the site is
unlikely to be affected. Given the distance from the Proposed Development, abundance of
typical species of characteristic pioneer marsh communities as well as zonation of saltmarsh
and Atlantic salt meadow communities is unlikely to deviate from baseline conditions.

Sediment plumes resulting from trenching activities will not result in a significant variation in
water quality (e.g. turbidity, dissolved oxygen levels) that could affect habitats of qualifying
species.

Considering the sensitivity and location of Annex | features within the SAC, as well as the
negligible magnitude and short term nature of any increases in SSCs, this pressure is not
expected to adversely affect the structure and function of mudflats and sandflats not covered
by the seawater at low tide, Salicornia and other annuals colonizing mud and sand and
Atlantic salt meadows as well as habitats of qualifying species nor impact the physical
processes on which aforementioned habitats rely.

Conclusion

SSCs and associated
deposition.

Increased temperature
impacting benthic and
marine communities
(along pipeline only)

X

As presented in section 1.6.2.1, although minimal increase in water temperature around the
unburied pipeline is likely, natural mixing of seawater ensures that the temperature will reach
equilibrium with the surrounding water within 0.5 to 1 m after crossing the pipeline (Ramboll,
2017). Further, the sand temperature study included modelling in the intertidal zone at both
high and low tide (Wood, 2023). The results concluded that pipeline temperature did not
significantly impact sand temperature near the surface in either high or low tide conditions,
due to the low thermal capacity of sand (Wood, 2023). It is anticipated that due to the natural
fluctuations in temperature throughout the year benthic receptors will be tolerant to small
temperature increases associated with this impact. The temperature of the subsea pipelines
will be lower than when the pipelines were used for natural gas transportation during
hydrocarbon extraction as a part of the previous project which used the same pipelines.
Intertidal mudflats and sandflats were not recognised as vulnerable to changes in thermal
regime (Natural England and Countryside Council for Wales, 2010). Temperature increase
around the pipeline will not result in a significant variation in water quality that could affect
habitats of qualifying species. This impact is highly unlikely to adversely affect natural
processes within the estuarine environment.

Adverse effects on the
qualifying Annex | habitats
as well as habitats of
qualifying features which
undermine the conservation
objectives 2, 3 and 4 of the
Dee Estuary SAC will not
occur as a result of impacts
resulting from the increased
temperature impacting
benthic and marine
communities.
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Relevant project

phase
C

O

o |D |

Assessment

Given the potential for a very narrow footprint of temperature increases as a result of
pipeline operation as well as natural temperature fluctuations, this pressure is not expected
to adversely affect the structure and function of mudflats and sandflats not covered by the
seawater at low tide as well as habitats of qualifying species nor impact the physical
processes on which aforementioned habitats rely.

Conclusion

Impacts resulting from the
release of sediment
bound benthic
contaminants (along
cable connection only)

As presented in section 1.6.2.1, the nature of the construction and decommissioning
activities is not likely to result in any remobilisation of previously sediment bound
contaminants due to the already turbid and dynamic nature of the intertidal zone. As such,
this pressure is not expected to adversely affect the structure and functioning of mudflats
and sandflats not covered by seawater at low tide, Salicornia and other annuals colonizing
mud and sand, Atlantic salt meadows; and estuaries as well as habitats of qualifying species
nor impact the physical processes on which aforementioned habitats rely.

Adverse effects on the
qualifying Annex | habitats
as well as habitats of
qualifying features which
undermine the conservation
objectives 2, 3 and 4 of the
Dee Estuary SAC will not
occur as a result of impacts
resulting from the release of
sediment bound benthic
contaminants
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Summary

In line with findings presented in Table 1.10, adverse effects which undermine the conservation objectives set
for the relevant Annex | qualifying features as well as habitats of qualifying species of the Dee Estuary SAC,
will not occur as a result of activities associated with the Proposed Development alone.

Therefore, with respect to relevant Annex | qualifying features and habitats of qualifying species, it can be
concluded that there is no risk of an adverse effect on the integrity of the Dee Estuary SAC as a result of
activities associated with the Proposed Development alone.

1.6.4 Assessment of adverse effects in-combination with other plans
and projects

1.6.4.1 Dee Estuary SAC

The assessment in this section will focus on Annex | habitats that are qualifying features of the Dee Estuary
SAC and impacts associated with Proposed Development in-combination with other plans and projects, with
respect to the conservation objectives established for this site. The assessment of adverse effects in-
combination will be provided with respect to the same conservation objectives that were presented in section
1.6.3.1 for Proposed Development alone and will not be repeated here.

Potential impacts resulting from the activities at Proposed Development that may affect conservation objectives
of the Dee Estuary SAC, presented in Table 1.9 are also applicable to the in-combination assessment of AEol
of the Dee Estuary SAC with respect to qualifying Annex | habitats (Table 1.11).

The assessment was informed by detailed operations advice for the Dee Estuary SAC interest features
published by Natural England and Countryside Council for Wales (Natural England and Countryside Council
for Wales, 2010).
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Table 1.11: Assessment Of AEOI Of The Dee Estuary SAC In-Combination With Other Plans And Projects

Relevant project |Assessment Conclusion
phase

C o D
Conservation objective 1 - the extent and distribution of qualifying natural habitats and habitats of qualifying species
Conservation objective 2 - The structure and function (including typical species) of qualifying natural habitats
Conservation objective 3 - The structure and function of the habitats of qualifying species
Conservation objective 4 - The supporting processes on which qualifying natural habitats and the habitats of qualifying species rely

Temporary habitat v v v Natural England and Countryside Council for Wales (2010) marked intertidal mudflats and Adverse effects on the
loss/disturbance (along sandflats as vulnerable to physical loss (removal) and damage (abrasion). Considering the qualifying Annex | habitats
cable connection only) small spatial extent of cable activities, it can be anticipated that this pressure will not alter the | as well as habitats of
total extent of mudflat and sandflat communities nor the abundance of typical species within | qualifying features which
the site. As previously described for the Proposed Development alone (Table 1.10), this undermine conservation

impact is not expected to adversely affect the extent and distribution of habitats of qualifying | objectives 1 to 4 of the Dee
species as well as mudflats and sandflats not covered by the seawater at low tide, Salicornia | Estuary SAC will not occur

and other annuals colonising mud and sand, and Atlantic salt meadows. Further, this as a result of temporary
pressure is not expected to adversely affect the structure and function of mudflats and habitat loss/disturbance in-
sandflats not covered by the seawater at low tide, Salicornia and other annuals colonizing combination with other plans

mud and sand and Atlantic salt meadows as well as habitats of qualifying species nor impact | and projects.
the physical processes on which aforementioned habitats rely.

Tier 1

As per section 1.6.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase only: the Mostyn Energy Park Expansion, which is situated
within the Dee Estuary SAC. However, activities associated with the Tier 1 project are
predicted to be of local spatial extent, short term in duration (for individual activities),
intermittent, and of high reversibility. Given the localised extent of this impact for the Tier 1
project, and that it doesn’t overlap with the cable connection of the Proposed Development,
any temporary habitat loss/disturbance is not anticipated to affect the Annex | habitats of the
Dee Estuary SAC during the construction phase.

Tiers 2, 3, and 4

As per section 1.6.2.2, there were no Tier 2, 3 or 4 plans or projects identified with the
potential to result in in-combination effects regarding temporary habitat loss/disturbance
during any phases of the Proposed Development.

Summary

Temporary habitat loss/disturbance along the cable connection is therefore not predicted to
restrict conservation objectives 1 to 4 of the Dee Estuary SAC.

Increased SSCs and v X v Salicornia and other annuals colonising mud and sand and Atlantic salt meadows are Adverse effects on the
associated deposition located approximately 1.78 km and 2.21 km from the Proposed Development (Figure 1.4). qualifying Annex | habitats
These qualifying Annex | habitats are not sensitive to sediment plumes or associated as well as habitats of
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Relevant project

phase

c o |p |

O

(along cable connection
only)

Assessment

changes in turbidity and siltation (BSH, 2012, Doody, 2008, Hough et al., 1999a, Natural

England and Countryside Council for Wales, 2010). As such, the extent of pioneer saltmarsh
and Atlantic salt meadow vegetation communities as well as the abundance of typical and
notable species of both vegetation communities within the site is unlikely to be affected.

As previously described for the Proposed Development alone (Table 1.10), this impact is not
expected to adversely affect the extent and distribution of habitats of qualifying species as
well as mudflats and sandflats not covered by the seawater at low tide, Salicornia and other
annuals colonising mud and sand, and Atlantic salt meadows.

Tier 1

As per section 1.6.2.2, four Tier 1 projects were identified with a potential for in-combination
effects in the construction phase, and one project in the decommissioning phase. However,
activities associated with these Tier 1 projects are predicted to be of local spatial extent,
short term in duration (for individual activities), intermittent, and of high reversibility. Given
the localised extent of this impact for the Tier 1 projects, and that none overlap with the
cable connection of the Proposed Development, any increased SSCs are not anticipated to
affect the Annex | habitats of the Dee Estuary SAC during the construction or
decommissioning phases.

Tier 2

As per section 1.6.2.2, there was potential for in-combination effects with the Mona OWF in
the construction phase of the Proposed Development and with Mona OWF and the Morgan
and Morecambe OWF Transmission Assets in the decommissioning phase. The modelling
for Mona OWF suggested that suspended sediments would be resuspended on subsequent
tides and sediment plumes would reduce with distance from the site (Mona Offshore Wind
Ltd, 2023a). At the time of writing, there was no publicly available information to quantify this
impact at the Morgan and Morecambe OWF Transmission Assets. As the transmission
assets only involve cables, it is likely that sedimentation will be of a lower extent to that of
Mona OWF. These activities would be of limited spatial extent, intermittent frequency, and
would be unlikely to interact with sediment plumes from the Proposed Development.

As above for the Tier 1 projects, due to the localised extent of this impact and no overlap
with the cable connection of the Proposed Development, any increased SSCs are not
anticipated to affect the Annex | habitats of the Dee Estuary SAC during the construction or
decommissioning phases.

Tier 3

As per section 1.6.2.2, there was potential for in-combination effects with one Tier 3 project
only in the construction phase of the Proposed Development: The Maresconnect
interconnector cable. At the time of writing, there was limited information available on this
project, however activities associated with increased SSCs are likely to be similar to those
for the installation of cables at the Proposed Development.

Conclusion

qualifying features which
undermine conservation
objectives 1 to 4 of the Dee
Estuary SAC will not occur
as a result of increased
SSCs and associated
deposition in-combination
with other plans and
projects.
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Relevant project |Assessment Conclusion

phase

C 0o |p |

As above for the Tier 1 projects, due to the localised extent of this impact and no overlap
with the cable connection of the Proposed Development, any increased SSCs are not
anticipated to affect the Annex | habitats of the Dee Estuary SAC during the construction or
decommissioning phases.

Tier 4

As per section 1.6.2.2, there was potential for in-combination effects with one Tier 4 project
only in the construction phase of the Proposed Development: the removal of a
meteorological mast at Gwynt y Mor OWF. At the time of writing, there was limited
information available on this project, however activities associated with increased SSCs are
likely to be lower than those for the construction of the Proposed Development.

As above for the Tier 1 projects, due to the localised extent of this impact and no overlap
with the cable connection of the Proposed Development, any increased SSCs are not
anticipated to affect the Annex | habitats of the Dee Estuary SAC during the construction or
decommissioning phases.

Summary

Increased SSCs and associated deposition in-combination with other plans and projects is
therefore not predicted to restrict conservation objectives 1 to 4 of the Dee Estuary SAC.
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Summary

In line with findings presented in Table 1.11, adverse effects which undermine the conservation objectives set
for the relevant Annex | qualifying habitat features of the Dee Estuary SAC, will not occur as a result of activities
associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex | qualifying habitat features, it can be concluded that there is no risk
of an adverse effect on the integrity of the Dee Estuary SAC as a result of activities associated with the
Proposed Development in-combination with other plans and projects.

1.7 Assessment of potential AEol: Annex Il diadromous fish

As listed in section 1.4.1.2, the HRA Stage 1 Screening Report identified the potential for LSEs on the following
European sites designated for Annex Il diadromous fish features and freshwater pearl mussel (Figure 1.6):

e Dee Estuary SAC,;

e River Dee and Bala Lake SAC;

e Afon Gwyrfai a LIyn Cwellyn SAC;

e Afon Eden - Cors Goch Trawsfynydd SAC; and

o River Teifi SAC.

e Cardigan Bay SAC

LSEs on these European sites were identified for the following impacts:
e During construction and decommissioning phases:

— temporary habitat loss and/or disturbance (Dee Estuary SAC and along cable connection only);
and

— increased SSC and associated deposition (Dee Estuary SAC and along cable connection only);
and

— underwater noise impacting fish receptors.
e During the operations and maintenance phase:
—  temporary habitat loss and/or disturbance (Dee Estuary SAC and along cable connection only).

Freshwater pearl mussel has been considered within this chapter (as a qualifying feature of the Afon Eden —
Cors Goch Trawsfynydd SAC) because part of its life stage is reliant on salmonid species such as Atlantic
salmon Salmo salar. The potential for adverse effects to freshwater pearl mussel, if they occur at all, would be
indirect and would occur as a result of direct effects on Atlantic salmon, which is the relevant host species for
freshwater pearl mussel within the SACs assessed.
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Figure 1.6: Location Of The European Site With Annex Il Diadromous Fish And Freshwater Pearl Mussel For Which An Appropriate Assessment Is

Required
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1.7.1 Baseline information

Baseline information on the Annex Il diadromous fish features of the European sites identified for further
assessment within the HRA process has been gathered through a comprehensive desktop study of existing
studies and datasets, using the latest available information on diadromous fish. Full details are presented
within volume 2 chapter 7 of the Offshore ES.

1.7.1.1 Dee Estuary SAC

As previously mentioned in section 1.6.3.1 for Annex | habitats, the Dee Estuary SAC overlaps with the
Proposed Development where the offshore cable connects to the shore. River lamprey and sea lamprey, which
migrate through the SAC, are Annex Il species present as qualifying features, but are not a primary reason for
selection of the SAC.

Feature accounts

Sea lamprey

The sea lamprey is a primitive, jawless fish resembling an eel and is the largest of the lamprey species found
in the UK. It occurs in estuaries and easily accessible rivers and is an anadromous species (i.e. spawning in
freshwater but completing its life cycle in the sea) (JNCC, 2023c).

Sea lamprey are present in the River Dee which forms an essential part of their migratory route. Records of
sea lamprey caught at the fish trap at Chester Weir indicate that mature adults migrate upstream almost
exclusively during the months of May and June (Potter and Hatton-Ellis, 2003).

River lamprey

The river lamprey is found in coastal waters, estuaries and accessible rivers. Some populations are permanent
freshwater residents; however, the species is normally anadromous (i.e. spawning in freshwater but completing
part of its life cycle in the sea) (JNCC, 2023b). They live on hard bottoms or attached to larger fish such as
cod Gadus morhua and herring Clupea harengus due to their parasitic feeding behaviour, with spawning taking
place in pre-excavated pits in riverbeds.

River lamprey are known to congregate in large estuaries of major rivers. This species is also present in the
River Dee and must therefore use the Dee Estuary as part of their migratory route. Although feeding behaviour
has not yet been documented for the Dee Estuary for this species, it is known that several potential river
lamprey prey species are found within the Dee Estuary including herring, sprat Sprattus, flounder Platichthys
flesus and small gadoids (Henderson, 2003). Records of river lamprey caught at the fish trap at Chester weir
indicate that mature adults undertake their upstream migration at two different periods of the year, either early
spring (March to April) or late summer/autumn (August to November) (Natural England and Countryside
Council for Wales, 2010).

Condition assessment

Table 1.12 outlines the indicative condition assessments of the relevant qualifying features of the Dee Estuary
SAC, overall the condition assessment deemed that both river and sea lamprey are in unfavourable condition
(NRW, 2018c). Water quality issues are likely contributing to the condition of the lamprey features at this SAC
(NRW, 2018c).
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Table 1.12: Feature Condition Assessment And Associated Confidence Levels For Annex |l
Diadromous Fish Species Within The Dee Estuary SAC

Component of Indicative Level of Confidence in Component
habitat feature assessment of agreement evidence used to confidence level

assessed component between make the
assessors assessment

River lamprey

Freshwater population | Favourable High Medium Medium
variables

Marine habitat Unfavourable High High High
Sea lamprey

Freshwater population | Unfavourable High High High
variables

Marine habitat Unfavourable High High High

Conservation objectives
The conservation objectives for the Dee Estuary SAC (Natural England, 2018a) are outlined below.

Regarding the SAC and the natural habitats and/or species for which the site has been designated (the
‘Qualifying Features’ as listed in Table 1.12), and subject to natural change, the following conservation
objectives have been set:

Ensure that the integrity of the site is maintained or restored as appropriate, and ensure that the site contributes
to achieving the Favourable Conservation Status of its qualifying features, by maintaining or restoring:

e the extent and distribution of qualifying natural habitats and habitats of qualifying species;

e the structure and function (including typical species) of qualifying natural habitats;

e the structure and function of the habitats of qualifying species;

e the supporting processes on which qualifying natural habitats and the habitats of qualifying species rely;
e the populations of qualifying species; and

o the distribution of qualifying species within the site.

Only conservation objectives relevant to the qualifying species (Annex Il diadromous fish qualifying features)
of the SAC will be assessed in sections 1.7.3 and 1.7.4; conservation objectives relating to the qualifying
habitats of the SAC will not be considered. As such, following conservation objectives will be considered
further:

o the populations of qualifying species; and

e the distribution of qualifying species within the site.

1.7.1.2 River Dee and Bala Lake SAC

The River Dee and Bala Lake SAC encompasses the Bala Lake and its banks and outfalls into the River Dee,
and is located 22.5 km from the Proposed Development. The SAC extends downstream to where it joins the
Dee Estuary SSSI. Several Dee tributaries are also included within the site, specifically the Ceiriog, Meloch,
Tryweryn, and Mynach. Atlantic salmon is a primary reason for the selection of the River Dee and Bala Lake
SAC, with the Mynach, Meloch and Ceiriog tributaries being the most prevalent salmon spawning tributaries
in the Dee catchment. Other diadromous fish species include river lamprey and sea lamprey which are present
as qualifying features but are not a primary reason for site selection.
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Feature accounts

Atlantic salmon
No site specific information is available for this feature.

Atlantic salmon are anadromous (i.e. spawns in freshwater but completes its life cycle in the sea). They spend
two to three years in freshwater, with downstream migration (to open sea) occurring between April and May.
Atlantic salmon remain at sea for one to three years. Upstream migration into freshwater occurs year round,
with a peak in late summer/early autumn (NRW, 2022d).

Figure 1.7 presents the likely migration routes for anadromous fish reaching UK rivers. These migration routes
have been considered when assessing the potential for an adverse effect on integrity on the SACs
in sections 1.7.2.1 and 1.7.2.2.

Sea lamprey
No site specific information is available for this feature. An overview of the ecology of the species is provided
in section 1.7.1.

River lamprey

No site specific information is available for this feature. An overview of the ecology of the species is provided
in section 1.7.1.
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Figure 1.7: Likely Migration Routes For Anadromous Fish Reaching UK Rivers (ABPmer, 2014)

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 76



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT - OFFSHORE ES TECHNICAL REPORT

Condition assessment

Table 1.13 outlines the indicative condition assessment for the Atlantic salmon qualifying feature of the River
Dee and Bala Lake SAC. Insufficient information is available to assess the population size and dynamics of
the sea lamprey and river lamprey features. However overall, the condition assessment deemed that Atlantic
salmon, river and sea lamprey features are all in unfavourable condition (NRW, 2022d).

Table 1.13: Condition Assessment Of Relevant Annex Il Diadromous Fish Species Of The River Dee

And Bala Lake SAC

Attribute Pass Fail
Atlantic salmon

Juvenile population densities v

Adult run X
Overall assessment X

Conservation objectives

The conservation objectives for the River Dee and Bala Lake SAC (NRW, 2022d) are outlined below.

Atlantic salmon

e The vision for this feature is for it to be in a favourable conservation status, where all of the following
conditions are satisfied:

the parameters defined in the vision for the watercourse must be met;
the SAC feature populations will be stable or increasing over the long term;

the natural range of the features in the SAC is neither being reduced nor is likely to be reduced for
the foreseeable future;

there will be no reduction in the area or quality of habitat for the feature populations in the SAC on
a long term basis; and

all known, controllable factors, affecting the achievement of these conditions are under control
(many factors may be unknown or beyond human control).

Sea lamprey and river lamprey

e The vision for this feature is for it to be in a favourable conservation status, where all of the following
conditions are satisfied:

the parameters defined in the vision for the watercourse must be met;
the SAC feature populations will be stable or increasing over the long term;

the natural range of the features in the SAC is neither being reduced nor is likely to be reduced for
the foreseeable future;

there will be no reduction in the area or quality of habitat for the feature populations in the SAC on
a long term basis; and

all factors affecting the achievement of these conditions are under control.
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1.7.1.3 Afon Gwyrfai a LIlyn Cwellyn SAC

The Afon Gwyrfai a Llyn Cwellyn SAC is located 113.4 km from the Proposed Development. It encompasses
the Afon Gwyrfai and Llyn Cwellyn, a short river and the lake. The Gwyrfai flows out of LIyn y Gader near Rhyd
Ddu and passes through Llyn Cwellyn before reaching the sea at, Caernarfon Bay. The lake Llyn Cwellyn is a
deep oligotrophic lake, recognised for its conservation importance. The Gwyrfai river system is recognised for
outstanding ecological and water quality and is designated for an extensive Atlantic salmon population (the
primary reason for selection of the site), one of the best supporting rivers in the United Kingdom (NRW, 2022b).

Feature accounts

Atlantic salmon

The Afon Gwyrfai in north-west Wales is representative of the small montane rivers in the region and it contains
a largely unexploited salmon population as per the JINCC (2023a). Electrofishing data from the Environment
Agency indicates the presence of healthy juvenile populations downstream of Llyn Cwellyn within the SAC
(JNCC, 2023a). An overview of the ecology of this species is provided in section 1.7.1.

Condition assessment

The condition assessment for the Atlantic salmon feature of the Afon Gwyrfai a LIlyn Cwellyn SAC deemed the
feature to be unfavourable: unclassified (NRW, 2022b). The current unfavourable status results from an
assessment of feature distribution and abundance within the SAC, specifically salmon catch and juvenile
surveys (NRW, 2022b).

Conservation objectives

The conservation objectives for the Afon Gwyrfai a Llyn Cwellyn SAC (NRW, 2022b) are outlined below.
o the conservation objective for the water course as outlined in (NRW, 2022b) must be met;

e the population of the feature in the SAC is stable or increasing over the long term;

e the natural range of the feature in the SAC is neither being reduced nor is likely to be reduced for the
foreseeable future; and

o the Gwyrfai will continue to be a sufficiently large habitat to maintain the feature’s population in the SAC
on a long term basis.

1.7.1.4 Afon Eden - Cors Goch Trawsfynydd SAC

The Afon Eden - Cors Goch Trawsfynydd SAC is located approximately 197.3 km from the Proposed
Development. The Afon Eden/River Eden is a relatively unmodified river, mainly upland in character, of
approximately 10km length. The Afon Eden joins with the Afon Mawddach, just above the village of Ganllwyd,
but the SAC boundary continues downstream to the tidal limit of the Mawddach at Llanelltyd. The Afon Eden
is fed by a number of base poor upland streams, which flow from the eastern flanks of the Rhinog mountains.
The ecological structure and functions of the site are dependent on hydromorphological processes, the quality
of riparian habitats and connectivity of habitats. The river contains the largest known population of freshwater
pearl mussel surviving in Wales. Atlantic salmon is also an important fish species that breeds in the Mawddach
catchment (NRW, 2022a).

Feature accounts

Atlantic salmon

Atlantic salmon migrate into the catchment to spawn and go through their juvenile stages. An overview of the
ecology of this species is provided in section 1.7.1.
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Freshwater pearl mussel

The freshwater pearl mussel population in the River Eden is almost entirely confined to one section of the river.
Historically the mussels were more widespread in the catchment. The mussels rely on brown trout parr hosting,
for a short period of time, the glochidial larvae of the mussels on their gills, so the success of migratory and
spawning fish in the catchment is crucial to their long term survival (NRW, 2022a). Pearl mussel recruitment
is also depended on salmonid populations as their hosts (JNCC, 2019c).

Condition assessment

Table 1.14 outlines the indicative condition assessment for the Atlantic salmon qualifying feature of the Afon
Eden - Cors Goch Trawsfynydd SAC. Overall, the condition of Atlantic salmon was deemed as unfavourable
as the attribute targets were not met for adult run size and river morphology (NRW, 2022a). The status of
freshwater pearl mussel has been assessed as unfavourable declining due to declines in adult population
density, an absence of evidence of further recruitment to the population and the reduced availability of suitable
habitat due to levels of siltation (NRW, 2022a).

Table 1.14: Condition Assessment Of Relevant Annex Il Diadromous Fish Species Of The Afon Eden -
Cors Goch Trawsfynydd SAC

Population attribute Pass Fail
Atlantic salmon

Population - -
Adult run X
Juvenile population densities v

River morphology - -

Artificial barriers 4

Maintaining characteristic physical X
features

River substrate 4

Conservation objectives

The generic conservation objectives for the physical habitat, water quality and population relevant to freshwater
pearl mussel and Atlantic salmon were defined by and are described below.

e Physical habitat and water quality:

— quality (including in terms of ecological structure and function) should be being maintained, or
where appropriate improving; and

—  there should be sufficient habitat, of sufficient quality, to support the population in the long term.
e Population:

— the distribution of the population should be being maintained or where appropriate increasing;

— there should be sufficient habitat, of sufficient quality, to support the population in the long term;

—  the size of the population should be stable or increasing, allowing for natural variability, and
sustainable in the long term; and

—  factors affecting the population or its habitat should be under appropriate control.
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1.7.1.5 River Teifi SAC

The River Teifi SAC is located approximately 211 km from the Eni Development. The whole of the river from
source to sea is included in the River Teifi SAC, as are ten tributaries: the Groes, Brefi, Dulas, Grannell,
Clettwr, Cerdin, Tyweli, Ceri, Cych and Piliau. The underlying geology consists of mudstones, siltstones and
sandstones, which are extensively mantled by deposits of sands and gravels, glacial lake clays, alluvium and
peat. This geology produces a generally low to moderate nutrient status and a low to moderate base-flow
index, making the river characteristically flashy. This means that the river is more likely subject to flooding, due
to inputs from rainwater reaching the river very quickly. The ecological structure and functions of the site are
dependent on hydromorphological processes, as well as the quality of riparian habitats and connectivity of
habitats. Five special fish species will be present in numbers that reflect a healthy and sustainable population
supported by well distributed good quality habitat. Migratory species such as the Atlantic salmon, sea and river
lamprey, swim up river to spawn and go through their juvenile stages in the river (Countryside Council for
Wales, 2012).

Feature accounts

Atlantic salmon

The River Teifi, at 122 km, is one of the longest rivers in Wales and one of its most productive salmon fisheries
(Garrett, 2016). This is likely to reflect the high quality of the catchment, with a semi natural channel largely
unaffected by poor water quality or artificial barriers to migration. However, as in many other rivers in Wales,
acidification in the upper reaches is a cause for concern.

Sea lamprey

Sea lamprey is known to spawn in the lower river as far upstream as Henllan, and has been recorded at
Llandysul in wet summers (Countryside Council for Wales, 2012). The natural waterfalls at Cenarth may
present a partial barrier to upstream migration.

River lamprey

The River Teifi is a large catchment of high conservation value and supports a healthy population of river
lamprey (Countryside Council for Wales, 2012). The semi natural channel containing a mixture of substrates
and in stream features provides excellent habitat for juvenile lamprey.

Condition assessment

Table 1.14 outlines the indicative condition assessment for the sea lamprey and river lamprey qualifying
features of the River Teifi SAC. Overall, condition of sea lamprey was deemed as unfavourable as monitoring
undertaken in 2004 failed to find juveniles at any sites either on the main River Teifi or any of the tributaries®
(NRW, 2022c). Similarly, the status of river lamprey and Atlantic salmon has been assessed as unfavourable
(NRW, 2022c). A significant shortfall in the recorded numbers of Atlantic salmon eggs led to the Teifi being
classed as “at Risk” in 2019 and is predicted to remain “at Risk” in 2024 (NRW, 2022c). The unfavourable
status results from a combination of the assessment of the salmon population and the presence of a number
of adverse factors, including climate change, river habitat quality, diffuse pollution and marine survival rates
(NRW, 2022c).

3 A lack of juvenile sea lamprey in surveys of this type is common to a number of rivers, despite the presence of spawning adults (NRW,
2022)
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Table 1.15: Condition Assessment Of Relevant Annex Il Diadromous Fish Species Of The River Teifi

SAC
Target Attribute Condition Level of confidence
Sea lamprey
Population spatial extent Should reflect distribution Pass?! Very low

under near natural
conditions

Annual run size

Should reflect that expected
under near natural
conditions

Not assessed

Not applicable

River lamprey

Population spatial extent

Should reflect distribution
under near natural
conditions

Pass

High

Should be present in not
less than 50% of all
sampling sites surveyed with
suitable habitat present
within the natural range

Not assessed

Not applicable

Where found in the past they
should be present in 90% of
sampling sites if suitable
habitat remains

Pass

Not available

Annual run size

Should reflect that expected
under near natural
conditions

Not assessed

Not applicable

Larvae population structure

There should be evidence of
recent recruitment in each
assessment unit

For individual sites where 20
— 50 larvae are caught at
least two classes should be
present; if >50 larvae are
caught, at least three
classes should be present

Pass

High

Larval density

Overall assessment unit:
mean suitable habitat >5 m?

Pass

High

1 Given the very low quality data, expert judgement has been used to give the sea population an overall assessment of Fail.

Conservation objectives

The vision for Atlantic salmon, sea lamprey and river lamprey qualifying features of this SAC is for them to be
in a favourable conservation status, where all of the following conditions are satisfied:

e The conservation objective for the watercourse as defined in NRW (2022c) must be met.

e The population of the feature in the SAC is stable or increasing over the long term.

e The natural range of the feature in the SAC is neither being reduced nor is likely to be reduced for the

foreseeable future.

e There is, and will continue to be, a sufficiently large habitat to maintain the feature’s population in the
SAC on a long term basis.
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1.7.1.6 Cardigan Bay SAC

The Cardigan Bay SAC is located off the north Pembrokeshire coast in the southern region of Cardigan Bay,
approximately 122 km from the Proposed Development. The SAC encompasses approximately 960 km? and
extends 12 miles offshore. The SAC has a wide range of sediment types from well sorted highly homogenous
sands to well mixed muddy gravels, pebbles and cobbles. Sediments associated with coastal areas are
predominantly sands with some intrusions of gravel (NRW, 2018b). The majority of the SAC is less than 30 m
deep but reaches 50 m in the outer parts of the bay towards St. George’s Channel. Species interactions within
the SAC are complex and interrelated, with migratory species such as the sea and river lamprey using
Cardigan Bay SAC as a corridor between the open sea and riverine habitats, which they use for spawning
(NRW, 2018b).

Feature accounts

Sea lamprey

Adult sea lampreys are known to migrate through Cardigan Bay SAC between March and June to reach the
Afon Teifi (section 1.7.4.5) and River Aeron. Populations of lampreys which migrate from the Rivers Usk, Wye
and Teifi are thought to use the inshore waters of Cardigan Bay SAC, where juveniles that have moved
downstream between December and June then feed before moving offshore for larger prey. It should be
assumed that various stages of sea lampreys are present all year round within the Cardigan Bay SAC where
they prey on a wide range of fish, shark and cetacean species (NRW, 2018b).

River lamprey

Adult river lampreys are known to migrate for spawning through Cardigan Bay SAC to reach the Afon Teifi
(section 1.7.4.5) and River Aeron between October and December and juveniles returning in spring and
sometimes autumn. River lampreys then use the estuarine and inshore waters to feed and grow on estuarine
and coastal fish (NRW, 2018b).

Condition assessment

Table 1.16 outlines the indicative condition of the sea and river lamprey qualifying features of the Cardigan
Bay SAC. The overall condition of river lamprey was assessed as favourable (NRW, 2018c). However, the
overall condition of sea lamprey was found was deemed as unknown as methods used were inadequate at
determining sea lamprey population size for freshwater population and there was a lack of marine population
data (NRW, 2018c).

Table 1.16: Feature Condition Assessment and Associated Confidence Levels For Annex |l
Diadromous Fish Species Within Cardigan Bay SAC

River lamprey

Freshwater population | Favourable High High High
variables

Marine habitat Favourable High High High

Sea lamprey

Freshwater population | Unknown High Not applicable Not applicable
variables

Marine habitat Favourable High High High
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Conservation objectives

The conservation objectives for Cardigan Bay SAC seek to maintain (or restore) the habitat and species
features, as a whole, at (or to) FCS.

The vision for the Cardigan Bay SAC for sea lamprey and river lamprey qualifying features is for them to be in
a condition as good as or better than when the site was selected; where human activies co-exist in harmony
with them and their habitats, and where use of the marine environement is undertaken sustainably. As such,
the following conditions need to be fulfiled and maintained in the long-term, or restoration measures
implimented to achieve FCS:

e The population of the features in the SAC is maintaining itself and viable as part of the natural habitat on
a long-term basis.

e The natural range of the features in the SAC is neither being reduced nor is likely to be reduced for the
foreseeable future.

e The habitats and species are in a condition that is required to support the dynamics of the features within
the SAC and populations beyond the SAC is stable or increasing.

1.7.2 Information to inform the assessment
1.7.2.1 Proposed Development alone

Maximum design scenario

The design parameters identified in Table 1.17 have been selected as those having the potential to result in
the greatest effect on Annex Il diadromous fish and freshwater pearl mussel and therefore represent the
maximum design scenario (MDS). Effects of greater adverse significance are not predicted to arise should any
other development scenario, based on details within the Project Description (e.g. different infrastructure
layout), to that assessed here be taken forward in the final design scheme.
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Table 1.17: Maximum Design Scenario Considered For The Assessment Of Impacts On Annex Il Diadromous Fish And Freshwater Pearl Mussel

Potential impact

Temporary subtidal
habitat loss and/or
disturbance (Dee
Estuary SAC and along
cable connection only)

Project Design Parameters

All Phases

The MDS for this impact is as described above for Annex | Habitats (Table 1.4).

Justification

The justification for this impact is as
described above for Annex | Habitats
(Table 1.4).

Increased SSCs and
associated deposition
(Dee Estuary SAC and
along cable connection

only)

Construction and Decommissioning Phase
The MDS for this impact is as described above for Annex | Habitats (Table 1.4).

The justification for this impact is as
described above for Annex | Habitats
(Table 1.4).

Underwater noise
impacting fish and
shellfish receptors

Construction phase

Piling during installation of the new Douglas platform foundations

e up to 4 piled jacket foundations, with one leg per foundation and up to 2 x 1.524 m
diameter piles per leg (8 piles);

e maximum hammer energy up to 3,000 kJ;

e up to 100 minutes piling per pile; and

e piling of up to two adjacent piles at the same platform at one time.

Clearance of UXOs within the Proposed Development

e maximum UXO size of up to 907 kg;

e intention for low order clearance of all UXOs using low order techniques with a single
donor charge of up to 80 g Net Explosive Quantity (NEQ) for each clearance event;

e upto 500 g NEQ clearance shot for neutralisation of residual explosive material at each
location;

e risk of potential for unintended consequence of low order techniques to result in high
order detonation of UXO (maximum size = 907 kg);

e a maximum of one UXO clearance within 24 hours;

e total duration of clearance activities up to 12 days; and

e clearance during daylight hours only.

Geophysical and seismic site investigation surveys

e site investigation surveys will involve the use of up to 2 survey vessels (1 shallow water
and 1 deep water) carrying out 2 surveys each, and take place over a period of up to 3
months.

e Vertical Seismic Profiling (VSP):

- number of guns= 6;
- total volume= 1,200 cu in;

- source depth =5 m;

Impact piling, UXO clearance, and
geophysical and seismic site
investigation surveys during
construction may result in in injury
and/or behavioural
disturbance/displacement of
sensitive fish and shellfish receptors.

The largest hammer energy could
lead to the largest area of
ensonification at any one time. The
longest duration of piling at any
location results in the greatest
number of days when piling could
occur. Duration of piling assumes
single vessel piling at any one time.

UXO donor charge is maximum
required to initiate low order
detonation. Assumption of a
clearance shot of up to 500 g NEQ at
all locations although noting that this
may not always be required.

Maximum range of geophysical and
seismic surveys likely to be
undertaken using equipment typically
employed for these types of surveys
will result in the greatest potential
impact.
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Potential impact Project Design Parameters Justification

- firing pressure = 2,000 psi;
- SEL=220dBre 1 pyPa2s @1m;
- 0-Peak SPL=238dBre.1uPa @ 1m;
- pulse interval = 20 s (during operations); and
o total number of pulses per 24 h period = 4,320 (three per minute).
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Embedded mitigation measures

A number of embedded mitigation measures (primary and tertiary) have been adopted as part of Proposed
Development to reduce the potential for impacts on Annex Il diadromous fish and freshwater pearl mussel
(Table 1.18). As there is a secured commitment to implementing these measures, they are considered
inherently part of the design of the Proposed Development. Therefore, these measures have been considered
in the assessment of significance, presented in section 1.7.3 and 1.7.4. This means that the determination of
AEol assumes implementation of these measures.
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Table 1.18: Embedded Mitigation Measures Adopted As A Part Of The Proposed Development Relevant To Annex Il Diadromous Fish And Freshwater

Pearl Mussel

Embedded Mitigation Justification

Primary Mitigation: Measures Embedded into the Project Design

Development of, and adherence to, a CSIP which will include cable burial where possible
and cable protection, as necessary.

The CSIP will set out appropriate cable burial depth in accordance with industry
good practice, minimising the risk of cable exposure. The CSIP will also ensure
that cable crossings are appropriately designed to mitigate environmental effects,
these crossings will be agreed with relevant parties in advance of CSIP
submission. The CSIP will include a detailed CBRA to enable informed judgements
regarding burial depth to maximise the chance of cables remaining buried whilst
limiting the amount of sediment disturbance to that which is necessary. Measures
will seek to reduce the amount of EMF which benthic and fish and shellfish
receptors are exposed to during the operations and maintenance phase by
increasing the distance between the seabed surface and the surface of the cables.

Implementation of piling initiation, soft start, and ramp up measures within the Marine
Mammal Mitigation Protocol (MMMP).

An initiation stage and soft starts will be used during the installation of pin piles. This
involves the implementation of an initial low hammer energy with a low number of strikes,
followed by lower hammer energies at a higher strike rate at the beginning of the piling
sequence before energy input is ‘ramped up’ (increased) over time to required higher
levels.

This measure will minimise the risk of injury to some fish, marine mammal, and
marine turtle species in the immediate vicinity of piling activities, allowing
individuals to move away from the area before noise levels reach a level at which
injury may occur.

Inclusion of low order techniques as a UXO clearance option noting, however, that it is
not possible to fully commit to this measure at this stage.

Low order techniques are not always possible and are dependent upon the individual
situations surrounding each UXO. Given that high order detonation may be required, the
MMMP will also include mitigation to reduce the risk of injury from UXO clearance.

Low order techniques generate less underwater noise than high order techniques
and therefore present a lower risk to sound sensitive receptors such as fish,
marine mammals, and marine turtles during UXO clearance.

Tertiary Mitigation: Measures Required to meet Legislative Requirements, or Adopted Standard Industry Practice

Development of and adherence to a MMMP, based on a draft MMMP submitted

alongside the ES. The MMMP will present appropriate mitigation for activities that could
potentially lead to injurious effects on marine mammals including piling, UXO clearance
and some types of geophysical activities. The MMMP will be developed on the basis of
the most recent published statutory guidance and in consultation with key stakeholders.

Piling: for the purpose of developing the MMMP, a mitigation zone of 500 m will be
applied, following the JNCC (2010b) guidance. The Draft MMMP will set out the
measures to apply in advance of and during piling activity including the use of
Marine Mammal Observers (MMObs), Passive Acoustic Monitoring (PAM), and
Acoustic Deterrent Devices (ADD), thereby following the latest INCC guidance
(JNCC, 2010b).

UXO Clearance: Measures including visual and acoustic monitoring (MMObs and
PAM), the use of an ADD, and soft start charges will be applied to deter animals
from the mitigation zone as defined by sound modelling for the largest possible
UXO following the latest guidance (JNCC, 2010a).
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Embedded Mitigation Justification

Geophysical and Seismic Surveys: Mitigation for injury during high resolution
geophysical and seismic site investigation surveys using a sub surface sensor from
a conventional vessel will involve the use of MMObs and PAM to ensure that the
risk of injury over the defined mitigation zone is reduced in line with INCC (2017b)
guidance (500 m). Soft start is not possible for Sub Bottom Profiler (SBP)
equipment but will be applied for other high resolution surveys where possible. It
should be noted that some multi beam surveys in shallow waters (<200m) are not
subject to the requirements of mitigation.

Development of, and adherence to, a CMS. This measure will confirm the actual methodology that will be employed to
construct the Proposed Development, provide details on aspects of the
methodology not known at the application stage and confirm that the methodology
falls within the parameters assessment in the ES.

Actions to minimise INNS, including a biosecurity plan to limit spread and introduction of | These measures will aim to manage and reduce the risk of potential introduction
INNS and spread of INNS so far as reasonably practicable to best protect the biological
integrity of the local natural environment and communities

Development of, and adherence to, a Decommissioning Plan The aim of this plan is to adhere to the relevant UK and international legislation
and guidance in place at the time, with decommissioning industry practice applied
to reduce the amount of long termdisturbance to the environment so far as
reasonably practicable.
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Temporary habitat loss/disturbance

The assessment of LSE during the HRA screening process identified that during the construction, operations
and maintenance and decommissioning phases, LSE could not be ruled out for the potential impact of
temporary habitat loss and disturbance along cable connection only. This relates to the following designated
site and relevant Annex Il diadromous fish species:

o Dee Estuary SAC:
—  sea lamprey; and
—  river lamprey.

Temporary habitat loss and/or disturbance of intertidal habitats will occur during the construction, operations
and maintenance, and decommissioning phases of the Proposed Development. Subsea cable installation will
result in 1.89 km?2 of temporary habitat loss and/or disturbance due to trenching within the construction phase.
This will include the installation of 126.04 km of subsea power cables with a trench width of 15 m.

Subsea power cable remedial burial may also contribute up to 37,500 m? of temporary habitat loss/disturbance
during the 25 year operation and maintenance phase. This value accounts for up to reburial of up to 500 m of
cable in one event every 5 t010 years (assuming 15 m width seabed disturbance). Only a small proportion
(7,500 m?) of the total temporary habitat loss and/or disturbance is likely to occur at any one time, with the
MDS for this impact spread over the 25 year lifetime of the Proposed Development. Therefore, individual
maintenance activities will be small scale and intermittent events. The MDS also includes up to 34,500 m? of
temporary habitat loss due to the footprints of jack up vessels for maintenance activities over the 25 year
lifetime. However, both values are for the entire Proposed Development, as operation and maintenance
requirements within the intertidal zone along the cable connection are not available. Therefore, these values
of 37,500 m? and 34,500 m?2 are considerable overestimations of the temporary habitat loss and/or disturbance
along the cable connection.

The extent of temporary habitat loss and/or disturbance during the decommissioning phase will be significantly
lower than that of the construction phase, as seabed preparation activities will not be required.

RPS (2019) reviewed the effects of cable installation on subtidal sediments and habitats, drawing on
monitoring reports from over 20 UK offshore wind farms. Sandy sediments were shown to recover quickly
following cable installation, with little or no evidence of disturbance in the years following cable installation. It
also presented evidence that remnant cable trenches in coarse and mixed sediments were conspicuous for
several years after installation. However, these shallow depressions were of limited depth (i.e. tens of
centimetres) relative to the surrounding seabed, over a horizontal distance of several metres and therefore did
not represent a large shift from the baseline environment (RPS, 2019). Remnant trenches (and anchor drag
marks) were observed years following cable installation within areas of muddy sand sediments, although these
were relatively shallow features (i.e. a few tens of centimetres).

Dredging will be undertaken at West Hoyle Bank, which is a sandbank situated off the coast of the PoA, to
install subsea power cables between the new Douglas platform and the PoA terminal. This will require dredging
a channel (most likely with the backhoe dredger) approximately 1,000 m in length, 21 m in width, and 7 m in
depth (~3m to take bank down to LAT, then ~3m depth for cable burial). The excavated material will be side
cast along the length of the trench, and then backfilled after cable installation. It would take approximately two
to three weeks to excavate the trench. Even if the cable was routed further to the east of West Hoyle Bank,
the water remains extremely shallow. It will, therefore, still require pre-lay dredging to allow for a self-beaching
cable lay vessel to ground itself at low tide on a ‘flat’ area of sandbank. It would take approximately four to
seven days to excavate the area depending on dredging technique applied. In total, dredging at West Hoyle
Bank will result in 21,000 m? of disturbance. Physical processes modelling demonstrated that much of the
material is deposited along the dredge path itself, supporting the fact the sediment will remain within the
sediment cell and minimising loss to West Hoyle Bank.
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Taking into account the eastward migration of the existing channel through West Hoyle Bank, it is
recommended as a mitigating measure that the placement of dredged material directly to the west of seabed
preparation operations would aid in the recovery of morphological features, and further encourage the feature
to naturally infill. The temporary change to the morphology of West Hoyle Bank will have minimal impact on
the feature’s ability to act as a natural breakwater for waves propagating towards the Dee Estuary/Aber
Dyfrdwy SAC. Given the location and orientation of the channel, cutting through the middle of the bank from
its southern face to its northern face, there will be no change to the waves breaking on the west of the sand
bank.

Increased SSCs and associated deposition

The assessment of LSE during the HRA screening process identified that during the construction and
decommissioning phases, LSE could not be ruled out for the potential impact of increased SSCs and
associated deposition along cable connection only. This relates to the following designated site and relevant
Annex Il diadromous fish species:

e Dee Estuary SAC:
—  sea lamprey; and
—  river lamprey.

Increased SSCs and sediment deposition from construction and decommissioning activities related to cable
installation may potentially result in indirect impacts on diadromous fish species. The aspect of the construction
phase which may result in the increase of SSCs is installation of up to 126.04 km of power cables between
platforms and the onshore terminal PoA (this includes 1,200 m of cable within the intertidal zone). The site
specific modelling showed that the maximum SSC over the course of the cable trenching phase may result in
the plume extending up to 15 km to the west and that the suspended sediments may reach into the estuary
during cable trenching from POA to Douglas, but generally do so at background levels of around 30 mg/Il. For
the PoA Terminal to Douglas cable, during peak concentrations over the course of trenching, the plume may
extend up to 15 km to the west, however, it reaches background levels (<1 mg/l) at approximately 1 km from
the cable trenching. Average SSC values were greatest around the cable route, particular over the shallow
waters of West Hoyle Bank, where they may reach 1,000 mg/l in the shallowest water but are quickly reduced
to background levels a short distance from the cable path. Average sedimentation was greatest at the location
of the trenching and may be up to 160 mm in depth where the coarser material has settled within close
proximity to the cable path. An analysis of sedimentation at slack water one day after the cessation of trenching,
shows that some of the previously sedimented material has been re-suspended, only to settle again at slack
water.

A large plume was also modelled for the trenching of the Douglas to Lennox platform cable. Average
concentrations are <1,000 mg/l and are greatest in the direct vicinity of the cable path, and <10 mg/I at the
extent of the Proposed Development benthic ecology study area. Average sedimentation is limited to <100 mm
with peak values of 70 mm, however outside the area of project physical work, deposition is limited to negligible
levels of <3 mm. Sedimentation one day after the cessation of trenching shows that fine sands and
resuspended sediment settle during slack water. Overall, the largest SSC plumes are generated by cable
installation activities given the magnitude of sediment disturbed and length of works. Due to the temporary
nature and scale of cable laying works, combined with the cable laying works being located within a
depositional area for sediment, any trenches will be quickly infilled over a short period of time. Furthermore,
rapid recolonisation of disturbed sediment is expected within two years.

Underwater noise impacting fish receptors

The assessment of LSE during the HRA screening process identified that during the construction and
decommissioning phases, LSE could not be ruled out for the potential impact of underwater noise. This relates
to the following designated site and relevant Annex Il diadromous fish species:

e Dee Estuary SAC:

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 90



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT - OFFSHORE ES TECHNICAL REPORT

—  sea lamprey; and
—  river lamprey.
e River Dee and Bala Lake SAC:
—  Atlantic salmon;
— sea lamprey; and
—  river lamprey.
e Afon Gwyrfai a LIyn Cwellyn SAC:
—  Atlantic salmon.
e Afon Eden — Cors Goch Trawsfynydd SAC:
—  Atlantic salmon; and
—  Freshwater pearl mussel.
e Afon Teifi/River Teifi SAC:
— Atlantic salmon;
—  sealamprey; and
—  river lamprey.
e Cardigan Bay SAC:
— sealamprey; and
—  river lamprey.

Underwater noise can potentially have an adverse impact on fish species, such as behavioural effects, and
physical injury and/or mortality. Auditory injury can occur either as a Temporary Threshold Shift (TTS) where
an animal’s auditory system can recover, or Permanent Threshold Shift (PTS), where there is no hearing
recovery in the animal. The Popper et al. (2014) guidelines broadly group fish into the following categories
according to the presence or absence of a swim bladder and on the potential for that swim bladder to improve
the hearing sensitivity and range of hearing. Lampreys fall within Group 1, as they lack swim bladders and are
only considered sensitive to particle motion, not sound pressure and show sensitivity to only a narrow band of
frequencies. Salmonids are categorised under group 2, which comprises fish with a swim bladder, although it
does not play a role in hearing. These species are considered more sensitive to particle motion than sound
pressure and show sensitivity to only a narrow band of frequencies.

Any potential short term noise effects on fish may not necessarily translate to population scale effects, with a
relatively low amount of information available about in situ behavioural effects. Group 1 (lampreys) and group
2 fish (salmonids) are less sensitive to sound pressure, typically detecting sound in the environment through
particle motion. Lampreys are known to have relatively simple ear structures (Popper and Hoxter, 1987). They
have been recorded to demonstrate very few responses to auditory stimuli overall (Popper, 2005), except a
slight increase in swim speed and decrease in resting behaviour when exposed to continuous low frequency
sound of 50 to 200 Hz (Mickle et al., 2018). This suggests that they have a low vulnerability to underwater
noise impacts overall. Physiological or behavioural responses were not observed in Atlantic salmon when
subjected to noise similar to that of piling (Harding et al., 2016). However, the noise levels tested were
estimated at <160 dB re 1 yPa root mean square (rms), which is below the level at which injury or behavioural
disturbance would be expected for this species.

Piling

The installation of the new Douglas Platform within the Proposed Development may lead to injury and/or
disturbance to diadromous fish species due to underwater noise during pile driving.
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During pin pile installation, salmonids and lampreys may experience mortality/recoverable injury up to 314 m
and 184 m from the piling location, respectively, based on the maximum peak experience and Sound Pressure
Level (SPLpk) dB re 1 pPa threshold. Mortality and recoverable injury would be smaller when considering the
first hammer strike, as salmonids and lampreys would be at risk of experiencing it only within 131 m and 71 m
respectively. As per the MDS, there is a possibility that multiple pin piles will need to be installed in a single
24-hour period. The potential Cumulative Sound Exposure Level (SELcum) injury ranges for fish hearing groups
due to impact piling of pin piles are modelled as following the same piling schedule, but with continuous
installation for 24 hours, which is an overestimation, as the piling vessel will need to reposition in-between
piles. It is assumed that the fish will swim away from the pile installation and not return to the area within the
24-hour period. As the piling schedule, and therefore the hammer energies, remain unchanged, the injury
ranges due to the peak metric will be the same as those for the single pile case. The consecutive pin pile noise
modelling based on the SELcum thresholds for fleeing fish result in no exceedance of the mortality threshold for
salmonids or lampreys, based on a swim speed of 0.5 m/s. If modelled as static receptors, the SELcum mortality
range was 204 m for lampreys and 625 m for salmonids. The ranges for recoverable injury and TTS were
294 m and 11,640 m for lampreys and 1,490 m and 11,640 m for salmonids. Although it is highly unlikely that
fish will remain static in the water column, consecutive pin pile installation based on the SEL cum threshold for
static fish represents the worst-case scenario based on the piling parameters provided in the MDS. Noise
contours generated from the mortality, recoverable injury, and TTS ranges for static Group 1 (lampreys) and
Group 2 fish (salmonids) did not overlap with the closest SACs designated for Atlantic salmon, sea lamprey
and river lamprey: the Dee Estuary SAC and the River Dee and Bala Lake SAC. The largest ranges were
those for TTS, which were a minimum of 15.8 km from the Dee Estuary SAC (which is the closest SAC to the
Proposed Development).

The piling activities are represented by impact piling of up to 8 piles for the jacket foundation. The total duration
of pin piling activity is less than 13.5 hours (based on up to 100 minutes of piling per pin pile), with total
installation of less than 0.6 days. The use of soft start piling procedures (JNCC, 2010b), allowing individuals
in close proximity to piling to flee the ensonified area, further reduces the likelihood of injury and mortality on
diadromous species. It is acknowledged that soft start piling will likely benefit some species of fish, and not
others, due to the broad nature of this group of organisms, however this measure will be implemented
regardless as a measure to mitigate impacts to marine mammals, and therefore the potential benefits to some
fish species cannot be discounted.

Diadromous fish species may also experience behavioural effects in response to piling noise, including startle
(C-turn) responses, strong avoidance behaviour, changes in swimming or schooling behaviour, or changes of
position in the water column. These would be expected to up to 33 km and therefore potential effects within
coastal areas cannot be discounted (Figure 1.8). However, for group 1 and group 2 fish species this is likely
to be highly precautionary as they are known to be less sensitive to underwater noise. Further, the noise
contours are for the greatest hammer energy for impact piling, and in most scenarios, the maximum hammer
energy will not be required, and therefore smaller contour ranges would be expected.
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Figure 1.8: Potential Range Across Which Fish May Experience Behavioural Disturbance As A Result Of Piling, Based On Piling At The Proposed
New Douglas Platform
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UXO clearance

UXO clearance (including detonation) also has the capability to cause injury and/or disturbance to diadromous
fish species. The precise details and locations of potential UXOs is unknown at this time. For the purposes of
this assessment, it has been assumed that the MDS will be clearance of 907 kg UXO size, cleared by either
low order or high order techniques. The MDS accounts for up to one UXO clearance within 24 hours, and a
total duration of clearance activities of 12 days.

During the worst-case scenario of high order clearance of 907 kg UXO size, diadromous fish may experience
injury up to 985 m from the source. However, given that low order detonation will be applied as preferable
where possible, realistic injury ranges are expected to be much smaller and are presented in Table 1.19.
Additionally, it should be noted that these ranges are highly conservative and it is unlikely that injury will occur
in this range due to the implementation of soft starts as a part of embedded mitigation (JNCC, 2010a), through
detonation of a series of smaller charges prior to the target UXO, which will allow fish to move away from the
areas of highest noise levels, before they reach a level that would cause an injury. It is acknowledged that not
all fish species may respond in this way, however it is likely that some fish will move away and therefore benefit
from the implementation of a soft start.

Table 1.19: Potential Impact Ranges For Low Order And Low Yield UXO Clearance Activities

UXO Size PTS range, SPLpk (m)

0.08kg low order donor charge

Fish (lower range*) 44
Fish (upper range*) 27
0.5kg clearing shot

Fish (lower range) 81
Fish (upper range) 49
2 x 0.75kg low yield charge

Fish (lower range) 117
Fish (upper range) 70
4 x 0.75kg low yield charge

Fish (lower range) 147
Fish (upper range) 88

*The lower range and upper range refer to those provided within volume 3, appendix J of the ES, based upon the
Popper et al. (2014) guidance for explosions, where thresholds are quoted as ranges. Values presented herein reflect
those associated with the extremes of the ranges presented within volume 3, appendix J.

