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The report has been prepared for the exclusive use and benefit of our client and solely for the purpose for which it is
provided. Unless otherwise agreed in writing by R P S Group Limited, any of its subsidiaries, or a related entity
(collectively 'RPS") no part of this report should be reproduced, distributed or communicated to any third party. RPS
does not accept any liability if this report is used for an alternative purpose from which it is intended, nor to any third
party in respect of this report. The report does not account for any changes relating to the subject matter of the
report, or any legislative or regulatory changes that have occurred since the report was produced and that may affect
the report.

The report has been prepared using the information provided to RPS by its client, or others on behalf of its client. To
the fullest extent permitted by law, RPS shall not be liable for any loss or damage suffered by the client arising from
fraud, misrepresentation, withholding of information material relevant to the report or required by RPS, or other
default relating to such information, whether on the client’s part or that of the other information sources, unless such
fraud, misrepresentation, withholding or such other default is evident to RPS without further enquiry. It is expressly
stated that no independent verification of any documents or information supplied by the client or others on behalf of
the client has been made. The report shall be used for general information only.
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1 INTRODUCTION

With the introduction of the Habitats Directive (Council Directive 92/43/EEC on the Conservation of natural
habitat and of wild fauna and flora) came the obligation on Member States to establish the Natura 2000
network of Sites of Community Interest (SCIs), comprising a network of areas of highest biodiversity
importance for rare and threatened habitats and species across the European Union (EU).

The Natura 2000 network of sites comprises Special Areas of Conservation (SACs, including candidate
SACSs) and Special Protection Areas (SPAs, including candidate SPAS) classified under the Birds Directive
(Council Directive 2009/147/EC on the conservation of wild birds) both designated under domestic
legislation transposing the obligations under Directive 92/43/EEC into Irish law.

SACs are designated for the conservation of Annex | habitats (including priority types which are in danger
of disappearance) and Annex Il species (other than birds). SPAs are designated for the conservation of
Annex | birds and other regularly occurring migratory birds and their habitats. The annexed habitats and
species for which each site is designated correspond to the qualifying interests of the sites; and from these
the conservation objectives of the site are derived.

SACs and SPAs make up the pan-European network of Natura 2000 sites. ‘European sites’ are defined in
section 177R of the Planning and Development Act 2000, as amended (PDA 2000), and regulation 2(1) of
the European Communities (Birds and Natural Habitats) Regulations 2011, as amended (2011
Regulations), as follows:

“(a) a candidate site of Community importance,
(b) a site of Community importance,

(ba) a candidate special area of conservation,
(c) a special area of conservation,

(d) a candidate special protection area,

(e) a special protection area;

1.1 Appropriate Assessment

1.1.1 The Habitats Directive

A key protection mechanism in the Habitats Directive is the requirement to subject plans and projects to
Appropriate Assessment (AA) in line with the requirements of Article 6(3), which states that—

Any plan or project not directly connected with or necessary to the management of the site but
likely to have a significant effect thereon either individually or in combination with other plans or
projects, shall be subject to appropriate assessment of its implications for the site in view of the
site’s conservation objectives. In the light of the conclusions of the assessment of the implications
for the site and subject to the provisions of paragraph 4, the competent national authorities shall
agree to the plan or project only after having ascertained that it will not adversely affect the integrity
of the site concerned and if appropriate, after having obtained the opinion of the general public.
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Thus, Article 6(3) defines a two-step procedure for considering plans and projects:

e  The first part of this procedure consists of a preliminary 'screening’ stage to determine whether,
firstly, the plan or project is directly connected with or necessary to the management of the site,
and secondly, whether it is likely to have a significant effect on the site; it is governed by the first
sentence of Article 6(3).

e The second part of the procedure, governed by the second sentence of Article 6(3), relates to the
appropriate assessment and the decision of the competent national authorities.