Other noise sources

All other noise sources including cable installation and drilling are non-percussive and will result in much lower
noise levels and therefore much smaller injury ranges (in most cases no injury is predicted) than those
predicted for piling operations. These are not considered further here as the effect on diadromous fish
receptors is considered negligible.

The geophysical surveys may be required throughout the project lifetime, however, individual survey
campaigns are likely to be very short term and spatially limited at any one time, reducing the magnitude of
their likely impact on diadromous fish. VSP surveys may result in mortality/recoverable injury ranges of up to
26 m and 54 m for lampreys and salmonids, respectively. There is also a potential for TTS, within up to 2,653m
for all diadromous fish species. TTS is a temporary reduction in hearing sensitivity caused by exposure to
intense sound. Normal hearing ability returns following cessation of the noise causing TTS, though the
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recovery period is variable, during which fish may have decreased fithess due to a reduced ability to
communicate, detect predators or prey, and/or assess their environment. It should be noted that these ranges
highly conservative and it is unlikely that injury will occur in this range due to the implementation of soft starts
as a part of embedded mitigation (JNCC, 2017b), which will allow some fish to move away from the areas of
highest noise levels, before they reach a level that would cause an injury.

1.7.2.2 In-Combination with Other Plans and Projects

The other developments (projects/plans) that could result in in-combination effects associated with the
Proposed Development on Annex Il diadromous fish of the designated sites identified have been summarised
in Table 1.21 and shown in Figure 1.9. These projects and plans were identified using the in-combination
effects assessment study area (50 km buffer) and a larger study area (100 km buffer) for the effect of
underwater noise only (see volume 2 chapter 7 of the Offshore ES).

As outlined in the HRA Stage 1 Screening Report, where the potential for LSE has been concluded with respect
to the Proposed Development alone, the potential for LSE has also been concluded in-combination. For
impacts where LSE has been ruled out with respect to the Proposed Development alone, there is either no
pathway to effect, or the Proposed Development would result in only negligible or inconsequential effects that
would not contribute (even collectively) or materially to in-combination effects and therefore, no additional in-
combination issues are identified.

On this basis, the potential impacts identified for assessment as part of the volume 2 chapter 7 of the Offshore
ES, and which have been brought forward for consideration in the in-combination assessment of the
Appropriate Assessment are:

e in-combination temporary habitat loss and/or disturbance (along cable connection only);
e in-combination increased SSCs and associated deposition (along cable connection only); and

e in-combination subsea noise impacting fish receptors.

Maximum design scenario

The design parameters identified in Table 1.20 have been selected as those having the potential to result in
the greatest effect on Annex | habitats as a result of impacts in-combination with other plans and projects and
therefore represent the MDS.

It should be noted that the Mooir Vannin OWF is located 63 km away from the Eni Development Area, and
therefore falls within the 100 km in-combination effects study area for underwater noise but out with the 50 km
in-combination effects study area for all other impacts (Figure 1.9). This project would be considered under
Tier 2, as it is currently in the pre-application stage. However, given that its construction phase is anticipated
between 2030 — 2032, it will not overlap with that of the Proposed Development (2024 - 2026). Therefore, any
impacts regarding underwater noise during the construction phase of the Mooir Vannin OWF and of the
Proposed Development are not likely to occur in-combination with one another.
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Table 1.20: List Of Other Projects And Plans With Potential For In-Combination Effects On Annex Il Diadromous Fish

Distance Construction Operation Overlap with

Project/Plan/Activity Status

Description

Development
(km)

Period (if
applicable)

and
Maintenance
Period (if

the Proposed
Development

Tier 1

applicable)

Offshore Renewables

Burbo Bank Extension | Operational (with 0.00 Export cable repair and remediation activities N/a 2017— 2042 | These activities
OWF cable repair and | ongoing activities) over the 25 year lifetime of the Burbo Bank overlap spatially
remediation Extension OWF. with the Proposed
Development and
temporally with
the construction
and operation and
maintenance
phases of the
Proposed
Development.
Awel y M6r OWF Consented 1.10 Proposed renewable energy project, 10.50 km 2026 — 2030 2030 — 2055 This project will
off the coast of North Wales, of up to 1.1 GW. overlap with all
Proposed for a maximum of 50 turbines, three phases of
associated transmission assets, and cabling the Proposed
(including and interlink cable with Gwynt y Mor Development.
OWF).
Mona OWF Suction Consented 5.60 The works proposed within this Marine Licence |2023 to June N/A The suction
Bucket Trials Application consist of trialling suction bucket 2024 bucket trials may
foundations to assess the install viability within overlap with early
the Mona OWF Array Area, which is construction
predominantly within Welsh waters. activities of the
Proposed
Development.
Deposits and Removal
Burbo Bank Extension | Operational (with 0.50 Deposit of substances at sea, construction N/a 2017— 2042 | These activities
OWF Disposal Site ongoing activities) works, removal of sediment, and disposal of inert overlap with the
1S153 material during drilling for the Burbo Bank construction and
Extension OWF. operation and
maintenance
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Project/Plan/Activity Status

Distance

Development
(km)

Description

Construction Operation

Period (if
applicable)

and
Maintenance
Period (if

Overlap with
the Proposed
Development

applicable)

phases of the
Proposed
Development.

Hilbre Swash Operational (with 0.00 Licence to extract up to 12 million tonnes of N/a 2015 - 2029 Aggregate
ongoing activities) aggregate (mainly sand) over 15 years. extraction
activities within
this project will
overlap
temporally with
the construction
and operation and
maintenance
phases of the
Proposed
Development.
This project also
spatially overlaps
with the Proposed
Development.
Mostyn Energy Park Submitted 2.30 Extension of the Mostyn Energy Park at the Port | 2023 to 2025 | 2025 to 2030 | Activities will
Expansion of Mostyn. Requires construction of a 360 m overlap with the
quay, reclamation of 3.5 ha area, capital construction and
dredging of new berth pockets and re-dredging operation and
of approach channel. Use of dredged material maintenance
for fill material for reclamation, disposal of phases of the
dredged material at Mostyn Deep. Maintenance Proposed
dredging of new and existing berths, approach Development.
channel and harbour area.
Tier 2
Offshore Renewables
Mona OWF Pre application 5.53 Proposed renewable energy project, 28.20 km 2026— 2028 2029—- 2089 | This project will

off the coast of North Wales, of up to 350 MW.

overlap with all
three phases of
the Proposed
Development.
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Project/Plan/Activity Status

Distance

Development
(km)

Description

Construction Operation

Period (if
applicable)

and
Maintenance
Period (if

Overlap with
the Proposed
Development

Morgan OWF
Generation Assets

Pre application

7.53

The generation assets for the Morgan OWF,
which has a capacity of 1.5 GW.

2026—- 2028

applicable)
2029—- 2089

Temporally, the
construction,
operations and
maintenance, and
decommissioning
phases of this
project will
overlap with the
construction and
operations and
maintenance
phases of the
Proposed
Development.

Morecambe OWF
Generation Assets

Pre application

30.00

The generation assets for the Morgan OWF,
which has a capacity of 480 MW.

2026— 2028

2029— 2089

This project will
overlap with all
three phases of
the Proposed
Development.

Cables and Pipelines

Morgan and
Morecambe OWF
Transmission Assets

Pre application

3.00

The transmission assets for the Morgan and
Morecambe OWF

2028— 2029

2030— 2065

This project will
overlap with the
operations and
maintenance and
decommissioning
phases of the
Proposed
Development.

Tier 3

Cables and Pipelines

MaresConnect — Wales
— Ireland Interconnector
Cable

Planning application not
yet submitted

30.00

A proposed 750 MW subsea and underground
electricity interconnector system, linking the
electricity grids in the UK and Ireland.

2025

2027— 2037

This project will
overlap with the
construction and
operations and
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Project/Plan/Activity Status Distance Description Construction | Operation Overlap with
Period (if and the Proposed

Development applicable)  Maintenance | Development
(km) Period (if
applicable)

maintenance
phases of the
Proposed
Development.

Tier 4

Offshore Renewables

Removal of a Issued (variation to an | 0.00 A seabed survey and removal of topside lattice | N/a Licence issued | Although no
meteorological mast at | existing marine licence) structures, monopiles, and scour protection. for 2022—- information on the
Gwynt y Mér OWF 2027 timeline of this
project is
available, the
Marine License is
issued for
between 2022 —
2027. Therefore,
this activity will
overlap with the
operations and
maintenance
phase of the
Proposed
Development.
This project also
spatially overlaps
with the Proposed
Development.
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Figure 1.9: Location Of Other Projects And Plans Considered For In-Combination Effects On Sacs With Annex Il Diadromous Fish
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Table 1.21: Maximum Design Scenario Considered For The Assessment Of Impacts On Annex Il Diadromous Fish In-Combination With Other Projects

And Plans

Potential In-
Combination Effect

Phase

MDS

Justification

Temporary subtidal C The MDS is as described for the Proposed Development alone (Table 1.17) and assessed in- | The projects and plans identified in the
habitat loss and/or combination with the following plans, projects, and activities: screening process (see section 1.5.5) may
disturbance (along cable Tier 1: result in temporary subtidal habitat loss
connection only) Deposits and Removal: and/or d!sturbapce W|th|.n thelr own
Mostvn E Park E : boundaries. This potential impact is highly
ostyn Energy Fark Expansion. localised in nature. Therefore, no in-

O There were no projects or plans identified with the potential to result in in-combination effects | combination effects are anticipated for this
for temporary subtidal habitat loss and/or disturbance (along the cable connection only) impact from projects and plans that do not
during the operation and maintenance phase. overlap or come in close proximity to any

D There were no projects or plans identified with the potential to result in in-combination effects SAC W'rtri"r:“thf |g-cormblpa;tf:nef;f(eltl:ts
for temporary subtidal habitat loss and/or disturbance (along the cable connection only) grssgss € ]:5 LI; ya ee}thq ek'l t
during the decommissioning phase. iadromous fish (i.e. within one kilometre).

Increased SSCs and C The MDS is as described for the Proposed Development alone (Table 1.17) and potential for | These projects involve activities which may

associated deposition
(along cable connection

only)

in-combination effects were considered with the projects and plans outlined in Table 1.20 and
Figure 1.9.

Tier 1:

Offshore Renewables:

e Burbo Bank Extension OWF cable repair and remediation;
o Awel y M6r OWF; and

e Mona OWF Suction Bucket Trials.

Deposits and Removal:

e Burbo Bank Extension OWF Disposal Site 1S153;

e Hilbre Swash; and

e Mostyn Energy Park Expansion.

Tier 2:
Offshore Renewables:
e Mona OWF.

Tier 3:
Cables and Pipelines:
e MaresConnect Wales — Ireland Interconnector Cable.

impact the tidal/wave regime and sediment
transport during their temporal overall with
the Proposed Development.
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Potential In-

Combination Effect

Justification

Tier 4:
Offshore Renewables:
e removal of a meteorological mast at Gwynt y Mér OWF.

The MDS is as described for the Proposed Development alone (Table 1.17) and potential for
in-combination effects were considered with the projects and plans outlined in Table 1.20 and
Figure 1.9.

Tier 1:
Offshore Renewables:
e Awely Mor OWF.

Tier 2:

Offshore Renewables:

e Mona OWF.

Cables and Pipelines:

e Morgan and Morecambe OWF Transmission Assets.

Underwater noise
impacting fish and
shellfish receptors

The MDS is as described for the Proposed Development alone (Table 1.17) and potential for
in-combination effects were considered with the projects and plans outlined in Table 1.20 and
Figure 1.9.

Tier 1:
Offshore Renewables:
e Awel y Mor OWF.

Tier 2:

Offshore Renewables:

e Mona OWF;

e Morgan OWF Generation Assets; and
e Morecambe OWF Generation Assets.

These projects all involve activities which
will result in increased underwater noise
which may coincide with that of
construction activities for the Proposed
Development. These may contribute to the
impact upon fish and shellfish receptors.
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Temporary habitat loss/disturbance (along cable connection only)

The assessment of LSE during the HRA screening process identified that during the construction, operation
and maintenance, and decommissioning phases, LSE could not be ruled out for the potential impact of
temporary habitat loss/disturbance along the cable connection only. The in-combination assessment for his
impact relates to the following designated site and relevant Annex | habitat features:

e Dee Estuary SAC:
— sealamprey; and
—  river lamprey.

The in-combination effects for the Tier 1 to 4 projects presented in Table 1.21 is as previously described for
Annex | habitats (see section 1.6.4) and has not been repeated here. As outlined in Table 1.21, no other
projects or plans have been identified which may result in in in-combination effects for temporary subtidal
habitat loss and/or disturbance (along the cable connection only) during the operation and maintenance and
decommissioning phases.

Increased SSCs and associated deposition (along cable connection only)

The assessment of LSE during the HRA screening process identified that during the construction and
decommissioning phases, LSE could not be ruled out for the potential impact of increased SSCs and
associated deposition along the cable connection only. The in-combination assessment for his impact relates
to the following designated site and relevant Annex Il diadromous fish species:

e Dee Estuary SAC:

e sealamprey; and

e river lamprey.

The in-combination effects for the Tier 1 to 4 projects presented in Table 1.21 is as previously described for
Annex | habitats (see section 1.6.4) and has not been repeated here.

Underwater noise impacting fish receptors

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact of increased underwater noise. The in-combination assessment
for this impact relates to the following designated sites and relevant Annex Il diadromous fish species:

e Dee Estuary SAC:
—  sealamprey; and
—  river lamprey.
¢ River Dee and Bala Lake SAC:
— Atlantic salmon;
—  sea lamprey; and
—  river lamprey.
e Afon Gwyrfai a LIyn Cwellyn SAC:
—  Atlantic salmon.
e Afon Eden — Cors Goch Trawsfynydd SAC:
—  Atlantic salmon; and

—  freshwater pearl mussel.

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 103



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT - OFFSHORE ES TECHNICAL REPORT

e Afon Teifi/River Teifi SAC:
—  Atlantic salmon;
—  sea lamprey; and
—  river lamprey.
e Cardigan Bay SAC:
— sea lamprey; and
—  river lamprey.
Tier 1

There is the potential for in-combination impacts with one Tier 1 project in the construction phase of the
Proposed Development: Awel y Mér OWF. The construction phase of the Proposed Development is between
2024 and 2026, while that of Awel y Mér OWF is currently anticipated as 2026 to 2030 (Table 1.20). Therefore,
there may be some overlap between the underwater noise producing activities in the construction phases of
both projects, however it should be noted that it any in-combination impacts will be of a lesser extent than if
the two projects overlapped for a longer period of time (i.e. over multiple years), particularly given piling
operations at the Proposed Development will take up to just 13.5 hours to complete. The MDS for Awel y Mér
OWF assumes the instillation of monopiles for the foundations of 91 turbines and two platforms, with a
maximum hammer energy of 5,000 kJ (RWE Renewables UK, 2021b). Furthermore, this MDS also
encompasses cofferdam piling with a maximum hammer energy of 300 kJ, and clearance of up to 10 UXOs
(RWE Renewables UK, 2021b).

Underwater noise modelling undertaken for the Awel y M6r OWF indicated injury and mortality to ranges of up
to 1,600 m for Group 1 fish (sea and river lampreys) if modelled as static receptors (RWE Renewables UK,
2021b). Group 2 fish (Atlantic salmon) were only modelled as fleeing receptors as they were determined to be
transient visitors to the Awel y Mér OWF site. Modelling of Group 1 and 2 species as fleeing receptors highly
significantly reduced mortality distances, down to <100 m (RWE Renewables UK, 2021b). As with the
Proposed Development, embedded mitigation, such as soft starts, will reduce the risk of injury and mortality
for some fish species. With respect to behavioural effects, the Awel y Mér OWF indicated behavioural effects
in the range of tens of kilometres, similar to those modelled for the Proposed Development (33 km, see section
1.7.1.1).

Overall, based on the results of the underwater noise modelling presented and the very low duration of any
potential overlap in noise generating activities, there is low potential for significant in-combination impacts to
Annex Il diadromous fish causing injury from increased underwater noise during the construction phase for the
Tier 1 project.

Tier 2

There is potential for in-combination impacts with three Tier 2 projects in the construction phase: Mona OWF,
Morgan OWF Generation Assets, and Morecambe OWF Generation Assets. The construction phase of the
Proposed Development is between 2024 and 2026, while the construction phase of the three Tier 2 projects
outlined above is currently anticipated as 2026 to 2028 (Table 1.20). Therefore, there may be some overlap
between the construction phases of the Tier 2 projects, however it should be noted that it any in-combination
impacts will be of a lesser extent than if the three projects overlapped for a longer period of time (i.e. over
multiple years), particularly given that pile driving operations at the Proposed Development will be undertaken
over a total of just 13.5 hours, thereby minimising the potential for any overlap in noise generation. Although
the Mooir Vannin OWF is located within the 100 km screening buffer used to identify other plans and projects
with potential cumulative impact with regards to underwater noise (63 km away), its construction phase is
anticipated to be between 2030 — 2032. Therefore, it will not overlap with that of the Proposed Development
(2024 - 2026) and is therefore not considered further in this Tier 2 assessment.
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The MDS for the Mona OWF includes monopile and pin pile installation with a maximum hammer energy of
5,500 kJ and 2,800 kJ, respectively (Mona Offshore Wind Ltd, 2023e). Underwater noise modelling indicated
mortality ranges of up to 420 m for Group 1 fish and 670 m for Groups 2 fish during maximum hammer energy.
If modelled as static receptors, mortality ranges were modelled as 780 m for Group 1 fish and 2,090 m for
Group 2 fish (Mona Offshore Wind Ltd, 2023e). If modelled as fleeing receptors, the mortality threshold was
not exceeded for Groups 1 and 2 fish. As static receptors, injury ranges were calculated to reach outto 1,085 m
for Group 1 and 4,440 m for Group 2. Again, these were reduced to 67 m for Group 2 when modelled as fleeing
receptors, with the threshold not exceeded for Group 1 (Mona Offshore Wind Ltd, 2023e) In general, all these
values exceeded those modelled for the Proposed Development (see section 1.7.2.1).

The MDS for the Morgan OWF Generation Assets includes monopile and pin pile installation with a maximum
hammer energy of 5,500 kJ and 3,700 kJ, respectively, and clearance of up to 13 UXOs (Morgan Offshore
Wind Ltd, 2023a). For the Morgan OWF Generation Assets, underwater noise modelling indicated mortality
ranges of up to 745 m for Group 1 fish and 2,120 m for Group 2 fish, if modelled as static receptors (Morgan
Offshore Wind Ltd, 2023a). In all cases, modelling the fish as fleeing receptors highly reduced mortality ranges,
down to <100 m. As static receptors, injury distances were calculated to reach out to up to 4,760 m for Group
2, with this again reducing to <100 m in all cases when fish were modelled as fleeing receptors, with similar
patterns for all other groups of fish (Morgan Offshore Wind Ltd, 2023a). In general, all these values exceeded
those modelled for the Proposed Development (see section 1.7.2.1).

The MDS for the Morecambe OWF Generation Assets includes monopile and pin pile installation with a with a
maximum hammer energy of 5,000 kJ and 2,500 kJ, respectively (Morecambe Offshore Wind Ltd, 2023b). For
the Morecambe OWF Generation Assets, underwater noise modelling indicated mortality ranges of up to
1,600 m for Group 1 fish and 5,000 m for Group 2 fish, if modelled as static receptors. In all cases, modelling
the fish as fleeing receptors highly reduced mortality ranges, down to100 m for Group 1 fish and to 250 m for
Group 2 (Morecambe Offshore Wind Ltd, 2023b). All these values exceeded those modelled for the Proposed
Development (see section 1.7.2.1).

Overall, based on the results of the underwater noise modelling presented, there is low potential for significant
in-combination impacts causing injury from increased underwater noise during the construction phase for the
Tier 2 projects.

Tiers 3and 4

There were no Tier 3 or 4 plans, projects, or activities identified in the in-combination assessment with the
potential to result in increased underwater noise during the construction phase of the Proposed Development.

1.7.3 Assessment of adverse effects alone

1.7.3.1 Dee Estuary SAC

With respect to Annex Il diadromous fish, the function of the Dee Estuary SAC is to ensure that, subject to
natural change, the integrity of the site is maintained or restored as appropriate, and that the site contributes
to achieving the favourable conservation status of its qualifying features, by maintaining or restoring:

e Conservation objective 1 - The populations of qualifying species.
e Conservation objective 2 - The distribution of qualifying species within the site.

e Conservation objective 3 - The extent and distribution of qualifying natural habitats and habitats of
qualifying species.

e Conservation objective 4 - The structure and function of the habitats of qualifying species.

e Conservation objective 5 - The supporting processes on which qualifying natural habitats and the
habitats of qualifying species rely.
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Please note that the assessment against conservation objectives 3, 4 and 5, referring to the extent and
distribution as well as the structure and function of the habitats of qualifying species and the supporting
processes on which qualifying natural habitats and the habitats of qualifying species rely, was provided in
section 1.6.3 where potential AEol was considered with respect to natural habitats and qualifying Annex |
habitats. As such, although potential impacts on habitats will be considered in the context of populations and
distributions of qualifying species, the conservation objectives 3, 4 and 5 referring specifically to habitats of
qualifying species will not be further considered in this section.

Table 1.22 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives and therefore will be considered further in Table 1.23.

Table 1.22: Impacts Considered For Each Conservation Objective - Dee Estuary SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine the conservation objective.

Conservation Objectives

Temporary habitat loss/disturbance v v
Increased SSCs and associated deposition v v
Underwater noise impacting fish receptors v v

Table 1.23 presents the assessment of AEol of the Dee Estuary SAC with respect to qualifying Annex |l
diadromous fish. The assessment was informed by detailed operations advice for the Dee Estuary SAC interest
features published by Natural England and Countryside Council for Wales (2010).
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Table 1.23: Assessment Of AEol Of The Dee Estuary SAC

Relevant Assessment Conclusion

project

phase

c oo

Conservation objective 1 —the populations of qualifying species

Temporary habitat v |v |¥ | As presented in section 1.7.2.1, subsea cable installation may result in up to 39,000 m? and 72,000 m? | Adverse effects on the
loss/disturbance of temporary habitat loss and/or disturbance in the construction and operations and maintenance qualifying Annex I
phases, respectively. The extent of temporary habitat loss and/or disturbance during decommissioning | diadromous fish which
phase will be significantly lower than that of the construction phase due to the absence of seabed undermine the
preparation activities. conservation objective 1 of
The Proposed Development overlaps only with 0.21 km? of the Dee Estuary SAC, corresponding to the Dee Estuary SAC will
0.13% of the SAC’s total area. Although relatively high levels of information are available on the biology | not occur through impacts
of the river and sea lamprey in freshwater, much less is known about their habits in estuaries and the resulting from temporary
sea (Natural England and Countryside Council for Wales, 2010). Sea and river lampreys spawn and habitat loss and/or
spend their juvenile phase in rivers and therefore nursery and spawning areas will not be affected by the | disturbance.
Proposed Development. Young river lamprey are known to congregate in large numbers in the estuaries
of major rivers, however the cable corridor will be installed to the west of the mouth of the River Dee and
this area is not known for any particular importance to river or sea lamprey.
Both species of lamprey are considered to have moderate vulnerability to physical removal but were not
identified as vulnerable to selective extraction. Considering the small spatial extent and the location of
cable related activities, it is unlikely that individual fish or their habitat could be lost to the extent that
could impact the populations of either species.
The subtidal zone of the Dee is believed to provide an important breeding, sheltering and nursery area
for coastal fish species, which may be important prey for river and sea lamprey, including herring, sprat,
flounder, cod and haddock Melanogrammus aeglefinus. However, given that this impact will be of a
limited spatial extent and of high reversibility, it is not anticipated that prey resources will be significantly
impacted during any of the phases of the Proposed Development.
The temporary habitat loss/disturbance associated with the offshore cable during all phases of the
Proposed Development will be temporary, of short term duration and reversible. As such, this pressure
is not expected to adversely affect the population of river and sea lamprey.
Increased SSCs and vo|x v" | Sand waves are to be cleared along the cable corridor in two locations, south of the existing Douglas Adverse effects on the
associated deposition platforms, and at West Hoyle Bank, however this will happen at a significant distance (south of the qualifying Annex Il
existing Douglas platforms and at West Hoyle Bank) from the nearest boundary of the Dee Estuary SAC |diadromous fish which
and therefore is not considered to have potential to affect the SAC. As mentioned in section 1.7.2.1, undermine the
trenching during cable installation and decommissioning may result in the plume extending up to 15 km | conservation objective 1 of
to the west and that the suspended sediments may reach into the estuary, but suspended sediments are |the Dee Estuary SAC will
expected to be within the background levels (i.e. 30 mg/l). not occur through impacts
Natural England and Countryside Council for Wales (2010) identified both species of lamprey as not resulting from increased
vulnerable to changes in turbidity or siltation due to their mobility. The subtidal zone of the Dee is
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Relevant Assessment Conclusion
project

phase

c oo

believed to provide an important breeding, sheltering and nursery area for coastal fish species, which SSCs and associated
may be important prey for river and sea lamprey. However, given that the sediment plumes resulting deposition.

from activities along the cable route will stay within background levels of the naturally turbid system of
the Dee Estuary, it can be anticipated that this pressure will not alter the availability of prey species
during any of the phases of the Proposed Development and therefore have no effect on the population
of the Annex Il diadromous fish.

Given the low vulnerability of Annex Il diadromous fish to this impact, as well as the negligible
magnitude and short term nature of any increases in SSCs, this pressure is not expected to adversely
affect the population of river and sea lamprey.

Underwater noise viox X Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. 3,000kJ), mortality and | Adverse effects on the
impacting fish receptors recoverable injury to fish may occur within a maximum of 184 m of the piling activity for sea and river qualifying Annex Il
lamprey. The cumulative mortality thresholds for consecutive piling (SELcum) were not exceeded for diadromous fish which
fleeing fish, based on a swim speed of 0.5 m/s. If modelled as static receptors, the threshold for mortality | undermine the
was 204 m for lampreys. Although it is highly unlikely that fish will remain static in the water column, conservation objective 1 of
consecutive pin pile installation based on the SELcum threshold for static fish represents the worst case | the Dee Estuary SAC will
scenario based on the piling parameters provided in the MDS (see section 1.7.2.1). The outputs of not occur through impacts
underwater noise modelling for UXO clearance concluded that injury effects may occur at range of tens | resulting from the
to hundreds of metres, depending on the size of the UXO cleared and the method of detonation (see underwater noise
section 1.7.2.1) with a maximum range of up to approximately 985 m. VSP surveys may result in impacting fish receptors.

mortality/recoverable injury ranges of up to 26 m for lampreys (see section 1.7.2.1). The geophysical
and seismic surveys may occur intermittently throughout the operation and maintenance phase. It
should be noted that these ranges are the maximum ranges for the MDS (Table 1.17) and are therefore
very precautionary. It is unlikely that injury will occur within these ranges due to the implementation of
embedded mitigation measures during piling, UXO and surveys activities (Table 1.18), including soft
starts, which will allow some fish to move away from the areas of highest sound levels, before they
reach a level that would cause an injury.

In terms of behavioural disturbance as a result of piling, it may potentially affect diadromous fish up to 33
km from the source. This is a highly conservative value for lampreys as they are group 1 fish species
and are known to be less sensitive to underwater noise. Although the risk of barrier to migration due to
behavioural responses cannot be discounted (Figure 1.8), piling will take place over a short duration (up
to 13.5 hours, based upon up to 100 m minutes of piling at each of eight pin piles), intermittently and
therefore unlikely to adversely affect the population of river and sea lamprey.

Conservation objective 2 — the distribution of qualifying species within the site

Temporary habitat v |v |¥Y  |As presented in section 1.7.2.1, subsea cable installation may result in up to 39,000 m? and 72,000 m? | Adverse effects on the
loss/disturbance of temporary habitat loss and/or disturbance in the construction and operations and maintenance qualifying Annex I
phases, respectively. The extent of temporary habitat loss and/or disturbance during decommissioning | diadromous fish which
undermine the
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Relevant
project

phase

c oo

Assessment

phase will be significantly lower than that of the construction phase due to the absence of seabed
preparation activities.

The Proposed Development overlaps only with 0.21 km? of the Dee Estuary SAC, corresponding to
0.13% of the SAC’s total area. Limited information is available on the biology of the river and sea
lamprey habits in estuarine and marine environments, however, however both species spawn and spend
their juvenile phase in rivers and therefore the distribution of both species within nursery and spawning
areas will not be affected by temporary habitat loss/disturbance associated with the Proposed
Development (Natural England and Countryside Council for Wales, 2010). Young river lampreys are
known to congregate in large numbers in the estuaries of major rivers and given that the cable corridor
will be installed to the west from the mouth of the River Dee and this area is not known as of any
particular importance to river or sea lamprey. River and sea lamprey may avoid areas subject to
temporary habitat loss during installation, repair or decommissioning, but these activities will be short
term and both species are expected to return to the area following the cessation of activities. As such, it
is unlikely that temporary habitat loss will significantly affect the distribution of species within the site.

The subtidal zone of the Dee is believed to provide an important breeding, sheltering and nursery area
for coastal fish species. However, given that this impact will be of a limited spatial extent and of high
reversibility, it is not anticipated that prey resources will be significantly impacted during any of the
phases of the Proposed Development.

The temporary habitat loss/disturbance associated with offshore export cable during all phases of the
Proposed Development will be temporary, of short term duration and reversible. As such, this pressure
is not expected to adversely affect the distribution of river and sea lamprey.

Conclusion

conservation objective 2 of
the Dee Estuary SAC will
not occur through impacts
resulting from the
temporary habitat and
disturbance.

Increased SSCs and
associated deposition

Sand waves clearance will occur along the cable corridor in two locations, south of the existing Douglas
platform, and at West Hoyle Bank. These locations are a significant distance (south of the existing
Douglas platforms and at West Hoyle Bank) from the closest boundary of Dee Estuary SAC and
therefore are not considered to have potential to affect the SAC. As mentioned in section 1.7.2.1,
trenching during cable installation and decommissioning may result in the plume extending up to 15 km
to the west of the activity with suspended sediments potentially entering the estuary. These suspended
sediments are however expected to be within the background levels for the area (i.e. 30 mg/l).

Natural England and Countryside Council for Wales (2010) identified both species of lamprey as not
vulnerable to changes in turbidity or siltation due to their mobility. As such, this impact is unlikely to
affect the distribution of species within the site. The subtidal zone of the Dee is believed to provide an
important breeding, sheltering and nursery area for coastal fish species, which may be important prey
for river and sea lamprey. However, given that the sediment plumes resulting from activities along the
cable route will stay within background levels of the naturally turbid system of the Dee Estuary, it can be
anticipated that this pressure will not alter the availability of prey species during any phase of the
Proposed Development and therefore will have no effect on the distribution of Annex Il diadromous fish.

Adverse effects on the
qualifying Annex I
diadromous fish which
undermine the
conservation objective 2 of
the Dee Estuary SAC will
not occur due to impacts
resulting from the
increased SSCs and
associated deposition.
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Relevant
project

phase

c oo

Assessment

Given the low vulnerability of Annex Il diadromous fish to this impact, as well as the negligible
magnitude and short term nature of any increases in SSCs, this pressure is not expected to adversely
affect the distribution of river and sea lamprey.

Conclusion

Underwater noise
impacting fish receptors

Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. 3,000kJ), mortality and
recoverable injury to fish may occur within a maximum of 184 m of the piling activity for sea and river
lamprey (see section 1.7.2.1). The cumulative mortality thresholds for consecutive piling (SELcum) were
not exceeded for fleeing fish, based on a swim speed of 0.5 m/s. If modelled as static receptors, the
threshold for mortality was 204 m for lampreys. Although it is highly unlikely that fish will remain static in
the water column, consecutive pin pile installation based on the SELcum threshold for static fish
represents the worst case scenario based on the piling parameters provided in the MDS (see section
1.7.2.1). The outputs of underwater noise modelling for UXO clearance concluded that injury effects to
the diadromous fish considered may occur at a range of tens to hundreds of metres, depending on the
size of the UXO cleared and the method of detonation (see section 1.7.2.1) with a maximum range of up
to approximately 985 m. VSP surveys may result in mortality/recoverable injury ranges of up to 26 m for
lampreys (see section 1.7.2.1). The geophysical and seismic surveys may occur intermittently
throughout the operation and maintenance phase. However, the overlap of injury ranges with the
boundaries of the SAC is highly unlikely and therefore the risk of affecting sea and river lamprey
distribution within the site is low.

In terms of behavioural disturbance due to piling, it may potentially affect diadromous fish up to 33 km
from the source and there is therefore potential for an overlap between the behavioural range and the
SAC boundary (Figure 1.8). However, the maximum disturbance range of 33 km is highly conservative
for lampreys because these are group 1 fish species, known to be less sensitive to underwater noise.
The Popper et al. (2014) guidelines provide qualitative behavioural criteria for fish from a range of sound
sources, with the risk of behavioural effects on group 1 fish from piling operations considered to be
moderate to high in the near to intermediate field (i.e. <1km from piling operations) and low in the far
field (i.e. in the range of kilometres form piling operations). Although changes in the distribution of sea
and river lamprey within the site due to behavioural responses cannot be discounted, impacts due to
underwater noise (piling, UXO clearance, geophysical/seismic surveys) will take place over a short
duration (e.g. less than 13.5 hours for piling in total), intermittently and are therefore unlikely to
adversely affect their distribution outside the SAC in the long term.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the
conservation objective 2 of
the Dee Estuary SAC will
not occur through impacts
resulting from the
underwater noise
impacting fish receptors.
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Summary

In line with findings presented in Table 1.23, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying fish species of the Dee Estuary SAC, will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, with respect to relevant Annex Il qualifying fish species, it can be concluded that there is no risk of
an adverse effect on the integrity of the Dee Estuary SAC as a result of activities associated with the Proposed
Development alone.

1.7.3.2 River Dee and Bala Lake SAC

With respect to Annex Il diadromous fish, the vision of the River Dee and Bala Lake SAC is for it to be in a
favourable conservation status, where all of the following conditions are satisfied:

o Conservation objective 1 - The parameters defined in the NRW (2022d) for the watercourse must be
met.

¢ Conservation objective 2 - The SAC feature populations will be stable or increasing over the long term.

e Conservation objective 3 - The natural range of the features in the SAC is neither being reduced nor is
likely to be reduced for the foreseeable future.

¢ Conservation objective 4 - There will be no reduction in the area or quality of habitat for the feature
populations in the SAC on a long termbasis.

e Conservation objective 5 - All known, controllable factors, affecting the achievement of these conditions
are under control (many factors may be unknown or beyond human control).

Table 1.24 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives and therefore will be considered further in Table 1.25.

Table 1.24: Impacts Considered For Each Conservation Objective — River Dee And Bala Lake SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine the conservation objective.

Conservation Objectives

3

Underwater noise impacting fish receptors x v v v v

Please note that conservation objective 1 will not be considered further as there is no pathway for the
underwater noise to adversely affect the parameters defined in the vision for the watercourse (NRW, 2022d).
Table 1.25 presents the assessment of AEol of the River Dee and Bala Lake SAC with respect to qualifying
Annex Il diadromous fish.
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Table 1.25: Assessment Of AEol Of The River Dee And Bala Lake SAC

Relevant project |Assessment Conclusion

phase

c o | DD |

Conservation objective 2 - The SAC feature populations will be stable or increasing over the long term

Subsea noise impacting
fish receptors

v

X

X

Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. 3,000kJ),
mortality and recoverable injury to fish may occur within a maximum of 184 m and 314 m of
the piling activity for lamprey species and Atlantic salmon, respectively (see section 1.7.2.1).
The cumulative mortality thresholds for consecutive piling (SELcum) were not exceeded for
fleeing fish, based on a swim speed of 0.5 m/s. If modelled as static receptors, the threshold
for mortality was 204 m for lampreys and 625 m for salmonids. Although it is highly unlikely
that fish will remain static in the water column, consecutive pin pile installation based on the
SELcum threshold for static fish represents the worst-case scenario based on the piling
parameters provided in the MDS (see section 1.7.2.1). The outputs of underwater noise
modelling for UXO clearance concluded that injury effects may occur at range of tens to
hundreds of metres, depending on the size of the UXO cleared and the method of detonation
(see section 1.7.2.1) with a maximum range of up to approximately 985 m. VSP surveys may
result in mortality/recoverable injury ranges of up to 26 m and 54 for lamprey species and
Atlantic salmon, respectively (see section 1.7.2.1). The geophysical and seismic surveys
may occur intermittently throughout the operation and maintenance phase. It should be
noted that these ranges are the maximum ranges for the MDS (Table 1.17) and are
therefore very precautionary. It is unlikely that injury will occur within these ranges due to the
implementation of embedded mitigation measures during piling, UXO and surveys activities
(Table 1.18), including soft starts, which will allow some fish to move away from the areas of
highest sound levels, before they reach a level that would cause an injury.

In terms of behavioural disturbance as a result of piling, it may potentially affect diadromous
fish up to 33 km from the source. This is a highly conservative value for lamprey species and
Atlantic salmon as they are group 1 and 2 fish species and are known to be less sensitive to
underwater noise. Although the risk of barrier to migration due to behavioural responses to
underwater noise cannot be discounted (Figure 1.8), impacts such as piling, UXO clearance
and geophysical/seismic surveys will take place over a short duration, intermittently and
therefore unlikely to adversely affect the populations of Atlantic salmon, river and sea
lamprey in the long term.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 2 of the River Dee
and Bala Lake SAC will not
occur as a result of impacts
resulting from the
underwater noise impacting
fish receptors.

Conservation objective 3

— The natural range o

f the features in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Subsea noise impacting
fish receptors

v

X

X

Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as
presented in section 1.7.2.1 are highly conservative and are based upon the MDS. The
implementation of embedded mitigation measures during piling, UXO and surveys activities
(Table 1.18), including soft starts, will allow some fish to move away from the areas of
highest sound levels, before they reach a level that would cause an injury. In terms of

behavioural disturbance as a result of piling, it may potentially affect diadromous fish up to

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 3 of the River Dee
and Bala Lake SAC will not
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Assessment Conclusion

Relevant project
phase

c o | DD |

33 km from the source. There will however be no overlap of injury and/or disturbance ranges
with the boundaries of the SAC. Atlantic salmon, sea and river lamprey may potentially be
temporarily deterred from the areas outside of the SAC, which may constitute their natural
range, although lamprey species and Atlantic salmon are group 1 and 2 fish species and are
known to be less sensitive to underwater noise.

Due to the short duration and intermittent nature of piling, UXO clearance and
geophysical/seismic survey activities, it is unlikely that natural range of the diadromous fish
will be reduced in the long term.

occur due to impacts
resulting from the
underwater noise impacting
fish receptors.

Conservation objective 4

- There will be no reduction in the area or quality of habitat for the feature populations in the SAC on a long term basis

Subsea noise impacting | v X X Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as Adverse effects on the
fish receptors presented in section 1.7.2.1 are considered highly conservative and are based upon the qualifying Annex Il
MDS. The implementation of embedded mitigation measures during piling, UXO and surveys | diadromous fish which
activities (Table 1.18), including soft starts, will allow some fish to move away from the areas | undermine the conservation
of highest sound levels, before they reach a level that would cause an injury. In terms of objective 4 of the River Dee
behavioural disturbance due to piling, it may potentially affect diadromous fish up to 33 km and Bala Lake SAC will not
from the source. There will however be no overlap of injury and/or disturbance ranges with occur as a result of impacts
the boundaries of the SAC, but Atlantic salmon, sea and river lamprey may be temporarily resulting from the
deterred from the areas outside of the SAC which may represent their habitat during certain | underwater noise impacting
life cycle stages. Nevertheless, lamprey species and Atlantic salmon are group 1 and 2 fish | fish receptors.
species and are known to be less sensitive to underwater noise. Due to the short duration
and intermittency of piling, UXO clearance and geophysical/seismic survey activities, it is
unlikely that area or quality of habitat of the diadromous fish will be reduced in the long term.
Conservation objective 5- All known, controllable factors, affecting the achievement of these conditions are under control (many factors may be unknown or
beyond human control).
v X x Adverse effects on the

Subsea noise impacting
fish receptors

Given the conclusions made for the conservation objectives above, it is considered that all
factors affecting the achievement of these conditions will remain under control.

qualifying Annex Il
diadromous fish which
undermine the conservation
objective 5 of the River Dee
and Bala Lake SAC will not
occur as a result of impacts
resulting from the
underwater noise impacting
fish receptors.
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Summary

In line with findings presented in Table 1.25, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying fish species of the River Dee and Bala Lake SAC, will not occur as a result
of activities associated with the Proposed Development alone.

Therefore, with respect to relevant Annex Il qualifying fish species, it can be concluded that there is no risk of
an adverse effect on the integrity of the River Dee and Bala Lake SAC as a result of activities associated with
the Proposed Development alone.

1.7.3.3 Afon Gwyrfai a LIlyn Cwellyn SAC

With respect to Annex Il diadromous fish, the vision of the Afon Gwyrfai a LIlyn Cwellyn SAC is for it to be of
favourable conservation status, where all of the following conditions are satisfied:

¢ Conservation objective 1 - The conservation objective for the watercourse as outlined in (NRW, 2022b)
must be met.

e Conservation objective 2 - The population of the feature in the SAC is stable or increasing over the long
term.

¢ Conservation objective 3 - The natural range of the feature in the SAC is neither being reduced nor is
likely to be reduced for the foreseeable future. The natural range is taken to mean those reaches where
predominantly suitable habitat for each life stage exists over the long term.

e Conservation objective 4 - The Gwyrfai will continue to be a sufficiently large habitat to maintain the
feature’s population in the SAC on a long termbasis.

Table 1.26 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives and therefore will be considered further in Table 1.27.

Table 1.26: Impacts Considered For Each Conservation Objective - Afon Gwyrfai A LIlyn Cwellyn SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine the conservation objective.

Conservation Objectives

1 2

Underwater noise impacting fish receptors X v 4 x

Please note that conservation objective 1 will not be considered further as there is no pathway for underwater
noise to adversely affect the parameters defined in the vision for the watercourse (NRW, 2022b). Similarly,
given the distance from the Proposed Development to Afon Gwyrfai a Llyn Cwellyn SAC (113.4 km), there is
no potential for the underwater noise generated by the Proposed Development to restrict the spatial extent of
the suitable habitat within the river, and as such conservation objective 4 will not be considered further. Table
1.27 presents the assessment of AEol of the Afon Gwyrfai a LIlyn Cwellyn SAC with respect to qualifying Annex
Il diadromous fish.
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Table 1.27: Assessment Of AEol Of The Afon Gwyrfai A Llyn Cwellyn SAC

Relevant
project phase

C

O D

Assessment

Conclusion

Conservation objective 2 - The population of the feature in the SAC is stable or increasing over the long term

Underwater noise v X X Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. 3,000kJ), mortality | Adverse effects on the
impacting fish and recoverable injury to fish may occur within a maximum of 314 m of the piling activity for Atlantic | qualifying Annex Il
receptors salmon. The cumulative mortality thresholds for consecutive piling (SELcum) were not exceeded for diadromous fish which
fleeing fish, based on a swim speed of 0.5 m/s. If modelled as static receptors, the threshold for undermine the conservation
mortality was 625 m for salmonids. Although it is highly unlikely that fish will remain static in the objective 2 of the Afon
water column, consecutive pin pile installation based on the SELcum threshold for static fish Gwyrfai a LIyn Cwellyn SAC
represents the worst-case scenario based on the piling parameters provided in the MDS (see section | will not occur as a result of
1.7.2.1). The outputs of underwater noise modelling for UXO clearance concluded that injury effects | impacts resulting from the
may occur at a range of tens to hundreds of metres, depending on the size of the UXO cleared and | underwater noise impacting
the method of detonation (see section 1.7.2.1) with a maximum range of up to approximately 985 m. | fish receptors.
VSP surveys may result in mortality/recoverable injury ranges of up to 54 m for Atlantic salmon (see
section 1.7.2.1). The geophysical and seismic surveys may occur intermittently throughout the
operation and maintenance phase. It should be noted that these ranges are the maximum ranges for
the MDS (Table 1.17) and are therefore considered very precautionary. It is unlikely that injury will
occur within these ranges due to the implementation of embedded mitigation measures during piling,
UXO and surveys activities (Table 1.18), including soft starts, which will allow some fish to move
away from the areas of highest sound levels, before they reach a level that would cause an injury.
Additionally, these activities will be taking place within the Proposed Development, which is located
approximately 113.4 km from the Afon Gwyrfai a LIyn Cwellyn SAC.
In terms of behavioural disturbance as a result of piling, it may potentially affect diadromous fish up
to 33 km from the source. This is a highly conservative value for Atlantic salmon as it is group 2 fish
species and is known to be less sensitive to underwater noise. Although the risk of barrier to
migration due to behavioural responses cannot be discounted at a distance from the site (Figure
1.8), impacts generating underwater noise (piling, UXO clearance, geophysical/seismic surveys) will
take place over a short duration and there is no potential for overlap of behavioural disturbance
ranges with the SAC boundary. As such, underwater noise is unlikely to adversely affect the
population of Atlantic salmon in the long term.
Conservation objective 3 - The natural range of the feature in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future
Underwater noise v x X Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as presented in Adverse effects on the
impacting fish section 1.7.2.1 are considered highly conservative. The implementation of embedded mitigation qualifying Annex Il
receptors measures during piling, UXO and surveys activities (Table 1.18), including soft starts, which will allow | diadromous fish which
some fish to move away from the areas of highest sound levels, before they reach a level that would | undermine the conservation
cause an injury. In terms of behavioural disturbance as a result of piling, it may potentially affect objective 3 of the Afon
diadromous fish up to 33 km from the source. There will be no overlap of injury and/or disturbance Gwyrfai a LIyn Cwellyn SAC
ranges with the boundaries of the SAC, however, Atlantic salmon may be temporarily deterred from | will not occur as a result of

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2

rpsgroup.com

Page 115



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT — OFFSHORE ES TECHNICAL REPORT

Relevant Assessment Conclusion

project phase

the areas outside of the SAC which may constitute their natural range, although Atlantic salmon is a |impacts resulting from the
group 2 fish species and is known to be less sensitive to underwater noise. Due to the short duration | underwater noise impacting
of piling, UXO clearance and geophysical/seismic survey activities, it is unlikely that natural range of | fish receptors.

the diadromous fish features will be reduced in the long term.
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Summary

In line with findings presented in Table 1.27, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying fish species of the Afon Gwyrfai a Llyn Cwellyn SAC, will not occur as a
result of activities associated with the Proposed Development alone.

Therefore, with respect to relevant Annex Il qualifying fish species, it can be concluded that there is no risk of
an adverse effect on the integrity of the Afon Gwyrfai a LIyn Cwellyn SAC as a result of activities associated
with the Proposed Development alone.

1.7.3.4 Afon Eden — Cors Goch Trawsfynydd SAC

The generic conservation objectives for Atlantic salmon, an Annex Il diadromous fish, and freshwater pearl
mussel, two qualifying features of the Afon Eden — Cors Goch Trawsfynydd SAC, for the physical habitat,
water quality and population attributes are listed below.

e Conservation objective 1 - Quality (including flow regime, water quality and physical habitat) should be
being maintained, or where appropriate improving. There should be sufficient habitat, of sufficient quality,
to support the population in the long term.

¢ Conservation objective 2 — The distribution of the population should be being maintained or where
appropriate increasing.

e Conservation objective 3 —There should be sufficient habitat, of sufficient quality, to support the
population in the long term.

e Conservation objective 4 - The size of the population should be stable or increasing, allowing for natural
variability, and sustainable in the long term.

e Conservation objective 5 - Factors affecting the population or its habitat should be under appropriate
control.

Table 1.28 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives and therefore will be considered further in Table 1.29.

Table 1.28: Impacts Considered For Each Conservation Objective - Afon Eden - Cors Goch
Trawsfynydd SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine the conservation objective.

Conservation Objectives

3

Underwater noise impacting fish receptors x v v v v

Please note that conservation objective 1 will not be considered further as there is no pathway for the
underwater noise to adversely affect the parameters defined for quality (NRW, 2022a). Table 1.29 presents
the assessment of AEol of the Afon Eden — Cors Goch Trawsfynydd SAC with respect to qualifying Annex I
diadromous fish and freshwater pearl mussel.
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Table 1.29: Assessment Of AEol Of The Afon Eden — Cors Goch Trawsfynydd SAC

Relevant Assessment Conclusion
project

Conservation objective 2 — The distribution of the population should be being maintained or where appropriate increasing

Subsea noise v | x |x |Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. Adverse effects on the qualifying Annex Il diadromous

impacting fish 3,000kJ), mortality and recoverable injury to fish may occur within a maximum of 314 | fish and freshwater pearl mussel which undermine the

receptors m of the piling activity for Atlantic salmon. The cumulative mortality thresholds for conservation objective 2 of the Afon Eden — Cors
consecutive piling (SELcum) were not exceeded for fleeing fish, based on a swim Goch Trawsfynydd SAC will not occur as a result of
speed of 0.5 m/s. If modelled as static receptors, the threshold for mortality was impacts resulting from the underwater noise impacting
625 m for salmonids. Although it is highly unlikely that fish will remain static in the fish receptors.

water column, consecutive pin pile installation based on the SELcum threshold for
static fish represents the worst-case scenario based on the piling parameters
provided in the MDS (see section 1.7.2.1). The outputs of underwater noise
modelling for UXO clearance concluded that injury effects may occur at range of tens
to hundreds of metres, depending on the size of the UXO cleared and the method of
detonation (see section 1.7.2.1), with a maximum range of up to ~985 m. VSP
surveys may result in mortality/recoverable injury ranges of up to 54 m for Atlantic
salmon (see section 1.7.2.1). The geophysical and seismic surveys may occur
intermittently throughout the operation and maintenance phase. Given that the
activities will be taking place within the Proposed Development, located
approximately 197.3 km from the Afon Eden — Cors Goch Trawsfynydd SAC, the
overlap of injury ranges with the boundaries of the SAC is highly unlikely and
therefore the risk of affecting Atlantic salmon distribution within the site is low.

In terms of behavioural disturbance as a result of piling, it may potentially affect
diadromous fish up to 33 km from the source and therefore there is potential for an
overlap of behavioural range contours with the SAC boundaries (Figure 1.8).
However, this maximum range of 33 km is considered highly conservative for Atlantic
salmon due to the classification of this species as a group 2 fish species, known to
be less sensitive to underwater noise. The Popper et al. (2014) guidelines provide
qualitative behavioural criteria for fish from a range of sound sources, with the risk of
behavioural effects on group 2 fish from piling operations considered to be moderate
to high in the near to intermediate field (i.e. <1km from piling operations) and low in
the far field (i.e. in the range of kilometres form piling operations). Although changes
in distribution of Atlantic salmon within the site due to behavioural responses cannot
be discounted, impacts through generating underwater noise (piling, UXO clearance,
geophysical/seismic surveys) will take place over a short duration (e.g. piling of eight
pin piles is expected to take less than 13.5 hours in total) and therefore unlikely to
adversely affect their distribution outside the SAC in the long term.
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Relevant Assessment
project

Adult freshwater pearl mussel are confined to freshwater habitats therefore there is
no pathway for direct effects to this species during construction of the Proposed
Development as a result of underwater noise. Additionally, given that the adverse
impacts on Atlantic salmon are unlikely to occur, indirect impacts on pearl mussel are
not anticipated.

Conclusion

Conservation objective 3 —There should be sufficient habitat, of sufficient quality, to support the population in the long term

Subsea noise
impacting fish
receptors

v

X

X

Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as
presented in section 1.7.2.1 are highly conservative and the implementation of
embedded mitigation measures during piling, UXO and surveys activities (Table
1.18), including soft starts, which will allow some fish to move away from the areas of
highest sound levels, before they reach a level that would cause an injury. In terms of
behavioural disturbance as a result of piling, it may potentially affect diadromous fish
up to 33 km from the source. There will be no overlap of injury and/or disturbance
ranges with the boundaries of the SAC, which is located approximately 197.3 km
from the Proposed Development, however, Atlantic salmon may be temporarily
deterred from the areas outside of the SAC which may represent their habitat during
certain life cycle stages, although Atlantic salmon is a group 2 fish species that is
known to be of low sensitivity to underwater noise. Due to the short duration and
intermittency of piling, UXO clearance and geophysical/seismic survey activities, it is
unlikely that the area or quality of habitat of the diadromous fish feature will be
reduced in the long term.

Adult freshwater pearl mussel are confined to freshwater habitats therefore there is
no pathway for direct effects to this species during construction of the Proposed
Development as a result of underwater noise. Additionally, given that the adverse
impacts on Atlantic salmon are unlikely to occur, indirect impacts on pearl mussel are
not anticipated.

Adverse effects on the qualifying Annex Il diadromous
fish and freshwater pearl mussel which undermine the
conservation objective 3 of the Afon Eden — Cors
Goch Trawsfynydd SAC will not occur as a result of
impacts resulting from the underwater noise impacting
fish receptors.

Conservation objective 4 -

The size of the population should be stable or increasing, allowing for natural variability, and sustainable in the long term

Subsea noise
impacting fish
receptors

v

X

X

Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as
presented in section 1.7.2.1 are highly conservative and the implementation of
embedded mitigation measures during piling, UXO and surveys activities (Table
1.18), including soft starts, which will allow some fish to move away from the areas of
highest sound levels, before they reach a level that would cause an injury. In terms of
behavioural disturbance as a result of piling, it may potentially affect diadromous fish
up to 33 km from the source. There will be no overlap of injury and/or disturbance
ranges with the boundaries of the SAC, which is located approximately 197.3 km
from the Proposed Development, however, Atlantic salmon may be temporarily
deterred from the areas outside of the SAC which may represent their habitat during

Adverse effects on the qualifying Annex Il diadromous
fish and freshwater pearl mussel which undermine the
conservation objective 4 of the Afon Gwyrfai a Llyn
Cwellyn SAC will not occur as a result of impacts
resulting from the underwater noise impacting fish
receptors.
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Relevant Assessment Conclusion
project

certain life cycle stages, although Atlantic salmon is a group 2 fish species that is
known to be of low sensitivity to underwater noise. As such, underwater noise is
unlikely to adversely affect the population of Atlantic salmon in the long term.

Adult freshwater pearl mussel are confined to freshwater habitats therefore there is
no pathway for direct effects to this species during construction of the Proposed
Development as a result of underwater noise. Additionally, given that the adverse
impacts on Atlantic salmon are unlikely to occur, indirect impacts on pearl mussel are
not anticipated

Conservation objective 5 - Factors affecting the population or its habitat should be under appropriate control

Subsea noise v | x |x | Given the conclusions made for the conservation objectives above, it is considered | Adverse effects on the qualifying Annex Il diadromous
impacting fish that all factors affecting the achievement of these conditions will remain under fish and freshwater pearl mussel which undermine the
receptors control. conservation objective 5 of the Afon Gwyrfai a Llyn

Cwellyn SAC will not occur as a result of impacts
resulting from the underwater noise impacting fish
receptors.
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Summary

In line with findings presented in Table 1.29, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying fish species and freshwater pearl mussel of the Afon Eden — Cors Goch
Trawsfynydd SAC, will not occur as a result of activities associated with the Proposed Development alone.

Therefore, with respect to relevant Annex Il qualifying fish species and freshwater pearl mussel, it can be
concluded that there is no risk of an adverse effect on the integrity of the Afon Eden — Cors Goch Trawsfynydd
SAC as a result of activities associated with the Proposed Development alone.

1.7.3.5 Afon Teifi/River Teifi SAC

With respect to Annex Il diadromous fish, the vision of the River Teifi SAC is for it to be of favourable
conservation status, where all of the following conditions are satisfied:

o Conservation objective 1 - The parameters defined in the NRW (2022c) for the watercourse must be
met.

o Conservation objective 2 - The SAC feature populations will be stable or increasing over the long term.

e Conservation objective 3 - The natural range of the features in the SAC is neither being reduced nor is
likely to be reduced for the foreseeable future.

¢ Conservation objective 4 - There is, and will continue to be, a sufficiently large habitat to maintain the
feature’s population in the SAC on a long termbasis.

Table 1.30 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives and therefore will be considered further in Table 1.31.

Table 1.30: Impacts Considered For Each Conservation Objective — River Teifi SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine the conservation objective.

Conservation Objectives

Underwater noise impacting fish receptors X v v x

Please note that conservation objective 1 will not be considered further as there is no pathway for the
underwater noise to adversely affect the parameters defined in the vision for the watercourse (NRW, 2022c).
Similarly, given significant distance from the Proposed Development and River Teifi SAC, there is no potential
for the underwater noise to restrict spatial extent of the suitable habitat within the river and as such
conservation objective 4 will not be considered further. Table 1.31 presents the assessment of AEol of the
River Teifi SAC with respect to qualifying Annex Il diadromous fish.
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Table 1.31: Assessment Of AEol Of The River Teifi SAC

Relevant project | Assessment

Conclusion

Conservation objective 2 - The SAC feature populations will be stable or increasing over the long term

Subsea noise
impacting fish
receptors

v

X

X

Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. 3,000kJ), mortality
and recoverable injury to fish may occur within a maximum of 184 m and 314 m of the piling activity
for lamprey species and Atlantic salmon, respectively. The cumulative mortality thresholds for
consecutive piling (SELcum) were not exceeded for fleeing fish, based on a swim speed of 0.5 m/s. If
modelled as static receptors, the threshold for mortality was 204 m for lampreys and 625 m for
salmonids. Although it is highly unlikely that fish will remain static in the water column, consecutive
pin pile installation based on the SELcum threshold for static fish represents the worst-case scenario
based on the piling parameters provided in the MDS (see section 1.7.2.1). The outputs of underwater
noise modelling for UXO clearance concluded that injury effects may occur at range of tens to
hundreds of metres, depending on the size of the UXO cleared and the method of detonation (see
section 1.7.2.1) with a maximum range of up to approximately 985 m. VSP surveys may result in
mortality/recoverable injury ranges of up to 26 m and 54 for lamprey species and Atlantic salmon,
respectively (see section 1.7.2.1). It should be noted that these ranges are the maximum ranges for
the MDS (Table 1.17) and therefore considered very precautionary. It is unlikely that injury will occur
within these ranges due to the implementation of embedded mitigation measures during piling, UXO
and surveys activities (Table 1.18), including soft starts, which will allow some fish to move away
from the areas of highest sound levels, before they reach a level that would cause an injury.

In terms of behavioural disturbance as a result of piling, it may potentially affect diadromous fish up
to 33 km from the source. This is a highly conservative value for lamprey species and Atlantic
salmon as they are group 1 and 2 fish species and are known to be less sensitive to underwater
noise. Although the risk of causing a barrier to migration due to behavioural responses cannot be
discounted (Figure 1.8), impacts such as piling, UXO clearance and geophysical/seismic surveys will
take place at a significant distance from the SAC (approximately 211 km). Noise producing activities
will be short in duration and intermittent, and therefore unlikely to adversely affect the population of
Atlantic salmon, river and sea lamprey in the long term.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 2 of the River Teifi
SAC will not occur as a
result of impacts resulting
from the underwater noise
impacting fish receptors.

Conservation objective 3 - The n

atural range of the features in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Subsea noise
impacting fish
receptors

v

X

X

Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as presented in
section 1.7.2.1 are considered highly conservative. The implementation of embedded mitigation
measures during piling, UXO and surveys activities (Table 1.18), including soft starts, will allow some
fish to move away from the areas of highest sound levels, before they reach a level that would cause
an injury. In terms of behavioural disturbance as a result of piling, it may potentially affect
diadromous fish up to 33 km from the source. There will be no overlap of injury and/or disturbance
ranges with the boundaries of the SAC as the Proposed Development is located approximately 211
km away, however, Atlantic salmon, sea and river lamprey may be temporarily deterred from the
areas outside of the SAC which may constitute their natural range. Lamprey and Atlantic salmon are

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 3 of the River Teifi
SAC will not occur as a
result of impacts resulting
from the underwater noise
impacting fish receptors.
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Relevant project | Assessment Conclusion

group 1 and 2 fish species and are known to be less sensitive to underwater noise. Due to the short
duration and intermittency of piling, UXO clearance and geophysical/seismic survey activities, it is
unlikely that natural range of the diadromous fish will be reduced in the long term.

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 123



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT - OFFSHORE ES TECHNICAL REPORT

Summary

In line with findings presented in Table 1.31, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying fish species of the River Teifi SAC, will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, with respect to relevant Annex Il qualifying fish species, it can be concluded that there is no risk of
an adverse effect on the integrity of the River Teifi SAC as a result of activities associated with the Proposed
Development alone.

1.7.3.6 Cardigan Bay SAC

With respect to Annex Il diadromous fish, the vision of the Cardigan Bay SAC is for it to be of FCS, where all
of the following conditions are satisfied:

o Conservation objective 1 - The SAC feature populations is maintaining itself and viable as part of the
natural habitat on a long-term basis.

e Conservation objective 2 - The natural range of the features in the SAC is neither being reduced nor is
likely to be reduced for the foreseeable future.

Conservation objective 3 - The habitats and species are in a condition that is required to support the
dynamics of the features within the SAC and populations beyond the SAC is stable or
increasing. Table 1.32 presents potential impacts resulting from the activities at the
Proposed Development that may affect conservation objectives and therefore will be
considered further in Table 1.31.Table 1.32: Impacts Considered For Each
Conservation Objective — Cardigan Bay SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine the conservation objective.

Conservation Objectives

1 2

Underwater noise impacting fish receptors v v v

Table 1.33 presents the assessment of AEol of the Cardigan Bay SAC with respect to qualifying Annex Il
diadromous fish.
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Table 1.33: Assessment of AEol Of Cardigan Bay SAC

Relevant project

Assessment

Conclusion

Conservation objective 1 - The SAC feature populations is maintaining itself and viable as part of the natural habitat on a long-term basis

Subsea noise v x X
impacting fish

receptors

Based on maximum peak experience (SPLpk) and maximum hammer energy (i.e. 3,000kJ), mortality
and recoverable injury to fish may occur within a maximum of 184 m of the piling activity for lamprey
species. The cumulative mortality thresholds for consecutive piling (SELcum) were not exceeded for
fleeing fish, based on a swim speed of 0.5 m/s. If modelled as static receptors, the threshold for
mortality was 204 m for lampreys. Although it is highly unlikely that fish will remain static in the water
column, consecutive pin pile installation based on the SEL.um threshold for static fish represents the
worst-case scenario based on the piling parameters provided in the MDS (see section 1.7.2.1). The
outputs of underwater noise modelling for UXO clearance concluded that injury effects may occur at
range of tens to hundreds of metres, depending on the size of the UXO cleared and the method of
detonation (see section 1.7.2.1) with a maximum range of up to approximately 985 m. VSP surveys
may result in mortality/recoverable injury ranges of up to 26 m for lamprey species (see section
1.7.2.1). It should be noted that this range is the maximum range for the MDS (Table 1.17) and
therefore considered very precautionary. It is unlikely that injury will occur within this range due to the
implementation of embedded mitigation measures during piling, UXO and surveys activities (Table
1.18), including soft starts, which will allow some fish to move away from the areas of highest sound
levels, before they reach a level that would cause an injury.

In terms of behavioural disturbance as a result of piling, it may potentially affect diadromous fish up
to 33 km from the source. This is a highly conservative value for lamprey species are group 1 fish
species and are known to be less sensitive to underwater noise. Although the risk of causing a
barrier to migration due to behavioural responses cannot be discounted (Figure 1.8), impacts such
as piling, UXO clearance and geophysical/seismic surveys will take place at a significant distance
from the SAC (approximately 211 km). Noise producing activities will be short in duration and
intermittent, and therefore unlikely to adversely affect the population of river and sea lamprey in the
long term.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 1 of the Cardigan
Bay SAC will not occur as a
result of impacts resulting
from the underwater noise
impacting fish receptors.

Conservation objective 3 - The natural

range of the features in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Subsea noise v X X
impacting fish

receptors

Potential injury ranges as a result of piling, UXO and geophysical/seismic surveys as presented in
section 1.7.2.1 are considered highly conservative. The implementation of embedded mitigation
measures during piling, UXO and surveys activities (Table 1.18), including soft starts, will allow some
fish to move away from the areas of highest sound levels, before they reach a level that would cause
an injury. In terms of behavioural disturbance as a result of piling, it may potentially affect
diadromous fish up to 33 km from the source. There will be no overlap of injury and/or disturbance
ranges with the boundaries of the SAC as the Proposed Development is located approximately 211
km away, however, sea and river lamprey may be temporarily deterred from the areas outside of the
SAC which may constitute their natural range. Lamprey are group 1 fish species and are known to be
less sensitive to underwater noise. Due to the short duration and intermittency of piling, UXO

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 2 of the Cardigan
Bay SAC will not occur as a
result of impacts resulting
from the underwater noise
impacting fish receptors.
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Relevant project | Assessment

clearance and geophysical/seismic survey activities, it is unlikely that natural range of the
diadromous fish will be reduced in the long term.

Conclusion

Conservation objective 3 - The habitats
or increasing

beyond the SAC is

stable

and species are in a condition that is required to support the dynamics of the features within the SAC and populations

Subsea noise
impacting fish
receptors

v

X

X

Given the conclusions made for the conservation objectives above, it is considered that all factors
affecting the achievement of these conditions will remain under control.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 3 of the Cardigan
Bay SAC will not occur as a
result of impacts resulting
from the underwater noise
impacting fish receptors.
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Summary

In line with findings presented in Table 1.33, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying fish species of the Cardigan Bay SAC, will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, with respect to relevant Annex Il qualifying fish species, it can be concluded that there is no risk of
an adverse effect on the integrity of the Cardigan Bay SAC as a result of activities associated with the Proposed
Development alone.

1.7.4 Assessment of adverse effects in-combination with other plans
and projects

1.7.4.1 Dee Estuary SAC

The assessment in this section will focus on Annex Il diadromous fish that are qualifying features of the Dee
Estuary SAC (sea lamprey and river lamprey) and impacts associated with Proposed Development in-
combination with other plans and projects, with respect to the conservation objectives established for this site.
The assessment of adverse effects in-combination will be provided with respect to the same conservation
objectives that were presented in section 1.7.3.1 for the Proposed Development alone and will not be repeated
here.

Some potential impacts resulting from the activities at Proposed Development that may affect conservation
objectives of the Dee Estuary SAC, presented in Table 1.22 are also applicable to the in-combination
assessment of AEol of the Dee Estuary SAC with respect to qualifying Annex Il diadromous fish species. The
potential impacts applicable to the in-combination assessment are:

e temporary habitat loss/disturbance (along cable connection only);
e increased SSCs and associated deposition (along cable connection only); and
¢ underwater noise impacting fish receptors (Table 1.34).

The assessment was informed by detailed operations advice for the Dee Estuary SAC interest features
published by Natural England and Countryside Council for Wales (Natural England and Countryside Council
for Wales, 2010).
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Table 1.34: Assessment Of AEol Of The Dee Estuary SAC In-Combination With Other Plans And Projects

Relevant project

Assessment

Conclusion

c o D

Conservation objective 1 —the populations of qualifying species

Temporary habitat v v v As previously described for the Proposed Development alone (Table 1.23), this impact is not | Adverse effects on the
loss/disturbance (along expected to adversely affect the populations of qualifying species for this site (sea lamprey qualifying Annex Il
cable connection only) and river lamprey). diadromous fish which
Tier 1 undermine the conservation
As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination objective 1 of the Dee
effects in the construction phase only: the Mostyn Energy Park Expansion, which is situated Estuary .SAC will not oceur
within the Dee Estuary SAC. However, activities associated with the Tier 1 project are through impacts res_ultmg
predicted to be of local spatial extent, short term in duration (for individual activities), from temporary habltat loss
intermittent, and of high reversibility. Given the localised extent of this impact for the Tier 1 and/o_r d|§turbe_1nce -
project, and that it doesn’t overlap with the cable connection of the Proposed Development, comblnatlon with other plans
any temporary habitat loss/disturbance is not anticipated to affect the Annex Il diadromous | 2nd Projects.
fish features of the Dee Estuary SAC during the construction phase.
Tiers 2, 3,and 4
As per section 1.6.2.2, there were no Tier 2, 3 or 4 plans or projects identified with the
potential to result in in-combination effects regarding temporary habitat loss/disturbance
during any phases of the Proposed Development.
Summary
Temporary habitat loss/disturbance along the cable connection is therefore not predicted to
restrict conservation objective 1 of the Dee Estuary SAC.
Increased SSCs and v X v As previously described for the Proposed Development alone (Table 1.23), this impact is not | Adverse effects on the

associated deposition
(along cable connection

only)

expected to adversely affect the populations of qualifying species for this site (sea lamprey
and river lamprey).

Tier 1

As per section 1.7.2.2, four Tier 1 projects were identified with a potential for in-combination
effects in the construction phase, and one project in the decommissioning phase. However,
activities associated with these Tier 1 projects are predicted to be of local spatial extent,
short term in duration (for individual activities), intermittent, and of high reversibility. Given
the localised extent of this impact for the Tier 1 projects, and that none overlap with the
cable connection of the Proposed Development, any increased SSCs are not anticipated to
affect the Annex Il diadromous fish of the Dee Estuary SAC during the construction or
decommissioning phases.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with the Mona OWF in
the construction phase of the Proposed Development and with Mona OWF and the Morgan

qualifying Annex Il
diadromous fish which
undermine the conservation
objective 1 of the Dee
Estuary SAC will not occur
as a result of impacts
resulting from the increased
SSCs and associated
deposition in-combination
with other plans and
projects.
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Relevant project

phase

c o D

Assessment

and Morecambe OWF Transmission Assets in the decommissioning phase. The modelling

for Mona OWF suggested that suspended sediments would be resuspended on subsequent
tides and sediment plumes would reduce with distance from the site (Mona Offshore Wind
Ltd, 2023a). At the time of writing, there was no publicly available information to quantify this
impact at the Morgan and Morecambe OWF Transmission Assets. As the transmission
assets only involve cables, it is likely that sedimentation will be of a lower extent to that of
Mona OWF. These activities would be of limited spatial extent, intermittent in frequency, and
unlikely to interact with sediment plumes from the Proposed Development.

As above for the Tier 1 projects, due to the localised extent of this impact and no overlap
with the cable connection of the Proposed Development, any increased SSCs are not
anticipated to affect the Annex Il diadromous fish of the Dee Estuary SAC during the
construction or decommissioning phases.

Tier 3

As per section 1.7.2.2, there was potential for in-combination effects with one Tier 3 project
only in the construction phase of the Proposed Development: The Maresconnect
interconnector cable. At the time of writing, there was limited information available on this
project, however activities associated with increased SSCs are likely to be similar to those
for the installation of cables at the Proposed Development.

As above for the Tier 1 projects, due to the localised extent of this impact and no overlap
with the cable connection of the Proposed Development, any increased SSCs are not
anticipated to affect the Annex Il diadromous fish of the Dee Estuary SAC during the
construction or decommissioning phases.

Tier 4

As per section 1.7.2.2, there was potential for in-combination effects with one Tier 4 project
only in the construction phase of the Proposed Development: the removal of a
meteorological mast at Gwynt y Mor OWF. At the time of writing, there was limited
information available on this project, however activities associated with increased SSCs are
likely to be lower than those for the construction of the Proposed Development.

As above for the Tier 1 projects, due to the localised extent of this impact and no overlap
with the cable connection of the Proposed Development, any increased SSCs are not
anticipated to affect the Annex Il diadromous fish of the Dee Estuary SAC during the
construction or decommissioning phases.

Summary

Increased SSCs and associated deposition in-combination with other plans and projects is
therefore not predicted to restrict conservation objective 1 of Dee Estuary SAC.

Conclusion
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Underwater noise
impacting fish receptors

Relevant project
phase

o |p |
X

Assessment

As previously described for the Proposed Development alone (Table 1.23), this impact is not
expected to adversely affect the populations of qualifying species for this site (sea lamprey
and river lamprey).

Tier 1

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase: Awel y Mér OWF. There may be some overlap between
the construction phase of Awel y Mér OWF and the Proposed Development (up to a year),
which suggests in-combination impacts would be lower than if they overlapped for multiple
years. Furthermore, there will only be up to 13.5 hours of piling at the Proposed
Development, which is low in comparison to the Tier 1 and Tier 2 projects identified. At the
Awel y Mor OWF, mortality ranges were modelled for this project (<100 m for fish as fleeing
receptors) and behavioural effects of underwater noise were modelled as similar to that of
the Proposed Development (RWE Renewables UK, 2021b). Furthermore, embedded
mitigation, such as soft starts, will potentially reduce the risk of impact to diadromous fish
species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the Dee Estuary SAC during the construction phase.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with three Tier 2
projects in the construction phase of the Proposed Development: Mona OWF, Morgan OWF
Generation Assets, and Morecambe OWF Generation Assets. As above for the Tier 1
project, there may be some overlap between the construction phases of the Tier 2 projects
(up to a year), however it should be noted that it any in-combination impacts will be of a
lesser extent than if the Tier 2 projects overlapped for a longer period of time (i.e. over
multiple years). The underwater noise modelling for all three Tier 2 projects presented injury
ranges of <100 m or with threshold not exceeded for Group 1 fish (lamprey species)
modelled as fleeing receptors (Mona Offshore Wind Ltd, 2023b, Morecambe Offshore Wind
Ltd, 2023b, Morgan Offshore Wind Ltd, 2023a). Furthermore, embedded mitigation, such as
soft starts, will potentially reduce the risk of impact to diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the Dee Estuary SAC during the construction phase.

Summary

Increased underwater noise in-combination with other plans and projects is therefore not
predicted to restrict conservation objective 1 of Dee Estuary SAC.

Conclusion

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 1 of the Dee
Estuary SAC will not occur
as a result of increased
underwater noise in-
combination with other plans
and projects.

Conservation objective 2 —the distribution of qualifying species within the site
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Temporary habitat
loss/disturbance (along
cable connection only)

Relevant project
phase

o |p |
v

Assessment

As previously described for the Proposed Development alone (Table 1.23), this impact is not
expected to adversely affect the distribution of qualifying species for this site (sea lamprey
and river lamprey).

Tier 1

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase only: the Mostyn Energy Park Expansion, which is situated
within the Dee Estuary SAC. However, activities associated with the Tier 1 project are
predicted to be of local spatial extent, short term in duration (for individual activities),
intermittent, and of high reversibility. Given the localised extent of this impact for the Tier 1
project, and that it doesn’t overlap with the cable connection of the Proposed Development,
any temporary habitat loss/disturbance is not anticipated to affect the Annex Il diadromous
fish features of the Dee Estuary SAC during the construction phase.

Tiers 2, 3,and 4

As per section 1.6.2.2, there were no Tier 2, 3 or 4 plans or projects identified with the
potential to result in in-combination effects regarding temporary habitat loss/disturbance
during any phases of the Proposed Development.

Summary

Temporary habitat loss/disturbance along the cable connection is therefore not predicted to
restrict conservation objective 2 of the Dee Estuary SAC.

Conclusion

Adverse effects on the
qualifying Annex I
diadromous fish which
undermine the conservation
objective 1 of the Dee
Estuary SAC will not occur
through impacts resulting
from temporary habitat loss
and/or disturbance in-
combination with other plans
and projects.

Increased SSCs and v X As previously described for the Proposed Development alone (Table 1.23), this impact is not | Adverse effects on the
associated deposition expected to adversely affect the distribution of qualifying species for this site (sea lamprey qualifying Annex Il
(along cable connection and river lamprey). diadromous fish which
only) undermine the conservation
Using the information presented above for conservation objective 1, increased SSCs and objective 2 of the Dee
associated deposition in-combination with other plans and projects is not predicted to restrict Estuary SAC W'” not oceur
conservation objective 2 of Dee Estuary SAC. asa r_esult of Impacts
resulting from the increased
SSCs and associated
deposition in-combination
with other plans and
projects.
Underwater noise v x Adverse effects on the

impacting fish receptors

As previously described for the Proposed Development alone (Table 1.23), this impact is not
expected to adversely affect the distribution of qualifying species for this site (sea lamprey
and river lamprey).

qualifying Annex Il
diadromous fish which
undermine the conservation
objective 2 of the Dee
Estuary SAC will not occur
as a result of increased
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Relevant project |Assessment Conclusion

phase

c o D

Using the information presented above for conservation objective 1, underwater noise in- underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective 2 | combination with other plans
of Dee Estuary SAC. and projects.
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Summary

In line with findings presented in Table 1.34, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying species of the Dee Estuary SAC, will not occur as a result of activities
associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex Il qualifying species, it can be concluded that there is no risk of an
adverse effect on the integrity of the Dee Estuary SAC as a result of activities associated with the Proposed
Development in-combination with other plans and projects.

1.7.4.2 River Dee and Bala Lake SAC

The assessment in this section will focus on Annex Il diadromous fish that are qualifying features of the River
Dee and Bala Lake SAC (Atlantic salmon, sea lamprey and river lamprey) and impacts associated with
Proposed Development in-combination with other plans and projects, with respect to the conservation
objectives established for this site. The assessment of adverse effects in-combination will be provided with
respect to the same conservation objectives that were presented in section 1.7.3.2 for the Proposed
Development alone and will not be repeated here.

The impact of underwater noise resulting from activities at the Proposed Development is also applicable to the
in-combination assessment of AEol with respect to the qualifying Annex Il diadromous fish species and
conservation objectives of the River Dee and Bala Lake SAC (Table 1.35).

It should be noted that conservation objective 1 will not be considered further as there is no pathway for the
underwater noise to adversely affect the parameters defined in the vision for the watercourse (NRW, 2022d).
Table 1.35 presents the in-combination assessment of AEol of the River Dee and Bala Lake SAC with respect
to qualifying Annex Il diadromous fish.
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Table 1.35: Assessment Of AEol Of The River Dee And Bala Lake SAC In-Combination With Other Plans And Projects

Relevant project Assessment Conclusion
phase

C (@] D
Conservation objective 2 - The SAC feature populations will be stable or increasing over the long term

Underwater noise v X X As previously described for the Proposed Development alone (Table 1.25), this impactis | Adverse effects on the qualifying

impacting fish not expected to adversely affect the populations of qualifying species for this site (Atlantic | Annex Il diadromous fish which

receptors salmon, sea lamprey and river lamprey). undermine the conservation
Tier 1 objective 2 of the River Dee and

Bala Lake SAC will not occur as
a result of impacts resulting from
underwater noise in-combination
with other plans and projects. .

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase: Awel y Mér OWF. There may be some overlap between
the construction phase of Awel y Mér OWF and the Proposed Development (up to a year),
which suggests in-combination impacts would be lower than if they overlapped for multiple
years. Furthermore, there will only be up to 13.5 hours of piling at the Proposed
Development, which is low in comparison to the Tier 1 and Tier 2 projects identified. At the
Awel y Mér OWF, mortality ranges were modelled for this project (<100 m for fish as
fleeing receptors) and behavioural effects of underwater noise were modelled as similar to
that of the Proposed Development (RWE Renewables UK, 2021b). Furthermore,
embedded mitigation, such as soft starts, will potentially reduce the risk of impact to
diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous
fish of the River Dee and Bala Lake SAC during the construction phase.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with three Tier 2
projects in the construction phase of the Proposed Development: Mona OWF, Morgan
OWF Generation Assets, and Morecambe OWF Generation Assets. As above for the Tier
1 project, there may be some overlap between the construction phases of the Tier 2
projects (up to a year), however it should be noted that it any in-combination impacts will
be of a lesser extent than if the Tier 2 projects overlapped for a longer period of time (i.e.
over multiple years). The underwater noise modelling for Mona OWF and Morgan OWF
Generation Assets presented injury ranges of <100 m or with threshold not exceeded for
Group 1 fish (lamprey species) and Group 2 fish (Atlantic salmon) modelled as fleeing
receptors (Mona Offshore Wind Ltd, 2023b, Morgan Offshore Wind Ltd, 2023a). For the
Morecambe OWF Generation Assets, this range of <100 m was also modelled for Group 1
species, and 250 m was modelled for Group 2 species (Morecambe Offshore Wind Ltd,
2023b). Furthermore, embedded mitigation, such as soft starts, will potentially reduce the
risk of impact to diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous
fish of the River Dee and Bala Lake SAC during the construction phase.
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Relevant project
phase

Assessment

Conclusion

Summary

Increased underwater noise in-combination with other plans and projects is therefore not
predicted to restrict conservation objective 1 of the River Dee and Bala Lake SAC.

Conservation objective 3 - Th

e natural range of the features in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Underwater noise v

impacting fish
receptors

X X

As previously described for the Proposed Development alone (Table 1.25), this impact is
not expected to adversely affect the natural range of qualifying species for this site (Atlantic
salmon, sea lamprey and river lamprey).

Using the information presented above for conservation objective 2, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective
3 of the River Dee and Bala Lake SAC.

Adverse effects on the qualifying
Annex Il diadromous fish which
undermine the conservation
objective 3 of the River Dee and
Bala Lake SAC will not occur as
a result of impacts resulting from
underwater noise in-combination
with other plans and projects. .

Conservation objective 4 - Th

ere wil

lbenor

eduction in the area or quality of habitat for the feature populations in the SAC on a long term basis

Underwater noise v

impacting fish
receptors

X

As previously described for the Proposed Development alone (Table 1.25), this impact is
not expected to adversely affect the area or quality of habitat of the qualifying species for
this site (Atlantic salmon, sea lamprey and river lamprey).

Using the information presented above for conservation objective 2, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective
4 of the River Dee and Bala Lake SAC.

Adverse effects on the qualifying
Annex Il diadromous fish which
undermine the conservation
objective 4 of the River Dee and
Bala Lake SAC will not occur as
a result of impacts resulting from
underwater noise in-combination
with other plans and projects. .

Conservation objective 5- All
beyond human control).

known, contro

Ilable factors, affecting the achievement of these conditions are under control (many factors may be unknown or

Underwater noise v

impacting fish
receptors

Given the conclusions made for the conservation objectives above, it is considered that all
factors affecting the achievement of these conditions will remain under control.

Adverse effects on the qualifying
Annex Il diadromous fish which
undermine the conservation
objective 5 of the River Dee and
Bala Lake SAC will not occur as
a result of impacts resulting from
underwater noise in-combination
with other plans and projects. .
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Summary

In line with findings presented in Table 1.35 adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying species of the River Dee and Bala Lake SAC, will not occur as a result of
activities associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex Il qualifying species, it can be concluded that there is no risk of an
adverse effect on the integrity of the River Dee and Bala Lake SAC as a result of activities associated with the
Proposed Development in-combination with other plans and projects.

1.7.4.3 Afon Gwyrfai a LIlyn Cwellyn SAC

The assessment in this section will focus on Annex Il diadromous fish that are qualifying features of the Afon
Gwyrfai a Llyn Cwellyn SAC (Atlantic salmon) and impacts associated with Proposed Development in-
combination with other plans and projects, with respect to the conservation objectives established for this site.
The assessment of adverse effects in-combination will be provided with respect to the same conservation
objectives that were presented in section 1.7.3.3 for the Proposed Development alone and will not be repeated
here.

The impact of underwater noise resulting from activities at the Proposed Development is also applicable to the
in-combination assessment of AEol with respect to the qualifying Annex Il diadromous fish species and
conservation objectives of the Afon Gwyrfai a LIlyn Cwellyn SAC (Table 1.36).

It should be noted that conservation objective 1 will not be considered further as there is no pathway for
underwater noise to adversely affect the parameters defined in the vision for the watercourse (NRW, 2022b).
Similarly, given significant distance from the Proposed Development and Afon Gwyrfai, there is no potential
for the underwater noise to restrict spatial extent of the suitable habitat within the river and as such
conservation objective 4 will not be considered further. Table 1.36 presents the in-combination assessment of
AEol of the Afon Gwyrfai a LIyn Cwellyn SAC with respect to qualifying Annex Il diadromous fish.
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Table 1.36: Assessment Of AEol Of The Afon Gwyrfai A LIyn Cwellyn SAC In-Combination With Other Plans And Projects

Relevant project Assessment Conclusion
phase

C 0o D

Conservation objective 2 - The population of the feature in the SAC is stable or increasing over the long term

Underwater noise 4 x x As previously described for the Proposed Development alone (Table 1.27) this impact is not | Adverse effects on the
impacting fish expected to adversely affect the populations of qualifying species for this site (Atlantic qualifying Annex Il
receptors salmon). diadromous fish which

Tier 1 undermine the conservation

objective 2 of the Afon
Gwyrfai a LIyn Cwellyn SAC
will not occur as a result of
underwater noise in-
combination with other plans
and projects.

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase: Awel y Mér OWF. There may be some overlap between
the construction phase of Awel y Mér OWF and the Proposed Development (up to a year),
which suggests in-combination impacts would be lower than if they overlapped for multiple
years. Furthermore, there will only be up to 13.5 hours of piling at the Proposed
Development, which is low in comparison to the Tier 1 and Tier 2 projects identified. At the
Awel y Mor OWF, mortality ranges were modelled for this project (<100 m for fish as fleeing
receptors) and behavioural effects of underwater noise were modelled as similar to that of
the Proposed Development (RWE Renewables UK, 2021b). Furthermore, embedded
mitigation, such as soft starts, will potentially reduce the risk of impact to diadromous fish
species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the Afon Gwyrfai a LIlyn Cwellyn SAC during the construction phase.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with three Tier 2
projects in the construction phase of the Proposed Development: Mona OWF, Morgan OWF
Generation Assets, and Morecambe OWF Generation Assets. As above for the Tier 1
project, there may be some overlap between the construction phases of the Tier 2 projects
(up to a year), however it should be noted that it any in-combination impacts will be of a
lesser extent than if the Tier 2 projects overlapped for a longer period of time (i.e. over
multiple years). The underwater noise modelling for Mona OWF and Morgan OWF
Generation Assets presented injury ranges of <100 m or with threshold not exceeded for
Group 2 fish (Atlantic salmon) modelled as fleeing receptors (Mona Offshore Wind Ltd,
2023b, Morgan Offshore Wind Ltd, 2023a). For the Morecambe OWF Generation Assets,
this range of up to 250 m was modelled for Group 2 species (Morecambe Offshore Wind Ltd,
2023b). Furthermore, embedded mitigation, such as soft starts, will potentially reduce the
risk of impact to diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the Afon Gwyrfai a LIlyn Cwellyn SAC during the construction phase.
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Relevant project Assessment Conclusion
phase

c |lo b |

Summary

Increased underwater noise in-combination with other plans and projects is therefore not
predicted to restrict conservation objective 2 of Afon Gwyrfai a LIyn Cwellyn SAC.

Conservation objective 3 - The natural range of the feature in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Underwater noise v X X As previously described for the Proposed Development alone (Table 1.27) this impact is not | Adverse effects on the
impacting fish expected to adversely affect the natural range of the qualifying species for this site (Atlantic | qualifying Annex Il
receptors salmon). diadromous fish which

undermine the conservation
objective 3 of the Afon
Gwyrfai a LIyn Cwellyn SAC
will not occur as a result of
underwater noise in-
combination with other plans
and projects.

Using the information presented above for conservation objective 2, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective 3
of the Afon Gwyrfai a LIlyn Cwellyn SAC.
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Summary

In line with findings presented in Table 1.36, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying species of the Afon Gwyrfai a LIlyn Cwellyn SAC, will not occur as a result
of activities associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex Il qualifying species, it can be concluded that there is no risk of an
adverse effect on the integrity of the Afon Gwyrfai a LIyn Cwellyn SAC as a result of activities associated with
the Proposed Development in-combination with other plans and projects.

1.7.4.4 Afon Eden - Cors Goch Trawsfynydd SAC

The assessment in this section will focus on Annex Il diadromous fish that are qualifying features of the Afon
Eden — Cors Goch Trawsfynydd SAC (Atlantic salmon and freshwater pearl mussel) and impacts associated
with Proposed Development in-combination with other plans and projects, with respect to the conservation
objectives established for this site. The assessment of adverse effects in-combination will be provided with
respect to the same conservation objectives that were presented in section 1.7.3.4 for the Proposed
Development alone and will not be repeated here.

The impact of underwater noise resulting from activities at the Proposed Development is also applicable to the
in-combination assessment of AEol with respect to the qualifying Annex Il diadromous fish species and
conservation objectives of the Afon Eden — Cors Goch Trawsfynydd SAC (Table 1.37).

It should be noted that conservation objective 1 will not be considered further as there is no pathway for the
underwater noise to adversely affect the parameters defined for quality parameters (NRW, 2022a). Table 1.37
presents the in-combination assessment of AEol of the Afon Eden — Cors Goch Trawsfynydd SAC with respect
to qualifying Annex Il diadromous fish.
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Table 1.37: Assessment Of AEol Of The Afon Eden — Cors Goch Trawsfynydd SAC In-Combination With Other Plans And Projects

Relevant project Assessment Conclusion
phase

C (@] D
Conservation objective 2 — The distribution of the population should be being maintained or where appropriate increasing

Underwater noise v X X As previously described for the Proposed Development alone (Table 1.29) this impact is Adverse effects on the qualifying

impacting fish not expected to adversely affect the population distribution of qualifying species for this site | Annex Il diadromous fish and

receptors (Atlantic salmon and freshwater pearl mussel). freshwater pearl mussel which
Tier 1 undermine the conservation

objective 2 of the Afon Eden —
Cors Goch Trawsfynydd SAC will
not occur as a result of underwater
noise in-combination with other
plans and projects.

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase: Awel y Mér OWF. There may be some overlap between
the construction phase of Awel y Mér OWF and the Proposed Development (up to a year),
which suggests in-combination impacts would be lower than if they overlapped for multiple
years. Furthermore, there will only be up to 13.5 hours of piling at the Proposed
Development, which is low in comparison to the Tier 1 and Tier 2 projects identified. At the
Awel y Mor OWF, mortality ranges were modelled for this project (<100 m for fish as
fleeing receptors) and behavioural effects of underwater noise were modelled as similar to
that of the Proposed Development (RWE Renewables UK, 2021b). Furthermore,
embedded mitigation, such as soft starts, will potentially reduce the risk of impact to
diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous
fish of the Afon Eden — Cors Goch Trawsfynydd SAC during the construction phase.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with three Tier 2
projects in the construction phase of the Proposed Development: Mona OWF, Morgan
OWF Generation Assets, and Morecambe OWF Generation Assets. As above for the Tier
1 project, there may be some overlap between the construction phases of the Tier 2
projects (up to a year), however it should be noted that it any in-combination impacts will
be of a lesser extent than if the Tier 2 projects overlapped for a longer period of time (i.e.
over multiple years). The underwater noise modelling for Mona OWF and Morgan OWF
Generation Assets presented injury ranges of <100 m or with thresholds not exceeded for
Group 2 fish (Atlantic salmon) modelled as fleeing receptors (Mona Offshore Wind Ltd,
2023b, Morgan Offshore Wind Ltd, 2023a). For the Morecambe OWF Generation Assets,
this range of up to 250 m was modelled for Group 2 species (Morecambe Offshore Wind
Ltd, 2023b). Furthermore, embedded mitigation, such as soft starts, will potentially reduce
the risk of impact to diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous
fish of the Afon Eden — Cors Goch Trawsfynydd SAC during the construction phase.

Summary
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Relevant project Assessment

phase

C

o D

predicted to restrict conservation objective 2 of Afon Eden — Cors Goch Trawsfynydd SAC.

Increased underwater noise in-combination with other plans and projects is therefore not

Conclusion

Conservation objective 3 —=Th

ere should be sufficient habitat, of sufficient quality, to support the population in the long term

Underwater noise
impacting fish
receptors

v

X

X

As previously described for the Proposed Development alone (Table 1.29) this impact is
not expected to adversely affect the habitat quantity and quality of the qualifying species
for this site (Atlantic salmon and freshwater pearl mussel).

Using the information presented above for conservation objective 2, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective
3 of the Afon Eden — Cors Goch Trawsfynydd SAC.

Adverse effects on the qualifying
Annex Il diadromous fish and
freshwater pearl mussel which
undermine the conservation
objective 3 of the Afon Eden —
Cors Goch Trawsfynydd SAC will
not occur as a result of underwater
noise in-combination with other
plans and projects.

Conservation objective 4 - Th

e size

of the population should be stable or increasing, allowing for natural variability, and sustainable in the long term

Underwater noise
impacting fish
receptors

v

X

X

As previously described for the Proposed Development alone (Table 1.29) this impact is
not expected to adversely affect the population size of the qualifying species for this site
(Atlantic salmon and freshwater pearl mussel).

Using the information presented above for conservation objective 2, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective
4 of the Afon Eden — Cors Goch Trawsfynydd SAC.

Adverse effects on the qualifying
Annex Il diadromous fish and
freshwater pearl mussel which
undermine the conservation
objective 4 of the Afon Eden —
Cors Goch Trawsfynydd SAC will
not occur as a result of underwater
noise in-combination with other
plans and projects.

Conservation objective 5 - Factors affectin

g the population or its habitat should be under appropriate control

Underwater noise
impacting fish
receptors

v

X

X

Given the conclusions made for the conservation objectives above, it is considered that all
factors affecting the achievement of these conditions will remain under control.

Adverse effects on the qualifying
Annex Il diadromous fish and
freshwater pearl mussel which
undermine the conservation
objective 5 of the Afon Eden —
Cors Goch Trawsfynydd SAC will
not occur as a result of underwater
noise in-combination with other
plans and projects.
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Summary

In line with findings presented in Table 1.37, adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying species of the Afon Eden — Cors Goch Trawsfynydd SAC, will not occur as
a result of activities associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex Il qualifying species, it can be concluded that there is no risk of an
adverse effect on the integrity of the Afon Eden — Cors Goch Trawsfynydd SAC as a result of activities
associated with the Proposed Development in-combination with other plans and projects.

1.7.4.5 River Teifi SAC

The assessment in this section will focus on Annex Il diadromous fish that are qualifying features of the River
Teifi SAC (Atlantic salmon, sea lamprey, and river lamprey) and impacts associated with Proposed
Development in-combination with other plans and projects, with respect to the conservation objectives
established for this site. The assessment of adverse effects in-combination will be provided with respect to the
same conservation objectives that were presented in section 1.7.3.5 for the Proposed Development alone and
will not be repeated here.

The impact of underwater noise resulting from activities at the Proposed Development is also applicable to the
in-combination assessment of AEol with respect to the qualifying Annex Il diadromous fish species and
conservation objectives of the River Teifi SAC (Table 1.38).

It should be noted that conservation objective 1 will not be considered further as there is no pathway for the
underwater noise to adversely affect the parameters defined in the vision for the watercourse (NRW, 2022c).
Similarly, given significant distance from the Proposed Development and River Teifi SAC, there is no potential
for the underwater noise to restrict spatial extent of the suitable habitat within the river and as such
conservation objective 4 will not be considered further. Table 1.38 presents the in-combination assessment of
AEol of the River Teifi SAC with respect to qualifying Annex Il diadromous fish.
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Table 1.38: Assessment Of AEol Of The River Teifi SAC In-Combination With Other Plans And Projects

Relevant project |Assessment Conclusion
phase

C 0o |p |

Conservation objective 2 - The SAC feature populations will be stable or increasing over the long term

Underwater noise v X X As previously described for the Proposed Development alone (Table 1.31) this impact is not | Adverse effects on the
impacting fish receptors expected to adversely affect the populations of qualifying species for this site (Atlantic qualifying Annex Il

salmon, sea lamprey and river lamprey). diadromous fish which

Tier 1 undermine the conservation

objective 2 of the River Teifi
SAC will not occur as a
result of underwater noise
in-combination with other
plans and projects.

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase: Awel y Mér OWF. There may be some overlap between
the construction phase of Awel y Mér OWF and the Proposed Development (up to a year),
which suggests in-combination impacts would be lower than if they overlapped for multiple
years. Furthermore, there will only be up to 13.5 hours of piling at the Proposed
Development, which is low in comparison to the Tier 1 and Tier 2 projects identified. At the
Awel y Mor OWF, mortality ranges were modelled for this project (<100 m for fish as fleeing
receptors) and behavioural effects of underwater noise were modelled as similar to that of
the Proposed Development (RWE Renewables UK, 2021b). Furthermore, embedded
mitigation, such as soft starts, will potentially reduce the risk of impact to diadromous fish
species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the River Teifi SAC during the construction phase.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with three Tier 2
projects in the construction phase of the Proposed Development: Mona OWF, Morgan OWF
Generation Assets, and Morecambe OWF Generation Assets. As above for the Tier 1
project, there may be some overlap between the construction phases of the Tier 2 projects
(up to a year), however it should be noted that it any in-combination impacts will be of a
lesser extent than if the Tier 2 projects overlapped for a longer period of time (i.e. over
multiple years). The underwater noise modelling for Mona OWF and Morgan OWF
Generation Assets presented injury ranges of <100 m or with threshold not exceeded for
Group 1 fish (lamprey species) and Group 2 fish (Atlantic salmon) modelled as fleeing
receptors (Mona Offshore Wind Ltd, 2023b, Morgan Offshore Wind Ltd, 2023a). For the
Morecambe OWF Generation Assets, this range of <100 m was also modelled for Group 1
species, and 250 m was modelled for Group 2 species (Morecambe Offshore Wind Ltd,
2023b). Furthermore, embedded mitigation, such as soft starts, will potentially reduce the
risk of impact to diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the River Teifi SAC during the construction phase.
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Relevant project |Assessment Conclusion
phase

C 0o |p |

Summary

Increased underwater noise in-combination with other plans and projects is therefore not
predicted to restrict conservation objective 2 of River Teifi SAC.

Conservation objective 3 - The natural range of the features in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Underwater noise v X X As previously described for the Proposed Development alone (Table 1.31), this impact is not | Adverse effects on the
impacting fish receptors expected to adversely affect the natural range of qualifying species for this site (Atlantic qualifying Annex Il
salmon, sea lamprey and river lamprey). diadromous fish which

undermine the conservation

Using the information presented above for conservation objective 2, underwater noise in- objective 3 of the River Teifi

combination with other plans and projects is not predicted to restrict conservation objective 3 SAC will not occur as a
of the River Teifi SAC. result of underwater noise

in-combination with other
plans and projects.
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Summary

In line with findings presented in Table 1.38 adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying species of the River Teifi SAC, will not occur as a result of activities
associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex Il qualifying species, it can be concluded that there is no risk of an
adverse effect on the integrity of the River Teifi SAC as a result of activities associated with the Proposed
Development in-combination with other plans and projects.

1.7.4.6 Cardigan Bay SAC

The assessment in this section will focus on Annex Il diadromous fish that are qualifying features of the
Cardigan Bay SAC (sea lamprey, and river lamprey) and impacts associated with Proposed Development in-
combination with other plans and projects, with respect to the conservation objectives established for this site.
The assessment of adverse effects in-combination will be provided with respect to the same conservation
objectives that were presented in section 1.7.3.6 for the Proposed Development alone and will not be repeated
here.

The impact of underwater noise resulting from activities at the Proposed Development is also applicable to the
in-combination assessment of AEol with respect to the qualifying Annex Il diadromous fish species and
conservation objectives of the Cardigan Bay SAC (Table 1.39). Table 1.39 presents the in-combination
assessment of AEol of the Cardigan Bay SAC with respect to qualifying Annex Il diadromous fish.
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Table 1.39: Assessment of AEol of Cardigan Bay SAC In-Combination With Other Plans And Projects

Conservation objective 1 - The SAC feature populations is maintaining itself and viable as part of the natural habitat on a long-term basis

Underwater noise
impacting fish receptors

v

X

X

As previously described for the Proposed Development alone (Table 1.33) this impact is not
expected to adversely affect the populations of qualifying species for this site (sea lamprey
and river lamprey).

Tier 1

As per section 1.7.2.2, one Tier 1 project was identified with a potential for in-combination
effects in the construction phase: Awel y Mér OWF. There may be some overlap between
the construction phase of Awel y Mér OWF and the Proposed Development (up to a year),
which suggests in-combination impacts would be lower than if they overlapped for multiple
years. Furthermore, there will only be up to 13.5 hours of piling at the Proposed
Development, which is low in comparison to the Tier 1 and Tier 2 projects identified. At the
Awel y Mér OWF, mortality ranges were modelled for this project (<100 m for fish as fleeing
receptors) and behavioural effects of underwater noise were modelled as similar to that of
the Proposed Development (RWE Renewables UK, 2021b). Furthermore, embedded
mitigation, such as soft starts, will potentially reduce the risk of impact to diadromous fish
species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the Cardigan Bay SAC during the construction phase.

Tier 2

As per section 1.7.2.2, there was potential for in-combination effects with three Tier 2
projects in the construction phase of the Proposed Development: Mona OWF, Morgan OWF
Generation Assets, and Morecambe OWF Generation Assets. As above for the Tier 1
project, there may be some overlap between the construction phases of the Tier 2 projects
(up to a year), however it should be noted that it any in-combination impacts will be of a
lesser extent than if the Tier 2 projects overlapped for a longer period of time (i.e. over
multiple years). The underwater noise modelling for Mona OWF and Morgan OWF
Generation Assets presented injury ranges of <100 m or with threshold not exceeded for
Group 1 fish (lamprey species) modelled as fleeing receptors (Mona Offshore Wind Ltd,
2023b, Morgan Offshore Wind Ltd, 2023a). For the Morecambe OWF Generation Assets,
this range of <100 m was also modelled for Group 1 species (Morecambe Offshore Wind
Ltd, 2023b). Furthermore, embedded mitigation, such as soft starts, will potentially reduce
the risk of impact to diadromous fish species.

Overall, increased underwater noise is not anticipated to affect the Annex Il diadromous fish
of the Cardigan Bay SAC during the construction phase.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 1 of the Cardigan
Bay SAC will not occur as a
result of underwater noise
in-combination with other
plans and projects.
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Summary

Increased underwater noise in-combination with other plans and projects is therefore not
predicted to restrict conservation objective 1 of Cardigan Bay SAC.

Conservation objective 2

- The natural r

ange of the features in the SAC is neither being reduced nor is likely to be reduced for the foreseeable future

Underwater noise
impacting fish receptors

v

X

X

As previously described for the Proposed Development alone (Table 1.33), this impact is not
expected to adversely affect the natural range of qualifying species for this site (sea lamprey
and river lamprey).

Using the information presented above for conservation objective 1, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective 2
of the Cardigan Bay SAC.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 2 of the Cardigan
Bay SAC will not occur as a
result of underwater noise
in-combination with other
plans and projects.

Conservation objective 3 - The habitats and species are in a condition that is required to support the dynamics of the features within the SAC and populations

beyond the SAC is stable or increasing

Underwater noise
impacting fish receptors

v

X

As previously described for the Proposed Development alone (Table 1.33), this impact is not
expected to adversely affect the natural range of qualifying species for this site (sea lamprey
and river lamprey).

Using the information presented above for conservation objective 1, underwater noise in-
combination with other plans and projects is not predicted to restrict conservation objective 3
of the Cardigan Bay SAC.

Adverse effects on the
qualifying Annex Il
diadromous fish which
undermine the conservation
objective 3 of the Cardigan
Bay SAC will not occur as a
result of underwater noise
in-combination with other
plans and projects.
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Summary

In line with findings presented in Table 1.39 adverse effects which undermine the conservation objectives set
for the relevant Annex Il qualifying species of the Cardigan Bay SAC, will not occur as a result of activities
associated with the Proposed Development in-combination with other plans and projects.

Therefore, with respect to relevant Annex Il qualifying species, it can be concluded that there is no risk of an
adverse effect on the integrity of the Cardigan Bay SAC as a result of activities associated with the Proposed
Development in-combination with other plans and projects.

1.8 Assessment of potential AEol: Annex Il marine mammals

As listed in section 1.4.1.3, the HRA Stage 1 Screening Report identified the potential for LSEs on the following
European sites designated for Annex Il marine mammal features (Figure 1.10):

e North Anglesey Marine SAC;

¢ North Channel SAC;

e Lleyn Peninsula and the Sarnau SAC;

¢ West Wales Marine SAC;

e Strangford Lough SAC;

e Murlough SAC;

e Cardigan Bau SAC;

e The Maidens SAC;

e Pembrokeshire Marine SAC;

e Bristol Channel Approaches SAC;

e Lundy SAC;

e Rockabill to Dalkey Island SAC;

e Saltee Islands SAC; and

¢ Roaringwater Bay and Islands SAC.

LSEs on these European sites were identified for the following impacts:

¢ During the construction phase:
— injury and disturbance from underwater noise generated from piling;
— injury and disturbance from underwater noise generated during UXO detonation;
— injury and disturbance from underwater noise generated during geophysical and seismic surveys;
— injury and disturbance from vessel activity and other noise producing activities; and
— effects on marine mammals due to changes in prey availability (North Anglesey Marine SAC only).

e During the operations and maintenance phase:

— injury and disturbance from underwater noise generated during geophysical and seismic surveys;
and

— injury and disturbance from vessel activity and other noise producing activities; and Effects on
marine mammals due to changes in prey availability (North Anglesey Marine SAC only).
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e During the decommissioning phase:
— injury and disturbance from vessel activity and other noise producing activities; and

—  effects on marine mammals due to changes in prey availability (North Anglesey Marine SAC only).
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Figure 1.10: Location Of The European Site With Annex Il Marine Mammals For Which An Appropriate Assessment Is Required
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1.8.1 Baseline information

Baseline information on the Annex Il marine mammal features of the European sites identified for further
assessment within the HRA process has been gathered through a comprehensive desktop study of existing
studies and datasets, using the latest available information on marine mammals. Full details are presented
within volume 2, chapter 7 of the Offshore ES.

1.8.1.1 North Anglesey Marine SAC

The North Anglesey Marine SAC is located approximately 39.60 km away from the Proposed Development.
The site covers an area of 3,249 km?, extends from Anglesey in a north-west direction into the Irish Sea and
is designated for harbour porpoise. Water depths within the site range from mean low water tide level to 100m
with average depths of around 40 to 50 km across the site (NRW and JNCC, 2016a). Seabed substrates
across the site include rock, coarse sediment, sand and muds. These physical characteristics of the site are
well aligned to the environmental variables determining the probability of presence and the density of harbour
porpoise and the site has been recognised as an area with predicted persistently high densities of harbour
porpoise (NRW and JNCC, 2016a). The SAC provides important summer habitat for porpoises and is identified
as part of the top 10% persistently high density areas for the summer season (April to September) within the
UK (NRW and JNCC, 2016a).

Feature accounts

Harbour porpoise

Harbour porpoise are the most common and widespread cetacean in Welsh waters with hot spots identified
off the Pembrokeshire coast, the Lleyn Peninsula (to a lesser extent), in southern Cardigan Bay and in the
Bristol Channel off the south coast of Wales (around the Gower Peninsula and in Newport Bay) (Baines and
Evans, 2012). The North Anglesey Marine site was identified as being within the top 10% of persistently high
density areas for harbour porpoise in UK waters during the summer season (Heinanen and Skov, 2015).
The Small Cetacean Abundance in the North Sea (SCANS) SCANS-II surveys in 2005 estimated that the site
supports approximately 1084 individuals* for at least part of the year and represents approximately 4% of the
population within the UK part of the Celtic and Irish Sea Management Unit (MU) (JNCC et al., 2019c).

Condition assessment
The status of harbour porpoise feature of the North Anglesey Marine SAC is deemed as favourable (JNCC,
2019a).

Conservation objectives

The conservation objectives as outlined in JINCC et al. (2019c) and considered in the assessment which are
relevant to the harbour porpoise feature are outlined below.

The integrity of the site should be maintained so that it makes the best possible contribution to maintaining
FCS for harbour porpoise in UK waters. In the context of natural change, this will be achieved by ensuring
that:

e Harbour porpoise is a viable component of the site;

e there is no significant disturbance of the species. For example, noise disturbance within a SAC from a
plan/project individually or in-combination is significant if it excludes harbour porpoises from more than:

4 It cannot be considered as a site population estimate as this estimate is from a one-month survey in a single year (JNCC, NRW and
DAERA, 2019).
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—  20% of the relevant area of the site in any given day®; and
— an average of 10% of the relevant area of the site over a season®.

e The condition of supporting habitats and processes, and the availability of prey is maintained.

1.8.1.2 North Channel SAC

The North Channel SAC is located approximately 91.40 km from the Proposed Development. The site lies
between the North Channel and the north-west Irish Sea between Northern Ireland, Scotland and the Isle of
Man, covering an area of 1604 km2. The SAC runs along the eastern coast of Northern Ireland, connects with
the Maidens SAC to the north and stands in proximity to the Murlough SAC and Strangford Lough SAC to the
south-west. The SAC extends from coastal to offshore waters with most of the site ranging between
10 to 40 m deep with a maximum of 150 m to the eastern boundary. Seabed substrates across the SAC consist
mainly of coarse or sandy sediments, with patches of rock and mud and the site overlaps with the Pisces Reef
Complex SAC.

Feature accounts

Harbour porpoise

The site provides important winter (October — March) habitat for harbour porpoise and some of the largest
groups of harbour porpoise (up to 100 individuals) around Northern Ireland have been observed within the site.
The SAC is estimated to support 1.2% of the UK Celtic and Irish Seas MU population and to be within the top
10% of persistently high density areas for the MU during the winter season (Heinanen and Skov, 2015). The
SCANS-II surveys in 2005 estimated that the site supports approximately 537 individuals for at least part of
the year (DAERA and JNCC, 2017). This however cannot be considered as a site population estimate as this
estimate is derived from a one month survey in a single year (DAERA and JNCC, 2017).

Condition assessment

The status of harbour porpoise feature of the North Channel SAC is deemed as favourable (JNCC, 2019b).

Conservation objectives

The conservation objectives as outlined in (JNCC and DAERA, 2019)and considered in the assessment which
are relevant to the harbour porpoise feature are outlined below.

The integrity of the site should be maintained so that it makes the best possible contribution to maintaining
FCS for harbour porpoise in UK waters. In the context of natural change, this will be achieved by ensuring that:

e Harbour porpoise is a viable component of the site;

e there is no significant disturbance of the species. For example, noise disturbance within an SAC from a
plan/project individually or in-combination is significant if it excludes harbour porpoises from more than:

—  20% of the relevant area of the site in any given day; and
— an average of 10% of the relevant area of the site over a season.

e The condition of supporting habitats and processes, and the availability of prey is maintained.

5 The relevant area is defined as that part of the SAC that was designated on the basis of higher persistent densities for that season
(summer defined as April to September inclusive, winter as October to March inclusive).

6 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) =9.86%
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1.8.1.3 Lleyn Peninsula and the Sarnau SAC

The Lleyn Peninsula and the Sarnau SAC is located in north-west Wales and extends from Nefyn on the north
coast of LIyn along the Meirionnydd coast to Clarach in Ceredigion south of the Dyfi estuary (NRW, 20189),
approximately 115 km from the Proposed Development. The site covers an area of about 1460.35 km?
(Feingold and Evans, 2014).