1.1.2 Transposition into Irish Law

1.1.2.1 Screening

In relation to applications for permission under PDA 2000, section 177U of the 2000 Act requires, inter alia,
that a screening for appropriate assessment of an application for consent for proposed development shall
be carried out by the competent authority to assess, in view of best scientific knowledge, if that proposed
development, individually or in combination with another plan or project is likely to have a significant effect
on a European site.

While the provisions of section 177U adopt the terminology used in Article 6(3) of the Habitats Directive in
terms of the test for screening, section 177U expands on this, in light if the interpretation given in decisions
of the Court of Justice of the European Union. Thus, section 177U give effect to the requirement to screen
an application for development consent for appropriate assessment by assessing whether the proposed
development is likely to have a significant effect on a European site by considering whether such a
significant effect can or cannot be excluded.

Regulation 42 of the 2011 Regulations requires inter alia that screening for appropriate assessment of a
project for which an application for consent is received, and which is not directly connected with or
necessary to the management of the site as a European Site, shall be carried out by the public authority to
assess, in view of best scientific knowledge and in view of the conservation objectives of the site, if that
project, individually or in combination with other plans or projects is likely to have a significant effect on the
European site.

1.1.2.2 Appropriate Assessment

Again, in respect of applications for permission under PDA 2000, section 177V of that Act requires, inter
alia, that an appropriate assessment carried out by the competent authority shall include a determination
under Article 6(3) of the Habitats Directive as to whether or not a proposed development would adversely
affect the integrity of a European site and an appropriate assessment shall be carried out by the competent
authority where it has made a screening determination that an appropriate assessment is required, before
consent is given for the proposed development.

Regulation 42 of the 2011 Regulations requires inter alia that a public authority shall determine that an
appropriate assessment of a project is required where the project is not directly connected with or necessary
to the management of the site as a European Site and if it cannot be excluded, on the basis of objective
scientific information following screening that the project, individually or in combination with other plans or
projects, will have a significant effect on a European site.
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1.1.3 The Appropriate Assessment Process

According to European Commission Notice C(2021) 6913 ‘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’
(EC, 2021) Appropriate Assessment a step-wise procedure as illustrated in Figure 1.1.

As referenced above, the first part of this procedure consists of a pre-assessment stage (‘screening’) to
determine whether, firstly, a plan or project is directly connected with or necessary to the management of
the site, and secondly, whether it is likely to have a significant effect on the site.

The second part of the procedure relates to the appropriate assessment itself and the decision of the
competent authority or authorities.

A third part of the procedure under Article 6(4), arises only in circumstances where, notwithstanding a
negative assessment under Article 6(3), it is proposed to grant approval for a plan or project for imperative
reasons of overriding public interest (IROPI). This part of the appropriate assessment process does not
arise in the respect of the 3FM Project.

1.2 Objective of the Document

The purpose of this Natura Impact Statement (NIS), which contains a Stage 2 Habitats Directive appraisal,
is to assist the competent authorities carry out an appropriate assessment of the implications of the Dublin
Port Company 3FM Project on European sites in view of their conservation objectives.

1.3 Document Structure

1.3.1 Methodology and Guidance

Section 2 of this Statement, sets out the methodology followed and guidance documents used in conducting
a screening appraisal of the implications of the proposed development on European sites.

1.3.2 Proposed Development

Section 3 of this Statement describes and illustrates the proposed development and activities to be
undertaken.

1.3.3 Stage 2 Appraisal for Appropriate Assessment

Section 4 of this Statement contains further examination and analysis of the implications of the proposed
development on the Conservation Objectives of those European sites where the possibility of Likely
Significant Effects (LSES) could not be excluded at the screening stage, alone and in combination, in the
absence of further evaluation and analysis.