The nature of the seabed and coast and the range of environmental conditions present vary throughout the
SAC with great differences in rock and sediment type, aspect, sediment movement, exposure to tidal currents
and wave action, water clarity and salinity throughout the site. This diverse environment has created a wide
range of habitats and associated communities, some of which are unique to Wales (NRW, 2018g).

Feature accounts

Bottlenose dolphin and grey seal are listed as Annex Il species present as a qualifying feature, but not a
primary reason for site selection.

Grey seal

Grey seals range throughout the open coast areas of the site and beyond but are commonly observed within
the SAC around the LIyn, Bardsey Island and the islands along the south LIyn coast (NRW, 2018g). Grey seals
present within the SAC are thought to be a part of a wider north Wales population. The site contains several
important pupping sites which are located around the north-west of the SAC including Bardsey Island, with the
majority of pups born from September to October, but with some pupping activity occurring from early August
to the end of November (NRW, 2018g). Haul out sites are distributed throughout the SAC and non pupping
seals are present year round at these haul out sites. Haul out sites are predominantly located on intertidal
rocky outcrops, rock and boulder/cobble beaches, sea caves that are tidally exposed, and occasionally sandy
beaches and tidally exposed sandflats (NRW, 2018g)

Bottlenose dolphin

Bottlenose dolphins do not form a discrete site based population within the Lleyn Peninsula and the Sarnau
SAC but are seen as part of a wider population that ranges across waters of south-west UK, Ireland and
particularly the Cardigan Bay (NRW, 2018g). The number of individuals increases during the summer months,
as does group size reaching a peak in late September and October when quite large aggregations of more
than 60 individuals may be seen (NRW, 2018g). Calving has been documented within Cardigan Bay and new
born and very young calves have been reported in the bay from April to September, suggesting a seasonal
pattern to calving (NRW, 2018q).

Important characteristics relating to population dynamics are deemed to be common to bottlenose dolphins in
both the Lleyn Peninsula and the Sarnau SAC and the Cardigan Bay SAC (see section 1.8.1.3) as both sites
are located within Cardigan Bay.

Population estimates of bottlenose dolphins using Cardigan Bay derived from a robust open population model
have ranged from 128 in 2005 to 232 in 2012. Although the abundance within Cardigan Bay has decreased,
bottlenose dolphin sightings have been reported regularly during summer months in North Wales, particularly
around the Isle of Anglesey but extending east into Liverpool Bay and north to at least the Isle of Man (Feingold
and Evans, 2014).

Photo identification surveys since 2007 have revealed that nearly 40 of individuals have been identified in both
Cardigan Bay and Lleyn Peninsula and the Sarnau SACs and north of the LIyn Peninsula, around the Isle of
Anglesey, Caernarfon Bay and Isle of Man (Feingold and Evans, 2014). Additionally, some individuals
exhibited localised resightings, with 7% of individuals sighted only in Cardigan Bay SAC, 8% solely around the
Isle of Anglesey, and 3% seen only in the Lleyn Peninsula and the Sarnau SAC (Feingold and Evans, 2014).
Between 16 and 19% of the bottlenose dolphin population in Cardigan Bay can be described as transients,
between 21 and 31% are considered occasional, and between 52 and 63% are considered resident inhabitants
of the Bay (Feingold and Evans, 2014). The data collected within Lleyn Peninsula and the Sarnau SAC that
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showed ‘travelling’ and ‘foraging/feeding’ still represented the majority of the activity budget (Feingold and
Evans, 2014).

Condition assessment

Table 1.40 outlines the indicative condition assessments of the relevant qualifying features of the Lleyn
Peninsula and the Sarnau SAC, overall the assessment deemed that grey seal and bottlenose dolphin are in
favourable condition although the condition of supporting habitats is currently unknown (NRW, 2018f). There
are no activities identified as having a direct impact on the site condition (NRW, 2018f).

Table 1.40: Condition Assessment Of The Relevant Annex Il Marine Mammal Features Of The Lleyn
Peninsula And The Sarnau SAC

Component of Indicative Key Level of Confidence in | Component
species feature assessment evidence agreement  evidence confidence level
assessed type used
Grey seal
Population (e.g. size, Favourable Reports and Medium Medium Medium
structure, production, expert
condition of species judgement
within site, contaminant
burdens)
Range (within site) Favourable Reports and Medium Medium Medium
expert
judgement
Bottlenose dolphin
Population (e.g. size, Favourable Monitoring Medium Medium Medium
structure, production, data, reports
condition of species
within site, contaminant
burdens)
Range (within site) Favourable Monitoring Medium Medium Medium

data, reports

Conservation objectives

The conservation objectives relevant for grey seal and bottlenose dolphin features of the Lleyn Peninsula and
the Sarnau SAC are outlined below (NRW, 2018g).

To achieve favourable conservation status all the following, subject to natural processes, need to be fulfilled
and maintained in the long term. If these objectives are not met restoration measures will be needed to achieve
favourable conservation status.

Populations

The population is maintaining itself on a long term basis as a viable component of its natural habitat. Important
elements include:

e population size;
e structure, production; and
e condition of the species within the site.

As part of this objective it should be noted that for bottlenose dolphin and grey seal:
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e contaminant burdens derived from human activity are below levels that may cause physiological
damage, or immune or reproductive suppression.

For grey seal populations should not be reduced as a consequence of human activity.

Range

The species population within the site is such that the natural range of the population is not being reduced or
likely to be reduced for the foreseeable future.

As part of this objective it should be noted that for bottlenose dolphin and grey seal:

e their range within the SAC and adjacent inter connected areas is not constrained or hindered;

e there are appropriate and sufficient food resources within the SAC and beyond; and

e the sites and amount of supporting habitat used by these species are accessible and their extent and
quality is stable or increasing.

Supporting habitats and species

The presence, abundance, condition and diversity of habitats and species required to support this species is
such that the distribution, abundance and populations dynamics of the species within the site and population
beyond the site is stable or increasing. Important considerations include:

e distribution;

e extent;

e structure;

¢ function and quality of habitat; and

e prey availability and quality.

As part of this objective it should be noted that:

e the abundance of prey species subject to existing commercial fisheries needs to be equal to or greater
than that required to achieve maximum sustainable yield and secure in the long term;

¢ the management and control of activities or operations likely to adversely affect the species feature is
appropriate for maintaining it in favourable condition and is secure in the long term;

e contamination of potential prey species should be below concentrations potentially harmful to their
physiological health; and

e disturbance by human activity is below levels that suppress reproductive success, physiological health or
long term behaviour.

Restoration and recovery

As part of this objective, it should be noted that for the bottlenose dolphin populations should be increasing.

1.8.1.4 West Wales Marine SAC

The West Wales Marine SAC is situated between the LIyn peninsula in the north, and the Pembrokeshire coast
in the south-west and extending into Cardigan Bay. It is located approximately 82 km from the Proposed
Development. Though part of this site extends offshore, much of the site lies in the inshore waters (0—12 nm)
west of Wales. The SAC spans an area of 7,376 km? and covers a range of habitats including rock, coarse
and sandy sediments, and areas of mud. The water depths within the site range between the Mean Low Water
Tide (MLWT) level and 100m. Away from coastal areas, the depths largely fall within the range of 40 to 50m
(NRW and JNCC, 2016b).
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Feature accounts

Harbour porpoise

The SAC is designated for the protection of harbour porpoise, supporting an estimated 5.4% of the UK Celtic
and Irish Seas MU population (NRW and JNCC, 2016b). The whole SAC has been identified as an important
summer area for harbour porpoise, and a smaller section to the south of the site, around Cardigan Bay, has
also been identified as winter habitat for this species. There is an indication that the harbour porpoises within
the Celtic and Irish Seas MU have a preference for water depths shallower than 40m (NRW and JNCC, 2016b).

Condition assessment

The status of harbour porpoise feature of the West Wales Marine SAC is deemed as favourable (JNCC,
2019d).

Conservation objectives

The conservation objectives relevant for harbour porpoise features of the West Wales Marine SAC are outlined
below (NRW and JNCC, 2019).

To avoid deterioration of the habitats of the harbour porpoise or significant disturbance to the harbour porpoise,
thus ensuring that the integrity of the site is maintained, and the site makes an appropriate contribution to
maintaining FCS for the UK harbour porpoise.

In the context of natural change, this will be achieved by ensuring that:
e Harbour porpoise is a viable component of the site;

e there is no significant disturbance of the species. For example, noise disturbance within an SAC from a
plan/project individually or in-combination is significant if it excludes harbour porpoises from more than:

—  20% of the relevant area of the site in any given day’; and
— an average of 10% of the relevant area of the site over a season®.

e The condition of supporting habitats and processes, and the availability of prey is maintained.

1.8.1.5 Strangford Lough SAC

The Strangford Lough SAC extends 15km east of Central Belfast from the north end to Downpatrick in the
south-west corner. It is located approximately 142 km from the Proposed Development. The lough is a large
marine inlet spanning 150 km?2 on the east coast of County Down, of which about 50 km? lies between high
water mark mean tide and low water mark mean tide. The triangular area around the lough mouth is exposed
to high wave energy and this area has rock platforms, steeply shelving rocky shores and a sandy seabed.

Feature accounts

Harbour seal

Harbour seal is a qualifying feature of the Strangford Lough SAC, however, is not a primary reason for site
selection. A review conducted by Culloch et al. (2018) reported that in Strangford Lough, there was a 2.01%
and a 1.31% annual decrease in harbour seal adults and pups, respectively (using data from 1995 to 2014,

" The relevant area is defined as that part of the SAC that was designated on the basis of higher persistent densities for that season
(summer defined as April to September inclusive, winter as October to March inclusive).

8 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) =9.86%
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inclusive). Although it is highly likely that varying effort across years and areas has played an influential role in
the trends identified.

Condition assessment

Overall the condition assessment 2014 to 2019 deemed that harbour seal are in unfavourable, declining
condition although the condition of supporting habitats is currently unknown (Alvarez Alonso and Foster, 2019).
Conservation objectives

The conservation objectives outlined in (DAERA, 2017b) and considered in the assessment which are relevant
to the harbour seal feature are outlined below.

e to maintain (or restore where appropriate) the harbour seal feature to favourable condition;
e maintain and enhance, as appropriate, the harbour seal population; and

e maintain and enhance, as appropriate, physical features used by harbour seal within the site.

1.8.1.6 Murlough SAC

The Murlough SAC is located on the south-east coast of Northern Ireland, approximately 146 km from the
Proposed Development. The SAC encompasses the shallow waters of the Dundrum Bay which represents the
largest area of shallow sublittoral sandbanks in Northern Ireland. The SAC spans over 119 km? in the north-
western Irish Sea.

Feature accounts

e Harbour seal

Harbour seal is a qualifying feature of the Murlough SAC, however is not a primary reason for site selection.

The SAC is recognised as an important haul out site for harbour seal with yearly maximum counts of 141
individuals. With a 25% maximum decline from the baseline values, a target to maintain a favourable condition
of 106 individuals is set (DAERA, 2018).

Condition assessment

There is no condition assessment available for the harbour seal feature of the Murlough SAC.

Conservation objectives

The conservation objectives outlined in (DAERA, 2018) and considered in the assessment which are relevant
to the harbour seal feature are outlined below:

e To maintain (or restore where appropriate) the harbour seal feature to favourable condition.
e To maintain (and if feasible enhance) population numbers and distribution of harbour seal.

e To maintain and enhance, as appropriate, physical features used by harbour seals within the site.

1.8.1.7 Cardigan Bay SAC

The Cardigan Bay SAC is located off the north Pembrokeshire coast in the southern region of Cardigan Bay,
approximately 122 km from the Proposed Development. The SAC encompasses approximately 960 km?
and extends 12 miles offshore. The SAC has a wide range of sediment types from well sorted highly
homogenous sands to well mixed muddy gravels, pebbles and cobbles. Sediments associated with coastal
areas are predominantly sands with some intrusions of gravel (NRW, 2018b). The majority of the SAC is less
than 30 m deep but reaches 50 m in the outer parts of the bay towards St. George’s Channel. Species
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interactions within the SAC are complex and interrelated with bottlenose dolphin and grey seal being the
designated features and primary top predators (NRW, 2018b).

Feature accounts

Bottlenose dolphin

Bottlenose dolphin are present all year round in the Cardigan Bay SAC, with peak numbers and group size (of
more than 60 individuals) observed during September and October. Recent estimates suggest that the
Cardigan Bay population is made up of around 100 to 300 individuals (NRW, 2018b).
Of individuals present within the SAC, 30% have also been identified in the Pen Llyn a’r Sarnau SAC as well
as to the north around the Isle of Anglesey, indicating the large home ranges of some individuals.
Some individuals however show a more local residency pattern and exhibit smaller home ranges (NRW,
2018b). In coastal waters bottlenose dolphins tend to favour habitats with uneven topography and/or strong
tidal currents, acoustic monitoring has also suggested the presence of reef and sandbanks for foraging. There
have been high frequency of sightings along the coast from Aberaeron to Cardigan and around Fishguard
which suggests these areas are of particular significance to bottlenose dolphin foraging.

Grey seal

Grey seal individuals present within the Cardigan Bay SAC do not form a discrete population, they are thought
to be part of the south-west England and Wales MU. The south-west Wales population is determined from pup
counts and has been estimated at around 5,000 individuals. Pup production within the Cardigan Bay SAC
represents a small proportion of this (NRW, 2018b). Seals are widely distributed within the site and also travel
outside of the site. Small numbers of the population also make foraging trips further offshore and into the
deeper waters of the Irish Sea. Most pupping occurs towards the south-west end of the SAC but takes place
throughout the site at suitable locations such as undisturbed rocky beaches, coves and caves. Moulting and
resting haul out sites are also located throughout the site although seals are usually seen haling out as
individuals or in small groups rather than large groups (NRW, 2018b).

Condition assessment

Table 1.41 outlines the indicative condition assessments of the relevant qualifying features of the Cardigan
Bay SAC, overall the condition assessment deemed that bottlenose dolphin and grey seal are in favourable
condition although the condition of supporting habitats is currently unknown (NRW, 2018a). There are no
activities identified as having a direct impact on the site condition (NRW, 2018a).

Table 1.41: Condition Assessment Of The Relevant Annex Il Marine Mammal Features Of The Cardigan
Bay SAC

Component of Indicative Key Level of Confidence in | Component

species feature assessment evidence agreement  evidence confidence level
assessed type used

Bottlenose Dolphin

Population (e.g. size, Favourable Monitoring Medium High Medium
structure, production, data, reports
condition of species

within site, contaminant

burdens)

Range (within site) Favourable Monitoring Medium Medium Medium
data, reports

Grey seal
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Component of Indicative Key Level of Confidence in |Component
species feature assessment evidence agreement  evidence confidence level
assessed type used
Population (e.g. size, Favourable Expert Medium Low Low
structure, production, judgement,
condition of species reports
within site, contaminant
burdens)
Range (within site) Favourable Expert Medium Low Low
judgement,
reports

Conservation objectives

The conservation objectives outlined in (NRW, 2018b) and considered in the assessment which are relevant
to the bottlenose dolphin and grey seal designated features are outlined below.

Populations

The population is maintaining itself on a long termbasis as a viable component of its natural habitat. Important
elements include:

e population size;
e structure, production; and
e condition of the species within the site.

As part of this objective it should be noted that for bottlenose dolphin and grey seal contaminant burdens
derived from human activity should be below levels that may cause physiological damage, or immune or
reproductive suppression. For grey seal populations should not be reduced as a consequence of human
activity.
Range

The species population within the site is such that the natural range of the population is not being reduced or
likely to be reduced for the foreseeable future.

As part of this objective it should be noted that for bottlenose dolphin and grey seal:

¢ their range within the SAC and adjacent interconnected areas is not constrained or hindered;

o there are appropriate and sufficient food resources within the SAC and beyond; and

e the sites and amount of supporting habitat used by these species are accessible and their extent and
quality is stable or increasing.

Supporting habitats and species

The presence, abundance, condition and diversity of habitats and species required to support this species is

such that the distribution, abundance and populations dynamics of the species within the site and population

beyond the site is stable or increasing. Important considerations include:

Distribution;

e extent;

e structure;

o function and quality of habitat; and
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e prey availability and quality.
As part of this objective, it should be noted that:

e the abundance of prey species subject to existing commercial fisheries needs to be equal to or greater
than that required to achieve maximum sustainable yield and secure in the long term;

e the management and control of activities or operations likely to adversely affect the species feature is
appropriate for maintaining it in favourable condition and is secure in the long term;

e contamination of potential prey species should be below concentrations potentially harmful to their
physiological health; and

e disturbance by human activity is below levels that suppress reproductive success, physiological health or
long termbehaviour.

Restoration and recovery

As part of this objective, it should be noted that for the bottlenose dolphin populations should be increasing.

Only conservation objectives relevant to the qualifying species (Annex Il marine mammal qualifying features)

of the SAC will be assessed in section 1.8.3 and 1.8.4.

1.8.1.8 Maidens SAC

The Maidens SAC is located in the North Channel to the north-east coast of Northern Ireland, approximately
190 km from the Proposed Development. The SAC groups small rocky reefs either awash or just emergent
detached from the coast. Two rocks within the SAC can be considered islands (i.e. West Maiden and East
Maiden). There are four reef areas in addition to the reef plateau between the Maiden islands. The SAC
extends over 74.6 km? and ranges between Mean High Water and 200 m deep and can experience currents
of up to 4 knots.

Feature accounts

Grey seal

Grey seal is a qualifying feature of The Maidens SAC, however, is not a primary reason for site selection. The
emergent rocks, islands and waters within the SAC is recognised as important to provide haul out site, resting
sites and foraging areas for grey seal with a maximum count of 70 individuals recorded during a survey in July
2000. A target to maintain a favourable condition of 50 individuals is set (DAERA, 2017a). Surveys in 2009
observed pupping and breeding on the site. In 2002, the SAC was one of the three regions with the largest
numbers of grey seal around the coast of Northern Ireland (Northern Ireland Environment Agency, 2012).
Condition assessment

There is no condition assessment available for the grey seal feature of The Maidens SAC.

Conservation objectives

The conservation objectives outlined in DAERA (2017) and considered in the assessment which are relevant
to the grey seal feature are outlined below:

e to maintain (or restore where appropriate) the grey seal feature to favourable condition;
e to maintain (and if feasible enhance) population numbers and distribution of grey seal; and

e to maintain and enhance, as appropriate, physical features used by grey seal within the site.
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1.8.1.9 Pembrokeshire Marine SAC

The Pembrokeshire Marine SAC extends from north of Abereiddy on the north Pembrokeshire coast to the
east of Manorbier in the south and encompasses the coasts of the islands of Ramsey, Skomer, Grassholm,
Skokholm, the Bishops and Clerks and The Smalls. It is located approximately 195 km from the Proposed
Development. The SAC also overlaps wholly or in part with several other designated sites including the Skomer
Marine Conservation Zone (MCZ) and several SPAs. Sediments across the site range from very fine, muds in
sheltered area such as Milford Haven waterway, sands and gravels to pebbles and cobbles in deep subtidal
areas which are subject to stronger currents (NRW, 2018e).

Feature accounts

Grey seal are present as an Annex Il species that are a primary reason for selection of this site. Pembrokeshire
in south-west Wales is representative of grey seal colonies in the south-west part of the breeding range in the
UK. It is the largest breeding colony on the west coast, south of the Solway Firth, representing over 2% of
annual UK pup production. The south-west Wales population size is also determined from pup counts and has
been estimated at approximately 5,000 individuals. There was a steady increase in pup production from 2009
to 2015 with the greatest increase being at the mainland sites, although in 2014 and 2015 increases at the
island sites have also been recorded (NRW, 2018d). Pup production from 2015 to 2018 has shown the highest
totals ever recorded with average production for 2013 to 2015 at 357 pups (NRW, 2018d). Pupping primarily
takes place in the south-west end of the SAC (NRW, 2018d).

Grey seals are highly mobile species, which can travel great distances (Carter et al., 2022). Seals are widely
distributed within and travel far beyond the boundary of the Pembrokeshire Marine SAC. Moulting and resting
haul out sites are distributed throughout the site, with a small number of sites regularly used as haul outs by
large numbers of seals. Known winter moulting haul outs and non moulting/resting haul outs are primarily
located on offshore islands and remote, undisturbed and inaccessible rocky shores and beaches (NRW,
2018d).

Condition assessment

Table 1.42 outlines the indicative condition assessments of the relevant qualifying features of the
Pembrokeshire Marine SAC, overall the condition assessment deemed that grey seal are in favourable
condition although the condition of supporting habitats is currently unknown (NRW, 2018e). There are no
activities identified as having a direct impact on the site condition (NRW, 2018e).

Table 1.42: Condition Assessment Of The Relevant Annex Il Marine Mammal Features Of The
Pembrokeshire Marine SAC

Component of Indicative Key Level of Confidence |Component
species feature assessment evidence agreement in evidence | confidence level
assessed type used
Grey seal
Population (e.g. size, Favourable Reports and High Medium Medium
structure, production, expert
condition of species judgement
within site, contaminant
burdens)
Range (within site) Favourable Reports and Medium Medium Medium
expert
judgement
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Conservation objectives

The conservation objectives outlined in (NRW, 2018e) and considered in the assessment which are relevant
to the grey seal feature are outlined below.

Populations

The population is maintaining itself on a long term basis as a viable component of its natural habitat. Important
elements include:

e population size;
e structure, production; and
e condition of the species within the site.

As part of this objective, it should be noted that for grey seal contaminant burdens derived from human activity
are below levels that may cause physiological damage, or immune or reproductive suppression.

For grey seal, populations should not be reduced as a consequence of human activity.

Range

The species population within the site is such that the natural range of the population is not being reduced or
likely to be reduced for the foreseeable future.

As part of this objective, it should be noted that for grey seal:

e The range within the SAC and adjacent interconnected areas is not constrained or hindered.

e There are appropriate and sufficient food resources within the SAC and beyond.

e The sites and amount of supporting habitat used by these species are accessible and their extent and
quality is stable or increasing.

Supporting habitats and species

The presence, abundance, condition and diversity of habitats and species required to support this species is
such that the distribution, abundance, and populations dynamics of the species within the site and population
beyond the site is stable or increasing. Important considerations include:

o distribution;

e extent;

e structure;

o function and quality of habitat; and

e prey availability and quality.

As part of this objective, it should be noted that:

e The management and control of activities or operations likely to adversely affect the species feature is
appropriate for maintaining it in favourable condition and is secure in the long term.

e Contamination of potential prey species should be below concentrations potentially harmful to their
physiological health.

e Disturbance by human activity is below levels that suppress reproductive success, physiological health
or long term behaviour.
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1.8.1.10Bristol Channel Approaches SAC

Bristol Channel Approaches SAC is located in English and Welsh waters, to the east of the Celtic Sea,
approximately 194 km from the Proposed Development. The SAC extends from the north coast of Cornwall in
England to Carmarthen Bay in Wales and covers an area of 5,850 km2. The site is composed of diverse
habitats comprising small areas of rocky reefs, sandbanks, sea caves, sand/mudflats and salt meadows but it
is mostly characterised by sandy and coarse sediment seabed. Harbour porpoise are listed as Annex |l species
present as a qualifying feature as a primary reason for site selection (Natural England et al., 2016).

Feature accounts

Harbour porpoise is present year round within the boundaries of the Bristol Channel Approaches SAC,
however, the site provides important winter habitat for harbour porpoise with persistently higher densities
throughout the site compared to other regions of the UK Celtic and Irish Seas MU (within top 10% densities of
those for the MU in winter) IAMMWG. et al., 2015). The SAC is estimated to support 4.7% of the UK Celtic
and Irish Seas MU population. The SCANS-II surveys in 2005 estimated that the site supports approximately
2100 individuals (95% Confidence Interval: 805 — 5,661) for at least part of the year (Natural England et al.,
2016). This however cannot be considered as a site population estimate as this estimate is from a one-month
survey in a single year (JNCC et al., 2019b) and seasonal differences are likely to occur.

Condition Assessment

There is no condition assessment available for the harbour porpoise feature of the Bristol Channel Approaches
SAC. However, JNCC (2017a) JNCC et al. (2019b)indicates that the conservation status of the UK harbour
porpoise population is currently favourable.

Conservation objectives

The conservation objectives as outlined in and considered in the assessment which are relevant to the harbour
porpoise feature are outlined below.

To ensure that the integrity of the site is maintained and that it makes the best possible contribution to
maintaining FCS for harbour porpoise in UK waters. In the context of natural change, this will be achieved by
ensuring that:

e Harbour porpoise is a viable component of the site.

e There is no significant disturbance of the species. For example, noise disturbance within an SAC from a
plan/project individually or in-combination is significant if it excludes harbour porpoises from more than:

—  20% of the relevant area of the site in any given day?; and
— an average of 10% of the relevant area of the site over a season?°,

e The condition of supporting habitats and processes, and the availability of prey is maintained.

1.8.1.11 Lundy SAC

The Lundy SAC is located in the outer Bristol Channel off north Devon, approximately 251 km from the
Proposed Development. The Lundy SAC covers an area of 30.7 km? around the small rocky island of Lundy.

9 The relevant area is defined as that part of the SAC that was designated on the basis of higher persistent densities for that season
(summer defined as April to September inclusive, winter as October to March inclusive).

10 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) = 9.86%
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The site supports important granite reefs habitats that are biologically extremely rich. This SAC sits within the
Bristol Channel Approaches SAC.
Feature accounts

Grey seal is a qualifying feature of the Lundy SAC, however, is not a primary reason for site selection. The
colony at Lundy, which numbers in the region of 200 to 250 individuals is important in the south-west as it is a
known breeding colony (Lundy Management Forum, 2017). Individually identified seals are known to migrate
between the north Cornwall coast, Lundy, the north Devon coast and south-west Wales. It is possible there is
mixing with populations from as far afield as Brittany and southern Ireland too. Unusually, seal pups can be
found at Lundy all year round although the main pupping season runs from August to December. Expectant
mothers usually choose remote beaches on the island to give birth (Lundy Management Forum, 2017).

Condition assessment

There is no condition assessment available for the grey seal feature of the Lundy SAC.

Conservation objectives

The conservation objectives which are relevant to the grey seal feature as outlined in Natural England (2018b)
and considered in the assessment are outlined below.

Ensure that the integrity of the site is maintained or restored as appropriate, and ensure that the site contributes
to achieving the FCS of its qualifying features, by maintaining or restoring:

e the extent and distribution of qualifying natural habitats and habitats of qualifying species;

e the structure and function (including typical species) of qualifying natural habitats;

e the structure and function of the habitats of qualifying species;

e the supporting processes on which qualifying natural habitats and the habitats of qualifying species rely;
o the populations of qualifying species; and

o the distribution of qualifying species within the site.

1.8.1.12 Rockabill to Dalkey Island SAC

The Rockabill to Dalkey Island SAC is located approximately 155 km from the Proposed Development
and covers a strip approximately 7 km wide and 40 km in length and extends southwards from Rockabill,
running adjacent to Howth Head, and crosses Dublin Bay to Frazer Bank in south Co. Dublin. The site
encompasses Dalkey, Muglins and Rockabill islands as well as a range of dynamic inshore and coastal waters
in the western Irish Sea, including sandy and muddy seabed, reefs, sandbanks and islands.

Feature accounts

The area selected for designation of the Rockabill to Dalkey Islands SAC represents a key habitat
for Annex Il harbour porpoise within the Irish Sea, including inshore shallow sand and mudbanks and rocky
reefs scoured by strong current flow. The species occurs year round within the site and comparatively high
group sizes have been recorded (NPWS, 2014b). Porpoises with young (i.e. calves) are observed within the
site.

Condition assessment

There is no condition assessment available for the harbour porpoise feature of the Rockabill to Dalkey Islands
SAC.
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Conservation objectives

The conservation objectives which are relevant to the harbour porpoise feature as outlined in NPWS (2013a)
as well as NPWS (2013b) and considered in the assessment are outlined below.

To maintain the favourable conservation condition of harbour porpoise in Rockabill to Dalkey Island SAC,
which is defined by the following list of attributes and targets presented in Table 1.43.

Table 1.43: Parameters For Conservation Objectives Relevant To Harbour Porpoise In Rockabill To
Dalkey Islands SAC

Attribute

Access to suitable
habitat

Measure

Numbers of
artificial barriers

Target

Species range
within the site
should not be
restricted by
artificial barriers
to site use.

This target may be considered relevant to operations that

will result in the permanent exclusion of harbour porpoise
from part of its range within the site, or will permanently
prevent access for the species to suitable habitat therein.

It does not refer to short term or temporary restriction of
access or range.

Disturbance

Level of Impact

Human
activities should
occur at levels
that do not
adversely affect
the harbour
porpoise
community at
the site

Operations should not introduce manmade energy (e.g.
aerial or underwater noise, light or thermal energy) at
levels that could result in a significant adverse impact on
individuals and/or the community of harbour porpoise
within the site. This refers to the aquatic habitats used by
the species in addition to important natural behaviours
during the species annual cycle.

This target also relates to operations that may result in
the deterioration of key resources (e.g. water quality,

feeding, etc) upon which harbour porpoises depend.
Operations should not cause death or injury to individuals
to an extent that may ultimately affect the harbour
porpoise community at the site.

1.8.1.13 Saltee islands SAC

This site comprises the Saltees Islands, Great Saltee and Little Saltee, and a constellation of islets and rocks
(NPWS, 2013c). The islands are situated between 4 and 5 km off the south Wexford coast, approximately 239
km from the Proposed Development. As a group, they constitute a broken reef that protrudes from a seabed
of sand and shell. The reef has a north-east/south-west orientation and is typically strewn with boulders,
cobbles and patches of sand and gravel.

Feature accounts

The SAC supports a breeding population of Annex Il grey seal. Grey seal occupies both aquatic and terrestrial
habitats within the site, including intertidal shorelines that become exposed during the tidal cycle and outlying
rocky skerries when these are not inundated by wave action. It is present at the site throughout the year during
all aspects of its annual life cycle which includes breeding (approximately August to December) moulting
(approximately December to April) and nonbreeding foraging and resting phases (NPWS, 2011c). The
breeding population was estimated at 571 to 744 individuals in 2005. A one off moult count in 2007 gave a
figure of 246 individuals (NPWS, 2013c). O Cadhla et al. (2013) reported an all age population size of 529 to
680 with a minimum pup production of 151 at Saltee Islands breeding site.

Condition assessment

There is no condition assessment available for the grey seal feature of the Saltee Islands SAC.
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Conservation objectives

The conservation objectives which are relevant to the grey seal feature as outlined in NPWS (2011a) as well
as NPWS (2011c) and considered in the assessment are outlined below.

To maintain the favourable conservation condition of grey seal in Saltee Islands SAC, which is defined by the
following list of attributes and targets presented in Table 1.44.

Table 1.44: Parameters For Conservation Objectives Relevant To Grey Seal In Saltee Islands SAC

Attribute

Measure

Access to suitable
habitat

Number of
artificial barriers

Species range

within the site
should not be
restricted by
artificial barriers
to site use.

This target may be considered relevant to operations that

will result in the permanent exclusion of grey seal from
part of its range within the site, or will permanently
prevent access for the species to suitable habitat therein.

It does not refer to short term or temporary restriction of
access or range.

Breeding behaviour

Breeding sites

The breeding
sites should be
maintained in a
natural
condition.

This target is relevant to operations that will result in
significant interference with or disturbance of (a) breeding
behaviour by grey seal within the site and/or (b)
aquatic/terrestrial/intertidal habitat used during the annual
breeding season.

Operations that cause displacement of individuals from a
breeding site or alteration of natural breeding behaviour,
and that may result in higher mortality or reduced
reproductive success, would be regarded as significant
and should therefore be avoided.

Moulting behaviour

Moult haul out
sites

The moult haul-
out sites should
be maintained

This target is relevant to operations that will result in
significant interference with or disturbance of (a) moulting
behaviour by grey seal within the site and/or (b)

in a natural aquatic/terrestrial/intertidal habitat used during the annual
condition. moult.
Operations that cause displacement of individuals from a
moult haul out site or alteration of natural moulting
behaviour to an extent that may ultimately interfere with
key ecological functions would be regarded as significant
and should therefore be avoided.
Resting behaviour Resting haul out | The resting This target is relevant to operations that will result in
sites haul-out sites | significant interference with or disturbance of (a) resting
should be behaviour by grey seal within the site and/or (b)
maintained in a | aquatic/terrestrial/intertidal habitat used for resting.
natur_a_l Operations that cause displacement of individuals from a
condition.

resting haul out site to an extent that may ultimately
interfere with key ecological functions would be regarded
as significant and should therefore be avoided.

Population composition

Number of
cohorts

The grey seal
population
occurring within
this site should
contain adult,
juvenile and
pup cohorts
annually.

Resting haul out sites and the composition of haul out
groups may be different to those normally observed
during breeding or moulting. There is some evidence of
cohort linked preferential selection by grey seals of
terrestrial/intertidal sites elsewhere in Ireland. Whilst
information is limited in Saltee Islands SAC at this time,
disturbance at a specific location may have the effect of
causing cohort specific disturbance within the population.
Population composition, whether in aquatic or
terrestrial/intertidal habitats within the entire site or at
individual locations, is likely to vary naturally within and
between years.

For the effective maintenance of the population, the
above cohorts should be represented in the population
occurring naturally within the site each year and any
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Attribute Measure Target
disturbance likely to cause such a cohort specific effect
should be carefully considered.
Disturbance Level of impacts | Human Operations should not introduce manmade energy (e.g.
activities aerial or underwater noise, light or thermal energy) at

should occur at | levels that could result in a significant adverse impact on
levels that do individuals and/or the population of grey seal within the
not adversely site. This refers to both the aquatic and

affect the grey | terrestrial/intertidal habitats used by the species in

seal population | addition to important natural behaviours during the

at the site. species’ annual cycle.

This target also relates to operations that may result in
the deterioration of key resources (e.g. water quality,
feeding, etc) upon which grey seals depend.

1.8.1.14 Roaringwater Bay and Islands SAC

The Roaringwater Bay and Islands SAC includes the immediate coastline on the mainland from Long Island
to Baltimore, together with the whole bay and most of the islands. It is located approximately 445 km from the
Proposed Development. The bedrock in the area is composed of a series of Devonian old red sandstone reefs
that run parallel to troughs of Devonian Carboniferous marine clastics in a north-east/south-west direction.
These reefs emerge to form the islands on the south side of the bay and within the bay. Generally, the coast
is low lying but the southern edge rises, in line with the hills behind Baltimore.

Feature accounts

The SAC provides protection for two Annex Il species, harbour porpoise and grey seal.

Harbour porpoise

Harbour Porpoise in Irish waters are largely resident and observations have shown that they are regular in the
waters of Roaringwater Bay (NPWS, 2014a). Most sightings occur in the autumn, when more than 100
individuals have been recorded in a day. Based on survey data, Leeney (2007) reported that although the
Roaringwater Bay is a regularly used habitat for harbour porpoises throughout the year, during the months of
August and September, porpoises are regularly sighted in areas of the bay as far east as Sherkin Island, west
to Castle Point, and south of Cape Clear.

In 2008 the population has been estimated to be 117 to 201 individuals (NPWS, 2014a). O'Brien and Berrow
(2015) reported that during visual surveys of harbour porpoise in 2015 in Roaringwater Bay and Islands SAC,
the number of porpoise sightings per survey ranged from 6 to 18 and from 5 to 23 individuals with a total of 75
sightings of 141 individual porpoises overall recorded. Density estimates ranged from 0.76 porpoises per km?
to 3.03 porpoises per km? and this was equated overall to 2.02 porpoises per km2. The overall pooled density
estimate from all survey days combined gave an abundance estimate of 289 + 80 with 95% confidence
intervals of 155 to 541 (O'Brien and Berrow, 2015).

The main threat to harbour porpoise is incidental capture in fishery gear, especially set gillnets but also drift
nets (NPWS, 2014a).

Grey seal

Grey Seal is present at the site throughout the year during all aspects of its annual life cycle which includes
breeding, moulting, nonbreeding, foraging and resting phases. It is present at the site throughout the year
during all aspects of its annual life cycle which includes breeding (August to December approx.), moulting
(December to April approx.) and nonbreeding foraging and resting phases (NPWS, 2013b). Current breeding
sites in Roaringwater Bay and Islands SAC are Clear Island, the Calf Islands, Carthy’s Islands and Castle
Island (NPWS, 2013b). Known moulting locations include Calf Island West, Calf Island East, the Carthy’s
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Islands, Toorane Rocks, Carrigviglash and Carrigviglash Rocks, Mannin Island, lllaunrahnee and adjacent
skerries (NPWS, 2013b).

A minimum population for all ages was estimated at 116 to 149 in 2005 (NPWS, 2014a). A minimum estimate
of 254 grey seals was recorded at the site during the moult season in 2007 (NPWS, 2013b).

Condition assessment

There is no condition assessment available for the harbour porpoise and grey seal features of the Roaringwater
Bay and Islands SAC.

Conservation objectives

The conservation objectives which are relevant to the grey seal feature as outlined in NPWS (2011a) as well
as NPWS (2011c) and considered in the assessment are outlined below.

To maintain the favourable conservation condition of harbour porpoise and grey seal in Roaringwater Bay and
Islands SAC, which is defined by the following list of attributes and targets presented in Table 1.45.

Table 1.45: Parameters For Conservation Objectives Relevant To Harbour Porpoise And Grey Seal In

Roaringwater Bay And Islands SAC

Attribute Measure Target _
Harbour porpoise
Access to suitable Number of Species range | This target may be considered relevant to operations that

habitat

artificial barriers

within the site
should not be
restricted by
artificial
barriers to site
use.

will result in the permanent exclusion of harbour porpoise
from part of its range within the site, or will permanently
prevent access for the species to suitable habitat therein.
It does not refer to short term or temporary restriction of
access or range.

Disturbance

Level of impacts

Human
activities
should occur at
levels that do
not adversely
affect the
harbour
porpoise
community at
the site

Operations should not introduce manmade energy (e.g.
aerial or underwater noise, light or thermal energy) at
levels that could result in a significant adverse impact on
individuals and/or the population of harbour porpoise
within the site.

This target also relates to operations that may result in
the deterioration of key resources (e.g. water quality,
feeding, etc) upon which harbour porpoises depend.

Grey seal

Access to suitable
habitat

Number of
artificial barriers

Species range
within the site
should not be
restricted by
artificial
barriers to site
use.

This target may be considered relevant to operations that
will result in the permanent exclusion of grey seal from
part of its range within the site, or will permanently
prevent access for the species to suitable habitat therein.

It does not refer to short term or temporary restriction of
access or range.

Breeding behaviour

Breeding sites

The breeding
sites should be
maintained in a
natural
condition.

This target is relevant to operations that will result in
significant interference with or disturbance of (a) breeding
behaviour by grey seal within the site and/or (b)
aquatic/terrestrial/intertidal habitat used during the annual
breeding season.

Operations that cause displacement of individuals from a
breeding site or alteration of natural breeding behaviour,
and that may result in higher mortality or reduced
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Attribute

Measure

Target

reproductive success, would be regarded as significant

and should therefore be avoided.

Moulting behaviour

Moult haul out
sites

The moult haul-
out sites should
be maintained

This target is relevant to operations that will result in
significant interference with or disturbance of (a) moulting
behaviour by grey seal within the site and/or (b)

in a natural aquatic/terrestrial/intertidal habitat used during the annual
condition. moult.
Operations that cause displacement of individuals from a
moult haul out site or alteration of natural moulting
behaviour to an extent that may ultimately interfere with
key ecological functions would be regarded as significant
and should therefore be avoided.
Resting behaviour Resting haul out | The resting This target is relevant to operations that will result in
sites haul-out sites | significant interference with or disturbance of (a) resting
should be behaviour by grey seal within the site and/or (b)
maintained in a | aquatic/terrestrial/intertidal habitat used for resting.
natur_a_l Operations that cause displacement of individuals from a
condition.

resting haul out site to an extent that may ultimately
interfere with key ecological functions would be regarded
as significant and should therefore be avoided.

Population composition

Number of
cohorts

The grey seal
population
occurring within
this site should
contain adult,
juvenile and
pup cohorts
annually.

Resting haul out sites and the composition of haul out
groups may be different to those normally observed
during breeding or moulting. There is some evidence of
cohort linked preferential selection by grey seals of
terrestrial/intertidal sites elsewhere in Ireland. Whilst
information is limited in Saltee Islands SAC at this time,
disturbance at a specific location may have the effect of
causing cohort specific disturbance within the population.
Population composition, whether in aquatic or
terrestrial/intertidal habitats within the entire site or at
individual locations, is likely to vary naturally within and
between years.

For the effective maintenance of the population, the
above cohorts should be represented in the population
occurring naturally within the site each year and any
disturbance likely to cause such a cohort specific effect
should be carefully considered.

Disturbance

Level of impacts

Human
activities
should occur at
levels that do
not adversely
affect the grey
seal population
at the site.

Operations should not introduce manmade energy (e.g.
aerial or underwater noise, light or thermal energy) at
levels that could result in a significant adverse impact on
individuals and/or the population of grey seal within the
site. This refers to both the aquatic and
terrestrial/intertidal habitats used by the species in
addition to important natural behaviours during the
species’ annual cycle.

This target also relates to operations that may result in
the deterioration of key resources (e.g. water quality,
feeding, etc) upon which grey seals depend.

1.8.2

1.8.2.1 Proposed Development alone

Maximum design scenario

Information to inform the assessment

The design parameters identified in Table 1.46 have been selected as those having the potential to result in
the greatest effect on Annex Il marine mammals and therefore represent the MDS. Effects of greater adverse
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significance are not predicted to arise should any other development scenario, based on details within the
Project Description (e.g. different infrastructure layout), to that assessed here be taken forward in the final
design scheme.
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Table 1.46: Maximum Design Scenario Considered For The Assessment Of Impacts On Annex Il Marine Mammals

Potential impact

Project design parameters

Justification

Injury and
disturbance from
underwater noise
generated from

Construction phase

New Douglas platform foundations:

e up to 4 piled jacket foundations, with one leg per foundation
and up to 2 x 1.524 m diameter piles per leg (8 piles);

Impact piling during construction may result in hearing damage/auditory
injury, behavioural disturbance/displacement of marine mammals and
marine turtles as well as barrier affects.

The largest hammer energy could lead to the largest area of ensonification

piling e maximum hammer energy up to 3,000 kJ; at any one time. The longest duration of piling at any location results in the
e up to 100 minutes piling per pile; and greatest number of days when piling could occur.
e piling of up to two adjacent piles at the same platform at one
time.
Injury and Construction phase Marine mammals and marine turtles are sensitive to increased subsea

disturbance from
underwater noise
generated from UXO
detonation

Clearance of UXOs within the Proposed Development

e maximum UXO size of up to 907 kg;

e intention for low order clearance of all UXOs using low order
techniques with a single donor charge of up to 80 g NEQ for
each clearance event;

e up to 500 g NEQ clearance shot for neutralisation of residual
explosive material at each location;

e risk of potential for unintended consequence of low order
techniques to result in high order detonation of UXO
(maximum size = 907 kg);

e a maximum of one UXO clearance within 24 hours;

e total duration of clearance activities up to 12 days; and

e clearance during daylight hours only

noise generated during UXO clearance, which can lead to auditory injury,
behavioural disturbance as well as barrier effects.

UXO Donor charge is maximum required to initiate low order detonation.
Assumption of a clearance shot of up to 500 g NEQ at all locations
although noting that this may not always be required.

Injury and
disturbance from
underwater noise
generated during
geophysical and
seismic surveys

Construction phase
Site investigation surveys will involve the use of up to 2 survey
vessels (1 shallow water and 1 deep water) carrying out 2
surveys each and take place over a period of up to 3 months.
e Multi Beam Echosounder (MBES) (170 to 450 kHz; 220 dB
re 1 yPa (Root Mean Squared (rms); pulse rate up to
60 Hz).
e SBP (85to 115 kHz, 247 dB re 1pPa (rms), pulse rate up to
40 Hz).
e VSP:
- Number of guns= 6;
- Total volume= 1,200 cu in;
- Source depth=5m;
- Firing pressure = 2,000 psi;

Geophysical and seismic surveys have the potential to cause direct and/or
indirect effects (including injury or disturbance) on marine mammals and
marine turtles as well as barrier effects.

Maximum range of geophysical and seismic surveys likely to be
undertaken using equipment typically employed for these types of surveys
will result in the greatest potential impact.
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Potential impact

Project design parameters

Justification

- SEL =220 dB re 1 yPa2s @1m;
- 0-Peak SPL =238 dBre. 1 yPa @ 1m;
- Pulse interval = 20 s (during operations); and

- Total number of pulses per 24 h period = 4,320 (three
per minute).

Operation and maintenance phase

Routine geophysical and seismic survey are estimated to occur
annually.

Injury and
disturbance from
vessel activity and
other noise
producing activities

Construction phase

There will be a total of 236 round trips of vessels associated with
the construction phase. This includes a total of 219 round trips of
\vessels associated with installation of the new Douglas platform

and wells (return trips are presented as total across construction
period). This includes the following:

up to 2 heavy lift vessel return trips;

up to 14 tug/anchor handler return trips;

up to 12 cargo barge return trips;

up to 80 support vessel return trips;

up to 4 survey vessel return trips;

e up to 4 precomm vessel return trips;

e up to 1 seabed preparation vessel return trips;

e up to 104 crew vessel return trips.

A total of 17 round trips of vessels associated with installation of

the cables (return trips are presented as total across

construction period):

e upto 4 cable lay and installation and support vessels
making up to 4 return trips;

e upto 1 jack up vessel making up to 1 return trip;

e up to 2 multicat vessels making up to 2 return trips;

e up to 3 working boats making up to 3 return trips;

up to 1 support vessel (for trenching) making up to 1 return

trip;

up to 1 vessel for cable pull in making up to 1 return trip;

up to 1 survey vessel making up to 1 return trip;

up to 1 seabed preparation vessel making up to 1 return trip;

up to 1 crew transfer vessel making up to 4 return trips;

up to 1 cable crossing protection installation vessel making

up to 1 return trip; and

Injury and disturbance of marine mammals and marine turtles may arise
during the construction, operation and maintenance and decommissioning
phases of the Proposed Development from vessel use and other noise
producing activities (e.g. seabed preparation, drilling, and rock placement
over the cable crossings). Underwater noise from vessels and other
activities may also result in barrier effects.

Maximum numbers of vessels on site at any one time and largest numbers
of round trips during each phase of the Proposed Development and broad
range of vessel types representative of vessels to be used during
construction, operation and maintenance and decommissioning will result
in the greatest potential impact.

Range of other activities including maximum timescales (where available)
during which activities are conducted.

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2

rpsgroup.com

Page 172



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT — OFFSHORE ES TECHNICAL REPORT

Potential impact Phase Project design parameters Justification

C 0 D

e upto 1 cable burial installation vessel making up to 1 return
trip.
Other activities:

e laying of 126.04 km of the cable (including 1,200 m within
the intertidal zone);

e drilling of 11 wells for CO2 injection; total duration of drilling
per well is 15 days; and

e use of jack up rigs

Operation and Maintenance Phase

There will be a total of 750 vessel round trips over the entire

operation and maintenance phase. This encompasses vessels

used during routine inspections, geophysical surveys, removal

of marine growth, replacement of corrosion protection anodes,

replacement of access ladders and boat landings, modification

to/replacement of J tubes at platforms, topsides, interplatform

cables/pipelines and PoA terminal to the new Douglas platform

cables/pipelines.

Maximum vessels on site at any one time:

e upto 1 jack up vessel making up to 15 return trips per year;
and

e up to 3 multipurpose support vessels making up to 15 return
trips per year.

Other activities:

e Potential for cable maintenance in the subtidal and intertidal
zone.

Decommissioning Phase

A total of 128 round trips of vessels associated with the

decommissioning phase (return trips are presented as total

across construction period):

e up to 4 decommissioning and support vessel making up to 7

return trips;

up to 6 tug/anchor handlers making up to 8 return trips;

up to 4 cargo barges making up to 5 return trips;

up to 1 survey vessel making up to 1 return trip; and

up to 2 crew transfer vessels making up to 108 return trips.

Other activities:

e Removal of infrastructure within the Proposed Development.
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Potential impact

Project design parameters

Justification

Effects on marine
mammals due to
changes in prey
availability (North
Anglesey Marine
SAC only)

Construction Phase
The MDS for impacts to prey species are presented in Table

1.17 for Annex Il diadromous fish and freshwater pearl mussel.

In the construction phase, these impacts are:
e temporary habitat loss and/or disturbance;

e underwater noise impacting fish and shellfish receptors;
and

e increased SSCs and associated deposition.
Operation and Maintenance Phase
The MDS for impacts to prey species are presented in Table

1.17 for Annex Il diadromous fish and freshwater pearl mussel.

In the operation and maintenance phase, these impacts are:
e temporary habitat loss and/or disturbance.
Decommissioning Phase

The MDS for impacts to prey species are presented in Table

1.17 for Annex Il diadromous fish and freshwater pearl mussel.

In the decommissioning phase, these impacts are:
e temporary habitat loss and/or disturbance; and
e increased SSCs and associated deposition.

There is potential for changes in prey abundance resulting from activities
during the construction and decommissioning phase of the Proposed
Development, which could have an indirect impact on the foraging success
of marine mammals and marine turtles within the Proposed Development
and surrounding vicinity.

Maximum design scenarios described for Annex Il diadromous fish and
freshwater pearl mussel (Table 1.17) will result in the greatest potential
impact.
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Embedded mitigation measures

A number of embedded mitigation measures (primary and tertiary) have been adopted as part of Proposed
Development to reduce the potential for impacts on Annex Il marine mammals (Table 1.47). As there is a
secured commitment to implementing these measures, they are considered inherently part of the design of the
Proposed Development. Therefore, these measures have been considered in the assessment of significance,
presented in section 1.8.3 and 1.8.4. This means that the determination of AEol assumes implementation of

these measures.

Table 1.47: Embedded Mitigation Measures Adopted
To Annex Il Marine Mammals

As A Part Of The Proposed Development Relevant

Embedded Mitigation !ﬁﬂ@g

Primary Mitigation: Measures Embedded into the Project Design

Implementation of piling initiation, soft start, and ramp up
measures within the MMMP.

An initiation stage and soft starts will be used during the
installation of pin piles. This involves the implementation of
an initial low hammer energy with a low number of strikes,
followed by lower hammer energies at a higher strike rate
at the beginning of the piling sequence before energy input
is ‘ramped up’ (increased) over time to required higher
levels.

This measure will minimise the risk of injury to fish,
marine mammal, and marine turtle species in the
immediate vicinity of piling activities, allowing individuals
to move away from the area before noise levels reach a
level at which injury may occur.

Inclusion of low order techniques as a UXO clearance
option noting, however, that it is not possible to fully commit
to this measure at this stage.

Low order techniques are not always possible and are
dependent upon the individual situations surrounding each
UXO. Given that high order detonation may be required,
the MMMP will also include mitigation to reduce the risk of

injury from UXO clearance.

Low order techniques generate less underwater noise
than high order techniques and therefore present a lower
risk to sound-sensitive receptors such as fish, marine
mammals, and marine turtles during UXO clearance.

Tertiary Mitigation: Measures Required to meet Legislative Requirements, or Adopted Standard Industry

Practice

Development of and adherence to a MMMP, based on a
draft MMMP submitted alongside the ES. The MMMP wiill
present appropriate mitigation for activities that could
potentially lead to disturbance or injurious effects on marine
mammals including piling, UXO clearance and some types
of geophysical activities. The MMMP will be developed on
the basis of the most recent published statutory guidance
and in consultation with key stakeholders.

Piling: for the purpose of developing the MMMP, a
mitigation zone of 500 m will be applied, following the
JNCC (2010b) guidance. The Draft MMMP will set out the
measures to apply in advance of and during piling activity
to reduce the risk of disturbance and injury, including the
use of Marine Mammal Observers (MMObs), Passive
Acoustic Monitoring (PAM), and ADD, thereby following
the latest INCC guidance (JNCC, 2010b).

UXO Clearance: Measures to reduce the risk of
disturbance and injury, including visual and acoustic
monitoring (MMObs and PAM), the use of an ADD, and
soft start charges will be applied to deter animals from the
mitigation zone as defined by sound modelling for the
largest possible UXO following the latest guidance
(JNCC, 2010a).

Geophysical and Seismic Surveys: Mitigation for injury
during high resolution geophysical and seismic site
investigation surveys using a subsurface sensor from a
conventional vessel will involve the use of MMObs and
PAM to ensure that the risk of disturbance and injury over
the defined mitigation zone is reduced in line with INCC
(2017b) guidance (500 m). Soft start is not possible for
SBP equipment but will be applied for other high-
resolution surveys where possible. It should be noted that
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Embedded Mitigation !Eﬂ@g

some multi-beam surveys in shallow waters (<200 m) are
not subject to the requirements of mitigation.

Development of, and adherence to, a CMS. This measure will confirm the actual methodology that will
be employed to construct the Proposed Development,
provide details on aspects of the methodology not known
at the application stage and confirm that the methodology
falls within the parameters assessment in the ES.

Development of, and adherence to, an EMP, which will be | To minimise the potential for collision risk, or potential

issued to all vessel operators, requiring them to: injury to, marine mammals and megafauna this code of
e not deliberately approach marine mammals, marine conduct outlines in the EMP will be adhered to at all
turtles, and basking sharks; times.

e keep vessel speed to a minimum; and

e avoid abrupt changes in course or speed should marine
mammals approach the vessel to bow-ride.

Development of, and adherence to, a Decommissioning The aim of this plan is to adhere to the relevant UK and
Plan international legislation and guidance in place at the time,
with decommissioning industry practice applied to reduce
the amount of long term disturbance to the environment
so far as reasonably practicable.

Wider marine mammal populations

Where in the Appropriate Assessment it is relevant to acknowledge that the population of the SAC forms a
part of the population within the wider area, reference populations (as per the volume 2, chapter 7 of the
Offshore ES) are presented. Reference populations and densities for relevant Annex Il species are shown in
Table 1.48.

Where a range of densities has been presented, these values represent expected lower and upper estimates
from published literature detailed in the footnotes of Table 1.48. Just as the lower estimates may not capture
the full population size, upper estimates may not be representative of the population as a whole. For instance,
the large increase in harbour porpoise density between SCANS-III (0.086 animals per km?) and SCANS-IV
(0.5153 animals per km?) is unlikely to represent a long-term increase, given the short timeframe (six years)
over which the increase has occurred. For this reason, where necessary, two density estimates have been
considered as the lower and upper limits, and are reported throughout, with actual density likely sitting within
this range. The number of animals affected by impacts and the corresponding proportions of relevant
populations are also reported to reflect these ranges.

Table 1.48: Summary Of Marine Mammal Reference Populations And Densities

Species Density (animals per km?) Management Unit (MU)® Population Estimate
in MU

Harbour |0.086'to 0.5157 Celtic and Irish Sea 62,517

porpoise

Bottlenose | 0.010? to 0.035° Irish Sea 293

dolphin

Grey seal |0.467 to 4.06* Wales 3,766
NW England 1,046
Northern Ireland 2,113
SW Scotland 2,163
Isle of Man estimate 400
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Species Density (animals per km?) Management Unit (MU)® Population Estimate
in MU
East of Ireland 1,7498
South-east of Ireland 2,326
OSPAR Region i 60,780
Harbour 0.0049 to 0.5934 Wales 14
seal NW England 7
Northern Ireland 1,406
Isle of Man No estimate available

1 SCANS-IIl (Hammond et al., 2021) Block F

2 SCANS-IV (Gilles et al., 2023) Block CS-E

3 SCANS-IIl (Hammond et al., 2021, Vikingsson et al., 2013) for adjacent Block E, as none observed for Block F and high density
coastal area density in outer Cardigan Bay from Lohrengel et al. (2018)

4 Carter et al. (2022) — average and maximum densities calculated to per km? using absolute mean values for cells overlapping with
the Proposed Development marine mammal study area

5 All population estimates include the Isle of Man unless population estimate is given separately

5 Population estimates based upon counts from Duck and Morris (2019), using scalars from Lonergan et al. (2013) for harbour seal
and Russell et al. (2016) for grey seal

Injury and disturbance from underwater noise generated from piling (C)

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact from underwater noise generated from piling. This relates to the
following designated site and relevant Annex Il marine mammals:

¢ North Anglesey Marine SAC:
—  Harbour porpoise.

e North Channel SAC:
—  Harbour porpoise.

e Lleyn Peninsula and the Sarnau SAC:
—  Bottlenose dolphin; and
—  Grey seal.

e West Wales Marine SAC:
—  Harbour porpoise.

e Strangford Lough SAC:
—  Harbour seal.

e Murlough SAC:
—  Harbour seal.

e Cardigan Bau SAC:
—  Bottlenose dolphin.

e The Maidens SAC:
—  Grey seal.

e Pembrokeshire Marine SAC:
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—  Grey seal.

e Bristol Channel Approaches SAC:
—  Harbour porpoise.

e Lundy SAC:
—  Grey seal.