As part of appropriate assessment, and thus at a Stage 2 appraisal, it is permissible to take into account
mitigation measures proposed to avoid adverse effects of the proposed development. As such, this
Statement prescribes the mitigation measures necessary to ensure that the 3FM Project will not have any
adverse effect on the integrity of any European site.
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Figure 1.1: Step-wise procedure of Appropriate Assessment (from EC, 2021)
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2 METHODOLOGY

2.1 Published guidance on Appropriate Assessment

Guidelines on appropriate assessment for Planning Authorities have been published by the Department of
the Environment Heritage and Local Government (DEHLG, 2010) and by the Office of the Planning
Regulator (OPR, 2021). In addition to the advice available from the Department and the Planning
Regulator, the European Commission has published a humber of documents which provide a significant
body of guidance on the requirements of Appropriate Assessment, most notably including Commission
Notice C(2021) 6913 ‘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’ (EC, 2021), which sets out the
principles of how to approach decision making during the appropriate assessment process. These principal
national and European guidelines have been followed in the preparation this report. The following list
identifies these and other pertinent guidance documents which has guided the preparation of this appraisal:

e  Communication from the Commission on the Precautionary Principle., Office for Official
Publications of the European Communities, Luxembourg (EC, 2000);

e Assessment of plans and projects significantly affecting Natura 2000 sites: Methodological
guidance on the provisions of Articles 6(3) and (4) of the Habitats Directive 92/43/EEC. Office for
Official Publications of the European Communities, Brussels (EC, 2001);

e  Guidance document on Article 6(4) of the ‘Habitats Directive’ 92/43/EEC — Clarification of the
concepts of: alternative solutions, imperative reasons of overriding public interest, compensatory
measures, overall coherence, opinion of the commission; (EC, 2007);

e Estuaries and Coastal Zones within the Context of the Birds and Habitats Directives — Technical
Supporting Document on their Dual Roles as Natura 2000 Sites and as Waterways and Locations
for Ports. European Commission (EC, 2009);

e  Appropriate Assessment of Plans and Projects in Ireland. Guidance for Planning Authorities.
Department of the Environment, Heritage and Local Government, Dublin (DEHLG, 2010);

e Guidance document on the implementation of the birds and habitats directive in estuaries and
coastal zones with particular attention to port development and dredging. European Commission
(EC, 2011a);

e  European Commission Staff Working Document ‘Integrating biodiversity and nature protection
into port development’ (EC, 2011b);

e Marine Natura Impact Statements in Irish Special Areas of Conservation: A working document,
National Parks and Wildlife Service, Dublin (NPWS, 2012);

e Interpretation Manual of European Union Habitats. Version EUR 28. European Commission (EC,
2013);

e  European Commission Notice “Managing Natura 2000 Sites: the provisions of Article 6 of the
‘Habitats’ Directive 92/43/EEC”, Office for Official Publications of the European Communities,
Luxembourg (EC, 2019);
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e Institute of Air Quality Management ‘A guide to the assessment of air quality impacts on
designated nature conservation sites’ (version 1.1). Institute of Air Quality Management, London

(IAQM, 2020);

e  Office of the Planning Regulator Practice Note (PNO1) ‘Appropriate Assessment Screening for
Development Management’ (OPR, 2021);

e  European Commission Notice C(2021) 6913 ‘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’, Office for Official Publications of the European Communities, Luxembourg
(EC,2021); and

e  European Commission Guidance document on Assessment of plans and projects in relation to
Natura 2000 sites — A summary (EC, 2022).

2.2 Adverse Effects on the Integrity of European sites

The European Commission’s 2018 Notice (EC, 2019) states that the purpose of the appropriate
assessment is to assess the implications of the plan or project in respect of the site’s Conservation
Objectives (“COs”), either individually or in combination with other plans or projects. The conclusions should
enable the competent authorities to ascertain whether the plan or project will adversely affect the integrity
of the site concerned. The focus of the appropriate assessment is therefore specifically on the species
and/or the habitats for which the European site is designated.

The 2021 Commission Notice notes the difference between the tests for screening (stage 1) and
appropriate assessment (stage 2), summarised in Table 2.1 below.