¢ Rockabill to Dalkey Island SAC:
—  Harbour porpoise.

Pile driving during the construction phase of the Proposed Development has the potential to result in elevated
levels of underwater noise that are detectable by marine mammals above background levels and could result
in auditory injury and/or behavioural effects on marine mammals. The following sections explain how this
potential impact on Annex Il marine mammal features of the SACs outlined above have been quantified and
assessed.

Injury

The maximum spatial effect was predicted for piles with a hammer energy of 3,000 kJ. The injury ranges based
on the Sound Exposure Level (SEL) and SPLpk metrics are presented in Table 1.49 and Table 1.50,
respectively. Given that here is a possibility that multiple pin piles will need to be installed in a single 24 hour
period, the SEL cumulative ranges are presented for the consecutive installation of the piles.

Table 1.49: Auditory Injury Ranges (PTS) Based On The Cumulative SEL Metric For Marine Mammals
Due To Impact Driving Of Piles Consecutively With And Without The Use Of An ADD

N/E = threshold not exceeded

. Range (m)
Hearing Group , . .
Without ADD With 30 mins ADD
Harbour porpoise SEL 22 N/E
Bottlenose dolphin SEL N/E N/E
Harbour, grey seal SEL N/E N/E

Table 1.50: Auditory Injury Ranges (PTS) Based On The Splyk Metric For Marine Mammals Due To The
Phase Of Impact Piling Resulting In The Maximum Peak Sound Pressure Level, And Due
To The First Hammer Strike

N/E = threshold not exceeded

Range (m
Hearing Group HERD

First hammer strike  Maximum peak

Harbour porpoise SEL 204 490
Bottlenose dolphin SEL 17 41
Harbour, grey seal SEL 49 118

Overall, based on the SEL matric, the embedded mitigation measure of ADD activation for 30 minutes resulted
in no PTS injury thresholds being exceeded for marine mammals (Table 1.49). ADDs are commonly used to
mitigate harm to marine mammals from offshore developments and are recommended by the JNCC (2010b)
guidance for piling, particularly in periods of low visibility. There are a range of ADDs with different sound
source characteristics available (McGarry et al., 2022), and a suitable device will be consulted upon and
decided post-submission of the ES. The selected device will be deployed from the piling vessel and activated
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for a determined duration to allow individuals sufficient time to flee from the source, whilst also minimising the
addition sound introduced into the environment. Furthermore, the PTS injury ranges based on the SPLp«k
thresholds are all within 500 m (Table 1.50). As per the JNCC (2010b) guidance, a standard 500 m mitigation
zone monitored by MMO and PAM will be applied as part of the MMMP (Table 1.47) further reducing the risk
of injury.

Disturbance

For the assessment of disturbance as a result of piling at the new Douglas platform, a dose response approach
is applied. Unweighted sound exposure level single strike (SELss) contours were plotted in 5dB isopleths in
decreasing increments from 201.2 dB to 120 dB re.1pPa?s using the highest modelled received sound level.
Disturbance during piling was predicted to have far reaching effects across the Irish Sea (Figure 1.11). It should
be noted that the extent of behavioural disturbance is likely to be an overestimate as it assumes that the sound
maintains its impulsive characteristics at large distances, which is considered unlikely to be the case (there is
no agreed approach to modelling the cross over point from impulsive to continuous sound and this is an
ongoing active area of research).
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Figure 1.11: The Extent Of Behavioural Disturbance Contours Based On Different Thresholds (Weighted Selss Noise Contours Based On Southall
(2021) For All Marine Mammals; For Harbour Porpoise: 143 Db Selss Contour Based On NRW (2023) And 15 Km EDR Based On JNCC
(2020))
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The number of animals potentially disturbed in presented in Table 1.51 along with percentages of reference
populations. As highlighted in Southall (2021) there are caveats associated with simple, one size fits all,
threshold approaches that could lead to errors in disturbance assessments. Recognising this inherent
uncertainty in the quantification of effects, the assessment has adopted a precautionary approach at all stages
of assessment including conservative assumptions in the marine mammal baseline. For example, the
maximum mean density of grey seal is based on the highest value of a single 5 km x 5 km grid cell (based on
Carter et al. (2022)) that overlaps with the Proposed Development. This high density value (4.06 animals per
km?) is extrapolated across all areas potentially affected by the underwater noise, resulting in a very
precautionary number of grey seal potentially affected.

Table 1.51: Potential Number Of Animals Predicted To Be Disturbed Within Weighted SELss Sound
Contours As A Result Of Piling

Species Density Douglas Platform Pile Installation
(animals

CEIMSUBN Number of Animals % Reference % OSPAR lIl Region
Population (MU)
Harbour porpoise 0.086 158 0.25 N/A
0.515 945 1.51 N/A
Bottlenose dolphin 0.010 20 6.51 N/A
0.035 65 21.91 N/A
Grey seal 0.467 125 0.92 0.21
4.06 1,084 7.99 1.78
Harbour seal 0.0049 2 0.09 N/A
0.593 159 11.1 N/A

Harbour porpoise

In addition to the results presented in section 1.8.2.1, criteria for assessing behavioural impacts on harbour
porpoise published in a recent position statement from Natural Resources Wales (NRW, 2023) have been
considered. The best recommended option for piling was presented as 143 dB SELss threshold (Figure 1.11).
Given that the development lies in Welsh waters, separate disturbance calculations have been undertaken
based on this guidance and results are presented in Table 1.52. Please note that assumptions of dose
response were not applied here, and the number of animals potentially affected across the area up to 143 dB
SELss noise contour were presented.

Table 1.52: Potential Disturbance To Harbour Porpoise Based On NRW (2023) Guidance And Numbers
Of Animals Potentially Affected

Species Density (animals Douglas Platform Pile Installation

per km?)

Number of Animals % Reference Population

(MU)
Harbour porpoise 0.086 76 0.12
0.515 451 0.72
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Additionally, the Effective Deterrence Range (EDR) approach has been used for the assessment of
disturbance associated with piling activities for harbour porpoise features of the designated sites (Figure 1.11),
and this approach, outlined in JNCC (2020), recommends the use of a 15 km deterrence range for the
installation of pinpiles.

Injury and disturbance from underwater noise generated during UXO detonation (C)

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact from underwater noise generated from UXO. This relates to the
following designated site and relevant Annex Il marine mammals:

e North Anglesey Marine SAC:
—  Harbour porpoise.
¢ North Channel SAC:
—  Harbour porpoise.
e Lleyn Peninsula and the Sarnau SAC:
—  Bottlenose dolphin; and
—  Grey seal.
¢ West Wales Marine SAC:
—  Harbour porpoise.
e Strangford Lough SAC:
—  Harbour seal.
e  Murlough SAC:
—  Harbour seal.
e Cardigan Bau SAC:
—  Bottlenose dolphin.
e The Maidens SAC:
—  Grey seal.
e Pembrokeshire Marine SAC:
—  Grey seal.
e Bristol Channel Approaches SAC:
—  Harbour porpoise.
e Lundy SAC:
—  Grey seal.
e Rockabill to Dalkey Island SAC:
—  Harbour porpoise.
e Saltee Islands SAC:
—  Grey seal.
e Roaringwater Bay and Islands SAC:

—  Harbour porpoise.
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UXO detonation during the construction phase may result in hearing damage/auditory injury or behavioural
disturbance/displacement (including barrier effects) of marine mammals. The following sections explain how
this potential impact on Annex Il marine mammal features of the SACs outlined above have been quantified
and assessed.

Injury

Although low order and low yield UXO clearance techniques are the preferred option, it is considered that there
is a small risk that a low order clearance could result in high order detonation of UXO. Therefore, the
assessment considered both high order and low order techniques.

PTS ranges for low order and low yield UXO clearance activities are presented in Table 1.53 and high order
clearance of UXO is presented in Table 1.54. The number of animals predicted to experience PTS due to low
order disposal is presented in Table 1.55 and high order clearance in Table 1.56.

Table 1.53: Potential PTS Ranges For Low Order And Low Yield UXO Clearance Activities

Charge Size PTS ranges (m)

Threshold Harbour Porpoise Bottlenose Dolphin Harbour, Grey Seal
0.08kg low order SPLpk 685 40 135
donor charge

SEL 190 2 9
0.5kg clearing shot | SPLp«k 1,265 73 247

SEL 421 4 22
2 x 0.75kg low yield | SPLp« 1,820 105 357
charge

SEL 650 7 38
4 x 0.75kg low yield | SPL 2,290 133 449
charge

SEL 840 10 53

Table 1.54: Potential PTS Ranges For High Order Clearance Of UXOs

Charge Size

PTS range (m)

Threshold Harbour Porpoise | Bottlenose Dolphin | Harbour, Grey Seal
1.2kg donor SPLpk 1,690 98 331
SEL 596 6 34
3.5kg donor SPLok 2,415 140 473
SEL 885 10 57
25kg UXO — high order explosion | SPLpk 4,645 268 910
SEL 1,645 27 147
130kg UXO — high order explosion | SPLpk 8,045 464 1,580
SEL 2,520 61 323
907kg UXO — high order explosion | SPLpk 15,370 890 3,015
SEL 3,820 151 800
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Table 1.55: Number Of Animals With The Potential To Experience PTS Due To Low Order And Low
Yield UXO Clearance Activities

Threshold

Estimated Number of Animals with the Potential to be Affected

Harbour porpoise Bottlenose dolphin Grey seal Harbour seal
0.08kg low order donor charge
SPLpk <1 <1 <1 <1
SEL <1 <1 <1l <1
0.5kg clearing shot
SPLpk <lto3 <1 <1 <1
SEL <1 <1 <1l <1
2 x 0.75kg low yield charge
SPLpk <1t06 <1 2 <1
SEL <1 <1 <1 <1
4 x 0.75kg low yield charge
SPLpk 2109 <1 3 <1
SEL <lto?2 <1 <1 <1

Table 1.56: Number Of Animals With The Potential To Experience PTS Due To Donor Charges Used In
High Order UXO Clearance Activities

Threshold

Estimated Number of Animals with the Potential to be Affected

Harbour porpoise Bottlenose dolphin Grey seal Harbour seal
1.2kg donor charge
SPLpk <ltob5 <1 2 <1
SEL <1 <1 <1 <1
3.5kg donor charge
SPLpk 21010 <1 3 <1
SEL <lto2 <1 <1 <1
25kg UXO - high order explosion
SPLpk 6 to 35 <1 <1 <1
SEL <lto5 <1 <1 <1
130kg UXO — high order explosion
SPLpk 18 to 105 <1 32 <1
SEL 2to 11 <1 2 <1
907kg UXO - high order explosion
SPLpk 64 to 383 <1 115 2
SEL 4to24 <1 9 <1

With regard to UXO detonation (low order techniques as well as high order events), due to a combination of
physical properties of high frequency energy, the sound is unlikely to still be impulsive in character once it has
propagated more than a few kilometres. The National Marine Fisheries Service (2018) guidance suggested an
estimate of 3 km for transition from impulsive to continuous (although this was not subsequently presented in
the later guidance, Southall et al. (2019)). Hastie et al. (2019) suggest that some measures of impulsiveness
(for seismic airguns and pile driving) change markedly within approximately 10 km of the source. Therefore,

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 184



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE
PROJECT - OFFSHORE ES TECHNICAL REPORT

caution should be used when interpreting any results with predicted injury ranges in the order of tens of
kilometres as the PTS ranges are likely to be significantly lower than predicted.

For both low order and high order clearance, the injury ranges are considerably larger than the standard
1,000 m mitigation zone recommended for UXO clearance (JNCC, 2010a) and there are often difficulties in
detecting marine mammals (particularly harbour porpoise) over such large ranges (McGarry et al., 2017).
Tertiary mitigation will therefore also include the use of ADDs and potentially scare charges to deter animals
from the injury zone. In addition to the ADD, deterrence can also be achieved through the use of soft start
charges, the application of which will be discussed and agreed with consultees postsubmission, once more
information on the size and type of UXOs are known. Details of appropriate tertiary mitigation will be discussed
and agreed with consultees postconsent when further details of the size and type of potential UXOs are
understood.

Disturbance

The duration of impact (elevated sound) for each UXO detonation is very short (seconds) therefore behavioural
effects are considered to be negligible in this context and as such TTS is presented as a proxy. Whilst some
ecological functions would be inhibited in the short term due to TTS, these are reversible on recovery of the
animal’s hearing and therefore not considered likely to lead to any long term effects on the individual. The
onset of TTS also corresponds to a moving away or ‘fleeing response’ as this is the threshold at which animals
are likely to move away from the ensonified area. Thus, the onset of TTS also reflects the threshold at which
behavioural displacement could occur.

TTS ranges for low order and low yield UXO clearance activities are presented in Table 1.57 and high order
clearance of UXO is presented in Table 1.58. The number of animals predicted to experience TTS due to low
order disposal is presented in Table 1.59 and high order clearance in Table 1.60.

Table 1.57: Potential TTS Ranges For Low Order And Low Yield UXO Clearance Activities

Charge Size TTS ranges (M)
Threshold Harbour Porpoise | Bottlenose Dolphin | Harbour, Grey Seal
0.08kg low order donor charge | SPLpk 1,265 73 247
SEL 1,500 23 124
0.5kg clearing shot SPLpk 2,325 134 455
SEL 2,435 56 301
2 x 0.75kg low yield charge SPLpk 3,350 194 660
SEL 3,120 95 504
4 x 0.75kg low yield charge SPLpk 4,220 244 830
SEL 3,600 131 695

Table 1.58: Potential TTS Ranges For High Order Clearance Of UXOs

Charge Size TTS range (m)

Threshold Harbour Porpoise | Bottlenose Dolphin | Harbour, Grey Seal
1.2kg — donor change SPLpk 3,110 180 610

SEL 2,975 85 454
3.5kg — donor charge SPLpk 4,445 257 875

SEL 3,715 141 745
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Charge Size

TTS range (m)

Threshold Harbour Porpoise | Bottlenose Dolphin | Harbour, Grey Seal
25kg UXO — high order explosion | SPLpk 8,555 494 1,680

SEL 5,290 343 1,760
130kg UXO — high order explosion | SPLpk 14,825 855 2,905

SEL 6,830 680 3,360
907kg UXO — high order explosion | SPLpk 28,320 1,635 5,550

SEL 8,925 1,380 6,470

Table 1.59: Number Of Animals With The Potential To Experience TTS Due To Low Order And Low
Yield UXO Clearance Activities

Threshold

Estimated Number of Animals with the Potential to be Affected

Harbour porpoise |Bottlenose Grey seal Harbour seal
dolphin

0.08kg low order donor charge
SPLpk <lto3 <1 <1 <1
SEL <lto4 <1l <1 <1
0.5kg clearing shot
SPLpk 2t09 <1 <1
SEL 2to 10 <1 <1
2 x 0.75kg low yield charge
SPLpk 41019 <1 <1
SEL 3to 16 <1 <1
4 x 0.75kg low yield charge
SPLpk 510 29 <1 <1
SEL 41021 <1 <1

Table 1.60: Number Of Animals With The Potential To Experience TTS Due To High Order Clearance
Of UXOs

Threshold

Harbour porpoise

Bottlenose

Estimated Number of Animals with the Potential to be Affected

Grey seal

Harbour seal

dolphin
1.2kg donor charge for high order UXO disposal
SPLpk 3to 16 <1 <1
SEL 3to15 <1 <1
3.5kg donor blast fragmentation charge for high order UXO disposal
SPLpk 6 to 32 <1 10 <1
SEL 4to 23 <1 7 <1
25kg UXO - high order explosion
SPLpk 200 119 <1 36 <1
SEL 8 to 46 <1 40 <1

130kg UXO — high order explosion
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Threshold Estimated Number of Animals with the Potential to be Affected

Harbour porpoise |Bottlenose Grey seal Harbour seal
dolphin
SPLpk 60 to 356 <1 107
SEL 41019 <1 145
907kg UXO - high order explosion
SPLpk 217 to 1,299 <1 393
SEL 2210 129 <1 534

As previously described in section 1.7.2.1, the sound is unlikely to be impulsive in character once it has
propagated more than a few kilometres. It is particularly important when interpreting results for TTS with ranges
of up to 28.32 km as these are likely to be significantly lower than predicted.

Harbour porpoise

Additionally, criteria for assessing behavioural impacts on harbour porpoise published in a recent position
statement from Natural Resources Wales (NRW, 2023) have been considered. The best recommended option
for UXO clearance was presented as 140 dB Sound Exposure Level (SEL) threshold. Given that the
development lies in Welsh waters, separate disturbance calculations have been undertaken based on this
guidance and results are presented in Table 1.61

Table 1.61: Potential Disturbance Ranges To Harbour Porpoise Based On NRW (2023) Guidance And
Numbers Of Animals Potentially Affected

Charge Weight Distance (m) Number of animals

Low order and low yield donor charge configurations

0.08kg 1,500 <1lto4
0.5kg 2,435 2 t0 10
2 x 0.75kg 3,120 310 16
4 x 0.75kg 3,600 41021

High order donor charge options

1.2kg 2,975 3to15

3.5kg 3,715 41023

Potential UXOs (high order disposal)

25kg 5,290 8 to 46
130kg 6,830 13t0 76
907kg 8,925 22 to 129

Additionally, the EDR approach has been used for the assessment of disturbance associated with UXO
clearance for harbour porpoise features of the designated sites. The EDR approach, as outlined in JNCC
(2020), recommends the use of 26 km deterrence range for the high order detonation of UXOs despite there
being no empirical evidence of harbour porpoise avoidance and it is based on the EDR for monopiles.
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Injury and disturbance from underwater noise generated during geophysical and seismic
surveys (C, O&M)

The assessment of LSE during the HRA screening process identified that during the construction and operation
and maintenance phases, LSE could not be ruled out for the potential impact from underwater noise generated
during geophysical and seismic surveys. This relates to the following designated site and relevant Annex I
marine mammals:

e North Anglesey Marine SAC:
—  Harbour porpoise.
¢ North Channel SAC:
—  Harbour porpoise.
e Strangford Lough SAC:
—  Harbour seal.
e Murlough SAC:
—  Harbour seal.

Site investigation surveys during the construction phase have the potential to cause injury or disturbance to
marine mammals. The following sections explain how this potential impact on Annex Il marine mammal
features of the SACs outlined above have been quantified and assessed.

Injury

It is understood that several sonar like sources will potentially be used for the geophysical surveys, including
MBES and SBP. Sonar based systems have very strong directivity which effectively means that there is only
potential for injury when a marine mammal is directly underneath the sound source (or inside the swathe in
the case of MBES). PTS ranges for geophysical and seismic activities are presented in Table 1.62 and Table
1.63, respectively.

The number of marine mammals potentially injured within the modelled ranges for PTS were estimated using
the most up to date species specific density estimates. Due to low injury ranges, for harbour porpoise and
seals, there is the potential for no more than one animal to experience PTS (and no animals where the
threshold is not exceeded) as a result of geophysical and seismic site investigation surveys. The site
investigation surveys are considered to be short term as they will take place over a period of several months.
Mitigation for injury during geophysical and seismic surveys will involve the use of MMObs and PAM to ensure
that the risk of injury over the defined mitigation zone is reduced in line with INCC guidance (JNCC, 2017b).
The largest range was predicted as 345 m for harbour porpoise during MBES activity and it is considered that
standard industry measures will be effective at reducing the risk of injury over this distance. Some multibeam
surveys in shallow waters (<200 m) are not subject to the requirements of mitigation (JNCC, 2017b).
Requirements for mitigation will be agreed with the consultees post ES submission.
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Table 1.62: PTS Ranges For Marine Mammals During Geophysical Investigation Surveys

N/E = threshold not exceeded

Range, SEL (m)

Harbour Porpoise Harbour, Grey Seal
Geophysical
MBES 345 5
SBP 335 40

Table 1.63: PTS Ranges For Marine Mammals During Seismic Site Investigation Surveys

Range, SEL (m)

Harbour Porpoise Harbour, Grey Seal
Seismic - VPS
SELcum 235 11
SPLpk 124 16

Disturbance

Disturbance ranges for geophysical and seismic activities are presented in Table 1.64. The number of animals
predicted to experience disturbance due to geophysical and seismic activites is presented in Table 1.65. It
should be noted that there are caveats associated with simple, one size fits all, threshold approaches that
could lead to errors in disturbance assessments (Southall et al., 2021). Recognising this inherent uncertainty
in the quantification of effects, the assessment has adopted a precautionary approach at all stages of
assessment including conservative assumptions in the marine mammal baseline. For example, the maximum
mean density of grey seal is based on the highest value of a single 5 km x 5 km grid cell (based on Carter et
al. (2022)) that overlaps with the Proposed Development. This high density value (4.06 animals per km?) is
extrapolated across all areas potentially affected by the underwater noise, resulting in a very precautionary
number of grey seal potentially affected.

Table 1.64: Disturbance Ranges For Marine Mammals During Geophysical And Seismic Investigation
Surveys

N/E = threshold not exceeded

Activity Range (m)
Geophysical
MBES 1,100
SBP 1,180
Seismic

13 km (mild)
VSP

0.8 km (strong)
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Table 1.65: Estimated Number Of Animals With The Potential To Be Disturbed From Geophysical Site
Investigation Surveys (120 Db Splims) And Seismic (Mild Disturbance - 140 Db Splms;

Strong Disturbance — 160 Db Splims)

Estimated Number of Animals with the Potential to be Disturbed

Harbour porpoise Grey seal Harbour seal
Geophysical activities
MBES <lto?2 16 <1
SBP <1to3 18 <1
Seismic
VSP (mild) 46 to 274 2,155 32
VSP (strong) <lto2 9 <1

Harbour porpoise

Additionally to the results presented in section 1.7.2.1, criteria for assessing behavioural impacts on harbour
porpoise published in a recent position statement from Natural Resources Wales (NRW, 2023) have been
considered. The best recommended option for geophysical surveys was presented as 160 dB SPLms
threshold. For seismic surveys using three different thresholds has been recommended, including 140 dB, 143
dB and 145 dB SELss, however this assessment will be based on the most recommended option of 143 dB
SElss based on Tougaard (2021). Separate disturbance calculations have been undertaken based on this

guidance and the results are presented in Table 1.66.

Table 1.66: Potential Disturbance Ranges To Harbour Porpoise Based On NRW (2023) Guidance And
Numbers Of Animals Potentially Affected

Activity Range (m) Number of animals
Geophysical

MBES 490 <1

SBP 430 <1

Seismic

VSP 7,500 16 to 92

Injury and disturbance from vessel activity and other noise producing activities (C, O&M, D)

The assessment of LSE during the HRA screening process identified that during the construction, operation
and maintenance and decommissioning phases, LSE could not be ruled out for the potential impact from
underwater noise generated from vessel activity and other noise producing activities. This relates to the
following designated site and relevant Annex Il marine mammals:

¢ North Anglesey Marine SAC:
—  Harbour porpoise.

e North Channel SAC:
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—  Harbour porpoise.
e Strangford Lough SAC:
—  Harbour seal.
e Murlough SAC:
—  Harbour seal.

The increased levels of vessel activity will contribute to total underwater noise levels within the Proposed
Development during all phases of the Proposed Development. While the number of vessels and return trips
presented in Table 1.46 will result in an increase in vessel presence, movement will be limited to within the
Proposed Development and are likely to follow existing shipping routes while travelling to and from ports.
Baseline levels of vessel traffic in the eastern Irish Sea are already high, largely due to ferry routes. Vessels
and other noise producing activities (e.g. cable laying, trenching, and jack up rig activities) will be temporary
and largely transitory, as opposed to permanent and fixed. In this respect, underwater noise due to vessel
activity and other noise producing activities is unlikely to add substantially to the levels of vessel noise already
in the area.

Injury

The underwater noise modelling results indicate that the threshold for PTS was not exceeded for any species
for all vessels and activities. The threshold for TTS was also not exceeded for all species except harbour
porpoise. The maximum range across which harbour porpoise may experience TTS is up to 6,740 m as a
result of survey vessel, crew transfer vessel and support vessels.

Disturbance

Behavioural disturbance is only likely to occur if vessel sound and activities exceed the background ambient
noise levels. However, vessel traffic within the Proposed Development is already relatively high, indicating
high background ambient noise levels.

Disturbance ranges for vessels and other noise producing activities are presented in Table 1.67. The ranges
are presented up to the 120 dB re 1 pyPa (rms) threshold, (e.g. threshold which has been classed as the
distance beyond which no animals would be disturbed). There is likely to be a proportional response (i.e. not
all animals will be disturbed to the same extent). Individual life history and context will also influence the
likelihood of an individual to exhibit an aversive response to noise. These impacts will not be continuous over
the construction, operation and maintenance and decommissioning phases, instead carried out over a shorter
number of days within the period. Therefore, given the limited quantitative information available, as described
above, any simplified calculation would likely lead to an unrealistic overestimation of the nhumber of animals
likely to be disturbed.

Table 1.67: Disturbance Ranges For Marine Mammals From Vessel Activity And Other Noise Producing
Activities

N/E = threshold not exceeded

Activity Range (km)
Vessels

Anchor handling vessel 6.3

Main installation vessel, construction vessel 7.5

Survey vessel, crew transfer vessels, and support vessels 20
Miscellaneous small vessel (e.g. tugs, vessels carrying ROVS, | 6.3

dive boats, guard vessels)
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Activity Range (km)

Activities

Cable trenching/cutting 16
Cable laying 7.5
Jack up rig N/E

Effects on marine mammals due to changes in prey availability (C)

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact from effects on marine mammals due to changes in prey
availability. This relates to the following designated site and relevant Annex Il marine mammals:

¢ North Anglesey Marine SAC:
—  Harbour porpoise.

The key prey species for marine mammals include gadoids (e.g. cod, haddock, poor cod, and whiting), forage
fish (e.g. herring, sprat, sandeel, mackerel), cephalopods, and flatfish (e.g. dab, flounder, plaice, and sole).
There are regional and species specific preferences which are provided in section 1.8.3, if relevant.

Main prey species were found as of varying importance in the vicinity of the Proposed Development.
Consequently, potential adverse effects on fish and shellfish species may have indirect effects on marine
mammals. The assessment of impacts on fish and shellfish species was provided in volume 2, chapter 7 of
the Offshore ES. The impacts with a potential to adversely affect fish and shellfish species included temporary
subtidal habitat loss and/or disturbance, long term subtidal habitat loss, underwater noise, as well as increased
SSCs and associated deposition (see section 1.7.2.1).

The assessment presented in the volume 2, chapter 7 of the Offshore ES concluded no significant adverse
effects on fish and shellfish receptors due to the activities associated with all phases of the Proposed
Development.

1.8.2.2 In-combination with other plans and projects

The other developments (projects/plans) that could result in in-combination effects associated with the
Proposed Development on Annex Il marine mammal features of the designated sites identified have been
summarised in Table 1.68 and shown in Figure 1.12.

As outlined in the HRA Stage 1 Screening Report, where the potential for LSE has been concluded with respect
to the Proposed Development alone, the potential for LSE has also been concluded in-combination. For
impacts where LSE has been ruled out with respect to the Proposed Development alone, there is either no
pathway to effect, or the Proposed Development would result in only negligible or inconsequential effects that
would not contribute (even collectively) or materially to in-combination effects and therefore, no additional in-
combination issues are identified.

On this basis, the potential impacts identified for assessment as part of the volume 2, chapter 7 of the Offshore
ES, and which have been brought forward for consideration in the in-combination assessment of the
Appropriate Assessment are:

e injury and disturbance from underwater noisenoise generated from piling in-combination;
e injury and disturbance from underwater noisenoise generated during UXO detonation in-combination;

e injury and disturbance from underwater noisenoise generated during geophysical and seismic surveys
in-combination;
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e injury and disturbance underwater noise from vessel activity and and other noise producing activities in-
combination; and

o effects on marine mammals due to changes in prey availability in-combination.
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Table 1.68: List Of Other Projects And Plans With Potential For In-Combination Effects On Annex Il Marine Mammal Features

Project/Plan/Activity Status

Distance from Proposed
Development (km)

Description

Construction

Period (if
applicable)

Operation
Period (if
applicable)

Overlap with the Proposed
Development

Tier 1

Offshore Renewables

Awel y Mér Offshore Application |1.10 Proposed renewable 2026 — 2030 2030 - 2055 This project will overlap with all three
Wind Farm (OWF) submitted energy project, 10.50 km phases of the Proposed
off the coast of North Development.
Wales, of upto 1.1 GW.
Project Erebus Application |252.25 Floating energy 2025 2026 - 2051 This project overlaps with the
submitted demonstration projects. construction and operations and
maintenance phases of the Proposed
Development.
Construction
Mostyn Energy Park Application |4.00 Extension of quay wall at | Q2 2023 — Q1 |2025 - unknown | This project overlaps with the
Extension (MEPE) submitted the Port of Mostyn. 2025 construction and operations and
Project maintenance phases of the Proposed
Development.
Construction and deposit
Mona OWF Suction Application |8.80 Trialling of suction bucket | July 2023 — July 2023 — July | This project overlaps with the
Bucket foundation trials | submitted foundations to validate July 2024 2024 construction and operations and
their viability within the maintenance phases of the Proposed
Mona OWF array area. Development.
Tier 2
Offshore Renewables
Mona OWF Pre 5.53 Proposed renewable 2026 - 2028 2029 - 2089 This project will overlap with all three
application energy project, 28.20 km phases of the Proposed
off the coast of North Development.
Wales, of up to 350 MW.
Morgan OWF Pre 7.53 The generation assets for | 2026 - 2028 2029 - 2089 This project will overlap with all three
Generation Assets application the Morgan OWF, which phases of the Proposed

has a capacity of 1.5 GW.

Development.
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Project/Plan/Activity Status

Distance from Proposed

Development (km)

Description

Construction Operation

Period (if
applicable)

Period (if
applicable)

Overlap with the Proposed
Development

Morecambe OWF Pre 30 The generation assets for | 2026 - 2028 2029 - 2089 This project will overlap with all three
Generation Assets application the Morgan OWF, which phases of the Proposed
has a capacity of Development.
480 MW.
Mooir Vannin OWF Planning 63.00 OWEF located 2030 — 2032 2032 - 2067 This project will overlap with all three
approximately 11 km east phases of the Proposed
of the Manx coast, with Development.
up to 100 turbines and a
capacity of 80-100 MW.
North Irish Sea Array Pre 143.68 OWF located 2024 — 2026 2027 - 2059 This project will overlap with all three
(NISA) OWF application approximately 12.5 km off phases of the Proposed
the coast of Dublin, with Development.
between 34 and 46
turbines.
Codling Offshore Wind | Pre 145.46 OWF in the Irish Sea with | 2025 — 2027 2028 - 2063 This project will overlap with all three
Park application a maximum capacity of phases of the Proposed
1.45 GW. Development.
Dublin Array OWF Pre 151.88 OWF located 2025 - 2026 2027 - 2062 This project will overlap with all three
application approximately 10 km off phases of the Proposed
the coast of Dublin and Development.
Wicklow counties, with a
maximum capacity of
900 MW.
Oriel OWF Pre 161.42 OWF in the Irish Sea with | 2025 — 2026 2026 — unknown | This project will overlap with the
application a maximum capacity of construction and operations and
375 MW. maintenance phase of the Proposed
Development. It may also overlap
with the decommissioning phase, but
the lifespan of this project is currently
not available.
Arklow Bank Wind Park | Pre 164.25 OWF located Unknown 2028 — unknown | This project will overlap with the
Phase 2 application approximately 15 km off operations and maintenance phase of

the coast of Arklow, with a
maximum capacity of
800 MW.

the Proposed Development. It may
also overlap with the construction and
decommissioning phases, but these
dates are not currently available.
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Project/Plan/Activity

Status

Distance from Proposed

Development (km)

Description

Construction Operation

Period (if

Period (if

Overlap with the Proposed
Development

applicable)

applicable)

LIyr 2 Floating OWF Pre 252.38 Floating offshore wind 2024 - 2025 2026 — 2051 This project will overlap with all three
application demonstration project of phases of the Proposed
up to 100 MW. Development.
LIyr 1 Floating OWF Pre 258.08 Floating offshore wind 2024 - 2025 2026 — 2051 This project will overlap with all three
application demonstration project of phases of the Proposed
up to 100 MW. Development.
White Cross OWF Pre 276.39 Floating OWF with a 2025 - 2026 2026 — unknown | This project will overlap with the
application capacity of up to 100MW construction and operations and
maintenance phase of the Proposed
Development. It may also overlap
with the decommissioning phase, but
the lifespan of this project is currently
not available.
Construction and Deposit
Bombora WavePower | Consented |218.42 Wave energy 2024 2024-2025 This project will operate for 6-12
mWave Pembrokeshire | (EIA not demonstration site off the | (installation) months, after which it will be removed
Project publicly coast of south from the seabed. This will overlap
available) Pembrokeshire with a with the construction phase of the
capacity of 1.5 MW Proposed Development.
Cables and Pipelines
Morgan and Pre 3.00 The transmission assets | 2028 - 2029 2030 - 2065 This project will overlap with the
Morecambe OWF application for the Morgan and operations and maintenance and

Transmission Assets

Morecambe OWF

decommissioning phases of the
Proposed Development.
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Maximum design scenario

The design parameters identified in Table 1.69 have been selected as those having the potential to result in
the greatest effect on Annex Il marine mammals as a result of impacts in-combination with other plans and
projects and therefore represent the MDS. It should be noted that in line with the HRA Stage 1 Screening, a
precautionary approach has been adopted and the search area for Annex Il marine mammals and projects
considered in the in-combination assessment has been extended to cover the Irish Sea, St. George’s Channel
and northern part of the Celtic Sea (Figure 1.12).
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Table 1.69: Maximum Design Scenario Considered For The In-Combination Assessment Of Impacts On Annex Il Marine Mammals

Potential In- Phase Justification
combination Effect
c ‘ 0&M ‘ D ‘
Injury and disturbance |v' |x X The MDS is as described for the Proposed Development (Table 1.46) and assessed | The Zone of Impact (Zol) as a result of piling
from underwater noise in-combination with the following plans, projects, and activities: can extend over kilometres. As such, the in-
generated from piling Tier 111 combination assessment will consider projects
Offshore Renewables: within the_ marine mammal search area, with
. construction phases that overlap temporally
* Project Erebus. with the construction phase for the Proposed
Construction Projects: Development. Piling activities at the Proposed
e Mostyn Energy Park Extension. Development are anticipated to take place in
April 2026. To account for sequential piling and
. ) potential residual effects, projects whose
Tier 2: . o -
) construction phase finishes in 2025 were also
Offshore Renewables: screened in.
e Mona OWF;
e Morgan OWF Generation Assets;
e Morecambe OWF Generation Assets;
e Mooir Vannin OWF;
e Arklow Bank Wind Park Phase 2;
e Dublin Array OWF;
e NISA OWF,;
e Oriel OWF;
e Codling Offshore Wind Park;
e Llyr 1 Floating OWF;
e Llyr 2 Floating OWF; and
e White Cross OWF.
Injury and disturbance |v' |x X The MDS is as described for the Proposed Development (Table 1.46) and assessed | The Zone of Impact (Zol) as a result of UCO
from underwater noise in-combination with the following plans, projects, and activities: clearance can extend over kilometres. As such,
the in-combination assessment will consider

1 The piling phase of the Proposed Development (April/May 2026) overlaps with the construction phase of another Tier 1 project, Awel y Mor OWF. However, the MDS in the ES for Awel y Mér OWF
assumes that there will be up to 201 days of piling over 12 months in 2028, within the project’s four-year construction phase RWE Renewables UK. (2021c). Volume 2, Chapter 7: Marine Mammals.
Awel y Moér Offshore Wind Farm Preliminary Environmental Information Report. Awel y Mor Offshore Wind Farm pp.185pp.Given the almost two-year gap in between piling activities at Awel y Moér
OWF and the Proposed Development, the Awel y Mér OWF is not included in this Tier 1 assessment.
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Potential In- Phase
combination Effect

C ‘O&M ‘D ‘

generated during UXO
detonation

Tier 1:

Offshore Renewables:

e Awely Mor OWF; and

e Project Erebus.

Tier 2:

Offshore Renewables:

e Mona OWF;

e Morgan OWF Generation Assets;
e Morecambe OWF Generation Assets;
e Mooir Vannin OWF,;

e Arklow Bank Wind Park Phase 2;
e Dublin Array OWF;

e NISA OWF;

e Oriel OWF;

e Codling Offshore Wind Park;

e Llyr 1 Floating OWF;

e Llyr 2 Floating OWF; and

e White Cross OWF.

Justification

projects within the marine mammal search
area, with construction phases that overlap
temporally with the construction phase for the
Proposed Development. The construction
phases of these projects would include pre-
construction UXO clearance.

Injury and disturbance | v
from underwater noise
generated during
geophysical and
seismic surveys

The MDS is as described for the Proposed Development (Table 1.46) and assessed
in-combination with the following plans, projects, and activities:

Tier 1:

Offshore Renewables:

o Awely Mér OWF.

Tier 2:

Offshore Renewables:

e Mona OWF;

e Morgan OWF Generation Assets; and
e Mooir Vannin OWF.

It is anticipated that the magnitude of the
impacts will be of a similar scale to that
described for the Proposed Development
(maximum disturbance value of 13 km for VSP;
section 1.8.2.1). Therefore, the screening
exercise has screened in projects within 13 km
from the Proposed Development whose
construction phases (which would include pre-
construction site investigation surveys) overlap
temporally with the construction phase for the
Proposed Development.

Injury and disturbance | v’
from vessel activity
and other noise

producing activities

The MDS is as described for the Proposed Development (Table 1.46) and assessed
in-combination with the following plans, projects, and activities:

Tier 1:
Offshore Renewables:

It is anticipated that the magnitude of the
impacts will be of a similar scale to that

described for the Proposed Development
(maximum disturbance value of 20 km for
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Potential In- Phase
combination Effect

Justification

C ‘O&M ‘D ‘

e Awely Mor OWF.

Construction and deposit:
e Mona OWF Suction Bucket Trials

Tier 2:

Offshore Renewables:

e Mona OWF; and

e Morgan OWF Generation Assets.

The MDS is as described for the Proposed Development (Table 1.46) and assessed
in-combination with the following plans, projects, and activities:

Tier 1:

Offshore Renewables:

e Awely Mor OWF.

Tier 2:

Offshore Renewables:

e Mona OWF; and

e Morgan OWF Generation Assets.

Cables and Pipelines:

e Morgan and Morecambe OWF Transmission Assets.

The MDS is as described for the Proposed Development (Table 1.46) and assessed
in-combination with the following plans, projects, and activities:

Tier 1:

Offshore Renewables:

e Awely Mér OWF.

Tier 2:

Offshore Renewables:

e Mona OWF; and

e Morgan OWF Generation Assets.

Cables and Pipelines:

e Morgan and Morecambe OWF Transmission Assets.

survey, crew transfer and support vessels;
section 1.8.2.1). Therefore, the screening
exercise has screened in projects within 20 km
from the Proposed Development.
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Injury and disturbance from underwater noise generated from piling (C)

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact from underwater noise generated from piling. The in-combination
assessment will be conducted with regard to the same designated sites and relevant Annex Il marine mammals
that were screened in for the assessment of impacts as a result of the Proposed Development alone, listed in
section 1.8.2.1. The in-combination assessment has been provided for projects within the marine mammal
search area, using the tiered approach outlined in 1.5.5.

The construction phase of the Proposed Development is anticipated to start in 2024, to enable operation to
commence during 2026/2027. Piling is currently anticipated to take place over 29 days in April to May 2026,
although the total piling duration, based upon 100 minutes piling for each of eight pin piles, is less than 13.5
hours in total. Therefore, as a precaution, plans, projects, and activities with a construction phase commencing
in 2026 are included in the in-combination assessment for this impact, although it should be noted that in-
combination effects will be of a lesser extent due to the reduced temporal overlap.

Injury

As for the assessment of the Proposed Development alone (section 1.8.3), the risk of injury in terms of PTS
to marine mammals due to piling is expected to be localised within close vicinity of the respective projects. It
is also anticipated that embedded mitigation and monitoring methods (which include soft starts and visual and
acoustic monitoring as standard, section 1.8.2.1) will be applied during construction, thereby reducing the
magnitude of impact. Therefore, there is very low potential for significant in-combination impacts for injury from
increased underwater noise during pilling, and the in-combination assessment focuses on disturbance only.

Disturbance
Tier 1

There is potential for in-combination impacts with two Tier 1 projects in the construction phase: Mostyn Energy
Park Extension and Project Erebus. The piling phase of the Mostyn Energy Park Extension (Q3 2023 to Q2
2024) is expected to overlap temporally with the construction phase of the Proposed Development. However,
construction for Mostyn Energy Park Extension is expected to have been completed in Q1 2025, before the
piling phase for the Proposed Development has commenced, and is not considered further.

Project Erebus is anticipated to be constructed in 2025 only (Table 1.68), therefore piling should not overlap
with that of the Proposed Development. However, as the construction phase finishes in 2025, Project Erebus
was screened into the assessment as the sequential piling of the Proposed Development in 2026 could lead
to a longer duration of impact.

Numbers of animals potentially disturbed due to piling at Project Erebus and the Proposed Development are
presented for each species in Table 1.70. Harbour seal was not considered in the ES for Project Erebus, and
is therefore not included in Table 1.70. The duration of the piling phase at the Proposed Development will be
29 days (although within this, piling will take only approximately 13.5 hours). Piling activities at project Erebus
will take 18 days over an 8 month piling phase. Given that the construction phase of Project Erebus is
anticipated to be completed prior to the commencement of piling at the Proposed Development, animals are
likely to recover from the disturbance between piling events and therefore the numbers of animals potentially
disturbed at respective projects are not added together.
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Table 1.70: Number Of Marine Mammals Predicted To Be Disturbed As A Result Of Piling For Tier 1
Projects

Project Density (Animals per Maximum Number of Source

km?) Animals Disturbed

Harbour porpoise

Proposed Development 0.086 158 Volume 2, chapter 7 of the
Offshore ES

Project Erebus 0.04 1,967 Blue Gem Wind (2020)

Bottlenose Dolphin

Proposed Development 0.0082 15 Volume 2, chapter 7 of the
Offshore ES

0.035 65
Project Erebus 0.063 (array area) 310 Blue Gem Wind (2020)

0.3743 (wider area)

Grey seal
Proposed Development 0.467 125 Volume 2, chapter 7 of the
Offshore ES
4.06 1,084
Project Erebus Not available as grid cell 18 Blue Gem Wind (2020)
specific
Tier 2

There is potential for in-combination impacts with 12 Tier 2 projects in the construction phase: Mona Offshore
Wind Farm (OWF), Morgan OWF Generation Assets, Morecambe OWF Generation Assets, Mooir Vannin
OWEF, Arklow Bank Wind Park Phase 2, Dublin Array OWF, NISA OWF, Oriel OWF, Codling Offshore Wind
Park, LIyr 1 Floating OWF, LIyr 2 Floating OWF and White Cross OWF.

For the majority of these Tier 2 projects, only a Scoping Report is available, which does not include detailed
information about behavioural disturbance due to piling. However, potential impacts of injury and disturbance
due to piling were scoped in for these projects within their respective Scoping Reports (Codling Wind Park
Limited, 2020, Dublin Array, 2020, Floventis Energy Ltd, 2022, North Irish Sea Array Windfarm Ltd., 2021,
Oriel Windfarm Ltd, 2019, Sure Partners Limited, 2020, White Cross Offshore Wind Ltd, 2022). Preliminary
Environmental Impact Assessments (PEIRs) are available for the Mona OWF, Morgan OWF Generation
Assets and Morecambe OWF Generation Assets, which have been used in this assessment to provide more
detailed information on this impact (Mona Offshore Wind Ltd, 2023c, Morecambe Offshore Wind Ltd, 2023a,
Morgan Offshore Wind Ltd, 2023b). Numbers of animals potentially disturbed due to piling are provided in
Table 1.71.

Temporally, the construction phases of the 12 Tier 2 projects are anticipated to occur between 2024 and 2028
(Table 1.68), although refined piling programmes are not currently available for any of the projects considered.
The exception to this is Mooir Vannin OWF, which is anticipated to commence construction no earlier than
2030, so no temporal overlap with the Proposed Development is anticipated, This timescale constitutes a total
of four years where piling activities will occur across the Irish and Celtic Seas. Piling will occur intermittently
over the construction phase of respective projects. Therefore, although this will not result in a continuous risk
of disturbance to marine mammals, it may affect multiple breeding seasons. In the context of these species’
life cycles, the duration of the impact is classified as medium term, as the exposure to elevated sound levels
could occur over a meaningful proportion of their lifespan.
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Table 1.71: Number Of Marine Mammals Predicted To Be Disturbed As A Result Of Piling For Tier 2

Projects
Project Density (Animals per Maximum Number of Source
km?) Animals Disturbed
Harbour porpoise
Proposed Development 0.086 158 Volume 2, chapter 7 of the
Offshore ES
0.515 945
Mona OWF 0.097 587 Mona Offshore Wind Ltd
(2023c)
Morgan OWF Generation 0.247 1,370 Morgan Offshore Wind Ltd
Assets (2023b)
Morecambe OWF 0.371 1,279 Morecambe Offshore Wind
Generation Assets Ltd (2023a)
Bottlenose Dolphin
Proposed Development 0.010 20 Volume 2, chapter 7 of the
Offshore ES
0.035 65
Mona OWF 0.035 17 Mona Offshore Wind Ltd
(2023c)
Morgan OWF Generation 0.035 16 Morgan Offshore Wind Ltd
Assets (2023b)
Harbour seal
Proposed Development 0.0049 159 Volume 2, chapter 7 of the
Offshore ES
0.593
Mona OWF Not available as grid cell 1 Mona Offshore Wind Ltd
specific (2023c)
Morgan OWF Generation Not available as grid cell 1 Morgan Offshore Wind Ltd
Assets specific (2023b)
Morecambe OWF Not available as grid cell 1 Morecambe Offshore Wind
Generation Assets specific Ltd (2023a)
Grey seal
Proposed Development 0.467 125 Volume 2, chapter 7 of the
Offshore ES
4.06 1,084
Mona OWF Not available as grid cell 92 Mona Offshore Wind Ltd
specific (2023c)
Morgan OWF Generation Not available as grid cell 48 Morgan Offshore Wind Ltd
Assets specific (2023b)
Morecambe OWF Not available as grid cell <1 Morecambe Offshore Wind

Generation Assets

specific

Ltd (2023a)

Tier 3/4

There were no Tier 3 or 4 plans, projects, or activities identified with the potential to result in the in-combination
impacts regarding underwater noise during piling.
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Injury and disturbance from underwater noise generated during UXO detonation (C)

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact from underwater noise generated during UXO detonation. The
in-combination assessment will be conducted with regard to the same designated sites and relevant Annex Il
marine mammals that were screened in for the assessment of impacts as a result of the Proposed
Development alone, listed in section 1.8.3. The in-combination assessment has been provided for projects
within the marine mammal search area, using the tiered approach outlined in section 1.5.5.

Injury and Disturbance

As detailed above in section 0, the duration of increased underwater noise for each UXO detonation is very
short (i.e. within seconds), therefore behavioural effects are considered to be negligible in this context. TTS is
presented as a metric of temporary auditory injury but also represents a threshold for the onset of a
displacement or moving away response in line with recommendations from Southall et al. (2007). Although
increased underwater noise during UXO clearance has the potential to cause TTS (moving away response) in
marine mammal receptors, this effect will be short term and reversible. Therefore, the potential for in-
combination impact is considered to be very limited, even for multiple projects. Although some ecological
functions could be temporarily inhibited due to TTS (e.g. cessation of feeding), these are reversible on recovery
of the animal’s hearing and therefore not considered likely to lead to any long term effects on the individual.

Tier 1

There is potential for in-combination impacts with two Tier 1 projects in the construction phase: Awel y Mér
OWF and Project Erebus. The construction of Project Erebus is anticipated for 2025 only, between 2026 to
2030 for Awel y Mér OWF (Table 1.68), and between 2024 and 2026 for the Proposed Development.
Therefore, it is unlikely that concurrent UXO detonations across these three projects will take place. This is
because UXO clearance activities take place before other construction activities commence, at the beginning
of the construction phase (i.e. 2024 for the Proposed Development, 2025 for Project Erebus and 2026 for Awel
y Mér OWF). However, sequential UXO clearance at the respective projects could lead to a longer duration of
impact. UXO clearance at each of these projects will occur as a discrete stage within the overall construction
phase and therefore will not coincide continuously over the duration of any temporal overlap. In addition, each
clearance event results in a very short duration of sound emission (within seconds) so the impact will be short
in duration and therefore the temporal overlap is unlikely. The number of marine mammals potentially affected
by PTS during UXO clearance at respective projects is presented in Table 1.72.

Table 1.72: Number Of Marine Mammals Predicted To Experience PTS As A Result Of UXO Clearance
For Tier 1 Projects.

Project Maximum Maximum PTS Range (m) | Maximum Number Source
Charge of Animals
Size (kg) Potentially Affected
Harbour porpoise
Proposed 907 15,370 64 to 383 Volume 2, chapter 7 of the
Development Offshore ES
Project Erebus | 525 13,000 212 Blue Gem Wind (2020)
Awel y M6r OWF | 164 8,600 30 Blue Gem Wind (2020),
RWE Renewables UK
(2021c)
Bottlenose Dolphin
Proposed 907 890 <1 Volume 2, chapter 7 of the
Development Offshore ES
Project Erebus | 525 730 <1 Blue Gem Wind (2020)
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Project Maximum Maximum PTS Range (m) Maximum Number Source
Charge of Animals
Size (kg) Potentially Affected
Awel y Mér OWF | 164 500 <1 Blue Gem Wind (2020),
RWE Renewables UK
(2021c)
Grey seal
Proposed 907 3,015 115 Volume 2, chapter 7 of the
Development Offshore ES
Project Erebus | 525 2,500 1 Blue Gem Wind (2020)
Awel y Mér OWF | 164 1,600 3 Blue Gem Wind (2020),
RWE Renewables UK
(2021c)
Tier 2

There is potential for in-combination impacts with eleven Tier 2 projects in the construction phase: Mona
Offshore Wind Farm (OWF), Morgan OWF Generation Assets, Morecambe OWF Generation Assets, Arklow
Bank Wind Park Phase 2, Dublin Array OWF, NISA OWF, Oriel OWF, Codling Offshore Wind Park, LIyr 1
Floating OWF, LIyr 2 Floating OWF and White Cross OWF.

For the majority of these Tier 2 projects, only a Scoping Report is available, which does not include detailed
information about behavioural disturbance due to piling. However, potential impacts of injury and disturbance
due to piling were scoped in for these projects within their respective Scoping Reports (Codling Wind Park
Limited, 2020, Dublin Array, 2020, Floventis Energy Ltd, 2022, North Irish Sea Array Windfarm Ltd., 2021,
Oriel Windfarm Ltd, 2019, Sure Partners Limited, 2020, White Cross Offshore Wind Ltd, 2022). These projects
are likely to have effects similar to the Proposed Development and will likely have comparable embedded
mitigation measures (e.g. primary and tertiary) to mitigate the injury. However, at this state, a quantitative
assessment cannot be provided for these projects.

Preliminary Environmental Impact Assessments (PEIRS) are available for the Mona OWF and Morgan OWF
Generation Assets, which have been used in this assessment to provide more detailed information on this
impact (Mona Offshore Wind Ltd, 2023c, Morecambe Offshore Wind Ltd, 2023a, Morgan Offshore Wind Ltd,
2023b). Numbers of animals potentially affected by PTS during the UXO clearance are provided in Table 1.73.
For both these Tier 2 projects, the construction phases are expected to be from 2026 to 2030 (Table 1.68) and
therefore may have overlap with that of the Proposed Development. Although UXO clearance activities are
typically undertaken at the beginning of the construction phase (i.e. in 2024 for the Proposed Development),
these timelines are only indicative at this stage and could be subject to change.

Table 1.73: Number Of Marine Mammals Predicted To Experience PTS As A Result Of UXO Clearance
For Tier 2 Projects

Project Maximum Charge Maximum PTS Maximum Number Source

Size (kg) Range (m) of Animals
Affected

Harbour porpoise

Proposed 907 15,370 64 to 383 Volume 2, chapter 7

Development of the Offshore ES

Mona OWF 907 15,370 72 Mona Offshore Wind
Ltd (2023c)

Morgan OWF 907 15,370 184 Morgan Offshore

Generation Assets Wind Ltd (2023b)
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Project Maximum Charge Maximum PTS Maximum Number Source

Size (kg) Range (m) offfAnimdaIs
Affecte

Bottlenose Dolphin

Proposed 907 890 <1 Volume 2, chapter 7
Development of the Offshore ES
Mona OWF 907 890 <1 Mona Offshore Wind
Ltd (2023c)
Morgan OWF 907 890 <1 Morgan Offshore
Generation Assets Wind Ltd (2023b)
Harbour seal
Proposed 907 3,015 2 Volume 2, chapter 7
Development of the Offshore ES
Mona OWF 907 3,015 1 Mona Offshore Wind
Ltd (2023c)
Morgan OWF 907 3,015 1 Morgan Offshore
Generation Assets Wind Ltd (2023b)
Grey seal
Proposed 907 3,015 115 Volume 2, chapter 7
Development of the Offshore ES
Mona OWF 907 3,015 6 Mona Offshore Wind
Ltd (2023c)
Morgan OWF 907 3,015 2 Morgan Offshore
Generation Assets Wind Ltd (2023b)
Tier 3/4

There were no Tier 3 or 4 plans, projects, or activities identified with the potential to result in the in-combination
impacts regarding underwater noise generates during UXO clearance.

Injury and disturbance from underwater noise generated during geophysical and seismic
surveys (C, O&M)

The assessment of LSE during the HRA screening process identified that during the construction phase as
well as operation and maintenance phase, LSE could not be ruled out for the potential impact from underwater
noise generated during geophysical and seismic surveys. The in-combination assessment will be conducted
with regard to the same designated sites and relevant Annex Il marine mammals that were screened in for the
assessment of impacts as a result of the Proposed Development alone, listed in section 1.8.2.1. The in-
combination assessment has been provided for projects within the 13 km buffer from the Proposed
Development, using the tiered approach outlined in section 1.5.5.