Table 2.1: Differences between Screening and Appropriate Assessment

Screening Appropriate Assessment

Ascertains whether significant negative effects on a Assesses the likely effects on the Natura 2000 site in

European site are likely as a result of implementing the view of its conservation objectives and assesses

plan or project in view of the site's conservation whether adverse effects on the integrity of the site will or

objectives. might occur.

If the occurrence of significant effects cannot be The plan or project can be authorised only if adverse

excluded with certainty, the plan or project has to effects on the integrity of the Natura 2000 site can be

undergo an appropriate assessment. excluded.

Typically based on existing data, available knowledge  Requires a detailed examination, often field surveys,

and experience, and expert opinion. expert advice, and an expert assessment of the specific
case.

Mitigation measures cannot be considered. Assesses mitigation measures to eliminate or reduce

adverse effects.

The Commission’s 2018 Notice also emphasises the importance of using the best scientific knowledge
when carrying out the appropriate assessment in order to enable the competent authorities to conclude
with certainty that there will be no adverse effects on the integrity of the site. This guidance notes that it is
at the time of adoption of the decision authorising implementation of the project that there must be no
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reasonable scientific doubt remaining as to the absence of adverse effects on the integrity of the site in
question.

The 2018 Notice notes that if the competent authority considers the mitigation measures are sufficient to
avoid the adverse effects on site integrity identified in the appropriate assessment, they will become an
integral part of the specification of the final plan or project or may be listed as a condition for project
approval.

The 2021 Notice advises that it is for the competent authorities, in the light of the conclusions made in the
appropriate assessment on the implications of a plan or project for the European site concerned, to approve
the plan or project. This decision can only be taken after they have made certain that the plan or project
will not adversely affect the integrity of the site. That is the case where no reasonable scientific doubt
remains as to the absence of such effects.

The 2021 Notice also reaffirms that the authorisation criterion laid down in the second sentence of Article
6(3) of the Habitats Directive integrates the precautionary principle and makes it possible effectively to
prevent the protected sites from suffering adverse effects on their integrity as the result of the plans or
projects. A less stringent authorisation criterion could not as effectively ensure the fulfilment of the objective
of site protection intended under that provision. The onus is therefore on demonstrating the absence of
adverse effects rather than their presence, reflecting the precautionary principle. It follows that the
appropriate assessment must be sufficiently detailed and reasoned to demonstrate the absence of adverse
effects, in light of the best scientific knowledge in the field.

The ‘integrity of the site’ can be usefully defined as the coherent sum of the site’s
ecological structure, function and ecological processes, across its whole area, which

enables it to sustain the habitats, complex of habitats and/or populations of species for
which the site is designated (EC, 2019).

2.3 Consideration of Ex-situ Effects

The 2018 Notice advises that Member States, both in their legislation and in their practice, allow for the
Article 6(3) safeguards to be applied to any development pressures - including those which are external to
European sites but which are likely to have significant effects on any of them.

In that regard, consideration has been given in this NIS to implications for habitats and species located
outside of the European sites considered in the appraisal with reference to those sites’ conservation
objectives where effects upon those habitats and/or species are liable to affect the conservation objectives
of the sites concerned.

2.4 Conservation Objectives

The conservation objectives for each European site are to maintain or restore the favourable conservation
condition of the Annex | habitat(s) and/or the Annex Il species for which the site has been selected. The
favourable conservation status of a habitat is achieved when:
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e its natural range, and area it covers within that range, are stable or increasing;

e the specific structure and functions which are necessary for its long-term maintenance exist and
are likely to continue to exist for the foreseeable future; and

e the conservation status of its typical species is favourable.
The favourable conservation status (or condition, at a site level) of a species is achieved when:

e population dynamics data on the species concerned indicate that it is maintaining itself on a long-
term basis as a viable component of its natural habitats;

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

e there is, and will probably continue to be, a sufficiently large habitat to maintain its populations on
a long-term basis.

The Commission’'s 2022 Guidance advises that an assessment should be completed for all of the
designating features (species, habitat types) that are significantly present on the site (habitats and species
with A, B or C, but not D, site assessment in the Standard Data Form for the site) in view of their
conservation objectives. EC (2022) additionally notes that “the lack of site-specific conservation objectives
or the establishment of conservation objectives, which are not in line with the required standard, as specified
in the Commission note on “Setting conservation objectives of Natura 2000 sites” (EC, 2012), jeopardises
compliance with the requirements of Article 6(3)”.

2.4.1 Site-Specific Conservation Objectives

NPWS began preparing detailed Site-Specific Conservation Objectives (SSCOs) for European sites in
Ireland in 2011. The European sites within Dublin Bay in closest proximity to the proposed development
which are considered in some detail in this report have all had SSCOs set. The published SSCO documents
used in the appraisal are identified in Section 4.1 of this document.

The published SSCO documents note that an appropriate assessment based on the most up-to-date
conservation objectives will remain valid even if the targets are subsequently updated, providing they were
the most recent objectives available when the assessment was carried out. It is essential that the date and
version are included when objectives are cited.

The most up-to-date Conservation Objectives for the European sites being considered, and details in
relation to the Qualifying Interests and Special Conservation Interests of these European sites is based on
publicly available data on these European Sites, sourced from the NPWS website in July 2024.

All European sites considered in this appraisal have published SSCOs, including the recently advertised
North-West Irish Sea candidate SPA (cSPA) (site code IE004236), which was notified to the public by the
Department of Housing, Local Government and Heritage in July 2023 following selection by the Minister
under the 2011 Regulations, as a site to be considered for consideration for classification as a SPA. A
further notification then followed in December 2023, commencing a period during which observations and
objections to the proposed designation, on scientific/ornithological grounds, may be submitted by interested
parties. This notification publicised a closing date for observations or objections to the classification of the
site as an SPA in February 2024. As at 5 July 2024, it is understood that the site remains classified as a
candidate SPA. However, as set out above, in the context of Irish law, the definition of “European site”
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includes a candidate SPA and, accordingly, the Article 6(3) assessments should include the North-West
Irish Sea candidate cSPA.

NPWS published detailed Site-Specific Conservation Objectives for the North-West Irish Sea cSPA in
September 2023. Details of the site, including a Natura 2000 Standard Data Form, will be transmitted to
the European Commission when the applicable statutory processes have been completed, which has not
occurred as at 5 July 2024.

2.4.2 In-combination Effects

Article 6(3) of the Habitats Directive requires that in-combination effects with other plans or projects are
also considered. As set outin the Commission’s 2018 Notice (EC, 2019), significance will vary depending
on factors such as magnitude of impact, type, extent, duration, intensity, timing, probability, cumulative
effects and the vulnerability of the habitats and species concerned. Whilst the Directive does not explicitly
define which other plans and projects are within the scope of the in-combination provision of Article 6(3), it
is important to note that the underlying intention of this provision is to take account of cumulative impacts,
and these will often only occur over time.

In that context, one must consider plans or projects which are completed, approved but uncompleted, or
proposed. The 2018 Notice specifically advises [on p.43] that “as regards other proposed plans or projects,
on grounds of legal certainty it would seem appropriate to restrict the in-combination provision to those
which have been actually proposed, i.e. for which an application for approval or consent has been
introduced”.

The 2021 Notice additionally advises that:

e anin-combination assessment is often less detailed at the screening stage than in the
appropriate assessment;

e there is still a need to identify all other plans or projects that could give rise to cumulative impacts
with the plan or project in question and

e if this analysis cannot reach definitive conclusions, it should at least identify any other relevant
plans and projects that should be scrutinised in more detail during the appropriate assessment.
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3 THE PROPOSED DEVELOPMENT
3.1 3FM Project

The 3FM Project (http://www.dublinport3fm.ie) is Dublin Port Company’s (DPC'’s) third and final Masterplan
Project. It focuses on development in the south port area, known as the Poolbeg Peninsula, which contains
nearly one-fifth of the Dublin Port estate. The estimated capital cost of the 3FM Project is €1.1 billion (2024
costs).