Injury

As for the assessment of the Proposed Development alone (section 1.8.2.1), the risk of injury in terms of PTS
to marine mammals from underwater noise generated during geophysical and seismic surveys is expected to
be localised within close vicinity of the respective projects. It is also anticipated that embedded mitigation
methods (primary and tertiary mitigation in line with INCC (2017b)) will be applied during surveys, thereby
reducing the magnitude of impact. Therefore, there is very low potential for significant in-combination impacts
for injury from increased underwater noise during geophysical and seismic surveys, and the in-combination
assessment focuses on disturbance only.
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Disturbance
Tier 1

There is potential for in-combination impacts with one Tier 1 project in the construction and operation and
maintenance phases: Awel y Mor OWF. However, this impact was not assessed in the ES for Awely Mér OWF
(RWE Renewables UK, 2021c). Given that the assessment of in-combination effects with relevant projects is
focussed on information available in the public domain, only where an impact has been identified and screened
in into relevant chapters, there is considered to be a potential for in-combination effects. Impacts scoped out
from individual assessments of respective projects are not considered further. As such, in-combination impacts
as a result of underwater noise generated during geophysical and seismic surveys will not be considered for
this Tier 1 project.

Tier 2

There is potential for in-combination impacts with two Tier 2 projects in the construction phase: Mona OWF
and Morgan OWF Generation Assets.

For the Mona OWF and Morgan OWF Generation Assets, the MDS includes geophysical survey techniques,
such as MBES, Single Beam Echosounder (SBES), SBP, Side Scan Sonar (SSS), and Ultra High Resolution
Seismic (UHRS). Both projects also assessed impacts of the geotechnical activities, such as boreholes, Cone
Penetration Tests (CPT), and vibrocores (Mona Offshore Wind Ltd, 2023c, Morgan Offshore Wind Ltd, 2023b).
The underwater noise modelling for the Mona OWF predicted disturbance ranges within hundreds of metres
for most activities, with the highest distances of 17.3 km and 31 km presented for SBP and vibrocores,
respectively (Mona Offshore Wind Ltd, 2023c). A similar pattern was also presented by the modelling for
Morgan OWF Generation Assets, and the highest behavioural disturbance ranges were 17 km and 55 km, also
for SBP and vibrocores, respectively (Morgan Offshore Wind Ltd, 2023b). These values exceed those
modelled for the Proposed Development, where the highest disturbance range was 13 km for mild disturbance
as a result of VSP (section 1.8.2.1).

The operation and maintenance phase of the Proposed Development may interact cumulatively with that of
three Tier 2 projects: the Mona OWF, Morgan OWF Generation Assets, and the Morgan and Morecambe OWF
Transmission Assets.

At the time of writing, there was no publicly available information to quantify this impact at the Morgan and
Morecambe OWF Transmission Assets. In addition, neither of the PEIRs for the Mona OWF and Morgan OWF
Generation Assets assessed this impact in their operation and maintenance phases. Therefore, a quantitative
Tier 2 assessment was not possible for the operation and maintenance phase. However, it is predicted to be
of similar or lesser magnitude than provided above for the construction phase.

Tier 3/4

There were no Tier 3 or 4 plans, projects, or activities identified with the potential to result in the in-combination
impacts regarding underwater noise generated during geophysical and seismic surveys.

Injury and disturbance from vessel activity and other noise producing activities (C, O&M, D)

The assessment of LSE during the HRA screening process identified that during the construction, operation
and maintenance as well as decommissioning phases, LSE could not be ruled out for the potential impact from
underwater noise due to vessel activity and other noise producing activities. The in-combination assessment
will be conducted with regard to the same designated sites and relevant Annex Il marine mammals that were
screened in for the assessment of impacts as a result of the Proposed Development alone, listed in section
1.8.2.1. The in-combination assessment has been provided for projects within the 20 km buffer from the
Proposed Development, using the tiered approach outlined in section 1.5.5.
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Injury

As for the assessment of the Proposed Development alone (section 1.8.2.1), the risk of injury in terms of PTS
to marine mammals from underwater noise generated due to vessel activity and other noise producing
activities is negligible as PTS thresholds are unlikely to be exceeded. Therefore, there is very low potential for
significant in-combination impacts for injury from increased und underwater noise generated due to vessel
activity and other noise producing activities, and the in-combination assessment focuses on disturbance only.

Disturbance
Tier 1

There is potential for in-combination impacts with one Tier 1 project in the construction phase: Awel y Mér
OWEF. It should be noted that the construction phase of this project is anticipated to be between 2026 and 2030
(Table 1.69), so will only temporally overlap with that of the Proposed Development for less than a year.

The MDS for Awel y Mér OWF describes up to 101 construction vessels in total, of which 35 may be on site at
one time (RWE Renewables UK, 2021c). For the Proposed Development, the MDS assumes a total of 236
vessel round trips over the two year construction phase (Table 1.46). For operation and maintenance phase,
Awel y Mor assumes up to 1,232 vessel return trips annually over the 25 year operation and maintenance
phase (30,800 total). In addition, the MDS for the Proposed Development assumes that there will be up to 750
and 128 vessel round trips over the operation and maintenance and decommissioning phases, respectively.

In the ES for Awel y Mér OWF, impacts associated with underwater noise due to vessel traffic and other
construction activities was based on a desktop study. This study stated that using Benhemma-Le Gall et al.
(2021), harbour porpoise and other cetaceans may be displaced up to 4 km from construction vessels. It also
identified localised behavioural disturbance ranges for harbour porpoise and grey seal with avoidance reported
up to 5 km from the site during dredging activities (RWE Renewables UK, 2021c).

Itis a standard practice to present estimated ranges over which behavioural disturbance may occur for different
vessel types in isolation. For the Proposed Development, disturbance ranges of up to 20 km were predicted
for survey vessels, crew transfer vessels, and support vessels (section 1.8.2.1). It is likely that several activities
could be taking place across several offshore developments, and therefore disturbance ranges may extend
from several vessels/locations where the activity is carried out.

Therefore, the Proposed Development in-combination with Awel y Mér OWF, may lead to a noticeable increase
in vessel activity from the baseline. Although, it should be noted that the assessments are based on the MDSs
and that the number of vessels present at respective projects at any given time is likely to be lower in reality.
In addition, vessel movements will be confined to their respective construction areas and will follow existing
shipping routes to and from ports. Therefore, it would not be realistic to present a sum of all vessels anticipated
within the Proposed Development and Awel y Mér OWF or a sum of animals potentially affected. Introduction
of vessels during construction and operations and maintenance phases of the projects will not be a novel
impact for marine mammals in the vicinity, and animals, therefore, are anticipated to demonstrate some degree
of habituation to this impact.

Tier 2

The construction, operation and maintenance as well as decommissioning phases of the Proposed
Development may interact in-combination with that of two Tier 2 projects: the Mona OWF and Morgan OWF
Generation Assets.

The MDS for the Mona OWF assumes up to 80 vessels on site at any one time and up to 2,004 vessel round
trips over the construction phase (Mona Offshore Wind Ltd, 2023c). The MDS for Morgan OWF Generation
assets assumes up to 63 vessels on site at any one time, with 1,878 total round trips over the construction
phase (Morgan Offshore Wind Ltd, 2023b). In contrast, there will be up to 236 vessel round trips in the
construction phase of the Proposed Development (Table 1 23). It should be noted that the construction phases
for both these Tier 2 projects are anticipated to be between 2026 and 2028, therefore will only overlap with
that of the Proposed Development for <1 year (in 2026).
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Both Mona OWF and Morgan OWF Generation Assets also include drilling, cable trenching and laying, and
jack up rig use as other noise producing activities (Mona Offshore Wind Ltd, 2023c, Morgan Offshore Wind
Ltd, 2023b). Like the assessment for the Proposed Development alone, the maximum disturbance ranges
modelled for Mona OWF and Morgan OWF Generation Assets were for survey vessel movements, at 22 km
and 21 km, respectively.

During operation and maintenance, both projects predict up to 21 vessels on site at any one time and up to
2,351 vessel round trips (Mona Offshore Wind Ltd, 2023c, Morgan Offshore Wind Ltd, 2023b). For the
Proposed Development, there will be up to 750 vessel round trips in the operation and maintenance phase
and 128 in the decommissioning phase (Table 1.46). The three Tier 2 projects are also likely to include
activities such as cable repair and reburial over their operation and maintenance phases, although values for
these were not included in their PEIRs.

For the Mona OWF and Morgan OWF Generation Assets, disturbance ranges of up to 22 km and 21 km,
respectively, were predicted for survey vessel, support vessels, crew transfer vessel, scour/cable
protection/seabed preparation and installation vessels activities (Mona Offshore Wind Ltd, 2023c, Morgan
Offshore Wind Ltd, 2023b).

As above for the Tier 1 assessment, there may be a noticeable increase in vessel activity from the baseline
due to these projects. Although, it should be noted that the assessments are based on the MDSs and that the
number of vessels present at respective projects at any given time is likely to be lower in reality. In addition,
vessel movements will be confined to their respective construction areas and will follow existing shipping routes
to and from ports. Introduction of vessels will not be a novel impact for marine mammals in the vicinity, and
animals, therefore, are anticipated to demonstrate some degree of habituation to this impact.

Effects on marine mammals due to changes in prey availability (C, O&M, D)

The assessment of LSE during the HRA screening process identified that during the construction phase, LSE
could not be ruled out for the potential impact from in-combination effects on marine mammals due to changes
in prey availability. This relates to the following designated site and relevant Annex Il marine mammals:

¢ North Anglesey Marine SAC:
—  Harbour porpoise.

The key prey species for marine mammals include gadoids (e.g. cod, haddock, poor cod, and whiting), forage
fish (e.g. herring, sprat, sandeel, mackerel), cephalopods, and flatfish (e.g. dab, flounder, plaice, and sole).
There are regional and species specific preferences which are provided in section 1.8.3, if relevant. Effects on
marine mammals due to changes in prey availability has been assessed for the Proposed Development alone
and found no LSE on any of the sites (section 1.8.3).

Main prey species were found as of varying importance in the vicinity of the Proposed Development.
Consequently, potential adverse effects on fish and shellfish species may have indirect effects on marine
mammals. The assessment of impacts on fish and shellfish species was provided in volume 2, chapter 7 of
the Offshore ES. The impacts with a potential to adversely affect fish and shellfish species included temporary
subtidal habitat loss and/or disturbance, long term subtidal habitat loss, underwater noise, as well as increased
SSCs and associated deposition (section 1.7.3). The assessment of cumulative impacts presented in the
volume 2, chapter 7 of the Offshore ES found no significant cumulative effects on fish and shellfish receptors
and therefore it can be concluded that there will be no in-combination effect on Annex Il marine mammals due
to changes in prey availability. As such, this impact will not be considered further.

1.8.3 Assessment of adverse effects alone

1.8.3.1 North Anglesey Marine SAC

The function of the North Anglesey Marine SAC is to ensure that the integrity of the site is maintained and that
it makes the best possible contribution to maintaining FCS for harbour porpoise in UK waters. In the context
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of the natural change, this may be achieved by ensuring that conservation objectives as set out in section
1.8.1.1 are endorsed. The assessment in this section will focus on harbour porpoise, Annex Il marine mammal
that is a qualifying feature of the North Anglesey Marine SAC and impacts associated with the Proposed
Development with respect to the conservation objectives established for this site:

e Conservation objective 1 — The species is a viable component of the site.

In line with the draft conservation objectives and advice on operations prepared by JNCC and DAERA (2019),
harbour porpoises are considered to be a ‘viable component’ of the site if they are able to survive and live
successfully within it.

The North Anglesey Marine SAC site has been selected primarily on the basis of its long term, preferential use
by harbour porpoise. The implication is that this site provides good foraging habitat and it may also be used
for breeding and calving (JNCC et al., 2019c). As such, the intent of this objective is to minimise the risk of
injury and killing or other factors that could restrict the survivability and reproductive potential of harbour
porpoise using the site. Specifically, this objective is primarily concerned with operations that would result in
unacceptable levels of those impacts on harbour porpoises using the site. Unacceptable levels can be defined
as those having an impact on the FCS of the populations of the species in their natural range. The reference
population for assessments against this objective is the MU population in which the SAC is situated (JNCC et
al., 2019c). The North Anglesey Marine SAC is situated in the Celtic and Irish Sea and the population of
harbour porpoise in this MU is 62,517 individuals (IAMMWG, 2022).JNCC and NRW (2016), JNCC et al.
(2019c)

o Conservation objective 2 — There is no significant disturbance of the species.

As reported by INCC and NRW (2016), JNCC et al. (2019c), disturbance of harbour porpoise generally, but
not exclusively, originates from activities that cause underwater noise and it may lead to harbour porpoises
being displaced from the area affected.

The North Anglesey Marine SAC has been identified on the basis of having persistently higher densities of
harbour porpoises (Heindnen and Skov, 2015) when compared to other areas of the UK’s Irish Sea continental
shelf which is linked to the habitats within the site that likely promote good feeding opportunities. Any
disturbance should not lead to the exclusion of harbour porpoise from a significant portion of the site for a
significant period of time (JNCC and NRW, 2016, JNCC et al., 2019c), such as:

—  20% of the relevant area of the site in any given day; and
— an average of 10% of the relevant area of the site over a season??,

¢ Conservation objective 3 — The supporting habitats and processes relevant to harbour porpoises and
their prey are maintained.

As reported by JINCC and NRW (2016), JNCC et al. (2019c), (Lohrengel et al., 2018), supporting habitats, in
this context, means the characteristics of the seabed and water column. Processes encompass the
movements and physical properties of the habitat. The maintenance of supporting habitats and processes
contributes to ensuring that prey is maintained within the site and is available to harbour porpoises using the
site. The densities of porpoise using a site are likely linked to the availability (and density) of prey within the
site (JNCC and NRW, 2016, JNCC et al., 2019c). Although, the diet of porpoises when within the sites is not
well known, it is likely comparable to that in the wider seas and therefore may include gobies, sandeel, whiting,
herring and sprat.

Table 1.74 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the North Anglesey Marine SAC.

12 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) = 9.86%
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Table 1.74: Impacts Considered For Each Conservation Objective — North Anglesey Marine SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could

undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3
Injury and disturbance from v v x
underwater noise generated from
piling
Injury and disturbance from v v X
underwater noise generated during
UXO detonation
Injury and disturbance from v v X
underwater noise generated during
geophysical and seismic surveys
Injury and disturbance from vessel v v x
activity and other noise producing
activities
Effects on marine mammals due to 4 x v
changes in prey availability

Please note that only one impact of effects on marine mammals due to changes in prey availability has been
identified as having the potential to impact conservation objective 3 (other impacts relate to underwater noise
and therefore are not applicable). Table 1.75 presents the assessment of AEol of the North Anglesey Marine
SAC with respect to qualifying Annex Il marine mammals.
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Table 1.75: Assessment Of AEol Of North Anglesey Marine SAC — Harbour Porpoise

Relevant
project phase

cC O

D

Assessment

Conclusion

Conservation objective 1 - The species is a viable component of the site

Injury and
disturbance from
underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for harbour porpoise (see section 1.8.2.1), as a result of
piling (up to 490 m) and the distance to the SAC (39.60 km), there will be no overlap of the injury
range with the site boundary. There will be no residual risk of injury to harbour porpoise following
the application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using approaches recommended to be used in the HRA,
namely 143 dB SELss threshold recommended by NRW (2023) or 15 km EDR recommended by
JNCC (2020), there would be no potential of behavioural disturbance ranges with the boundary of
the SAC. However, when considering the most precautionary approach to behavioural
disturbance based on 5dB SELss noise contours (which so far has been only recommended for
use in the ES), there is a potential for overlap of noise disturbance contours with the boundary of
the SAC (Figure 1.11). The highest overlapping noise disturbance contour is 130 dB and based
on Graham et al. (2019), only approximately 10% animals within this noise contour may respond
behaviourally to the piling noise. This level of noise constitutes mild disturbance which could lead
to temporary effects such as changes in swimming speed and direction, minor disruptions in
communication, interruptions in foraging, or disruption of parental attendance/nursing behaviour
(Southall et al., 2021) but it is unlikely to deter harbour porpoise from the affected area.

Additionally, harbour porpoises outside the site boundary are also at risk of experiencing
behavioural disturbance. Based on the most precautionary approach using the extent of 5 dB
SELss noise contours, up to 158 harbour porpoises (up to 0.25% of the Celtic and Irish Seas MU
population) based on SCANS-III density estimates (Hammond et al., 2021), or up to 945 animals
(up to 1.51% of the Celtic and Irish Seas MU) based on SCANS-IV density estimates (see Table
1.48) could experience disturbance as a result of pilling (see section 1.8.2.1). Prolonged
behavioural disturbance as a result of underwater noise may have an effect on reproductive
success of some individuals. However, considering the duration of the impact (up to 13.5 hours
for the Proposed Development) and the reversibility of the effect, it can be anticipated that
harbour porpoise would be able to tolerate the effect without any impact on reproduction or
survival rates with ability to return to previous behavioural states or activities once the impacts
had ceased.

Underwater noise associated with piling is therefore not predicted to restrict the objective of the

population being able to maintain itself as a viable component of its natural habitat over the long
term.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 1 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
from piling.

Injury and
disturbance from
underwater noise

The North Anglesey Marine SAC is located approximately 39.60 km from the Proposed
Development. Given that the maximum injury ranges do not overlap with the site boundary, there
is no potential for harbour porpoise within the site to experience auditory injury. However, given
that the injury range for harbour porpoise as a result of high order detonation of 907 kg UXO is

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
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generated during
UXO detonation

Relevant

project phase
C 0 D

Assessment

15,370 m, tertiary mitigation including ADD and soft starts will be applied to reduce the risk of

injury to harbour porpoises that may be present outside the site boundary and in the vicinity of the
Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC
and therefore only harbour porpoises outside the site boundary are at risk of experiencing
behavioural disturbance. Based on Southall et al. (2019) threshold, up to 217 harbour porpoises
(based on SCANS-III density estimates (Hammond et al., 2021)), or up to 1,299 animals (based
on SCANS-IV density estimates (see Table 1.48)) could experience disturbance as a result of
high order detonation of 907 kg UXO. However, using the most recent NRW (2023) guidance,
only 22 animals would experience disturbance under the same scenario. Based on EDR
approach, up to 183 individuals (based on SCANS-III density estimates (Hammond et al., 2021)),
or up to 1,094 animals (based on SCANS-IV density estimates (see Table 1.48)) could experience
disturbance. Considering the maximum design scenario and the most precautionary threshold
(Southall et al., 2019), up to 0.33% (or 2.08% based on the SCANS-IV density estimate) of
harbour porpoises of the Celtic and Irish Sea MU population could experience disturbance.
Although harbour porpoises need to forage frequently and are vulnerable to disturbance if their
foraging is interrupted, behavioural effects may take place only outside of the site boundary and
are reversible.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of UXO
clearance activities (approximately two days onsite per clearance) associated with the Proposed
Development and the reversibility of this effect, this is unlikely that this activity has the potential to
affect reproduction rates and/or probability of survival that may affect the population of the species
within the site. Underwater noise associated with UXO clearance is therefore not predicted to
restrict the objective of the population being able to maintain itself as a viable component of its
natural habitat over the long term.

Conclusion

conservation objective 1 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
during UXO detonation.

Injury and
disturbance from
underwater noise
generated during
geophysical and
seismic surveys

Considering the maximum injury ranges (see section 1.8.2.1) as a result of geophysical and
seismic surveys (up to 345m) and the distance to the SAC (39.60 km), there will be no overlap
with the site boundary. There is no residual risk of injury to harbour porpoise following the
application of embedded mitigation measures (see section 1.8.2.1).

Given that the maximum disturbance range across all metrics presented in section 1.8.2.1 is 13
km (mild disturbance) for VSP, there will be no overlap of disturbance ranges with the boundary of
the SAC. As such, the ability of harbour porpoise to access foraging/breeding/calving habitat
within the site won'’t be affected.

Based on the most precautionary threshold (140dB re 1 yPa rms), up to 46 harbour porpoises
(based on SCANS-III density estimates (Hammond et al., 2021)), or up to 274 animals (based on
SCANS-IV density estimates (see Table 1.48)) could be at risk of experiencing mild disturbance
outside of the site boundary. Although harbour porpoises need to forage frequently and are
vulnerable to disturbance if their foraging is interrupted, behavioural effects may take place only

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 1 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
underwater noise generates
during geophysical and seismic
surveys.
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Conclusion

Relevant Assessment

project phase
C 0 D

outside of the site boundary and are reversible. Prolonged behavioural disturbance as a result of

underwater noise may have an effect on reproductive success of some individuals. However,
considering short term duration of geophysical and seismic surveys (2 to 5 surveys, each up to six
months in duration depending on weather downtime, during 25 year operational phase)
associated with the Proposed Development and the reversibility of this effect, this is unlikely that
this activity has the potential to affect reproduction rates and/or probability of survival that may
affect the population of the species within the site. Underwater noise associated with geophysical
and seismic surveys is therefore not predicted to restrict the objective of the population being able
to maintain itself as a viable component of its natural habitat over the long term.

Injury and
disturbance from
vessel activity and
other noise
producing activities

There is no risk to harbour porpoise to experience injury (PTS) as a result of vessel movements
and other activities (see section 1.8.2.1). Harbour porpoises may experience TTS within up to
6,740 m from the survey, crew transfer or support vessel. However, TTS is temporary and
reversible, and animals are likely to respond by moving away from (fleeing) the ensonified area.
There will be no overlap of TTS with the boundary of the SAC. As such, the ability of harbour
porpoise to access foraging/breeding/calving habitat within the site won’t be affected.

Based on the most precautionary scenario, harbour porpoises could be at risk of experiencing
mild disturbance outside of the site boundary within 20 km from the source (see section 1.8.2.1).
Although harbour porpoises need to forage frequently and are vulnerable to disturbance if their
foraging is interrupted, behavioural effects may take place only outside of the site boundary and
are reversible. Prolonged behavioural disturbance as a result of underwater noise may have an
effect on reproductive success of some individuals. Vessels and other noise producing activities
will be temporary and largely transitory, as opposed to permanent and fixed. As such, this is
unlikely that this activity has the potential to influence reproduction rates and/or probability of
survival that may affect the population of the species within the site, especially in the context of
high vessel traffic in the Irish Sea. Underwater noise associated with vessels and other activities
is therefore not predicted to restrict the objective of the population being able to maintain itself as
a viable component of its natural habitat over the long term.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 1 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
vessel activity and other noise
producing activities.

Effects on marine
mammals due to
changes in prey
availability

The majority of impacts on fish and shellfish associated with all phases of the Proposed
Development will be highly localised and largely restricted to the boundaries of the Proposed
Development. The foraging habitats within the SAC will not be affected.

Outside of the SAC, only a small area will be affected when compared to available foraging
habitat in the Irish Sea. Harbour porpoise feed on a variety of prey including gobies, sandeel,
whiting, herring and sprat (JNCC et al., 2019c). There may be an energetic cost associated with
increased travelling and due to harbour porpoise high metabolic rate, this species may be
particularly vulnerable to this effect. However, harbour porpoises have a widespread distribution
and individuals have been documented either switching to different prey species depending on
the prey availability (Santos and Pierce, 2003) or moving relatively large distances on a daily
basis (Nabe-Nielsen et al., 2013). Based on findings of Benhemma-Le Gall et al. (2021), it can be
anticipated that harbour porpoise can compensate for any resulting loss in energy intake by

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 1 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
effects on marine mammals
due to changes in prey
availability.
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Assessment Conclusion

Relevant

project phase
C 0 D

increasing foraging activities beyond the impact zone. The availability of wider suitable habitat

across the Celtic and Irish Sea MU suggest that individuals may move to alternative foraging
grounds without affecting animals’ health. As such, effects due to changes in prey availability are
not predicted to restrict the objective of the population being able to maintain itself as a viable
component of its natural habitat over the long term.

Conservation objective

2 - Thereis

no significant disturbance of the species

Injury and voox X Considering the behavioural disturbance using approaches recommended to be used in the HRA | Adverse effects on the
disturbance from (see section 1.8.2.3.2.1), namely 143 dB SELss threshold recommended by NRW (2023) or 15 km | qualifying Annex Il marine
underwater noise EDR recommended by JNCC (2020), there would be no potential of behavioural disturbance mammal species, harbour
generated from piling ranges with the boundary of the SAC. porpoise, which undermine the
However, when considering the most precautionary approach to behavioural disturbance based | conservation objective 2 of the
on 5dB SELss noise contours (which so far has been only recommended for use in the ES), there | North Anglesey Marine SAC
is a potential for overlap of noise disturbance contours with the boundary of the SAC (Figure will not occur as a result of
1.11). The highest overlapping noise disturbance contour is 130 dB and based on Graham et al. ~|injury and disturbance from
(2019), only approximately 10% animals within this noise contour may respond behaviourally to underv_v_ater noise generated
the piling noise. This level of noise constitutes mild disturbance which could lead to temporary from piling.
effects such as changes in swimming speed and direction, minor disruptions in communication,
interruptions in foraging, or disruption of parental attendance/nursing behaviour (Southall et al.,
2021) but it is unlikely to deter harbour porpoise from the affected area. Additionally, piling
activities will be of short duration (up to 13.5 hours for the Proposed Development). As such, there
is no potential for piling activities to exclude harbour porpoise from the significant proportion of the
site for a significant period of time.
Injury and vioox  |x The North Anglesey Marine SAC is located approximately 39.60 km from the Proposed Adverse effects on the
disturbance from Development. As presented in section 1.8.2.1, considering all approaches (thresholds based on qualifying Annex Il marine
underwater noise Southall et al. (2019), latest NRW (2023) guidance and EDR approach presented by JNCC mammal species, harbour
generated during (2020)) maximum disturbance range for harbour porpoise as a result of high order detonation of porpoise, which undermine the
UXO detonation 907 kg UXO is 28,320 m. As such, there is no potential for UXO clearance activities to exclude conservation objective 2 of the
harbour porpoise from the significant proportion of the site as there will be no overlap of North Anglesey Marine SAC
disturbance ranges with the site boundaries. will not occur as a result of
injury and disturbance from
underwater noise generated
during UXO detonation.
v v o|x The maximum disturbance range associated with geophysical and/or seismic surveys is 13 km for | Adverse effects on the

Injury and
disturbance from
underwater noise
generated during
geophysical and
seismic surveys

VSP (see section 1.8.2.1). Given that the geophysical and seismic surveys as listed in Table 1.46
will be taking place within the Proposed Development, there will be no overlap of disturbance
ranges with the boundaries of the SAC. As such, underwater noise from geophysical and seismic
surveys will not exclude harbour porpoises from the significant proportion of the site.

qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 2 of the
North Anglesey Marine SAC
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Relevant Assessment Conclusion

project phase

com |

will not occur as a result of
injury and disturbance from
underwater noise generated
during geophysical and seismic
surveys.

Injury and
disturbance from
vessel activity and
other noise
producing activities

The maximum disturbance range associated with vessels and other activities is 20 km for survey,
crew transfer or support vessels (see section 1.8.2.1). Given that the vessel and other activities as
listed in Table 1.46 will be taking place within the Proposed Development, there will be no overlap
of disturbance ranges with the boundaries of the SAC. As such, underwater noise from vessels
and other activities will not exclude harbour porpoises from the significant proportion of the site.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 2 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
vessel activity and other noise
producing activities.

Objective 3 - The supporting habitats and processes relevant to harbour porpoises and their prey are maintained.

Effects on marine
mammals due to
changes in prey
availability

v

v

4

There will be no impacts on supporting habitats and processes within the North Anglesey SAC
due to lack of impact pathway (impacts that could potentially affect physical characteristic of the
habitat (e.g. UXO detonation leaving a crater on the seabed) will be taking place within the
Proposed Development, which is located approximately 39.60 km from the site).

The impacts on physical features of the environment and subsequently on fish and shellfish,
associated with all phases of the Proposed Development, will be highly localised and largely
restricted to the boundaries of the Proposed Development. The foraging habitats within the SAC
will not be affected.

Outside of the SAC, only a small area will be affected when compared to available foraging
habitat in the Irish Sea. Harbour porpoise feed on a variety of prey including gobies, sandeel,
whiting, herring and sprat (JNCC et al., 2019c). There may be an energetic cost associated with
increased travelling and due to harbour porpoise high metabolic rate, this species may be
particularly vulnerable to this effect. However, harbour porpoises have a widespread distribution
and individuals have been documented either switching to different prey species depending on
the prey availability (Santos and Pierce, 2003) or moving relatively large distances on a daily
basis (Nabe-Nielsen et al., 2013). Based on findings of Benhemma-Le Gall et al. (2021), it can be
anticipated that harbour porpoise can compensate for any resulting loss in energy intake by
increasing foraging activities beyond impact zone. The availability of wider suitable habitat across
the Celtic and Irish Sea MU suggest that individuals may move to alternative foraging grounds
without affecting animals’ health. As such, effects due to changes in prey availability are not
predicted to adversely affect the maintenance of supporting habitats and processes relevant to
harbour porpoises and their prey.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine the
conservation objective 3 of the
North Anglesey Marine SAC
will not occur as a result of
injury and disturbance from
effects on marine mammals
due to changes in prey
availability.
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Summary

In line with findings presented in Table 1.75, adverse effects which undermine the conservation objectives set
for the harbour porpoise qualifying feature of the North Anglesey Marine SAC will not occur as a result of
activities associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the North Anglesey
Marine SAC as a result of activities associated with the Proposed Development alone.

1.8.3.2 North Channel SAC

The function of the North Channel SAC is to ensure that the integrity of the site is maintained and that it makes
the best possible contribution to maintaining FCS for harbour porpoise in UK waters. In the context of the
natural change, this may be achieved by ensuring that conservation objectives as set out in section 1.8.1.2
are endorsed. The assessment in this section will focus on harbour porpoise, Annex Il marine mammal that is
a qualifying feature of the North Channel SAC and impacts associated with the Proposed Development with
respect to the conservation objectives established for this site:

o Conservation objective 1 — The species is a viable component of the site.

In line with the draft conservation objectives and advice on operations prepared by JNCC and DAERA (2019),
harbour porpoises are considered to be a ‘viable component’ of the site if they are able to survive and live
successfully within it.

The North Channel site has been selected primarily on the basis of its long term, preferential use by harbour
porpoise. The implication is that this site provides good foraging habitat and it may also be used for breeding
and calving (JNCC and NRW, 2016). As such, the intent of this objective is to minimise the risk of injury and
killing or other factors that could restrict the survivability and reproductive potential of harbour porpoise using
the site. Specifically, this objective is primarily concerned with operations that would result in unacceptable
levels of those impacts on harbour porpoises using the site. Unacceptable levels can be defined as those
having an impact on the FCS of the populations of the species in their natural range. The reference population
for assessments against this objective is the MU population in which the SAC is situated (IAMMWG. et al.,
2015, JNCC and DAERA, 2019). The North Channel SAC is situated in the Celtic and Irish Sea and the
population of harbour porpoise in this MU is 62,517 individuals (IAMMWG, 2022).

e Conservation objective 2 — There is no significant disturbance of the species.

As reported by JNCC and DAERA (2019), disturbance of harbour porpoise generally, but not exclusively,
originates from activities that cause underwater noise and it may lead to harbour porpoises being displaced
from the area affected.

The North Channel SAC has been identified on the basis of having persistently higher densities of harbour
porpoises (Heinanen and Skov, 2015) which is linked to the habitats within the site that likely promote good
feeding opportunities. Any disturbance should not lead to the exclusion of harbour porpoise from a significant
portion of the site for a significant period of time (JNCC and DAERA, 2019), such as:

—  20% of the relevant area of the site in any given day; and
— an average of 10% of the relevant area of the site over a season?3.

e Conservation objective 3 — The supporting habitats and processes relevant to harbour porpoises and
their prey are maintained.

As reported by INCC and DAERA (2019), supporting habitats, in this context, means the characteristics of the
seabed and water column. Processes encompass the movements and physical properties of the habitat. The

13 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) =9.86%
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maintenance of supporting habitats and processes contributes to ensuring that prey is maintained within the
site and is available to harbour porpoises using the site. The densities of porpoise using a site are likely linked
to the availability (and density) of prey within the site (JNCC and DAERA, 2019). Although, the diet of porpoises
when within the sites is not well known but is likely comparable to that in the wider seas and therefore may
include gobies, sandeel, whiting, herring and sprat.

Table 1.76 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the North Channel SAC.

Table 1.76: Impacts Considered For Each Conservation Objective — North Channel SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3
Injury and disturbance from v v x
underwater noise generated from
piling
Injury and disturbance from v v x

underwater noise generated during
UXO detonation

Injury and disturbance from v v x
underwater noise generated during
geophysical and seismic surveys

Injury and disturbance from vessel v v x
activity and other noise producing
activities

Please note that impacts related to underwater noise are not considered as having the potential to impact
conservation objective 3 which refer to the physical properties supporting habitats, (e.g. characteristics of the
seabed and water column). As such, conservation objective 3 will not be considered further in the assessment
of AEol of the North Channel SAC as a result of impacts associated with the Proposed Development due to
lack of impact pathway.

Table 1.77 presents the assessment of AEol of the North Channel SAC with respect to qualifying Annex |l
marine mammals.

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2
rpsgroup.com Page 219



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT — OFFSHORE ES TECHNICAL REPORT

Table 1.77: Assessment Of AEol Of North Channel SAC

Relevant
project phase

Assessment

Conclusion

c |o

Conservation objective 1 - The species is a viable component of the site

D

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for harbour porpoise (see section 1.8.2.1) as a result of
piling (up to 490 m) and the distance to the SAC (91.40 km), there will be no overlap of the
injury range with the site boundary. There will be no residual risk of injury to harbour porpoise
following the application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using approaches recommended to be used in the
HRA (see section 1.8.2.3.2.1), namely 143 dB SELss threshold recommended by NRW (2023)
or 15 km EDR recommended by JNCC (2020), there would be no potential of behavioural
disturbance ranges with the boundary of the SAC. However, when considering the most
precautionary approach to behavioural disturbance based on 5dB SELss noise contours (which
so far has been only recommended for use in the ES), there is a potential for overlap of noise
disturbance contours with the boundary of the SAC (Figure 1.11). The highest overlapping
noise disturbance contour is 120 dB and based on Graham et al. (2019), only approximately
1% animals within this noise contour may respond behaviourally to the piling noise. This level of
noise constitutes mild disturbance which could lead to temporary effects such as changes in
swimming speed and direction, minor disruptions in communication, interruptions in foraging, or
disruption of parental attendance/nursing behaviour (Southall et al., 2021) but it is unlikely to
deter harbour porpoise from the affected area. Harbour porpoises outside the site boundary are
also at risk of experiencing behavioural disturbance. Based on the most precautionary
approach using the extent of 5 dB SELss noise contours, up to 158 harbour porpoises (up to
0.25% of the Celtic and Irish Seas MU population) based on SCANS-III density estimates
(Hammond et al., 2021), or up to 945 animals (up to 1.51% of the Celtic and Irish Seas MU)
based on SCANS-IV density estimates (see Table 1.48) could experience disturbance as a
result of pilling (see section 1.8.2.1). Prolonged behavioural disturbance as a result of
underwater noise may have an effect on reproductive success of some individuals. However,
considering the duration of the impact (up to 13.5 hours for the Proposed Development) and the
reversibility of the effect, it can be anticipated that harbour porpoise would be able to tolerate
the effect without any impact on reproduction or survival rates with ability to return to previous
behavioural states or activities once the impacts had ceased. As such, this impact is not
anticipated to result in unacceptable levels of potential disturbance as per JINCC and DAERA
(2019).

Underwater noise associated with piling is therefore not predicted to restrict the objective of the
population being able to maintain itself as a viable component of its natural habitat over the
long term.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the North Channel SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
from piling.

Injury and disturbance
from underwater noise

The North Channel SAC is located approximately 91.40 km from the Proposed Development.
Given that the injury ranges (see section 1.8.2.1) do not overlap with the site boundary, there is

Adverse effects on the
qualifying Annex Il marine
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Conclusion

Relevant Assessment

project phase

generated during UXO
detonation

no potential for harbour porpoise within the site to experience auditory injury. However, given

that the injury range for harbour porpoise as a result of high order detonation of 907 kg UXO is
15,370 m, tertiary mitigation including ADD and soft starts will be applied to reduce the risk of
injury to harbour porpoises that may be present outside the site boundary and in the vicinity of
the Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC and therefore only harbour porpoises outside the site boundary are at risk of experiencing
behavioural disturbance. Based on Southall et al. (2019) threshold, up to 217 harbour
porpoises (based on SCANS-III density estimates (Hammond et al., 2021)), or up to 1,299
animals (based on SCANS-IV density estimates (see Table 1.48)) could experience
disturbance as a result of high order detonation of 907 kg UXO. However, using the most
recent NRW (2023) guidance, only 22 animals would experience disturbance under the same
scenario. Based on EDR approach, up to 183 individuals (based on SCANS-III density
estimates (Hammond et al., 2021)), or up to 1,094 animals (based on SCANS-IV density
estimates (see Table 1.48)) could experience disturbance. Considering the maximum design
scenario and the most precautionary threshold (Southall et al., 2019), up to 0.33% (or 2.08%
based on the SCANS-IV density estimate) of harbour porpoises of the Celtic and Irish Sea MU
population could experience disturbance. As such, considering the short duration of UXO
detonation activities (approximately two days onsite per clearance), this impact is not
anticipated to result in unacceptable levels of potential disturbance as per JINCC and Daera
(2019).

Although prolonged behavioural disturbance as a result of underwater noise may have an effect
on reproductive success of some individuals, behavioural effects may take place only outside of
the site boundary of the North Channel SAC. Considering short term duration of UXO clearance
activities (approximately two days onsite per clearance) associated with the Proposed
Development and the reversibility of this effect, underwater noise associated with UXO
clearance is not predicted to restrict the survivability and reproductive potential of harbour
porpoise using the site.

mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the North Channel SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
during UXO detonation.

Injury and disturbance
from underwater noise
generated during
geophysical and seismic
surveys

Considering the maximum injury ranges (see section 1.8.2.1) as a result of geophysical and
seismic surveys (up to 345 m) and the distance to the SAC (91.40 km), there will be no overlap
with the site boundary. There is no residual risk of injury to harbour porpoise following the
application of embedded mitigation measures (see section 1.8.2.1).

Given that the maximum disturbance range across all metrics presented in section 1.8.2.1 is 13
km (mild disturbance) for VSP, there will be no overlap of disturbance ranges with the boundary
of the SAC. As such, the ability of harbour porpoise to access foraging/breeding/calving habitat
within the site won’t be affected.

Based on the most precautionary threshold (140dB re 1 yPa rms), up to 46 harbour porpoises
(based on SCANS-III density estimates (Hammond et al., 2021)), or up to 274 animals (based
on SCANS-IV density estimates (see Table 1.48)) could be at risk of experiencing mild

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the North Channel SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
during geophysical and
seismic surveys.
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Conclusion

Relevant Assessment

project phase

disturbance outside of the site boundary. As such, up to 0.07% of harbour porpoises of the

Celtic and Irish Sea MU population could experience disturbance. This is therefore unlikely to
constitute unacceptable level of impacts as per INCC and Daera (2019). Prolonged
behavioural disturbance as a result of underwater noise may have an effect on reproductive
success of some individuals. However, considering short term duration of geophysical and
seismic (2 to 5 surveys, each up to six months in duration depending on weather downtime,
during 25 year operational phase) associated with the Proposed Development and the
reversibility of this effect, this is unlikely that this activity has the potential to affect reproduction
rates and/or probability of survival that may affect the population of the species within the site.
Underwater noise generated during geophysical and seismic surveys is therefore not predicted
to restrict the objective of the population being able to maintain itself as a viable component of
its natural habitat over the long term.

Injury and disturbance
from vessel activity and
other noise producing
activities

There is no risk to harbour porpoise to experience injury (PTS) as a result of vessel movements
and other activities (see section 1.8.2.1). Harbour porpoises may experience TTS within up to
6,740 m from the survey, crew transfer or support vessel. However, TTS is temporary and
reversible, and animals are likely to respond by moving away from (fleeing) the ensonified area.
There will be no overlap of TTS with the boundary of the SAC. As such, the ability of harbour
porpoise to access foraging/breeding/calving habitat within the site won'’t be affected.

Based on the most precautionary scenario, harbour porpoises could be at risk of experiencing
mild disturbance outside of the site boundary within 20 km from the source (see section
1.8.2.1). Although harbour porpoises need to forage frequently and are vulnerable to
disturbance if their foraging is interrupted, behavioural effects may take place only outside of
the site boundary and are reversible. Prolonged behavioural disturbance as a result of
underwater noise may have an effect on reproductive success of some individuals. Vessels and
other noise producing activities will be temporary and largely transitory, as opposed to
permanent and fixed. As such, this is unlikely that this activity has the potential to influence
reproduction rates and/or probability of survival that may affect the population of the species
within the site, especially in the context of high vessel traffic in the Irish Sea. Underwater noise
associated with vessels and other activities is therefore not predicted to restrict the objective of
the population being able to maintain itself as a viable component of its natural habitat over the
long term.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the Nort Channel SAC will
not occur as a result of injury
and disturbance from vessel
activity and other noise
producing activities.

Obijective 2 - There is no si

gnificant disturbance

of the species

Injury and disturbance
from underwater noise
generated from piling

Considering the behavioural disturbance using approaches recommended to be used in the
HRA, namely 143 dB SELss threshold recommended by NRW (2023) or 15 km EDR
recommended by JNCC (2020), there would be no potential of behavioural disturbance ranges
with the boundary of the SAC. However, when considering the most precautionary approach to
behavioural disturbance based on 5dB SELss noise contours (which so far has been only
recommended for use in the ES), there is a potential for overlap of noise disturbance contours
with the boundary of the SAC (Figure 1.11). The highest overlapping hoise disturbance contour

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 2
of the North Channel SAC
will not occur as a result of
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Conclusion

Relevant Assessment

project phase

is 120 dB and based on Graham et al. (2019), only approximately 1% animals within this noise

contour may respond behaviourally to the piling noise. This level of noise constitutes mild
disturbance which could lead to temporary effects such as changes in swimming speed and
direction, minor disruptions in communication, interruptions in foraging, or disruption of parental
attendance/nursing behaviour (Southall et al., 2021) but it is unlikely to deter harbour porpoise
from the affected area. As such, underwater noise from pilling is not anticipated to exclude
harbour porpoises from the significant proportion of the site.

injury and disturbance from
underwater noise generated
from piling.

Injury and disturbance
from underwater noise
generated during UXO
detonation

The North Channel SAC is located approximately 91.40 km from the Proposed Development.
As presented in section 1.8.2.1, considering all approaches (thresholds based on Southall et al.
(2019), latest NRW (2023) guidance and EDR approach presented by JNCC (2020)) maximum
disturbance range for harbour porpoise as a result of high order detonation of 907 kg UXO is
28,320 m. As such, there is no potential for UXO clearance activities to exclude harbour
porpoise from the significant proportion of the site as there will be no overlap of disturbance
ranges with the site boundaries.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 2
of the North Channel SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
during UXO detonation.

Injury and disturbance
from underwater noise
generated during
geophysical and seismic
surveys

The maximum disturbance range associated with geophysical and/or seismic surveys is 13 km
for VSP (see section 1.8.2.1). Given that the geophysical and seismic surveys as listed in Table
1.46 will be taking place within the Proposed Development, there will be no overlap of
disturbance ranges with the boundaries of the SAC. As such, underwater noise from
geophysical and seismic surveys will not exclude harbour porpoises from the significant
proportion of the site.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 2
of the North Channel SAC
will not occur as a result of
injury and disturbance from
underwater noise generated
during geophysical and
seismic surveys.

Injury and disturbance
from vessel activity and
other noise producing
activities

The maximum disturbance range associated with vessels and other activities is 20 km for
survey, crew transfer or support vessels (see section 1.8.2.1). Given that the vessel and other
activities as listed in Table 1.46 will be taking place within the Proposed Development, there will
be no overlap of disturbance ranges with the boundaries of the SAC. As such, underwater
noise from vessels and other activities will not exclude harbour porpoises from the significant
proportion of the site.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 2
of the North Channel SAC
will not occur as a result of
injury and disturbance from
vessel activity and other
noise producing activities.
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Summary

In line with findings presented in Table 1.77, adverse effects which undermine the conservation objectives set
for the harbour porpoise qualifying feature of the North Channel SAC will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the North Channel
SAC as a result of activities associated with the Proposed Development alone.

1.8.3.3 Lleyn Peninsula and the Sarnau SAC

The function of the Lleyn Peninsula and the Sarnau SAC is to achieve favourable conservation status of its
qualifying features, subject to natural processes. In order for that to happen, conservation objectives need to
be fulfilled and maintained in the long term. The assessment in sections 1.8.3 and 1.8.4 will focus on bottlenose
dolphin and grey seal, respectively, Annex Il marine mammals that are qualifying features of the Lleyn
Peninsula and the Sarnau SAC and impacts associated with the Proposed Development with respect to the
conservation objectives established for this site.

The following conservation objectives will be considered with regard to bottlenose dolphin and grey seal
qualifying features:

e Conservation objective 1 — Populations

— As per NRW (2018g), the population should be maintaining itself on a long termbasis as a viable
component of its natural habitat. Important elements include population size, structure, production
and condition of the species within the site.

—  As part of this objective it should be noted that for bottlenose dolphin and grey seal contaminant
burdens derived from human activity are below levels that may cause physiological damage, or
immune or reproductive suppression. For grey seal populations should not be reduced as a
consequence of human activity.

¢ Conservation objective 2 - Range

—  As per NRW (20189), the natural range of the population should not be reduced or likely to be
reduced for the foreseeable future. As part of this objective it should be noted that for bottlenose
dolphin and grey seal the range within the SAC and adjacent interconnected areas should not be
constrained or hindered, there should be appropriate and sufficient food resources within the SAC
and beyond and the sites and amount of supporting habitat used by these species are accessible
and their extent and quality is stable or increasing.

e Conservation objective 3 — Supporting habitats and species

—  As per NRW (20189), the presence, abundance, condition and diversity of habitats and species
required to support this species should be such that the distribution, abundance and populations
dynamics of the species within the site and population beyond the site is stable or increasing.
Important considerations include distribution, extent, structure, function and quality of habitat and
prey availability and quality.

As part of this objective it should be noted that:

—  the management and control of activities or operations likely to adversely affect the species feature
is appropriate for maintaining it in favourable condition and is secure in the long term;

— contamination of potential prey species should be below concentrations potentially harmful to their
physiological health; and

— disturbance by human activity is below levels that suppress reproductive success, physiological
health or long termbehaviour.
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e Conservation objective 4 — Restoration and recovery
—  As per NRW (20189), as part of this objective, the bottlenose dolphin populations should be
increasing.
Bottlenose dolphin

Table 1.78 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Lleyn Peninsula and the Sarnau SAC with respect to Annex Il marine mammal,
bottlenose dolphin.

Table 1.78: Impacts Considered For Each Conservation Objective - Lleyn Peninsula And The Sarnau
SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation Conservation

Objective 1 Objective 2 Objective 3 Objective 4
Injury and disturbance from v v v v
underwater noise generated from
piling
Injury and disturbance from v v v v
underwater noise generated during
UXO detonation

Table 1.79 presents the assessment of AEol of the Lleyn Peninsula and the Sarnau SAC with respect to
qualifying Annex Il marine mammal, bottlenose dolphin.
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Table 1.79: Assessment Of AEol Of Lleyn Peninsula And The Sarnau SAC - Bottlenose Dolphin

REIEVE Assessment Conclusion

project

phase
C O D

Conservation objective 1 - Populations

Injury and disturbance |v | x X Considering the maximum injury ranges for bottlenose dolphin (see section 1.8.2.1) as a result of piling Adverse effects on the
from underwater noise (up to 41 m) and the distance to the SAC (115 km), there will be no overlap of the injury range with the qualifying Annex I
generated from piling site boundary. There will be no residual risk of injury to bottlenose dolphin following the application of marine mammal
embedded mitigation measures (see section 1.8.2.1). species, bottlenose
Considering the behavioural disturbance using SELss noise contours presented in 5 dB increments, there | dolphin, which
would be no potential of behavioural disturbance ranges with the boundary of the SAC (Figure 1.11). undermlng the o
However, bottlenose dolphins outside the site boundary are at risk of experiencing behavioural conservation objective 1
disturbance. Based on the most precautionary approach, up to 65 bottlenose dolphins could experience | of the Lleyn Peninsula
disturbance as a result of pilling (see section 1.8.2.1). Prolonged behavioural disturbance as a result of | and the Sarnau SAC wiill
underwater noise may have an effect on reproductive success of some individuals. However, considering | not occur as a result of
the duration of the piling activities (up to 13.5 hours for the Proposed Development) and the reversibility | injury and disturbance
of the effect, it can be anticipated that bottlenose dolphin would be able to tolerate the effect without any | from underwater noise
impact on reproduction or survival rates with ability to return to previous behavioural states or activities | 9enerated from piling.
once the impacts had ceased.
Underwater noise associated with piling is therefore not predicted to occur at levels that could adversely
affect the ability of bottlenose dolphin population to maintain itself as a viable component of its natural
habitat.
vioox o |x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

The Lleyn Peninsula and the Sarnau SAC is located approximately 115 km from the Proposed
Development. The maximum injury range for bottlenose dolphin as a result of high order detonation of
UXO is 890 m (see section 1.8.2.1). As such, there is no potential for overlap of injury ranges with the
SAC boundary. There is no residual risk of injury following the application of embedded mitigation
measures (see section 1.8.2.1).

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC and
therefore there is no risk of adverse impact on condition of the species within the site. Nevertheless,
bottlenose dolphins outside the site boundary are at risk of experiencing behavioural disturbance. Based
on the precautionary densities, up to one bottlenose dolphin may experience disturbance during the UXO
clearance (see section 1.8.2.1). In general, prolonged behavioural disturbance as a result of underwater
noise may have an effect on reproductive success of some individuals. However, considering the
duration of the impact and the reversibility of the effect, it can be anticipated that bottlenose dolphins
would be able to tolerate the effect without any impact on reproduction or survival rates with ability to
return to previous behavioural states or activities once the impacts had ceased.

qualifying Annex I
marine mammal
species, bottlenose
dolphin which
undermine the
conservation objective 1
of the Lleyn Peninsula
and the Sarnau SAC will
not occur as a result of
injury and disturbance
from underwater noise
generated during UXO
detonation.
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Relevant Assessment Conclusion
project

phase
C O D

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that could
adversely affect the ability of bottlenose dolphin population to maintain itself as a viable component of its
natural habitat.

Conservation objective 2 - Range

Injury and disturbance |v° |x |x Considering the behavioural disturbance using SELss noise contours presented in 5 dB increments, there | Adverse effects on the
from underwater noise would be no potential of behavioural disturbance ranges overlapping with the boundary of the SAC qualifying Annex I
generated from piling (Figure 1.11). However, bottlenose dolphins outside the site boundary are at risk of experiencing marine mammal
behavioural disturbance. Based on the most precautionary approach, up to 65 bottlenose dolphins could | species, bottlenose
experience disturbance as a result of pilling (see section 1.8.2.1). dolphin, which
As such, although their range within the site will not be constrained, the accessibility to other areas within | undermine the
the Irish sea may be hindered during piling activities due to barrier effects. However, considering the conservation objective 2

duration of the impact (up to 13.5 hours for the Proposed Development) and the reversibility of the effect, | Of the Lleyn Peninsula

it can be anticipated that bottlenose dolphins would be able to tolerate the effect without any impact on | and the Sarnau SAC will
reproduction or survival rates with ability to return to previous behavioural states or activities once the not occur as a result of
impacts had ceased. injury and disturbance
The Irish Sea provide an important breeding and nursery areas for fish species, which may be important from underwater noise
prey for bottlenose dolphin, including cod and haddock. The assessment of fish and shellfish presented generated from piling.

in volume 2, chapter 7 of the Offshore ES concluded no significant effects on fish and shellfish receptors.
As such, consequential impacts on food resources that could affect the bottlenose dolphin population
within the SAC or beyond are not anticipated.

Underwater noise associated with piling is therefore not predicted to occur at levels that could adversely
affect the natural range of the bottlenose dolphin population.

Injury and disturbance |v" | x X NRW (2018g) reported that nearly 30% of individuals have been identified in both Cardigan Bay SAC and | Adverse effects on the

from underwater noise Lleyn Peninsula and the Sarnau SAC as well as north of the LIyn Peninsula around the Isle of Anglesey, |qualifying Annex Il
generated during UXO indicating large home ranges that most probably extend to the northern Irish Sea and maybe beyond. marine mammal
detonation The maximum injury range for bottlenose dolphin as a result of high order detonation of UXO is 890 m | Species, bottlenose

(see section 1.8.2.1). As such, there is no potential for overlap of injury ranges with the SAC boundary. | dolphin, which

There is no residual risk of injury following the application of embedded mitigation measures (see section undermine the

1.8.2.1) for animals ranging further north from the SAC. conservation objective 2
There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC, of the Lleyn Peninsula
however, bottlenose dolphins outside the site boundary are at risk of experiencing behavioural and the Sarnau SAC will
disturbance. As such, although their range within the site will not be constrained, the accessibility to other | "t 0ccur as a result of
areas within the Irish sea may be hindered during the UXO clearance due to barrier effects. However, injury and disturbance
considering the duration of the impact and the reversibility of the effect, it can be anticipated that from underwater noise
bottlenose dolphins would be able to tolerate the effect without any impact on reproduction or survival generated during UXO
rates with ability to return to previous behavioural states or activities once the impacts had ceased. detonation.
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Relevant
project

phase
C O D

Assessment

The Irish Sea provides an important breeding and nursery areas for fish species, which may be important
prey for bottlenose dolphin, including cod and haddock. The assessment of fish and shellfish presented
in volume 2, chapter 7 of the Offshore ES concluded no significant effects on fish and shellfish receptors.
As such, consequential impacts on food resources that could affect bottlenose dolphin population within
the SAC or beyond are not anticipated.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that could
adversely affect the natural range of the bottlenose dolphin population.

Conclusion

Conservation objective 3 — Supp

orting

habitats and species

Injury and disturbance |v° |x |x Bottlenose dolphins are generalist and opportunistic feeders eating a wide range of pelagic and benthic | Adverse effects on the
from underwater noise (demersal) fish, crustaceans and molluscs (NRW, 2018g). The distribution and movement of prey are qualifying Annex I
generated from piling believed to influence the distribution and movement patterns of bottlenose dolphins and feeding activities | marine mammal
have been recorded throughout the inshore waters of the Cardigan Bay. species, bottlenose
The maximum injury ranges as a result of piling (see section 1.8.2.1) do not overlap with the site dolphin, which
boundary and there is no residual risk of injury to bottlenose dolphin. There will be also no overlap of undermln(_a the o
disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, within the site, the conservation objective 3
presence, abundance, condition and diversity of habitats and the access to these habitats will not be of the Lleyn Peninsula
altered. and the Sarnau SAC will
Nevertheless, bottlenose dolphins outside the site boundary are at risk of experiencing behavioural _n(_)t occurasa result of
disturbance. Although their range within the site will not be constrained, the accessibility to other areas injury and dlsturban_ce
within the Irish sea may be temporarily hindered during piling due to barrier effects. Considering the from underwater noise
duration of the impact (up to 13.5 hours for the Proposed Development) and the reversibility of the effect, generated from piling.
the disturbance is anticipated to be below levels that suppress long term behaviour.
Appropriate embedded mitigation measures will be employed to reduce the impacts of underwater noise
generated from piling (see section 1.8.2.1) on bottlenose dolphin.
Underwater noise associated with piling is therefore not predicted to occur at levels that could adversely
affect the presence, abundance, condition and diversity of habitats and species required to support
bottlenose dolphins.
v o x |x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap with the
site boundary and there is no residual risk of injury to bottlenose dolphin. There will be also no overlap of
disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, within the site, the
presence, abundance, condition and diversity of habitats will not be altered.