The 3FM Project at Dublin Port has been designed in accordance with the Dublin Port Masterplan 2040.
The proposed project focuses on the DPC-owned lands of the south port area on the Poolbeg Peninsula.
Figure 3 in the Masterplan (reproduced in Error! Reference source not found.) identifies the land uses
and development projects on port lands which will allow the port to achieve its ultimate capacity of 73.8m
tonnes of cargo throughput per annum by 2040.

The 3FM Project has evolved from the concept drawings of the Masterplan, driven by DPC’s understanding
of the key environmental constraints formulated by a decade of environmental monitoring, collaborative
working with NGOs and Universities, and early consultation with key stakeholders.

The 3FM Project has six key elements:

1) A new public road and bridge called the Southern Port Access Route (SPAR) to link the north and
south port areas.

The route will include a new bridge over the River Liffey. It will be located immediately east of Tom Clarke
Bridge and north of the R131. The route will facilitate Heavy Goods Vehicles (HGVs), active travel users
(pedestrians, cyclists, wheelers etc), emergency (blue light) vehicle services and public transport users
moving to and from the South Port and Poolbeg Peninsula. The SPAR will allow the 3FM Project to be fully
rail enabled through rapid shunting of freight by electric vehicles from the South Port Estate, across the
Liffey, to rail intermodal facilities in the vicinity of the North Port Estate. The SPAR will have a direct
connection to the Dublin Tunnel via the North Port Estate road system.

2) A new Lift-on Lift-off (Lo-Lo) container terminal with an annual throughput capacity of 550,000
Twenty-foot Equivalent Units (TEU) or 5.34 million tonnes. The Lo-Lo container terminal will consist of
two main components:

e Aterminal located north of the ESB’s Generating Station on the eastern end of Poolbeg Peninsula
with 650m of deep water berthage dredged to a depth of -13.0 m CD (Chart Datum), plus associated
cargo handling areas (Dublin Port Masterplan Area N). This terminal will accommodate larger Lo-
Lo vessels of up to 240 m length, primarily from Continental Europe.

e A transit container storage yard located on waterside land currently used for bulk cargo handling
(Dublin Port Masterplan Area L).

3) Replacement of the existing Lo-Lo container terminal, currently operated by Marine Terminals Limited
(MTL), with a new Roll-On Roll-Off (Ro-Ro) freight terminal with an annual throughput capacity of
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360,000 Ro-Ro units or 8.69 million tonnes. The Ro-Ro freight terminal will consist of two main
components:

e Aterminal located at existing Berths 42 — 45 including provision of two berths, each with a single
tier Ro-Ro ramp, plus associated cargo handling facilities (Dublin Port Masterplan Area K).

e Aterminal located on Port-owned land on the southern side of the Poolbeg Peninsula (Dublin
Port Masterplan Area O).

This combined terminal will accommodate larger Ro-Ro vessels of up to 240 m length, primarily from
Continental Europe.

4) Provision of a 325 m diameter ship turning circle in the river channel north of Pigeon House Harbour,
dredged to a depth of -10.0 m CD. The ship turning circle will enable safe navigation and efficient
manoeuvring of vessels up to 240 m in length.

5) Development of a new Maritime Village at Pigeon House Road and Berth 41.

This village will accommodate local rowing, sailing, and boat clubs and will provide a significantly enhanced
public realm and facilities on the waterside. It will also accommodate the relocation of Port Harbour
Operations from the North Port Estate.