However, bottlenose dolphins outside the site boundary are at risk of experiencing behavioural
disturbance. As such, although their range within the site will not be constrained, the accessibility to other
areas within the Irish sea may be temporarily hindered during the UXO clearance due to barrier effects.
Considering the duration of the impact and the reversibility of the effect, the disturbance is anticipated to
be below levels that suppress long term behaviour.

qualifying Annex I
marine mammal
species, bottlenose
dolphin, which
undermine the
conservation objective 3
of the Lleyn Peninsula
and the Sarnau SAC will
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Assessment Conclusion

Relevant
project

phase
C O D

Prolonged behavioural disturbance as a result of underwater noise may have an effect on reproductive
success of some individuals. However, considering short term duration of UXO clearance activities
(approximately two days onsite per clearance) associated with the Proposed Development and the
reversibility of this effect, this is unlikely that this activity has the potential to affect reproductive success.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be important
prey for bottlenose dolphin, including cod and haddock. The assessment of fish and shellfish presented
in volume 2, chapter 7 of the Offshore ES concluded no significant effects on fish and shellfish receptors.
As such, consequential impacts on food resources that could affect bottlenose dolphin population within
the SAC or beyond are not anticipated.

Appropriate embedded mitigation measures will be employed to reduce the impacts of UXO clearance
(see section 1.8.2.1) on bottlenose dolphin.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that could
adversely affect the presence, abundance, condition and diversity of habitats and species required to
support this species.

not occur as a result of
injury and disturbance
from underwater noise
generated during UXO
detonation.

Conservation objective 4 — Restoration

and recovery

Injury and disturbance |v | x X There will be no overlap of the maximum injury ranges as a result of piling (see section 1.8.2.1) with the | Adverse effects on the
from underwater noise boundaries of this SAC and that there is no residual risk of injury following the application of embedded | qualifying Annex I
generated from piling mitigation measures (see section 1.8.2.1). As such, this impact is highly unlikely to hinder the restoration | marine mammal
of bottlenose dolphin population either within the SAC or wider Irish and Celtic Seas. There will be also species, bottlenose
no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. There is a potential | dolphin, which
for behavioural disturbance outside of the SAC, however it is anticipated that bottlenose dolphins would | undermine the
be able to tolerate the effect without any impact on reproduction or survival rates with ability to return to | conservation objective 4
previous behavioural states or activities once the impacts had ceased. of the Lleyn Peninsula
Underwater noise associated with piling is therefore not predicted to occur at levels that could adversely |and the Sarnau SAC will
affect the restoration and recovery of bottlenose dolphin population. not occur as a result of
injury and disturbance
from underwater noise
generated from piling.
voox |x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

Given that there will be no overlap of the maximum injury ranges as a result of UXO detonation (see
section 1.8.2.1) with the boundaries of this SAC and that there is no residual risk of injury following the
application of embedded mitigation measures (see section 1.8.2.1), this impact is highly unlikely to hinder
the restoration of bottlenose dolphin population either within the SAC or wider Irish and Celtic Seas.
There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC.
There is a potential for behavioural disturbance outside of the SAC, however it is anticipated that
bottlenose dolphins would be able to tolerate the effect without any impact on reproduction or survival
rates with ability to return to previous behavioural states or activities once the impacts had ceased.

qualifying Annex I
marine mammal
species, bottlenose
dolphin, which
undermine the
conservation objective 4
of the Lleyn Peninsula
and the Sarnau SAC will
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Relevant Assessment Conclusion
project

phase
C O D

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that could | not occur as a result of

adversely affect the restoration and recovery of bottlenose dolphin population. injury and disturbance
from underwater noise

generated during UXO
detonation.
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Grey seal

Table 1.80 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Lleyn Peninsula and the Sarnau SAC (see section 1.8.3.3) with respect to Annex
Il marine mammal, grey seal.

Table 1.80: Impacts Considered For Each Conservation Objective - LIeyn Peninsula And The Sarnau
SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3

Injury and disturbance from v v v

underwater noise generated from

piling

Injury and disturbance from v 4 v

underwater noise generated during

UXO detonation

Table 1.81 presents the assessment of AEol of the Lleyn Peninsula and the Sarnau SAC with respect to
qualifying Annex Il marine mammal, grey seal.
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Table 1.81: Assessment Of AEol Of Lleyn Peninsula And The Sarnau SAC - Grey Seal

Relevant project Assessment
phase

cC O

D

Conclusion

Conservation objective 1 - Populations

Injury and voo|x X Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up to 118 | Adverse effects on the
disturbance from m) and the distance to the SAC (115 km), there will be no overlap of the injury ranges with the site qualifying Annex Il marine
underwater noise boundary. There will be no residual risk of injury to bottlenose dolphin following the application of mammal species, grey
generated from piling embedded mitigation measures (see section 1.8.2.1). seal, which undermine the

Considering the behavioural disturbance using SELss noise contours presented in 5 dB increments, | conservation objective 1

there would be no potential of behavioural disturbance ranges with the boundary of the SAC (Figure | of the Lleyn Peninsula

1.11). However, grey seal outside the site boundary are at risk of experiencing behavioural and the Sarnau SAC will

disturbance. Based on the most precautionary approach, up to 1,084 grey seals could experience not occur as a result of

disturbance as a result of pilling (see section 1.8.2.1). It should be noted that highly conservative injury and disturbance

densities of 4.06 animals per km? were used for these calculations. If we assume more realistic from underwater noise

scenario and a density of 0.467 animals per km2, up to 125 grey seals would be at a risk of generated from piling.

disturbance. Prolonged behavioural disturbance as a result of underwater noise may have an effect

on reproductive success of some individuals. However, considering the duration of the piling activities

(up to 13.5 hours for the Proposed Development) and the reversibility of the effect, it can be

anticipated that grey seal would be able to tolerate the effect without any impact on reproduction or

survival rates with ability to return to previous behavioural states or activities once the impacts had

ceased.

Underwater noise associated with piling is therefore not predicted to occur at levels that could

adversely affect the ability of grey seal population to maintain itself as a viable component of its

natural habitat.

vioox o |x Adverse effects on the

Injury and
disturbance from
underwater noise
generated during
UXO detonation

The Lleyn Peninsula and the Sarnau SAC is located approximately 115 km from the Proposed
Development. Given that the maximum injury ranges (see section 1.8.2.1) do not overlap with the site
boundary, there is no potential for grey seal within the site to experience auditory injury. However,
given that the injury range for grey seal as a result of high order detonation of 907 kg UXO is 3,015
m, tertiary mitigation including ADD and soft starts will be applied to reduce the risk of injury to grey
seal that may be present outside the site boundary and in the vicinity of the Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC
and therefore only grey seals outside the site boundary are at risk of experiencing behavioural
disturbance. There is no risk of adverse impact on condition of the species within the site. Based on
highly precautionary densities (the maximum mean density of grey seal based on one 5 km x 5 km
cell that overlaps with the Proposed Development), up to 534 grey seals may experience disturbance
during the UXO clearance. In general, prolonged behavioural disturbance as a result of underwater
noise may have an effect on reproductive success of some individuals. However, considering short
term duration of UXO clearance activities (approximately two days onsite per clearance) associated

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 1
of the Lleyn Peninsula
and the Sarnau SAC will
not occur as a result of
injury and disturbance
from underwater noise
generated during UXO
detonation.

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2

rpsgroup.com

Page 232



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT — OFFSHORE ES TECHNICAL REPORT

Relevant project Assessment
phase

cC O

D

with the Proposed Development and the reversibility of this effect, this is unlikely that this activity has

the potential to affect reproduction rates and therefore population size, structure or production.
Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that
could adversely affect the ability of grey seal population to maintain itself as a viable component of its
natural habitat.

Conclusion

Conservation objective 2 - Range

Injury and vioox  |x Considering the behavioural disturbance using SELss hoise contours presented in 5 dB increments, Adverse effects on the
disturbance from there would be no potential of behavioural disturbance ranges with the boundary of the SAC (Figure | qualifying Annex Il marine
underwater noise 1.11). However, grey seal outside the site boundary are at risk of experiencing behavioural mammal species, grey
generated from piling disturbance. Based on the most precautionary approach, up to 1,084 grey seals could experience seal, which undermine the
disturbance as a result of pilling (see section 1.8.2.1). It should be noted that highly conservative conservation objective 2
densities of 4.06 animals per km? were used for these calculations. If we assume more realistic of the Lleyn Peninsula
scenario and a density of 0.467 animals per km?, up to 125 grey seals would be at a risk of and the Sarnau SAC will
disturbance. As such, although their range within the site will not be constrained, the accessibility to | not occur as a result of
other areas within the Irish sea may be hindered during piling activities due to barrier effects. injury and disturbance
However, considering the duration of the impact and the reversibility of the effect, this is unlikely that | from underwater noise
this activity has the potential to affect the ability of grey seal to access suitable habitats in the long generated from piling.
term.
The Irish Sea provide an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. The assessment of fish and shellfish
presented in volume 2, chapter 7 of the Offshore ES concluded no significant effects on fish and
shellfish receptors. As such, consequential impacts on food resources that could affect grey seal
population within the SAC or beyond are not anticipated.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the natural range of the bottlenose dolphin population.
voo|x X Adverse effects on the

Injury and
disturbance from
underwater noise
generated during
UXO detonation

Grey seals range throughout the open coast areas of the site but are more commonly observed within
the SAC around the LIyn, Bardsey Island and the islands along the south LIyn coast (NRW, 2018g).
The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap with
the site boundary, there is no potential for grey seal within the site to experience auditory injury.
There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC, however, grey seals outside the site boundary are at risk of experiencing behavioural
disturbance. As such, although their range within the site will not be constrained, the accessibility to
other areas within the Irish sea may be hindered during the UXO clearance due to barrier effects.
However, considering the duration of the impact and the reversibility of the effect, this is unlikely that
this activity has the potential to affect the ability of grey seal to access suitable habitats in the long
term.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. The assessment of fish and shellfish

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 2
of the Lleyn Peninsula
and the Sarnau SAC will
not occur as a result of
injury and disturbance
from underwater noise
generated during UXO
detonation.
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Relevant project Assessment
phase

cC O

D

presented in volume 2, chapter 7 of the Offshore ES concluded no significant effects on fish and
shellfish receptors. As such, consequential impacts on food resources that could affect grey seal
population within the SAC or beyond are not anticipated.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that
could adversely affect the natural range of the grey seal population.

Conclusion

Conservation objecti

ve 3 — Supporting habitats and species

Injury and vioox  |x Grey seals present within the Lleyn Peninsula and the Sarnau SAC at any one time do not form a Adverse effects on the
disturbance from discrete population, but are centred (in terms of abundance) on Cardigan Bay and are considered qualifying Annex Il marine
underwater noise part of the SW England and Wales MUs (NRW, 2018g). It is acknowledged that most pupping takes | mammal species, grey
generated from piling place in the north-west of the SAC and around Bardsey Island in suitable habitat (i.e. physically seal, which undermine the

accessible to the seals, remote and/or undisturbed rocky coast beaches, coves and caves) and that a | conservation objective 3

high proportion use sea caves in the SAC for pupping. Moulting and resting haul out sites are known | of the Lleyn Peninsula

to be distributed throughout the SAC and nonpupping seals are present year round at these haul out |and the Sarnau SAC will

sites (NRW, 2018g). not occur as a result of

The maximum injury ranges as a result of piling (see section 1.8.2.1) do not overlap with the site injury and disturbance

boundary and there is no residual risk of injury to grey seal. There will be also no overlap of from underwater noise

disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, within the site, the | generated from piling.

presence, abundance, condition and diversity of habitats and the access to these habitats will not be

altered.

Nevertheless, grey seal outside the site boundary are at risk of experiencing behavioural disturbance.

Although their range within the site will not be constrained, the accessibility to other areas within the

Irish sea may be temporarily hindered during piling due to barrier effects. Considering the duration of

the impact (up to 13.5 hours for the Proposed Development) and the reversibility of the effect, the

disturbance is anticipated to be below levels that suppress long term behaviour.

Appropriate embedded mitigation measures will be employed to reduce the impacts of underwater

noise generated from piling (see section 1.8.2.1) on grey seal.

Underwater noise associated with piling is therefore not predicted to occur at levels that could

adversely affect the presence, abundance, condition and diversity of habitats and species required to

support grey seal.

v o x  |x Adverse effects on the

Injury and
disturbance from
underwater noise
generated during
UXO detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap with
the site boundary, there is no potential for grey seal within the site to experience auditory injury.
There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC. As such, within the site, the presence, abundance, condition and diversity of habitats will not be
altered.

However, grey seals outside the site boundary are at risk of experiencing behavioural disturbance. As
such, although their range within the site will not be constrained, the accessibility to other areas within
the Irish sea may be temporarily hindered during the UXO clearance due to barrier effects.

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 3
of the Lleyn Peninsula
and the Sarnau SAC will
not occur as a result of
injury and disturbance
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Relevant project
phase

c O |D

Assessment

Considering the duration of the impact and the reversibility of the effect, the disturbance is anticipated

to be below levels that suppress long term behaviour.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of UXO
clearance activities (approximately two days onsite per clearance) associated with the Proposed
Development and the reversibility of this effect, this is unlikely that this activity has the potential to
affect reproductive success.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural disturbance
as a result of UXO clearance will be of high reversibility, it is not anticipated that prey resources will
be significantly impacted.

Appropriate embedded mitigation measures will be employed to reduce the impacts of UXO
clearance (see section 1.8.2.1).

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels that

could adversely affect the presence, abundance, condition and diversity of habitats and species
required to support this species.

Conclusion

from underwater noise

generated during UXO
detonation.
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Summary

In line with findings presented in Table 1.78 and Table 1.80, adverse effects which undermine the conservation
objectives set for the bottlenose dolphin and grey seal qualifying features of the Lleyn Peninsula and the
Sarnau SAC will not occur as a result of activities associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Lleyn Peninsula
and the Sarnau SAC as a result of activities associated with the Proposed Development alone.

1.8.3.4 West Wales Marine SAC

The function of the West Wales Marine SAC is to ensure that the integrity of the site is maintained and that it
makes the best possible contribution to maintaining FCS for harbour porpoise in UK waters. In the context of
the natural change, this may be achieved by ensuring that conservation objectives are endorsed. The
assessment in this section will focus on harbour porpoise, Annex Il marine mammal that is a qualifying feature
of the West Wales SAC and impacts associated with the Proposed Development with respect to the
conservation objectives established for this site:

o Conservation objective 1 — The species is a viable component of the site.

In line with the draft conservation objectives and advice on operations prepared by NRW and JNCC (2019),
harbour porpoises are considered to be a ‘viable component’ of the site if they are able to survive and live
successfully within it.

The West Wales SAC site has been selected primarily on the basis of its long term, preferential use by harbour
porpoise. The implication is that this site provides good foraging habitat and it may also be used for breeding
and calving (JNCC and NRW, 2016, NRW and JNCC, 2019). As such, the intent of this objective is to minimise
the risk of injury and killing or other factors that could restrict the survivability and reproductive potential of
harbour porpoise using the site. Specifically, this objective is primarily concerned with operations that would
result in unacceptable levels of those impacts on harbour porpoises using the site. Unacceptable levels can
be defined as those having an impact on the FCS of the populations of the species in their natural range. The
reference population for assessments against this objective is the MU population in which the SAC is situated
(IAMMWG. et al., 2015, INCC and DAERA, 2019, NRW and JNCC, 2019). The West Wales Marine SAC is
situated in the Celtic and Irish Sea and the population of harbour porpoise in this MU is 62,517 individuals
(IAMMWG, 2022).

e Conservation objective 2 — There is no significant disturbance of the species.

As reported by NRW and JNCC (2019), disturbance of harbour porpoise generally, but not exclusively,
originates from activities that cause underwater noise and it may lead to harbour porpoises being displaced
from the area affected.

The West Wales Marine SAC has been identified on the basis of having persistently higher densities of harbour
porpoises (Heinanen and Skov, 2015) which is linked to the habitats within the site that likely promote good
feeding opportunities. Any disturbance should not lead to the exclusion of harbour porpoise from a significant
portion of the site for a significant period of time (NRW and JNCC, 2019), such as:

—  20% of the relevant area of the site in any given day; and
— an average of 10% of the relevant area of the site over a season?!4.

e Conservation objective 3 — The supporting habitats and processes relevant to harbour porpoises and
their prey are maintained.

14 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) =9.86%
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As reported by NRW and JNCC (2019) supporting habitats, in this context, means the characteristics of the
seabed and water column. Processes encompass the movements and physical properties of the habitat. The
maintenance of supporting habitats and processes contributes to ensuring that prey is maintained within the
site and is available to harbour porpoises using the site. The densities of porpoise using a site are likely linked
to the availability (and density) of prey within the site (NRW and JNCC, 2019). Although, the diet of porpoises
when within the sites is not well known but is likely comparable to that in the wider seas and therefore may
include gobies, sandeel, whiting, herring and sprat.

Table 1.82 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the West Wales Marine SAC.

Table 1.82: Impacts Considered For Each Conservation Objective — West Wales Marine SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3

Injury and disturbance from v v x

underwater noise generated from

piling

Injury and disturbance from v v x

underwater noise generated during

UXO detonation

Please note that impacts related to underwater noise are not considered as having the potential to impact
conservation objective 3 which refer to the physical properties of supporting habitats, (e.g. characteristics of
the seabed and water column). As such, conservation objective 3 will not be considered further in the
assessment of AEol of the West Wales Marine SAC as a result of impacts associated with the Proposed
Development due to lack of impact pathway.

Table 1.83 presents the assessment of Aeol of the West Wales Marine SAC with respect to qualifying Annex
[l marine mammals.
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Table 1.83: Assessment Of Aeol Of West Wales Marine SAC — Harbour Porpoise

Relevant
project phase

Assessment

Conclusion

c o|p

Conservation objective 1 — The species is a viable component of the site.

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for harbour porpoise (see section 1.8.2.1) as a result of
piling (up to 490 m) and the distance to the SAC (82 km), there will be no overlap of the injury
range with the site boundary. There will be no residual risk of injury to harbour porpoise following
the application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using all of the following approaches:

e 143 dB SELss threshold recommended by NRW (2023),

e 15 km EDR recommended by JNCC (2020), and

e SELssnoise contours presented in 5 dB increments,

there would be no potential of behavioural disturbance ranges with the boundary of the SAC.

However, harbour porpoises outside the site boundary are also at risk of experiencing
behavioural disturbance. Based on the most precautionary approach using the extent of 5 dB
SELss noise contours, up to 158 harbour porpoises (up to 0.25% of the Celtic and Irish Seas MU
population) ) based on SCANS-III density estimates (Hammond et al., 2021), or up to 945
animals (up to 1.51% of the Celtic and Irish Seas MU) based on SCANS-IV density estimates
(see Table 1.48) could experience disturbance as a result of pilling (see section 1.8.2.1).
Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering the duration of the impact (up to
13.5 hours for the Proposed Development) and the reversibility of the effect, it can be anticipated
that harbour porpoise would be able to tolerate the effect without any impact on reproduction or
survival rates with ability to return to previous behavioural states or activities once the impacts
had ceased. As such, this impact is not anticipated to result in unacceptable levels of potential
disturbance as defined by NRW and JNCC (2019).

Underwater noise associated with piling is therefore not predicted to restrict the objective of the
population being able to maintain itself as a viable component of its natural habitat over the long
term.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the West Wales Marine
SAC will not occur as a
result of injury and
disturbance from underwater
noise generated from piling.

Injury and disturbance
from underwater noise
generated during UXO
detonation

The West Wales Marine is located approximately 82 km from the Proposed Development. Given
that the injury ranges (see section 1.8.2.1) do not overlap with the site boundary, there is no
potential for harbour porpoise within the site to experience auditory injury. However, given that
the injury range for harbour porpoise as a result of high order detonation of 907 kg UXO is 15,370
m, tertiary mitigation including ADD and soft starts will be applied to reduce the risk of injury to
harbour porpoises that may be present outside the site boundary and in the vicinity of the
Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC

and therefore only harbour porpoises outside the site boundary are at risk of experiencing

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the West Wales Marine
SAC will not occur as a
result of injury and
disturbance from underwater
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Relevant
project phase

c_ o

D

Assessment

behavioural disturbance. Based on Southall et al. (2019) threshold, up to 217 harbour porpoises
(based on SCANS-III density estimates (Hammond et al., 2021)), or up to 1,299 animals (based
on SCANS-IV density estimates (see Table 1.48)) could experience disturbance as a result of
high order detonation of 907 kg UXO. However, using the most recent NRW (2023) guidance,
only 22 animals would experience disturbance under the same scenario. Based on EDR
approach, up to 183 individuals (based on SCANS-III density estimates (Hammond et al., 2021)),
or up to 1,094 animals (based on SCANS-IV density estimates (see Table 1.48)) could
experience disturbance. Considering the maximum design scenario and the most precautionary
threshold (Southall et al., 2019), up to 0.33% (or 2.08% based on the SCANS-IV density
estimate) of harbour porpoises of the Celtic and Irish Sea MU population could experience
disturbance. As such, considering the short duration of UXO detonation activities (approximately
two days onsite per clearance), this impact is not anticipated to result in unacceptable levels of
potential disturbance as defined by NRW and JNCC (2019).

Although prolonged behavioural disturbance as a result of underwater noise may have an effect
on reproductive success of some individuals, behavioural effects may take place only outside of
the site boundary of the West Wales Marine SAC. Considering short term duration of UXO
clearance activities (approximately two days onsite per clearance) associated with the Proposed
Development and the reversibility of this effect, underwater noise associated with UXO clearance
is not predicted to restrict the survivability and reproductive potential of harbour porpoise using
the site.

Conclusion

noise generated during UXO
detonation.

Conservation Objective 2 — Thereis n

0 sig

nificant disturbance of the species.

Injury and disturbance v X X Considering the behavioural disturbance using all of the following approaches: Adverse effects on the
from underwater noise e 143 dB SELss threshold recommended by NRW (2023), qualifying Annex Il marine
generated from piling e 15 km EDR recommended by JNCC (2020), and mammal SPECIES, harbo_ur
i ) : porpoise, which undermine
e SELssnoise contours presented in 5 dB increments, the conservation objective 2
there would be no potential of behavioural disturbance ranges with the boundary of the SAC. of the West Wales Marine
As such, underwater noise from pilling will not exclude harbour porpoises from the significant SAC Wi”_n9t occuras a
proportion of the site. result of injury and
disturbance from underwater
noise generated from piling.
v X |x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

The West Wales Marine SAC is located approximately 82 km from the Proposed Development.
As presented in section 1.8.2.1, considering all approaches (thresholds based on Southall et al.
(2019), latest NRW (2023) guidance and EDR approach presented by JNCC (2020)) maximum
disturbance range for harbour porpoise as a result of high order detonation of 907 kg UXO is
28,320 m. As such, there is no potential for UXO clearance activities to exclude harbour porpoise
from the significant proportion of the site as there will be no overlap of disturbance ranges with

the site boundaries.

qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 2
of the West Wales Marine
SAC will not occur as a
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Relevant Assessment Conclusion
project phase

c o|p

result of injury and
disturbance from underwater
noise generated during UXO
detonation.
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Summary

In line with findings presented in Table 1.83, adverse effects which undermine the conservation objectives set
for the harbour porpoise qualifying feature of the West Wales Marine SAC will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the West Wales
Marine SAC as a result of activities associated with the Proposed Development alone.

1.8.3.5 Strangford Lough SAC

The function of the Strangford Lough SAC is to maintain (or restore where appropriate) the harbour seal to
favourable condition, this may be achieved by ensuring that conservation objectives as set out in section
1.8.1.5 are fulfilled and maintained in the long term(DAERA, 2017b). The assessment in this section will focus
on harbour seal, Annex Il marine mammal that is a qualifying feature of the Strangford Lough SAC and impacts
associated with the Proposed Development with respect to the conservation objectives established for this
site:

e Conservation objective 1 — To maintain (and if feasible enhance) population numbers and distribution of
harbour seal.

e Conservation objective 2 — To maintain and enhance, as appropriate, physical features used by harbour
seal within the site.

Table 1.84 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Strangford Lough SAC with respect to Annex Il marine mammal, harbour seal.

Table 1.84: Impacts Considered For Each Conservation Objective — Strangford Lough SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Objective 1 Conservation Objective 2

Injury and disturbance from underwater noise v X
generated from piling

Injury and disturbance from underwater noise v X
generated during UXO detonation

Injury and disturbance from underwater noise v X
generated during geophysical and seismic

surveys

Injury and disturbance from vessel activity and v X

other noise producing activities

Given the distance between the Strangford Lough SAC and Proposed Development (142 km), there are no
impacts associated with the Proposed Development that could adversely affect the physical features used by
harbour seal within the site. As such, conservation objective 2 will not be considered further due to lack of
impact pathway. Table 1.85 presents the assessment of Aeol of the Strangford Lough SAC with respect to
qualifying Annex Il marine mammal, harbour seal.
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Table 1.85: Assessment Of Aeol Of Strangford Lough SAC — Harbour Seal

Assessment Conclusion

Relevant project
phase

C @) D

Conservation objective 1 — To maintain (and if feasible enhance) population numbers and distribution of harbour seal

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up
to 190 m) and the distance to the SAC (115 km), there will be no overlap of the injury ranges
with the site boundary. There will be no residual risk of injury to harbour seal following the
application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance based on 5dB SELss noise contours, there is a
potential for overlap of noise disturbance contours with the boundary of the SAC (Figure 1.11).
The highest overlapping noise disturbance contour is 120 dB and based on Graham et al.
(2019), only approximately 1% animals within this noise contour may respond behaviourally to
the piling noise. This level of noise constitutes mild disturbance which could lead to temporary
effects such as changes in swimming speed and direction, minor disruptions in communication,
interruptions in foraging, or disruption of parental attendance/nursing behaviour (Southall et al.,
2021) but it is unlikely to deter harbour seal from the affected area (Figure 1.11). Harbour seal
outside the site boundary are also at risk of experiencing behavioural disturbance. Based on
the most precautionary approach, up to 159 harbour seals could experience disturbance as a
result of pilling (see section 1.8.2.1). It should be noted that highly conservative densities of
0.593 animals per km? were used for these calculations. If we assume a more realistic scenario
and a density of 0.0049 animals per km?, up to 2 harbour seals would be at a risk of
disturbance. Prolonged behavioural disturbance as a result of underwater noise may have an
effect on reproductive success of some individuals. The accessibility to other areas within the
Irish sea may be hindered during piling activities due to barrier effects. However, considering
the duration of the impact (up to 13.5 hours) and the reversibility of the effect, it can be
anticipated that harbour seal would be able to tolerate the effect without any impact on
reproduction or survival rates with ability to return to previous behavioural states or activities
once the impacts had ceased. This is also unlikely that this activity has the potential to affect
the ability of harbour seal to access suitable habitats in the long term.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for harbour seal, including cod and haddock. The assessment of fish and
shellfish presented in volume 2, chapter 7 of the Offshore ES concluded no significant effects
on fish and shellfish receptors. As such, consequential impacts on food resources that could
affect harbour seal population within the SAC or beyond are not anticipated.

Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the population numbers and distribution of harbour seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
seal, which undermine the
conservation objective 1
of the Strangford Lough
SAC will not occur as a
result of injury and
disturbance from
underwater noise
generated from piling.
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Relevant project |Assessment Conclusion
phase

Injury and disturbance
from underwater noise
generated during UXO
detonation

The Strangford Lough SAC is located approximately 142 km from the Proposed Development.

Given that the maximum injury ranges (see section 1.8.2.1) do not overlap with the site
boundary, there is no potential for harbour seal within the site to experience auditory injury.
However, given that the injury range for harbour seal as a result of high order detonation of 907
kg UXO is 3,015 m, tertiary mitigation including ADD and soft starts will be applied to reduce
the risk of injury to harbour seal that may be present outside the site boundary and in the
vicinity of the Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC and therefore only harbour seals outside the site boundary are at risk of experiencing
behavioural disturbance. There is no risk of adverse impact on condition of the species within
the site. Based on highly precautionary densities (the maximum mean density of harbour seal
based on one 5 km x 5 km cell that overlaps with the Proposed Development), up to eight
harbour seals may experience disturbance during the UXO clearance. Prolonged behavioural
disturbance as a result of underwater noise may have an effect on reproductive success of
some individuals. However, considering short term duration of UXO clearance activities
(approximately two days onsite per clearance) associated with the Proposed Development and
the reversibility of this effect, it is unlikely that this activity has the potential to affect
reproduction rates and therefore population numbers.

Although harbour seal distribution within the site will not be altered, the accessibility to other
areas within the Irish sea, and subsequently its distribution within these areas, may be
hindered during the UXO clearance due to barrier effects. Harbour seals are likely to return to
sites following the cessation of UXO clearance activities.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the population numbers and distribution of harbour seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
seal, which undermine the
conservation objective 1
of the Strangford Lough
SAC will not occur as a
result of injury and
disturbance from
underwater noise
generated during UXO
detonation.

Injury and disturbance
from underwater noise
generated during
geophysical and seismic
surveys

Considering the maximum injury ranges (see section 1.8.2.1) as a result of geophysical and
seismic surveys (up to 40 m) and the distance to the SAC (142 km), there will be no overlap
with the site boundary. There is no residual risk of injury to harbour seal following the
application of embedded mitigation measures (see section 1.8.2.1).

Given that the maximum disturbance range across all metrics presented in section 1.8.2.1 is 13
km (mild disturbance) for VSP, there will be no overlap of disturbance ranges with the
boundary of the SAC. As such, the ability of harbour seal to access breeding/resting haul
out/moulting haul out sites within the SAC won'’t be affected.

Based on the most precautionary threshold (140dB re 1 yPa rms), up to 32 harbour seals could
be at risk of experiencing mild disturbance outside of the site boundary. Although harbour seal
distribution within the site will not be altered, the accessibility to other areas within the Irish sea,
and subsequently its distribution within these areas, may be hindered during the geophysical or

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
seal, which undermine the
conservation objective 1
of the Strangford Lough
SAC will not occur as a
result of injury and
disturbance from
underwater noise
generates during
geophysical and seismic
surveys.
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Relevant project

Assessment

seismic surveys due to barrier effects. However, harbour seals are likely to return to sites
following the cessation of survey activities.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of
geophysical and seismic activities (2 to 5 surveys, each up to six months in duration depending
on weather downtime, during 25 year operational phase) associated with the Proposed
Development and the reversibility of this effect, this is unlikely that this activity has the potential
to affect reproduction rates and/or probability of survival that may affect the population of the
species of the site.

Underwater noise generated during geophysical and seismic surveys is therefore not predicted
to restrict the objective of the population being able to maintain (and if feasible enhance)
population numbers and distribution of harbour seal.

Conclusion

Injury and disturbance
from vessel activity and
other noise producing
activities

There is no risk to harbour seal of experiencing injury as a result of vessel movements and
other activities (see section 1.8.2.1). Based on the most precautionary scenario, harbour seal
could be at risk of experiencing mild disturbance outside of the site boundary within 20 km from
the source (see section 1.8.2.1). As such, there will be no overlap of disturbance ranges with
the boundary of the SAC and the ability of harbour seal to access breeding/resting haul
out/moulting haul out sites within the SAC won'’t be affected.

Although harbour seal distribution within the site will not be altered, the accessibility to other
areas within the Irish sea, and subsequently its distribution within these areas, may be
hindered during vessel movements and other activities due to barrier effects. However, harbour
seals are likely to return to sites following the cessation of activities.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. Vessels and other noise producing activities will be
temporary and largely transitory, as opposed to permanent and fixed. As such, it is unlikely that
this activity has the potential to influence reproduction rates and/or probability of survival that
may affect the population of the species within the site, especially in the context of high vessel
traffic in the Irish Sea. It is therefore unlikely that the underwater noise associated with vessels
and other activities has the potential to affect reproduction rates and/or probability of survival
that may affect the population of the species of the site.

Underwater noise from vessel activity and other noise producing activities is therefore not
predicted to restrict the objective of the population being able to maintain (and if feasible
enhance) population numbers and distribution of harbour seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which
undermine the
conservation objective 1
of the Strangford Lough
SAC will not occur as a
result of injury and
disturbance from vessel
activity and other noise
producing activities.
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Summary

In line with findings presented in Table 1.85, adverse effects which undermine the conservation objectives set
for the harbour seal qualifying feature of the Strangford Lough SAC will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Strangford Lough
SAC as a result of activities associated with the Proposed Development alone.

1.8.3.6 Murlough SAC

The function of the Murlough SAC is to maintain (or restore where appropriate) the harbour seal to favourable
condition, this may be achieved by ensuring that conservation objectives as set out in section 1.8.1.6 are
fulfilled and maintained in the long term(DAERA, 2018). The assessment in this section will focus on harbour
seal, Annex Il marine mammal that is a qualifying feature of the Murlough SAC and impacts associated with
the Proposed Development with respect to the conservation objectives established for this site:

¢ Conservation objective 1 — To maintain (and if feasible enhance) population numbers and distribution of
harbour seal.

e Conservation objective 2 — To maintain and enhance, as appropriate, physical features used by harbour
seal within the site.

Table 1.86 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Murlough SAC with respect to Annex Il marine mammal, harbour seal.

Table 1.86: Impacts Considered For Each Conservation Objective — Murlough SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Objective 1 Conservation Objective 2

Injury and disturbance from underwater noise v X
generated from piling

Injury and disturbance from underwater noise v X
generated during UXO detonation

Injury and disturbance from underwater noise v X
generated during geophysical and seismic

surveys

Injury and disturbance from vessel activity and v X

other noise producing activities

Given the distance between the Murlough SAC and Proposed Development (146 km), there is no impacts
associated with the Proposed Development that could adversely affect the physical features used by harbour
seal within the site. As such, conservation objective 2 will not be considered further due to lack of impact
pathway. Table 1.87 presents the assessment of Aeol of the Murlough SAC with respect to qualifying Annex
[l marine mammal, harbour seal.
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Table 1.87: Assessment Of Aeol Of Murlough SAC — Harbour Seal

Relevant project |Assessment Conclusion

phase

CO‘D

Conservation objective 1 — To maintain (and if feasible enhance) population numbers and distribution of harbour seal

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up
to 190 m) and the distance to the SAC (146 km), there will be no overlap of the injury ranges
with the site boundary. There will be no residual risk of injury to harbour seal following the
application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance based on 5dB SELss noise contours, there is a
potential for overlap of noise disturbance contours with the boundary of the SAC (Figure 1.11).
The highest overlapping noise disturbance contour is 120 dB and based on Graham et al.
(2019), only approximately 1% animals within this noise contour may respond behaviourally to
the piling noise. This level of noise constitutes mild disturbance which could lead to temporary
effects such as changes in swimming speed and direction, minor disruptions in communication,
interruptions in foraging, or disruption of parental attendance/nursing behaviour (Southall et al.,
2021) but it is unlikely to deter harbour seal from the affected area (Figure 1.11). Harbour seal
outside the site boundary are also at risk of experiencing behavioural disturbance. Based on
the most precautionary approach, up to 159 harbour seals could experience disturbance as a
result of pilling (see section 1.8.2.1). It should be noted that highly conservative densities of
0.593 animals per km? were used for these calculations. If we assume more realistic scenario
and a density of 0.0049 animals per km?, up to 2 harbour seals would be at a risk of
disturbance. Prolonged behavioural disturbance as a result of underwater noise may have an
effect on reproductive success of some individuals. The accessibility to other areas within the
Irish sea may be hindered during piling activities due to barrier effects. However, considering
the duration of the impact (13.5 hours for the Proposed Development) and the reversibility of
the effect, it can be anticipated that harbour seal would be able to tolerate the effect without
any impact on reproduction or survival rates with ability to return to previous behavioural states
or activities once the impacts had ceased. This is also unlikely that this activity has the
potential to affect the ability of harbour seal to access suitable habitats in the long term.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for harbour seal, including cod and haddock. The assessment of fish and
shellfish presented in volume 2, chapter 7 of the Offshore ES concluded no significant effects
on fish and shellfish receptors. As such, consequential impacts on food resources that could
affect harbour seal population within the SAC or beyond are not anticipated.

Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the population numbers and distribution of harbour seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
seal, which undermine the
conservation objective 1
of the Murlough SAC will
not occur as a result of
injury and disturbance
from underwater noise
generated from piling.

Injury and disturbance
from underwater noise

The Murlough SAC is located approximately 146 km from the Proposed Development. Given
that the maximum injury ranges (see section 1.8.2.1) do not overlap with the site boundary,
there is no potential for harbour seal within the site to experience auditory injury. However,

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
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generated during UXO
detonation

Relevant project

CEECES

Assessment

given that the injury range for harbour seal as a result of high order detonation of 907 kg UXO

is 3,015 m, tertiary mitigation including ADD and soft starts will be applied to reduce the risk of
injury to harbour seal that may be present outside the site boundary and in the vicinity of the
Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC and therefore only harbour seals outside the site boundary are at risk of experiencing
behavioural disturbance. There is no risk of negative impact on condition of the species within
the site. Based on highly precautionary densities (the maximum mean density of harbour seal
based on one 5 km x 5 km cell that overlaps with the Proposed Development), up to eight
harbour seals may experience disturbance during the UXO clearance. Prolonged behavioural
disturbance as a result of underwater noise may have an effect on reproductive success of
some individuals. However, considering short term duration of UXO clearance activities
(approximately two days onsite per clearance) associated with the Proposed Development and
the reversibility of this effect, this is unlikely that this activity has the potential to affect
reproduction rates and therefore population numbers.

Although harbour seal distribution within the site will not be altered, the accessibility to other
areas within the Irish sea, and subsequently its distribution within these areas, may be
hindered during the UXO clearance due to barrier effects. Harbour seals are likely to return to
sites following the cessation of UXO clearance activities.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the population numbers and distribution of harbour seal.

Conclusion

seal, which undermine the
conservation objective 1
of the Murlough SAC will
not occur as a result of
injury and disturbance
from underwater noise
generated during UXO
detonation.

Injury and disturbance
from underwater noise
generated during
geophysical and seismic
surveys

Considering the maximum injury ranges (see section 1.8.2.1) as a result of geophysical and
seismic surveys (up to 40 m) and the distance to the SAC (146 km), there will be no overlap
with the site boundary. There is no residual risk of injury to harbour seal following the
application of embedded mitigation measures (see section 1.8.2.1).

Given that the maximum disturbance range across all metrics presented in section 1.8.2.1 is 13
km (mild disturbance) for VSP, there will be no overlap of disturbance ranges with the
boundary of the SAC. As such, the ability of harbour seal to access breeding/resting haul
out/moulting haul out sites within the SAC won'’t be affected.

Based on the most precautionary threshold (140dB re 1 yPa rms), up to 32 harbour seals could
be at risk of experiencing mild disturbance outside of the site boundary. Although harbour seal
distribution within the site will not be altered, the accessibility to other areas within the Irish sea,
and subsequently its distribution within these areas, may be hindered during the geophysical or
seismic surveys due to barrier effects. However, harbour seals are likely to return to sites
following the cessation of survey activities.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of
geophysical and seismic activities (2 to 5 surveys, each up to six months in duration depending

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
seal, which undermine the
conservation objective 1
of the Murlough SAC will
not occur as a result of
injury and disturbance
from underwater noise
generates during
geophysical and seismic
surveys.
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Relevant project |Assessment Conclusion
phase

C o Db

on weather downtime, during 25 year operational phase) associated with the Proposed
Development and the reversibility of this effect, this is unlikely that this activity has the potential
to affect reproduction rates and/or probability of survival that may affect the population of the
species of the site.

Underwater noise generated during geophysical and seismic surveys is therefore not predicted
to restrict the objective of the population being able to maintain (and if feasible enhance)
population numbers and distribution of harbour seal.

Injury and disturbance
from vessel activity and
other noise producing
activities

There is no risk to harbour seal of experiencing injury as a result of vessel movements and
other activities (see section 1.8.2.1). Based on the most precautionary scenario, harbour seal
could be at risk of experiencing mild disturbance outside of the site boundary within 20 km from
the source (see section 1.8.2.1). There will be no overlap of disturbance ranges with the
boundary of the SAC and therefore the ability of harbour seal to access breeding/resting haul
out/moulting haul out sites within the SAC won'’t be affected.

Although harbour seal distribution within the site will not be altered, the accessibility to other
areas within the Irish sea, and subsequently its distribution within these areas, may be
hindered during vessel movements and other activities due to barrier effects. However, harbour
seals are likely to return to sites following the cessation of activities.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. Vessels and other noise producing activities will be
temporary and largely transitory, as opposed to permanent and fixed. As such, this is unlikely
that this activity has the potential to influence reproduction rates and/or probability of survival
that may affect the population of the species within the site, especially in the context of high
vessel traffic in the Irish Sea. It is therefore unlikely that the underwater noise associated with
vessels and other activities has the potential to affect reproduction rates and/or probability of
survival that may affect the population of the species of the site.

Underwater noise from vessel activity and other noise producing activities is therefore not
predicted to restrict the objective of the population being able to maintain (and if feasible
enhance) population numbers and distribution of harbour seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which
undermine the
conservation objective 1
of the Murlough SAC will
not occur as a result of
injury and disturbance
from vessel activity and
other noise producing
activities.
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Summary

In line with findings presented in Table 1.87, adverse effects which undermine the conservation objectives set
for the harbour seal qualifying feature of the Murlough SAC will not occur as a result of activities associated
with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Murlough SAC
as a result of activities associated with the Proposed Development alone.

1.8.3.7 Cardigan Bay SAC

The function of the Cardigan Bay SAC is to achieve favourable conservation status of its qualifying features,
subject to natural processes. In order for that to happen, conservation objectives need to be fulfilled and
maintained in the long term. The assessment in sections 1.8.3 and 1.8.4 will focus on bottlenose dolphin and
grey seal, respectively, Annex Il marine mammals that are qualifying features of the Cardigan Bay SAC and
impacts associated with the Proposed Development with respect to the conservation objectives established
for this site.

The following conservation objectives will be considered with regard to bottlenose dolphin and grey seal
qualifying features:

e Conservation objective 1 — Populations

As per NRW (2018b), the population should be maintaining itself on a long term basis as a viable component
of its natural habitat. Important elements include population size, structure, production and condition of the
species within the site.

As part of this objective it should be noted that for bottlenose dolphin and grey seal contaminant burdens
derived from human activity are below levels that may cause physiological damage, or immune or reproductive
suppression. For grey seal populations should not be reduced as a consequence of human activity.

e Conservation objective 2 — Range

As per NRW (2018b), the natural range of the population should not be reduced or likely to be reduced for
the foreseeable future. As part of this objective it should be noted that for bottlenose dolphin and grey seal
the range within the SAC and adjacent interconnected areas should not be constrained or hindered, there
should be appropriate and sufficient food resources within the SAC and beyond and the sites and amount of
supporting habitat used by these species are accessible and their extent and quality is stable or increasing.

e Conservation objective 3 — Supporting habitats and species

As per NRW (2018b), the presence, abundance, condition and diversity of habitats and species required to
support this species should be such that the distribution, abundance and populations dynamics of the species
within the site and population beyond the site is stable or increasing. Important considerations include
distribution, extent, structure, function and quality of habitat and prey availability and quality.

As part of this objective it should be noted that:

— the management and control of activities or operations likely to adversely affect the species feature
is appropriate for maintaining it in favourable condition and is secure in the long term;

— contamination of potential prey species should be below concentrations potentially harmful to their
physiological health; and

— disturbance by human activity is below levels that suppress reproductive success, physiological
health or long termbehaviour.

e Conservation objective 4 — Restoration and recovery

As per NRW (2018b), as part of this objective, the bottlenose dolphin populations should be increasing.
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Bottlenose dolphin

Table 1.88 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Cardigan Bay SAC with respect to Annex || marine mammal, bottlenose dolphin.

Table 1.88: Impacts Considered For Each Conservation Objective — Cardigan Bay SAC (Bottlenose
Dolphin)

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation Conservation

Objective 1 Objective 2 Objective 3 Objective 4
Injury and disturbance from v v v v
underwater noise generated from
piling
Injury and disturbance from v v v v
underwater noise generated during
UXO detonation

Table 1.89 presents the assessment of Aeol of the Cardigan Bay SAC with respect to qualifying Annex |l
marine mammal, bottlenose dolphin.
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Table 1.89: Assessment Of Aeol Of Cardigan Bay — Bottlenose Dolphin

Relevant project |Assessment Conclusion

phase

CO‘D

Conservation objective 1 — Populations

Injury and disturbance
from underwater noise
generated from piling

v

X

Considering the maximum injury ranges for bottlenose dolphin (see section 1.8.2.1) as a result
of piling (up to 41 m) and the distance to the SAC (122 km), there will be no overlap of the
injury range with the site boundary. There will be no residual risk of injury to bottlenose dolphin
following the application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using SELss noise contours presented in 5 dB
increments, there would be no potential of behavioural disturbance ranges with the boundary of
the SAC (Figure 1.11). However, bottlenose dolphins outside the site boundary are at risk of
experiencing behavioural disturbance. Based on the most precautionary approach, up to 65
bottlenose dolphins could experience disturbance as a result of pilling (see section 1.8.2.1).
Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering the duration of the piling
activities (13.5 hours) and the reversibility of the effect, it can be anticipated that bottlenose
dolphin would be able to tolerate the effect without any impact on reproduction or survival rates
with ability to return to previous behavioural states or activities once the impacts had ceased.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the ability of bottlenose dolphin population to maintain itself as a viable
component of its natural habitat.

Adverse effects on the
qualifying Annex Il marine
mammal species,
bottlenose dolphin, which
undermine the
conservation objective 1
of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated from piling.

Injury and disturbance
from underwater noise
generated during UXO
detonation

The Cardigan Bay SAC is located approximately 122 km from the Proposed Development. The
maximum injury range for bottlenose dolphin as a result of high order detonation of UXO is
890 m (see section 1.8.2.1). As such, there is no potential for overlap of injury ranges with the
SAC boundary. There is no residual risk of injury following the application of embedded
mitigation measures (see section 1.8.2.1).

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC and therefore there is no risk of adverse impact on condition of the species within the site.
Nevertheless, bottlenose dolphins outside the site boundary are at risk of experiencing
behavioural disturbance. Based on the precautionary densities, up to one bottlenose dolphin
may experience disturbance during the UXO clearance (see section 1.8.2.1). In general,
prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering the duration of the impact and
the reversibility of the effect, it can be anticipated that bottlenose dolphins would be able to
tolerate the effect without any impact on reproduction or survival rates with ability to return to
previous behavioural states or activities once the impacts had ceased.

Adverse effects on the
qualifying Annex Il marine
mammal species,
bottlenose dolphin which
undermine the
conservation objective 1
of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated during UXO
detonation.
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Conclusion

Relevant project |Assessment
phase

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels

that could adversely affect the ability of bottlenose dolphin population to maintain itself as a
viable component of its natural habitat.

Conservation objective 2

Injury and disturbance
from underwater noise
generated from piling

Considering the behavioural disturbance using SELss hoise contours presented in 5 dB
increments, there would be no potential of behavioural disturbance ranges overlapping with the
boundary of the SAC (Figure 1.11). However, bottlenose dolphins outside the site boundary are
at risk of experiencing behavioural disturbance. Based on the most precautionary approach, up
to 65 bottlenose dolphins could experience disturbance as a result of pilling (see section
1.8.2.1).

As such, although their range within the site will not be constrained, the accessibility to other
areas within the Irish sea may be hindered during piling activities due to barrier effects.
However, considering the duration of the impact (13.5 hours) and the reversibility of the effect,
it can be anticipated that bottlenose dolphins would be able to tolerate the effect without any
impact on reproduction or survival rates with ability to return to previous behavioural states or
activities once the impacts had ceased.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for bottlenose dolphin, including cod and haddock. The assessment of fish and
shellfish presented in volume 2 chapter 7 of the Offshore ES concluded no significant effects.
As such, any impacts on food resources within the SAC or beyond are not anticipated.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the natural range of the bottlenose dolphin population.

Adverse effects on the
qualifying Annex Il marine
mammal species,
bottlenose dolphin, which
undermine the
conservation objective 2
of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated from piling.

Injury and disturbance
from underwater noise
generated during UXO
detonation

Cardigan Bay is one of two locations within UK territorial waters hosting a semi resident group
of bottlenose dolphins (NRW, 2018b). They are seen year round in Cardigan Bay but also in
Welsh waters in general. NRW (2018b) reported that nearly 30% of individuals have been
identified in both Cardigan Bay SAC and Lleyn Peninsula and the Sarnau SAC as well as north
of the LIyn Peninsula around the Isle of Anglesey, indicating large home ranges that most
probably extend to the northern Irish Sea and maybe beyond.

The maximum injury range for bottlenose dolphin as a result of high order detonation of UXO is
890 m (see section 1.8.2.1). As such, there is no potential for overlap of injury ranges with the
SAC boundary. There is no residual risk of injury following the application of embedded
mitigation measures (see section 1.8.2.1) for animals ranging further north from the SAC.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC, however, bottlenose dolphins outside the site boundary are at risk of experiencing
behavioural disturbance. As such, although their range within the site will not be constrained,
the accessibility to other areas within the Irish sea may be hindered during the UXO clearance
due to barrier effects. However, considering the duration of the impact and the reversibility of
the effect, it can be anticipated that bottlenose dolphins would be able to tolerate the effect

Adverse effects on the
qualifying Annex Il marine
mammal species,
bottlenose dolphin, which
undermine the
conservation objective 2
of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated during UXO
detonation.
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Relevant project
phase

C

O

CEECES

Assessment

without any impact on reproduction or survival rates with ability to return to previous
behavioural states or activities once the impacts had ceased.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for bottlenose dolphin, including cod and haddock. However, given that
behavioural disturbance as a result of UXO clearance will be of high reversibility, it is not
anticipated that prey resources will be significantly impacted. Therefore, any impacts on food
resources within the SAC or beyond are not anticipated.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the natural range of the bottlenose dolphin population.

Conclusion

Conservation objective 3

— Supporting habitats and species

Injury and disturbance v x X Bottlenose dolphins are generalist and opportunistic feeders eating a wide range of pelagic and | Adverse effects on the
from underwater noise benthic (demersal) fish, crustaceans and molluscs (NRW, 2018g). The distribution and qualifying Annex Il marine
generated from piling movement of prey are believed to influence the distribution and movement patterns of mammal species,
bottlenose dolphins and feeding activities have been recorded throughout the inshore waters of | bottlenose dolphin, which
Cardigan Bay. undermine the
The maximum Injury ranges as a result of piling (see section 1.8.2.1) do not overlap with the | conservation objective 3
site boundary and there is no residual risk of injury to bottlenose dolphin. There will be also no | of the Cardigan Bay SAC
overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, W'|_| not occur as a result
within the site, the presence, abundance, condition and diversity of habitats and the access to | of injury and disturbance
these habitats will not be altered. from underwater noise
Nevertheless, bottlenose dolphins outside the site boundary are at risk of experiencing generated from piling.
behavioural disturbance. Although their range within the site will not be constrained, the
accessibility to other areas within the Irish sea may be temporarily hindered during piling due to
barrier effects. Considering the duration of the impact (13.5 hours) and the reversibility of the
effect, the disturbance is anticipated to be below levels that suppress long term behaviour.
Appropriate embedded mitigation measures will be employed to reduce the impacts of
underwater noise generated from piling (see section 1.8.2.1) on bottlenose dolphin.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the presence, abundance, condition and diversity of habitats and species
required to support bottlenose dolphins.
v X X The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap | Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

with the site boundary and there is no residual risk of injury to bottlenose dolphin. There will be
also no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As
such, within the site, the presence, abundance, condition and diversity of habitats will not be
altered.

However, bottlenose dolphins outside the site boundary are at risk of experiencing behavioural
disturbance. As such, although their range within the site will not be constrained, the

qualifying Annex Il marine
mammal species,
bottlenose dolphin, which
undermine the
conservation objective 3
of the Cardigan Bay SAC
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Assessment Conclusion

Relevant project
phase

C @)

CEECES

accessibility to other areas within the Irish sea may be temporarily hindered during the UXO

clearance due to barrier effects. Considering the duration of the impact and the reversibility of
the effect, the disturbance is anticipated to be below levels that suppress long term behaviour
and use of various habitats.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of UXO
clearance activities (approximately two days onsite per clearance) associated with the
Proposed Development and the reversibility of this effect, this is unlikely that this activity has
the potential to affect reproductive success.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for bottlenose dolphin, including cod and haddock. However, given that
behavioural disturbance as a result of UXO clearance will be of high reversibility, it is not
anticipated that prey resources will be significantly impacted. Any impacts on food resources
within the SAC or beyond are not anticipated.

Appropriate embedded mitigation measures will be employed to reduce the impacts of UXO
clearance (see section 1.8.2.1) on bottlenose dolphin.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the presence, abundance, condition and diversity of habitats and
species required to support this species.

will not occur as a result
of injury and disturbance
from underwater noise
generated during UXO
detonation.

Conservation objective 4

— Restoration

and recovery

Injury and disturbance v X X Given that there will be no overlap of the maximum injury ranges as a result of piling (see Adverse effects on the
from underwater noise section 1.8.2.1) with the boundaries of this SAC and that there is no residual risk of injury qualifying Annex Il marine
generated from piling following the application of embedded mitigation measures (see section 1.8.2.1), this impact is | mammal species,
highly unlikely to hinder the restoration of bottlenose dolphin population either within the SAC bottlenose dolphin, which
or wider Irish and Celtic Seas. There will be also no overlap of disturbance ranges (see section |undermine the
1.8.2.1) with the boundary of the SAC. There is a potential for behavioural disturbance outside | conservation objective 4
of the SAC, however it is anticipated that bottlenose dolphins would be able to tolerate the of the Cardigan Bay SAC
effect without any impact on reproduction or survival rates with ability to return to previous will not occur as a result
behavioural states or activities once the impacts had ceased. of injury and disturbance
Underwater noise associated with piling is therefore not predicted to occur at levels that could | from underwater noise
adversely affect the restoration and recovery of bottlenose dolphin population. generated from piling.
v x x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

Given that there will be no overlap of the maximum injury ranges as a result of UXO detonation
(see section 1.8.2.1) with the boundaries of this SAC and that there is no residual risk of injury
following the application of embedded mitigation measures (see section 1.8.2.1), this impact is
highly unlikely to hinder the restoration of bottlenose dolphin population either within the SAC
or wider Irish and Celtic Seas. There will be also no overlap of disturbance ranges (see section
1.8.2.1) with the boundary of the SAC. There is a potential for behavioural disturbance outside
of the SAC, however it is anticipated that bottlenose dolphins would be able to tolerate the

qualifying Annex Il marine
mammal species,
bottlenose dolphin, which
undermine the
conservation objective 4
of the Cardigan Bay SAC
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Relevant project |Assessment
phase

Conclusion

C o Db

effect without any impact on reproduction or survival rates with ability to return to previous will not occur as a result

behavioural states or activities once the impacts had ceased. of injury and disturbance

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels | from underwater noise

that could adversely affect the restoration and recovery of bottlenose dolphin population. generat_ed during UXO
etonation.
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Grey seal

Table 1.90 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Cardigan Bay SAC (see section 1.8.3.3) with respect to Annex Il marine
mammal, grey seal.

Table 1.90: Impacts Considered For Each Conservation Objective — Cardigan Bay SAC (Grey Seal)

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3

Injury and disturbance from v v v

underwater noise generated from

piling

Injury and disturbance from v v v

underwater noise generated during

UXO detonation

Table 1.91 presents the assessment of aEol of the Cardigan Bay SAC with respect to qualifying Annex Il
marine mammal, grey seal.
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Table 1.91: Assessment Of aEol Of Cardigan Bay SAC — Grey Seal

Relevant project |Assessment Conclusion

phase

CO‘D

Conservation objective 1—- Populations

Injury and disturbance v X Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up | Adverse effects on the
from underwater noise to 118 m) and the distance to the SAC (122 km), there will be no overlap of the injury ranges qualifying Annex Il marine
generated from piling with the site boundary. There will be no residual risk of injury to grey seal following the mammal species, grey
application of embedded mitigation measures (see section 1.8.2.1). seal, which undermine the
Considering the behavioural disturbance using SELss noise contours presented in 5 dB conservation objective 1
increments, there would be no potential of behavioural disturbance ranges with the boundary of | of the Cardigan Bay SAC
the SAC (Figure 1.11). However, grey seal outside the site boundary are at risk of experiencing | Will not occur as a result
behavioural disturbance. Based on the most precautionary approach, up to 1,084 grey seals of injury and d|sturb_ance
could experience disturbance as a result of pilling (see section 1.8.2.1). It should be noted that | from underwater noise
highly conservative densities of 4.06 animals per km2 were used for these calculations. If we | generated from piling.
assume more realistic scenario and a density of 0.467 animals per km?, up to 125 grey seals
would be at a risk of disturbance. Prolonged behavioural disturbance as a result of underwater
noise may have an effect on reproductive success of some individuals. However, considering
the duration of the piling activities (13.5 hours) and the reversibility of the effect, it can be
anticipated that grey seal would be able to tolerate the effect without any impact on
reproduction or survival rates with ability to return to previous behavioural states or activities
once the impacts had ceased.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the ability of grey seal population to maintain itself as a viable component of its
natural habitat.
v X The Cardigan Bay SAC is located approximately 122 km from the Proposed Development. Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

Given that the maximum injury ranges (see section 1.8.2.1) do not overlap with the site
boundary, there is no potential for grey seal within the site to experience auditory injury.
However, given that the injury range for grey seal as a result of high order detonation of 907 kg
UXO is 3,015 m, tertiary mitigation including ADD and soft starts will be applied to reduce the
risk of injury to grey seal that may be present outside the site boundary and in the vicinity of the
Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC and therefore only grey seals outside the site boundary are at risk of experiencing
behavioural disturbance. There is no risk of adverse impact on condition of the species within
the site. Based on highly precautionary densities (the maximum mean density of grey seal
based on one 5 km x 5 km cell that overlaps with the Proposed Development), up to 534 grey
seals may experience disturbance during the UXO clearance. In general, prolonged
behavioural disturbance as a result of underwater noise may have an effect on reproductive
success of some individuals. However, considering short term duration of UXO clearance

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 1
of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated during UXO
detonation.
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activities (approximately two days onsite per clearance) associated with the Proposed
Development and the reversibility of this effect, this is unlikely that this activity has the potential
to affect reproduction rates and therefore population size, structure or production.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the ability of grey seal population to maintain itself as a viable
component of its natural habitat.

Conclusion

Conservation objective 2—- Range

Injury and disturbance v X X Considering the behavioural disturbance using SELss noise contours presented in 5 dB Adverse effects on the
from underwater noise increments, there would be no potential of behavioural disturbance ranges overlapping with the | qualifying Annex Il marine
generated from piling boundary of the SAC (Figure 1.11). However, grey seal outside the site boundary are at risk of | mammal species, grey
experiencing behavioural disturbance. Based on the most precautionary approach, up to 1,084 | seal, which undermine the
grey seals could experience disturbance as a result of pilling (see section 1.8.2.1). It should be | conservation objective 2
noted that highly conservative densities of 4.06 animals per km? were used for these of the Cardigan Bay SAC
calculations. If we assume more realistic scenario and a density of 0.467 animals per km?, up | will not occur as a result
to 125 grey seals would be at a risk of disturbance. As such, although their range within the site | of injury and disturbance
will not be constrained, the accessibility to other areas within the Irish sea may be hindered from underwater noise
during piling activities due to barrier effects. However, considering the duration of the impact generated from piling.
and the reversibility of the effect, this is unlikely that this activity has the potential to affect the
ability of grey seal to access suitable habitats in the long term.
The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of piling will be of high reversibility, it is not anticipated that prey
resources will be significantly impacted. Any impacts on food resources within the SAC are not
anticipated.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the natural range of the grey seal population.
v x x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

Grey seals present within the site at any one time do not form a discrete population, but are
centred (in terms of abundance) on Cardigan Bay and are considered part of the south west
England and Wales mUs (NRW, 2018g). Grey seals are widely distributed within the SAC and
travel beyond the SAC.

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap
with the site boundary, there is no potential for grey seal within the SAC to experience auditory
injury. There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the
boundary of the SAC, however, grey seals outside the site boundary are at risk of experiencing
behavioural disturbance. As such, although their range within the site will not be constrained,
the accessibility to other areas within the Irish sea may be hindered during the UXO clearance
due to barrier effects. However, considering the duration of the impact and the reversibility of

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 2
of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated during UXO
detonation.
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the effect, this is unlikely that this activity has the potential to affect the ability of grey seal to

access suitable habitats in the long term.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of UXO clearance will be of high reversibility, it is not anticipated that
prey resources will be significantly impacted. Any impacts on food resources within the SAC
are not anticipated.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the natural range of the grey seal population.

Conclusion

Conservation objective 3

— Supporting habitats and species

Injury and disturbance v x X The exact habitat requirements of grey seals are not known but must include suitable feeding, | Adverse effects on the
from underwater noise pupping, moulting and resting haul out areas. Preferred pupping habitat tend to be secluded qualifying Annex Il marine
generated from piling sites, sheltered from heavy wave action, mostly towards the south-western end of the SAC. mammal species, grey
Moulting/resting haul out habitat requirements are not known precisely but suitable habitat is seal, which undermine the
extensive throughout the southern part of the site and is assumed to be adequate. Grey seals | conservation objective 3
are assumed to feed throughout the site and they also travel some distance from the site to of the Cardigan Bay SAC
forage (NRW, 2018g). will not occur as a result
The maximum injury ranges as a result of piling (see section 1.8.2.1) do not overlap with the | of injury and disturbance
site boundary and there is no residual risk of injury to grey seal. There will be also no overlap of | from underwater noise
disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, within the site, | 9enerated from piling.
the presence, abundance, condition and diversity of habitats and the access to these habitats
will not be altered.
Nevertheless, grey seal outside the site boundary are at risk of experiencing behavioural
disturbance. Although their range within the site will not be constrained, the accessibility to
other areas within the Irish sea may be temporarily hindered during piling due to barrier effects.
Considering the duration of the impact (13.5 hours) and the reversibility of the effect, the
disturbance is anticipated to be below levels that suppress long term behaviour.
Appropriate embedded mitigation measures will be employed to reduce the impacts of
underwater noise generated from piling (see section 1.8.2.1) on grey seal.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the presence, abundance, condition and diversity of habitats and species
required to support grey seal.
4 x x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap
with the site boundary, there is no potential for grey seal within the site to experience auditory
injury. There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the
boundary of the SAC. As such, within the site, the presence, abundance, condition and
diversity of habitats will not be altered.

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 3
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Grey seals outside the site boundary are at risk of experiencing behavioural disturbance. As

such, although their range within the site will not be constrained, the accessibility to other areas
within the Irish sea may be temporarily hindered during the UXO clearance due to barrier
effects. Considering the duration of the impact and the reversibility of the effect, the
disturbance is anticipated to be below levels that suppress long term behaviour.

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of UXO
clearance activities (approximately two days onsite per clearance) associated with the
Proposed Development and the reversibility of this effect, this is unlikely that this activity has
the potential to affect reproductive success.

The Irish Sea provide an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of UXO clearance will be of high reversibility, it is not anticipated that
prey resources will be significantly impacted.

Appropriate embedded mitigation measures will be employed to reduce the impacts of UXO
clearance (see section 1.8.2.1).

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the presence, abundance, condition and diversity of habitats and
species required to support this species.

Conclusion

of the Cardigan Bay SAC
will not occur as a result
of injury and disturbance
from underwater noise
generated during UXO
detonation.
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Summary

In line with findings presented in Table 1.88 and Table 1.90, adverse effects which undermine the conservation
objectives set for the bottlenose dolphin and grey seal qualifying features of the Cardigan Bay SAC will not
occur as a result of activities associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Cardigan Bay
SAC as a result of activities associated with the Proposed Development alone.

1.8.3.8 The Maidens SAC

The function of the Maidens SAC is to maintain (or restore where appropriate) the grey seal to favourable
condition, this may be achieved by ensuring that conservation objectives as set out in section 1.8.1.8 are
fulfiled and maintained in the long term. As per DAERA (2017a), maintain implies that the feature is in
favourable condition and will, subject to natural change, remain at its condition at designation. Restore implies
that the feature is degraded to some degree and that activities will have to be managed to reduce or eliminate
adverse impact(s). There is no condition assessment available for the grey seal feature of The Maidens SAC.
The assessment in this section will focus on grey seal, Annex Il marine mammal that is a qualifying feature of
the Maidens SAC and impacts associated with the Proposed Development with respect to the component
conservation objectives established for this site:

e Conservation objective 1— To maintain (and if feasible enhance) population numbers and distribution of
grey seal.

e Conservation objective 2 — To maintain and enhance, as appropriate, physical features used by grey
seal within the site.

Table 1.92 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Maidens SAC with respect to Annex Il marine mammal, grey seal.

Table 1.92: Impacts Considered For Each Conservation Objective — Maidens SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective

Conservation Objective 1 Conservation Objective 2

Injury and disturbance from underwater noise v X
generated from piling

Injury and disturbance from underwater noise v X
generated during UXO detonation

Given the distance between the Maidens SAC and Proposed Development (190 km), there is no impacts
associated with the Proposed Development that could adversely affect the physical features used by grey seal
within the site. As such, conservation objective 2 will not be considered further due to lack of impact pathway.
Table 1.93 presents the assessment of aEol of the Maidens SAC with respect to qualifying Annex Il marine
mammal, grey seal.
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Table 1.93: Assessment Of aEol Of Maidens SAC — Grey Seal

Relevant project |Assessment Conclusion

phase
C @]

o

Conservation objective 1—- To maintain (and if feasible enhance) population numbers and distribution of grey seal

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up
to 190 m) and the distance to the SAC (115 km), there will be no overlap of the injury ranges
with the site boundary. There will be no residual risk of injury to grey seal following the
application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using SELss noise contours presented in 5 dB
increments, there would be no potential of behavioural disturbance ranges with the boundary of
the SAC (Figure 1.11). However, grey seal outside the site boundary are at risk of experiencing
behavioural disturbance. Based on the most precautionary approach, up to 1,084 grey seals
could experience disturbance as a result of pilling (see section 1.8.2.1). It should be noted that
highly conservative densities of 4.06 animals per km? were used for these calculations. If we
assume more realistic scenario and a density of 0.467 animals per km?, up to 125 grey seals
would be at a risk of disturbance. Prolonged behavioural disturbance as a result of underwater
noise may have an effect on reproductive success of some individuals. Additionally, although
range of grey seal within the site will not be constrained, the accessibility to other areas within
the Irish sea may be hindered during piling activities due to barrier effects. However,
considering the duration of the impact (13.5 hours) and the reversibility of the effect, it can be
anticipated that grey seal would be able to tolerate the effect without any impact on
reproduction or survival rates with ability to return to previous behavioural states or activities
once the impacts had ceased. This is also unlikely that this activity has the potential to affect
the ability of grey seal to access suitable habitats in the long term.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of piling will be of high reversibility, it is not anticipated that prey
resources will be significantly impacted. Any impacts on food resources within the SAC are not
anticipated.

Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the population numbers and distribution of grey seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 1
of the Maidens SAC will
not occur as a result of
injury and disturbance
from underwater noise
generated from piling.

Injury and disturbance
from underwater noise
generated during UXO
detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap
with the site boundary, there is no potential for grey seal within the site to experience auditory
injury. There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the
boundary of the SAC, however, grey seals outside the site boundary are at risk of experiencing
behavioural disturbance. Based on highly precautionary densities (the maximum mean density
of grey seal based on one 5 km x 5 km cell that overlaps with the Proposed Development), up
to 534 grey seals may experience disturbance during the UXO clearance. In general,
behavioural disturbance as a result of underwater noise may have an effect on reproductive

Adverse effects on the
qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 1
of the Maidens SAC will
not occur as a result of
injury and disturbance
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phase

C o Db

success of some individuals. However, considering short term duration of UXO clearance from underwater noise
activities (approximately two days onsite per clearance) associated with the Proposed generated during UXO
Development and the reversibility of this effect, this is unlikely that this activity has the potential | detonation.

to affect the population numbers.

Although grey seal distribution within the site will not be altered, the accessibility to other areas
within the Irish sea, and subsequently its distribution within these areas, may be hindered
during the UXO clearance due to barrier effects. Grey seals are likely to return to sites following
the cessation of UXO clearance activities.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the population numbers and distribution of grey seal.
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Summary

In line with findings presented in Table 1.93, adverse effects which undermine the conservation objectives set
for the grey seal qualifying feature of the Maidens SAC will not occur as a result of activities associated with
the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Maidens SAC as
a result of activities associated with the Proposed Development alone.

1.8.3.9 Pembrokeshire Marine SAC

The function of the Pembrokeshire Marine SAC is to achieve favourable conservation status of its qualifying
features. In the context of the natural change, this may be achieved by ensuring that conservation objectives
as set out in section 1.8.1.9 are fulfilled and maintained in the long term. The assessment in this section will
focus on grey seal, Annex Il marine mammal that is a qualifying feature of the Pembrokeshire Marine SAC and
impacts associated with the Proposed Development with respect to the conservation objectives established
for this site:

e Conservation objective 1 — Populations

— As per NRW (2018d), the population should be maintaining itself on a long term basis as a viable
component of its natural habitat. Important elements include population size, structure, production
and condition of the species within the site. As part of this objective it should be noted that
contaminant burdens derived from human activity are below levels that may cause physiological
damage, or immune or reproductive suppression. Grey seal populations should not be reduced as
a consequence of human activity.

e Conservation objective 2— Range

— As per NRW (2018d), the natural range of the population should not be reduced or likely to be
reduced for the foreseeable future. As part of this objective it should be noted that the range within
the SAC and adjacent interconnected areas should not be constrained or hindered, there should be
appropriate and sufficient food resources within the SAC and beyond and the sites and amount of
supporting habitat used by these species are accessible and their extent and quality is stable or
increasing.

e Conservation objective 3 — Supporting habitats and species

As per NRW (2018d), the presence, abundance, condition and diversity of habitats and species required to
support this species should be such that the distribution, abundance and populations dynamics of the species
within the site and population beyond the site is stable or increasing. Important considerations include
distribution, extent, structure, function and quality of habitat and prey availability and quality.

As part of this objective it should be noted that:

— the management and control of activities or operations likely to adversely affect the species feature
is appropriate for maintaining it in favourable condition and is secure in the long term;

— contamination of potential prey species should be below concentrations potentially harmful to their
physiological health; and

— disturbance by human activity is below levels that suppress reproductive success, physiological
health or long term behaviour.

Table 1.94 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Pembrokeshire Marine SAC with respect to Annex Il marine mammal, grey seal.
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Table 1.94: Impacts Considered For Each Conservation Objective — Pembrokeshire Marine SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3

Injury and disturbance from v v v

underwater noise generated from

piling

Injury and disturbance from v v v

underwater noise generated during

UXO detonation

Table 1.95 presents the assessment of aEol of the Pembrokeshire Marine SAC with respect to qualifying
Annex Il marine mammal, grey seal.
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Table 1.95: Assessment Of aEol Of Pembrokeshire Marine SAC — Grey Seal

Relevant project |Assessment Conclusion

phase
C @]

o

Conservation objective 1—- Populations

Injury and disturbance v X Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up | Adverse effects on the
from underwater noise to 118 m) and the distance to the SAC (195 km), there will be no overlap of the injury ranges qualifying Annex Il marine
generated from piling with the site boundary. There will be no residual risk of injury to grey seal following the mammal species, grey
application of embedded mitigation measures (see section 1.8.2.1). seal, which undermine the
Considering the behavioural disturbance using SELss noise contours presented in 5 dB conservation objective 1
increments, there would be no potential of behavioural disturbance ranges with the boundary of | of the Pembrokeshire
the SAC (Figure 1.11). However, grey seal outside the site boundary are at risk of experiencing | Marine SAC will not occur
behavioural disturbance. Based on the most precautionary approach, up to 1,084 grey seals asa result of injury and
could experience disturbance as a result of pilling (see section 1.8.2.1). It should be noted that | disturbance from
highly conservative densities of 4.06 animals per km? were used for these calculations. If we underwater noise
assume more realistic scenario and a density of 0.467 animals per km?, up to 125 grey seals | generated from piling.
would be at a risk of disturbance. Prolonged behavioural disturbance as a result of underwater
noise may have an effect on reproductive success of some individuals. However, considering
the duration of the piling activities (up to 13.5 hours) and the reversibility of the effect, it can be
anticipated that grey seal would be able to tolerate the effect without any impact on
reproduction or survival rates with ability to return to previous behavioural states or activities
once the impacts had ceased.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the ability of grey seal population to maintain itself as a viable component of its
natural habitat.
Injury and disturbance v X The Pembrokeshire Marine SAC is located approximately 195 km from the Proposed Adverse effects on the

from underwater noise
generated during UXO
detonation

Development. Given that the maximum injury ranges (see section 1.8.2.1) do not overlap with
the site boundary, there is no potential for grey seal within the site to experience auditory injury.
However, given that the injury range for grey seal as a result of high order detonation of 907 kg
UXO is 3,015 m, tertiary mitigation including ADD and soft starts will be applied to reduce the
risk of injury to grey seal that may be present outside the site boundary and in the vicinity of the
Proposed Development.

There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the
SAC and therefore only grey seals outside the site boundary are at risk of experiencing
behavioural disturbance. There is no risk of adverse impact on condition of the species within
the site. Based on highly precautionary densities (the maximum mean density of grey seal
based on one 5 km x 5 km cell that overlaps with the Proposed Development), up to 534 grey
seals may experience disturbance during the UXO clearance. Prolonged behavioural
disturbance as a result of underwater noise may have an effect on reproductive success of
some individuals. However, considering short term duration of UXO clearance activities

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 1
of the Pembrokeshire
Marine SAC will not occur
as a result of injury and
disturbance from
underwater noise
generated during UXO
detonation.
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(approximately two days onsite per clearance) associated with the Proposed Development and

the reversibility of this effect, this is unlikely that this activity has the potential to affect
reproduction rates and therefore population size, structure or production.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the ability of grey seal population to maintain itself as a viable
component of its natural habitat.

Conclusion

Conservation objective 2—- Range

Injury and disturbance v X X Considering the behavioural disturbance using SELss noise contours presented in 5 dB Adverse effects on the
from underwater noise increments, there would be no potential of behavioural disturbance ranges overlapping with the | qualifying Annex Il marine
generated from piling boundary of the SAC (Figure 1.11). However, grey seal outside the site boundary are at risk of | mammal species, grey
experiencing behavioural disturbance. Based on the most precautionary approach, up to 1,084 | seal, which undermine the
grey seals could experience disturbance as a result of pilling (see section 1.8.2.1). It should be | conservation objective 2
noted that highly conservative densities of 4.06 animals per km? were used for these of the Pembrokeshire
calculations. If we assume more realistic scenario and a density of 0.467 animals per km?, up | Marine SAC will not occur
to 125 grey seals would be at a risk of disturbance. As such, although their range within the site | as a result of injury and
will not be constrained, the accessibility to other areas within the Irish sea may be hindered disturbance from
during piling activities due to barrier effects. However, considering the duration of the impact underwater noise
and the reversibility of the effect, this is unlikely that this activity has the potential to affect the generated from piling.
ability of grey seal to access suitable habitats in the long term.
The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of piling will be of high reversibility, it is not anticipated that prey
resources will be significantly impacted. Any impacts on food resources within the SAC are not
anticipated.
Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the natural range of the grey seal population.
v x x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap
with the site boundary, there is no potential for grey seal within the site to experience auditory
injury. There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the
boundary of the SAC, however, grey seals outside the site boundary are at risk of experiencing
behavioural disturbance. As such, although their range within the site will not be constrained,
the accessibility to other areas within the Irish sea may be hindered during the UXO clearance
due to barrier effects. However, considering the duration of the impact and the reversibility of
the effect, this is unlikely that this activity has the potential to affect the ability of grey seal to
access suitable habitats in the long term.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of UXO clearance will be of high reversibility, it is not anticipated that

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 2
of the Pembrokeshire
Marine SAC will not occur
as a result of injury and
disturbance from
underwater noise
generated during UXO
detonation.
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prey resources will be significantly impacted. Any impacts on food resources within the SAC

are not anticipated.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the natural range of the grey seal population.

Conclusion

Conservation objective 3 — Supporting habitats and species

Injury and disturbance v
from underwater noise
generated from piling

X

X

The breeding colony within Pembrokeshire Marine SAC tend to use secluded coves and caves
for pupping (NRW, 2018d). Most of the important pupping beaches, caves and haul out sites
occur in Pembrokeshire, however, grey seals are also known to travel widely and range
throughout the Irish and Celtic seas (and beyond) and there are a significant number of
pupping sites in south-western Ceredigion, Gwynedd, Anglesey as well as other counties
surrounding the Irish/Celtic Seas, including Cornwall, Ireland and Isle of Man.

The maximum injury ranges as a result of piling (see section 1.8.2.1) do not overlap with the
site boundary and there is no residual risk of injury to grey seal. There will be also no overlap of
disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, within the site,
the presence, abundance, condition and diversity of habitats and the access to these habitats
will not be altered.

Nevertheless, grey seal outside the site boundary are at risk of experiencing behavioural
disturbance. Although their range within the site will not be constrained, the accessibility to
other areas within the Irish sea may be temporarily hindered during piling due to barrier effects.
Considering the duration of the impact (up to 13.5 hours) and the reversibility of the effect, the
disturbance is anticipated to be below levels that suppress long term behaviour.

Appropriate embedded mitigation measures will be employed to reduce the impacts of
underwater noise generated from piling (see section 1.8.2.1) on grey seal.

Underwater noise associated with piling is therefore not predicted to occur at levels that could
adversely affect the presence, abundance, condition and diversity of habitats and species
required to support grey seal.

Adverse effects on the
qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 3
of the Pembrokeshire
Marine SAC will not occur
as a result of injury and
disturbance from
underwater noise
generated from piling.

Injury and disturbance v
from underwater noise
generated during UXO
detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap
with the site boundary, there is no potential for grey seal within the site to experience auditory
injury. There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the
boundary of the SAC. As such, within the site, the presence, abundance, condition and
diversity of habitats will not be altered.

However, grey seals outside the site boundary are at risk of experiencing behavioural
disturbance. As such, although their range within the site will not be constrained, the
accessibility to other areas within the Irish sea may be temporarily hindered during the UXO
clearance due to barrier effects. Considering the duration of the impact and the reversibility of
the effect, the disturbance is anticipated to be below levels that suppress long term behaviour.

Adverse effects on the
qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 3
of the Pembrokeshire
Marine SAC will not occur
as a result of injury and
disturbance from
underwater noise
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Relevant project
phase

C

O

CEECES

Assessment

Prolonged behavioural disturbance as a result of underwater noise may have an effect on
reproductive success of some individuals. However, considering short term duration of UXO
clearance activities (approximately two days onsite per clearance) associated with the
Proposed Development and the reversibility of this effect, this is unlikely that this activity has
the potential to affect reproductive success.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of UXO clearance will be of high reversibility, it is not anticipated that
prey resources will be significantly impacted.

Appropriate embedded mitigation measures will be employed to reduce the impacts of UXO
clearance (see section 1.8.2.1).

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the presence, abundance, condition and diversity of habitats and
species required to support this species.

Conclusion

generated during UXO

detonation.
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Summary

In line with findings presented in Table 1.95, adverse effects which undermine the conservation objectives set
for the grey seal qualifying feature of the Pembrokeshire Marine SAC will not occur as a result of activities
associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Pembrokeshire
Marine SAC as a result of activities associated with the Proposed Development alone.

1.8.3.10Bristol Channel Approaches SAC

The function of the Bristol Channel Approaches SAC is to ensure that the integrity of the site is maintained and
that it makes the best possible contribution to maintaining FCS for harbour porpoise in UK waters. In the
context of the natural change, this may be achieved by ensuring that conservation objectives as set out in
section 1.8.1.10 are endorsed. The assessment in this section will focus on harbour porpoise, Annex Il marine
mammal that is a qualifying feature of the Bristol Channel Approaches SAC and impacts associated with the
Proposed Development with respect to the conservation objectives established for this site:

o Conservation objective 1 — The species is a viable component of the site.

The Bristol Channel Approaches SAC has been selected primarily on the basis of its long term, preferential
use by harbour porpoise. The implication is that this site provides good foraging habitat and it may also be
used for breeding and calving (JNCC et al., 2019a). As such, the intent of this objective is to minimise the risk
of injury and killing or other factors that could restrict the survivability and reproductive potential of harbour
porpoise using the site. Specifically, this objective is primarily concerned with operations that would result in
unacceptable levels of those impacts on harbour porpoises using the site. Unacceptable levels can be defined
as those having an impact on the FCS of the populations of the species in their natural range. The reference
population for assessments against this objective is the MU population in which the SAC is situated (JNCC et
al., 2019a). The Bristol Channel Approaches SAC is situated in the Celtic and Irish Sea and the population of
harbour porpoise in this MU is 62,517 individuals (IAMMWG, 2022).

o Conservation objective 2 — There is no significant disturbance of the species.

As reported by JNCC and DAERA (2019), disturbance of harbour porpoise generally, but not exclusively,
originates from activities that cause underwater noise and it may lead to harbour porpoises being displaced
from the area affected.

The Bristol Channel Approaches SAC has been identified on the basis of having persistently higher densities
of harbour porpoises (Heindnen and Skov, 2015) which is linked to the habitats within the site that likely
promote good feeding opportunities. Any disturbance should not lead to the exclusion of harbour porpoise from
a significant portion of the site for a significant period of time (JNCC et al., 2019a), such as:

—  20% of the relevant area of the site in any given day; and
— an average of 10% of the relevant area of the site over a season?®,

e Conservation objective 3 — The supporting habitats and processes relevant to harbour porpoises and
their prey are maintained.

As reported by (JNCC et al., 2019a), supporting habitats, in this context, means the characteristics of the
seabed and water column. Processes encompass the movements and physical properties of the habitat. The
maintenance of supporting habitats and processes contributes to ensuring that prey is maintained within the
site and is available to harbour porpoises using the site. The densities of porpoise using a site are likely linked
to the availability (and density) of prey within the site (JNCC et al., 2019a). Although, the diet of porpoises

15 Summer defined as April to September inclusive, winter as October to March inclusive. For example, a daily footprint of 19% for 95
days would result in an average of 19x95/183 days (summer) =9.86%
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when within the sites is not well known but is likely comparable to that in the wider seas and therefore may
include gobies, sandeel, whiting, herring and sprat.

Table 1.96 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Bristol Channel Approaches SAC.

Table 1.96: Impacts Considered For Each Conservation Objective — Bristol Channel Approaches SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could

undermine conservation objective.

Conservation Conservation Conservation
Objective 1 Objective 2 Objective 3

Injury and disturbance from v 4 x

underwater noise generated from

piling

Injury and disturbance from v v x

underwater noise generated during

UXO detonation

Please note that impacts related to underwater noise are not considered as having the potential to impact
conservation objective 3 which refer to the physical properties supporting habitats, (e.g. characteristics of the
seabed and water column). As such, conservation objective 3 will not be considered further in the assessment
of aEol of the Bristol Channel Approaches SAC as a result of impacts associated with the Proposed
Development due to lack of impact pathway.

Table 1.97 presents the assessment of aEol of the Bristol Channel Approaches SAC with respect to qualifying
Annex Il marine mammals.
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Table 1.97: Assessment Of aEol Of Bristol Channel Approaches SAC — Harbour Porpoise

Relevant project
phase

C

O

Assessment

Conclusion

D |

Conservation objective 1—- The species is a viable component of the site

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for harbour porpoise (see section 1.8.2.1) as a
result of piling (up to 490 m) and the distance to the SAC (194 km), there will be no overlap
of the injury range with the site boundary. There will be no residual risk of injury to harbour
porpoise following the application of embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using all of the following approaches, there would
be no potential of behavioural disturbance ranges with the boundary of the SAC:

e 143 dB SELss threshold recommended by NRW (2023),
e 15 km EDR recommended by JNCC (2020), and
e SELssnoise contours presented in 5 dB increments.

However, harbour porpoises outside the site boundary are also at risk of experiencing
behavioural disturbance. Based on the most precautionary approach using the extent of 5
dB SELss noise contours, up to 158 harbour porpoises (up to 0.25% of the Celtic and Irish
Seas MU population) based on SCANS-III density estimates (Hammond et al., 2021), or up
to 945 animals (up to 1.51% of the Celtic and Irish Seas MU) based on SCANS-IV density
estimates (see Table 1.48) could experience disturbance as a result of pilling (see section
1.8.2.1). Prolonged behavioural disturbance as a result of underwater noise may have an
effect on reproductive success of some individuals. However, considering the duration of the
impact (up to 13.5 hours) and the reversibility of the effect, it can be anticipated that harbour
porpoise would be able to tolerate the effect without any impact on reproduction or survival
rates with ability to return to previous behavioural states or activities once the impacts had
ceased. As such, this impact is not anticipated to result in unacceptable levels of impacts as
per JNCC et al. (2019a).

Underwater noise associated with piling is therefore not predicted to restrict the objective of
the population being able to maintain itself as a viable component of its natural habitat over
the long term.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the Bristol Channel
Approaches SAC will not
occur as a result of injury
and disturbance from
underwater noise generated
from piling.

Injury and disturbance
from underwater noise
generated during UXO
detonation

The Bristol Channel Approaches SAC is located approximately 194 km from the Proposed
Development. Given that the injury ranges (see section 1.8.2.1) do not overlap with the site
boundary, there is no potential for harbour porpoise within the site to experience auditory
injury. However, given that the injury range for harbour porpoise as a result of high order
detonation of 907 kg UXO is 15,370 m, tertiary mitigation including ADD and soft starts will
be applied to reduce the risk of injury to harbour porpoises that may be present outside the
site boundary and in the vicinity of the Proposed Development.

There will be no overlap of disturbance (TTS) ranges (see section 1.8.2.1) with the boundary
of the SAC and therefore only harbour porpoises outside the site boundary are at risk of

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 1
of the Bristol Channel
Approaches SAC will not
occur as a result of injury
and disturbance from
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Relevant project

phase

o |D |

C

O

Assessment

harbour porpoises (based on SCANS-III density estimates (Hammond et al., 2021)), or up to
1,299 animals (based on SCANS-IV density estimates (see Table 1.48)) could experience
disturbance as a result of high order detonation of 907 kg UXO. However, using the most
recent NRW (2023) guidance, only 22 animals would experience disturbance under the
same scenario. Based on EDR approach, up to 183 individuals (based on SCANS-III density
estimates (Hammond et al., 2021)), or up to 1,094 animals (based on SCANS-IV density
estimates (see Table 1.48)) could experience disturbance. Considering the maximum design
scenario and the most precautionary threshold (Southall et al., 2019), up to 0.33% (or 2.08%
based on the SCANS-IV density estimate) of harbour porpoises of the Celtic and Irish Sea
MU population could experience disturbance. Given that TTS is a temporary and reversible
hearing impairment, it is anticipated that any animals experiencing this shift in hearing would
recover after they have moved beyond the injury zone are no longer exposed to elevated
sound levels. As such, considering the short duration of UXO detonation activities
(approximately two days onsite per clearance) and the reversibility of the effect (Kastelein et
al., 2021, SEAMARCO, 2011), this impact is not anticipated to result in unacceptable levels
of impacts as per INCC et al. (2019a). Considering the above, underwater noise associated
with UXO clearance is also not predicted to restrict the survivability and reproductive
potential of harbour porpoise using the site.

experiencing behavioural disturbance. Based on Southall et al. (2019) threshold, up to 217

Conclusion

underwater noise generated
during UXO detonation.

Objective 2—- There is no

significant disturbance of the species

Injury and disturbance v X X Considering the behavioural disturbance using all of the following approaches: Adverse effects on the
from underwater noise e 143 dB SELss threshold recommended by NRW (2023), qualifying Annex |l marine
generated from piling o 15 km EDR recommended by JNCC (2020), and mammal species, harbo_ur
i ) i porpoise, which undermine
e SELssnoise contours presented in 5 dB increments, the conservation objective 2
there would be no potential of behavioural disturbance ranges with the boundary of the SAC. | of the Bristol Channel
As such, underwater noise from pilling will not exclude harbour porpoises from a significant | Approaches SAC Wi_” _not
proportion of the site. occur as a result of injury
and disturbance from
underwater noise generated
from piling.
v X X The Bristol Channel Approaches SAC is located approximately 194 km from the Proposed Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

Development. As presented in section 1.8.2.1, considering all approaches (thresholds based
on Southall et al. (2019), latest NRW (2023) guidance and EDR approach presented by
JNCC (2020)) maximum disturbance range for harbour porpoise as a result of high order
detonation of 907 kg UXO is 28,320 m. As such, there is no potential for UXO clearance
activities to exclude harbour porpoise from the significant proportion of the site as there will
be no overlap of disturbance ranges with the site boundaries.

qualifying Annex Il marine
mammal species, harbour
porpoise, which undermine
the conservation objective 2
of the Bristol Channel
Approaches SAC will not
occur as a result of injury
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Relevant project |Assessment Conclusion
phase

C 0o |p |

and disturbance from
underwater noise generated
during UXO detonation.
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Summary

In line with findings presented in Table 1.97, adverse effects which undermine the conservation objectives set
for the harbour porpoise qualifying feature of the Bristol Channel Approaches SAC will not occur as a result of
activities associated with the Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Bristol Channel
Approaches SAC as a result of activities associated with the Proposed Development alone.

1.8.3.11Lundy SAC

The function of the Lundy SAC is to maintain (or restore where appropriate) the integrity of the site and ensure
that the site contributes to achieving the FCS of its qualifying features. The assessment in this section will
focus on grey seal, Annex Il marine mammal that is a qualifying feature of the Lundy SAC and impacts
associated with the Proposed Development with respect to the conservation objectives established for this site
(see section 1.8.1.11). The goal can be achieved by maintaining or restoring the following:

e Conservation objective 1 — The extent and distribution of qualifying natural habitats and habitats of
qualifying species.

e Conservation objective 2— The structure and function (including typical species) of qualifying natural
habitats.

e Conservation objective 3 — The structure and function of the habitats of qualifying species.

e Conservation objective 4— The supporting processes on which qualifying natural habitats and the
habitats of qualifying species rely.

¢ Conservation objective 5 — The populations of qualifying species.
e Conservation objective 6— The distribution of qualifying species within the site.

Table 1.98 presents potential impacts resulting from the activities at the Proposed Development that may affect
conservation objectives of the Lundy SAC with respect to Annex Il marine mammal, grey seal.

Table 1.98: Impacts Considered For Each Conservation Objective — Lundy SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation objectives

1 2 3
Injury and disturbance from v X X X v X
underwater noise generated from
piling
Injury and disturbance from 4 x X x v x
underwater noise generated during
UXO detonation

Given the distance between the Lundy SAC and Proposed Development (251 km), there are no impacts
associated with the Proposed Development that could affect the distribution of qualifying species within the
site. As such, conservation objective 6 will not be considered further due to lack of impact pathway.

Conservation objective 2 refers to the qualifying natural habitats and given that the scope of this section is to
assess impacts on qualifying species, this will not be taken forward to the assessment.
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Additionally, because impacts associated with the Proposed Development that were taken forward to the
determination at the HRA Stage 2 Appropriate Assessment are only those of noise, there will not be any
physical disturbance to habitats of qualifying features from the Lundy SAC that could affect its structure and
function. The same applies to potential impacts on supporting processes on which the habitats of qualifying
species rely. As such, conservation objectives 3 and 4 have been screened out from further consideration
based on lack of impact pathway.

Table 1.99 presents the assessment of aEol of the Lundy SAC with respect to qualifying Annex Il marine
mammal, grey seal.
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Table 1.99: Assessment Of aEol Of Lundy SAC — Grey Seal

Assessment Conclusion

Relevant project
phase

C @) D

Conservation objective 1—- The extent and distribution of qualifying natural habitats and habitats of qualifying species

Injury and disturbance v X X The breeding colony at Lundy with numbers in the region of 200 to 250 individuals (with Adverse effects on the
from underwater noise females outnumbering males) is important in the south-west (Lundy Management Forum, qualifying Annex Il marine
generated from piling 2017). Individually identified seals are known to migrate between the north Cornwall coast, mammal species, grey

Lundy, the north Devon coast and south-west Wales. It is possible there is mixing with seal, which undermine the

populations from as far afield as Brittany and southern Ireland (Lundy Management Forum, conservation objective 1

2017). of the Lundy SAC will not

The Lundy SAC is located approximately 251 km from the Proposed Development. The occur as a result of injury

maximum injury ranges as a result of piling (see section 1.8.2.1) do not overlap with the site and disturbance from

boundary and there is no residual risk of injury to grey seal following the application of the underwater noise

embedded mitigation measures (see section 1.8.2.1). There will be also no overlap of generated from piling.

disturbance ranges (see section 1.8.2.1) with the boundary of the SAC. As such, within the site,

the presence, abundance, condition and diversity of habitats and the access to these habitats

will not be altered.

Nevertheless, grey seal outside the site boundary are at risk of experiencing behavioural

disturbance. Although their range within the site will not be constrained, the accessibility to

other areas within the Irish sea may be temporarily hindered during piling due to barrier effects.

Considering the duration of the impact (up to 13.5 hours) and the reversibility of the effect, the

disturbance is anticipated to be below levels that suppress long term behaviour.

Appropriate embedded mitigation measures will be employed to reduce the impacts of

underwater noise generated from piling (see section 1.8.2.1) on grey seal.

Underwater noise associated with piling is therefore not predicted to occur at levels that could

adversely affect the presence, abundance, condition and diversity of habitats and species

required to support grey seal.

v X X The Lundy SAC is located approximately 251 km from the Proposed Development. The Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap with
the site boundary, there is no potential for grey seal within the site to experience auditory injury.
There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of
the SAC. As such, within the site, the extent and distribution of habitats of qualifying species
will not be altered.

However, grey seals outside the site boundary are at risk of experiencing behavioural
disturbance. As such, although the availability of supporting habitats within the site will not be
constrained, the accessibility to other areas within the Irish sea may be temporarily hindered

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 1
of the Lundy SAC will not
occur as a result of injury
and disturbance from
underwater noise
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Relevant project
phase

C

O

D

Assessment

the cessation of UXO clearance activities.

The Irish Sea provides an important breeding and nursery areas for fish species, which may be
important prey for grey seal, including cod and haddock. However, given that behavioural
disturbance as a result of UXO clearance will be of high reversibility, it is not anticipated that
prey resources will be significantly impacted.

Appropriate embedded mitigation measures will be employed to reduce the impacts of UXO
clearance (see section 1.8.2.1).

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the extent and distribution of habitats for qualifying species.

during the UXO clearance due to barrier effects. Grey seals are likely to return to sites following

Conclusion

generated during UXO
detonation.

Conservation objective 5—- The populat

ions of

qualifying species

Injury and disturbance v X X Considering the maximum injury ranges for seals (see section 1.8.2.1) as a result of piling (up | Adverse effects on the
from underwater noise to 118 m) and the distance to the SAC (251 km), there will be no overlap of the injury ranges qualifying Annex Il marine
generated from piling with the site boundary. There will be no residual risk of injury to grey seal following the mammal species, grey

application of embedded mitigation measures (see section 1.8.2.1). seal, which undermine the

Considering the behavioural disturbance using SELss noise contours presented in 5 dB conservation objective 1

increments, there would be no potential of behavioural disturbance ranges with the boundary of | of the Lundy SAC will not

the SAC (Figure 1.11). However, grey seal outside the site boundary are at risk of experiencing | 0ccur as a result of injury

behavioural disturbance. Based on the most precautionary approach, up to 1,084 grey seals | and disturbance from

could experience disturbance as a result of pilling (see section 1.8.2.1). It should be noted that | underwater noise

highly conservative densities of 4.06 animals per km2 were used for these calculations. If we | generated from piling.

assume more realistic scenario and a density of 0.467 animals per km?, up to 125 grey seals

would be at a risk of disturbance. Prolonged behavioural disturbance as a result of underwater

noise may have an effect on reproductive success of some individuals. However, considering

the duration of the piling activities (up to 13.5 hours) and the reversibility of the effect, it can be

anticipated that grey seal would be able to tolerate the effect without any impact on

reproduction or survival rates with ability to return to previous behavioural states or activities

once the impacts had ceased.

Underwater noise associated with piling is therefore not predicted to occur at levels that could

adversely affect the ability of grey seal population to maintain itself as a viable component of its

natural habitat.

4 x x Adverse effects on the

Injury and disturbance
from underwater noise
generated during UXO
detonation

The maximum injury ranges as a result of UXO detonation (see section 1.8.2.1) do not overlap
with the site boundary, there is no potential for grey seal within the site to experience auditory
injury. There will be also no overlap of disturbance ranges (see section 1.8.2.1) with the
boundary of the SAC, however, grey seals outside the site boundary are at risk of experiencing

behavioural disturbance. Based on highly precautionary densities (the maximum mean density

qualifying Annex Il marine
mammal species, grey
seal, which undermine the
conservation objective 5
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Relevant project |Assessment
phase

C @) D

to 534 grey seals may experience disturbance during the UXO clearance. Prolonged
behavioural disturbance as a result of underwater noise may have an effect on reproductive
success of some individuals. However, considering short term duration of UXO clearance
activities (approximately two days onsite per clearance) associated with the Proposed
Development and the reversibility of this effect, this is unlikely that this activity has the potential
to affect the population numbers.

Underwater noise associated with UXO clearance is therefore not predicted to occur at levels
that could adversely affect the population of grey seal.

of grey seal based on one 5 km x 5 km cell that overlaps with the Proposed Development), up

Conclusion

of the Lundy SAC will not
occur as a result of injury
and disturbance from
underwater noise
generated during UXO
detonation.
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Summary

In line with findings presented in Table 1.99, adverse effects which undermine the conservation objectives set
for the grey seal qualifying feature of the Lundy SAC will not occur as a result of activities associated with the
Proposed Development alone.

Therefore, it can be concluded that there is no risk of an adverse effect on the integrity of the Lundy SAC as a
result of activities associated with the Proposed Development alone.

1.8.3.12 Rockabill to Dalkey Island SAC

The function of the Rockabill to Dalkey Island SAC is to maintain the favourable conservation condition of
harbour porpoise in the site which is defined by the list of attributes and targes (for the purpose of this
assessment these will be referred to as “conservation objectives”). The assessment in this section will focus
on harbour porpoise, Annex Il marine mammal that is a qualifying feature of the Rockabill to Dalkey Island
SAC and impacts associated with the Proposed Development with respect to the conservation objectives
established for this site:

e Conservation objective 1 — Species range within the site should not be restricted by artificial barriers to
site use.

As per NPWS (2013b), this target may be considered relevant to operations that will result in the permanent
exclusion of harbour porpoise from part of its range within the site, or will permanently prevent access for the
species to suitable habitat therein. It does not refer to short term or temporary restriction of access or range.

e Conservation objective 2 — Human activities should occur at levels that do not adversely affect harbour
porpoise community at the site.

As per NPWS (2013b), operations should not introduce manmade energy (e.g. underwater noise) at levels
that could result in a significant adverse impact on individuals and/or the community of harbour porpoise within
the site. Operations should not cause death or injury to individuals to an extent that may ultimately affect the
harbour porpoise community at the site. This refers to the aquatic habitats used by the species in addition to
important natural behaviours during the species annual cycle. This target also relates to operations that may
result in the deterioration of key resources (e.g. water quality, feeding, etc) upon which harbour porpoises
depend.

Table 1.100 presents potential impacts resulting from the activities at the Proposed Development that may
affect conservation objectives of the Rockabill to Dalkey Island SAC.

Table 1.100: Impacts Considered For Each Conservation Objective— Rockabill To Dalkey Island SAC

The v indicates that there is a potential for impact to affect the conservation objective and x indicates that there is no pathway through which the impact could
undermine conservation objective.

Conservation Objective 1 ~ Conservation Objective 2

Injury and disturbance from underwater noise v v
generated from piling

Injury and disturbance from underwater noise v v
generated during UXO detonation

Injury and disturbance from underwater noise v 4
generated during geophysical and seismic surveys

Injury and disturbance from vessel activity and other |v' v
noise producing activities

Table 1.101 presents the assessment of aEol of the Rockabill to Dalkey Island SAC with respect to qualifying
Annex Il marine mammals.
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Table 1.101: Assessment Of aEol Of Rockabill To Dalkey Islands SAC — Harbour Porpoise

Relevant Assessment

project

phase
C OD

Conclusion

Conservation objective 1— Species range within the site should not be restricted by artificial barriers to site use

Injury and disturbance v x| x Considering the behavioural disturbance using approaches recommended to be used in the HRA, Adverse effects on the
from underwater noise namely 143 dB SELss threshold recommended by NRW (2023) or 15 km EDR recommended by JNCC qualifying Annex Il marine
generated from piling (2020), there would be no potential of behavioural disturbance ranges with the boundary of the SAC mammal species, harbour
(Figure 1.11). However, when considering the most precautionary approach to behavioural disturbance porpoise, which
based on 5dB SELss noise contours (which so far has been only recommended for use in the ES), there | undermine the
is a potential for overlap of noise disturbance contours with the boundary of the SAC (Figure 1.11). The | conservation objective 1
highest overlapping noise disturbance contour is 120 dB and based on Graham et al. (2019), only 1% of the Rockabill and
animals within this noise contour may respond behaviourally to the piling noise. This level of noise Dalkey Island SAC will not
constitutes mild disturbance which could lead to temporary effects such as changes in swimming speed | occur as a result of injury
and direction, minor disruptions in communication, interruptions in foraging, or disruption of parental and disturbance from
attendance/nursing behaviour (Southall et al., 2021) but it is unlikely to deter harbour porpoise from the underwater noise
affected area. There is a risk of experiencing strong behavioural disturbance by harbour porpoise outside | generated from piling.
of the boundaries of the SAC. However, considering short term duration of piling activities (up to 13.5
hours) associated with the Proposed Development and the reversibility of this effect, this activity will not
permanently prevent access for the species to suitable habitat within or outside the boundaries of the
SAC.
Underwater noise associated with piling is therefore not predicted to restrict the species range within or
outside of the SAC.
Injury and disturbance vox | x The Rockabill and Dalkey Island SAC is located approximately 155 km from the Proposed Development. | Adverse effects on the
from underwater noise There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC and qualifying Annex Il marine
generated during UXO therefore piling UXO activities will not result in exclusion of harbour porpoise from the SAC. There is a mammal species, harbour
detonation risk of experiencing strong behavioural disturbance by harbour porpoise outside of the boundaries of the | porpoise, which
SAC. However, considering short term duration of UXO clearance activities (approximately two days undermine the
onsite per clearance) associated with the Proposed Development and the reversibility of this effect, this | conservation objective 2
activity will not permanently prevent access for the species to suitable habitat within or outside the of the Rockabill and
boundaries of the SAC. Dalkey Island SAC will not
Underwater noise associated with UXO clearance is therefore not predicted to restrict the species range | occur as a result of injury
within or outside of the SAC. and disturbance from
underwater noise
generated during UXO
detonation.
Injury and disturbance v |V |x The maximum disturbance range for harbour porpoise associated with geophysical and/or seismic Adverse effects on the
from underwater noise surveys is 13 km for VSP (see section 1.8.2.1). Given that the geophysical and seismic surveys as listed | qualifying Annex Il marine
generated during in Table 1.46 will be taking place within the Proposed Development, there will be no overlap of mammal species, harbour

Habitats Regulations Assessment Stage 2 Report to Inform Appropriate Assessment | Final | Habitats Regulations Assessment Stage 2

rpsgroup.com

Page 281



LIVERPOOL BAY CCSLTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT — OFFSHORE ES TECHNICAL REPORT

geophysical and seismic
surveys

Relevant
project

phase

C OD

Assessment

disturbance ranges with the boundaries of the SAC. Based on the most precautionary threshold (140dB
re 1 yPa rms), up to 46 harbour porpoises could be at risk of experiencing mild disturbance outside of the
site boundary. However, considering short term duration of geophysical and seismic surveys (2 to 5
surveys, each up to six months in duration depending on weather downtime, during 25 year operational
phase) associated with the Proposed Development and the reversibility of the behavioural disturbance,
underwater noise from geophysical and seismic surveys is not predicted to restrict the species range
within or outside of the SAC.

Conclusion

porpoise, which
undermine the
conservation objective 1
of the Rockabill and
Dalkey Island SAC will not
occur as a result of injury
and disturbance from
underwater noise
generated during
geophysical and seismic
surveys.

Injury and disturbance
from vessel activity and
other noise producing
activities

The maximum disturbance range associated with vessels and other activities is 20 km for survey, crew
transfer or support vessels (see section 1.8.2.1). Given that the vessel and other activities as listed in
Table 1.46 will be taking place within the Proposed Development, there will be no overlap of disturbance
ranges with the boundaries of the SAC. However, harbour porpoises could be at risk of experiencing mild
disturbance outside of the site boundary. Vessels and other noise producing activities will be temporary
and largely transitory, as opposed to permanent and fixed. In the context of high vessel traffic in the Irish
Sea, underwater noise from vessel activity and other activities is not predicted to restrict the species
range within or outside of the SAC.

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which
undermine the
conservation objective 2
of the Rockabill and
Dalkey Island SAC will not
occur as a result of injury
and disturbance from
vessel activity and other
noise producing activities.

Conservation objective 2— Human ac

tivities should occur at levels that do not adversely affect harbour porpoise community at the site

Injury and disturbance
from underwater noise
generated from piling

v

X

X

Considering the maximum injury ranges for harbour porpoise (see section 1.8.2.1) as a result of piling
(up to 490 m) and the distance to the SAC (155 km), there will be no overlap of the injury range with the
site boundary. There will be no residual risk of injury to harbour porpoise following the application of
embedded mitigation measures (see section 1.8.2.1).

Considering the behavioural disturbance using approaches recommended to be used in the HRA (see
section 1.8.2.3.2.1), namely 143 dB SELss threshold recommended by NRW (2023) or 15 km EDR
recommended by JNCC (2020), there would be no potential of behavioural disturbance ranges with the
boundary of the SAC (Figure 1.11). However, when considering the most precautionary approach to
behavioural disturbance based on 5dB SELss noise contours (which so far has been only recommended
for use in the ES), there is a potential for overlap of noise disturbance contours with the boundary of the
SAC (Figure 1.11). The highest overlapping noise disturbance contour is 120 dB and based on Graham
et al. (2019), only 1% animals within this noise contour may respond behaviourally to the piling noise.

This level of noise constitutes mild disturbance which could lead to temporary effects such as changes in

Adverse effects on the
qualifying Annex Il marine
mammal species, harbour
porpoise, which
undermine the
conservation objective 2
of the Rockabill and
Dalkey Island SAC will not
occur as a result of injury
and disturbance from
underwater noise
generated from piling
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Relevant
project

phase
C OD

Assessment

swimming speed and direction, minor disruptions in communication, interruptions in foraging, or
disruption of parental attendance/nursing behaviour (Southall et al., 2021) but it is unlikely to deter
harbour porpoise from the affected area. There is no risk of deterioration of key resources upon which
harbour porpoise depend, such as water quality within the site, as a result of this impact.

There is a risk of experiencing strong behavioural disturbance by harbour porpoise outside of the
boundaries of the SAC. Prolonged behavioural disturbance as a result of underwater noise may have an
effect on reproductive success of some individuals. However, considering short term duration of piling
activities (up to 13.5 hours) associated with the Proposed Development and the reversibility of this effect,
this is unlikely that this activity has the potential to affect reproduction rates and/or probability of survival
that may affect the community of harbour porpoise within the site.

Underwater noise associated with piling is therefore not predicted to occur at levels that could adversely
affect harbour porpoise community at the site.

Conclusion

Injury and disturbance v x | x The Rockabill and Dalkey Island SAC is located approximately 155 km from the Proposed Development. | Adverse effects on the
from underwater noise Given that the maximum injury ranges (see section 1.8.2.1) do not overlap with the site boundary, there | qualifying Annex Il marine
generated during UXO is no potential for harbour porpoise within the site to experience auditory injury. However, given that the | mammal species, harbour
detonation injury range for harbour porpoise as a result of high order detonation of 907 kg UXO is 15,370 m, tertiary | porpoise, which
mitigation including ADD and soft starts will be applied to reduce the risk of injury to harbour porpoises undermine the
that may be present outside the site boundary and in the vicinity of the Proposed Development. conservation objective 2
There will be no overlap of disturbance ranges (see section 1.8.2.1) with the boundary of the SAC and | of the Rockabill and
therefore only harbour porpoises outside the site boundary are at risk of experiencing behavioural Dalkey Island SAC will not
disturbance. As such, there is no risk of adverse impact on individuals and/or the community of harbour | 0ccur as a result of injury
porpoise within the site. Although harbour porpoises need to forage frequently and are vulnerable to and disturbance from
disturbance if their foraging is interrupted, behavioural effects may take place only outside of the site underwater noise
boundary and are reversible. There is no risk of deterioration of key resources upon which harbour generatfed during UXO
porpoise depend, such as water quality within the site, as a result of this impact. detonation.
Prolonged behavioural disturbance as a result of underwater noise may have an effect on reproductive
success of some individuals. However, considering short term duration of UXO clearance activities
(approximately two days onsite per clearance) associated with the Proposed Development and the
reversibility of this effect, it is unlikely that this activity has the potential to affect reproduction rates and/or
probability of survival that may affect the community of harbour porpoise within the site. Underwater
noise associated with UXO clearance is therefore not predicted to occur at levels that could adversely
affect harbour porpoise community at the site.
Injury and disturbance vV x Considering the maximum injury ranges (see section 1.8.2.1) as a result of geophysical and seismic

from underwater noise
generated during
geophysical and seismic
surveys

surveys (up to 345m) and the distance to the SAC (155 km), there will be no overlap with the site
boundary. There is no residual risk of injury to harbour porpoise following the application of embedded
mitigation measures (see section 1.8.2.1).
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Relevant Assessment Conclusion
project

phase
C OD

Given that the maximum disturbance range across all metrics presented in section 1.8.2.1 is 13 km (mild
disturbance) for VSP, there will be no overlap of disturbance ranges with the boundary of the SAC. As
such, there is no risk of adverse impact on individuals and/or the community of harbour porpoise within
the site.

Based on the most precautionary threshold (140dB re 1 pPa rms), up to 46 harbour porpoises could be
at risk of experiencing mild disturbance outside of the site boundary. Although harbour porpoises need to
forage frequently and are vulnerable to disturbance if their foraging is interrupted, behavioural effects
may take place only outside of the site boundary and are reversible. Prolonged behavioural disturbance
as a result of underwater noise may have an effect on reproductive success of some individuals.
However, considering short term duration of geophysical and seismic surveys (2 to 5 surveys, each up to
six months in duration depending on weather downtime, during 25 year operational phase) associated
with the Proposed Development and the reversibility of this effect, this is unlikely that this activity has the
potential to affect reproduction rates and/or probability of survival that may affect the community of the
species within the site. Underwater noise associated with geophysical and seismic surveys is therefore
not predicted to restrict the objective of the population being able to maintain itself as a viable component
of its natural habitat over the long term.

Injury and disturbance v | ¥ |v" | Thereis no risk to harbour porpoise to experience injury (PTS) as a result of vessel movements and
from vessel activity and other activities (see section 1.8.2.1). Harbour porpoises may experience TTS within up to 6,740 m from
other noise producing the survey, crew transfer or support vessel. However, TTS is temporary and reversible, and animals are
activities likely to respond by moving away from (fleeing) the ensonified area. There will be no overlap of TTS with

the boundary of the SAC. As such, there is no risk of adverse impact on individuals and/or the community
of harbour porpoise within the site.

Based on the most precautionary scenario, harbour por