6) Community Gain - Integrating Dublin Port with Dublin City and its people is a core objective of the
Masterplan for Dublin Port. Development of proposed new public amenities on the Poolbeg Peninsula
as part of the 3FM Project will provide community gain and contribute towards integrating the port
with the city. These include:

Enhanced recreational amenity through:

e 7km of new or upgraded Active Travel Path (cycle, pedestrian, wheelers etc) and 4.9 km of
new or upgraded footway for the North Port Estate, SPAR and Poolbeg Peninsula, which will
link with the 1.4 km Liffey Tolka Greenway in the North Port Estate, and from there to the 4.0 km
Tolka Estuary Greenway currently under construction by Dublin Port. DPC will provide Dublin
City Council with a €5 million contribution for future upgrading of the existing coastal path along
the southern perimeter of the Poolbeg Peninsula.

e Development of a sailing, rowing and maritime campus (Maritime Village) adjacent to the
existing Poolbeg Yacht and Boat Club in conjunction with local yacht and boating clubs,
including a public slipway and facilities for maritime skills training.

e  Provision of Recreational Space:
o Port Park and Wildflower Meadow (2.5 ha)
o Coastal Park (1.6 ha)
e  Provision of 1.1 ha extension to Irishtown Nature Park.
Enhanced public realm through:

e  Development of a new public plaza as a key part of the Maritime Village.
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e  Extensive boundary softening works adjacent to the development sites forming part of the 3FM
Project.

Community support through:

o  Establishment of a new €2 million Community Benefit Fund for Education, Heritage & Maritime
Training Skills projects within the Poolbeg area. The initial capital for the Fund will be
administered by DPC in consultation with local stakeholders.

Heritage & Biodiversity enhancements through:

e  Commissioning a new Public Access Feasibility Study regarding the Great South Wall so as to
identify improved public interpretation, accessibility, facilities and conservation possibilities,

e  Provision of up to €1 million funding to implement the study recommendations.

e  Provision of an additional permanent marine structure (dolphin) to expand the available habitat
and range of the Dublin Port Tern Colonies.

A General Arrangement Drawing illustrating the main elements of the 3FM Project is presented in Error!
Reference source not found.. Other significant ancillary works include:

e Improvements to the existing road network, linking and providing access to the port terminals,
including new signal-controlled junctions and a new roundabout on Pigeon House Road;

e Improved pedestrian access from Irishtown to the proposed Maritime Village; and
e Demolition of the existing Poolbeg Oil Jetty and Sludge Jetty.

Without the 3FM Project, Dublin Port will reach its capacity limit much earlier than 2040, perhaps as early
as 2030. If this were to happen, there is a risk of a national port capacity shortage.

Post-2040, additional capacity at other new or existing east coast ports will be required so that, as Dublin
Port approaches its ultimate capacity, excess volumes which Dublin Port cannot handle can be
accommodated elsewhere.

In addition, but outside the scope of the 3FM Project, DPC is making the following provisions:

e Reservation for Utilities — The provision of a 0.62 ha site within Dublin Port Masterplan Area O
to accommodate the infrastructure required to deliver District Heating from the Dublin Waste to
Energy Scheme. The planning consent for this infrastructure will not form part of the 3FM Project
and will be a matter for Dublin City Council. At the date of drafting of this report, there is no
proposal, even in concept form, as to the location, scale, mass or nature of any Dublin District
Heating Scheme at this site.

e Renewable Energy Infrastructure - The provision of a 1.5 ha site within Dublin Port Masterplan
Area M for a substation to facilitate the onshoring and transmission of Offshore Renewable
Energy by Codling Wind Park offshore wind farm. Planning permission for the development of this
infrastructure will be a matter for Codling Wind Park as an offshore renewable energy (ORE)
developer.
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3.2 Programme and Sequencing of Construction Works

The proposed development has a fifteen year programme of construction works, with many elements of
the project not commencing for a number of years. An outline proposed project phasing of the key work
elements over a 15 year project period, with a potential commencement in 2026, is presented in Figure
3.3.

A summary of the construction sequence is presented here. Further detail is presented in Error! Reference
source not found. in the associated AASR. It is important to note that the actual construction sequence is
likely to vary over the 15-year construction period due to the difficulty of undertaking the redevelopment of
brown-field sites within a working port of national importance. The construction sequence presented is
therefore indicative only but is designed to represent a ‘worst case scenario’ for assessment.

Precise phasing and timing of work elements may be subject to some change. Following permission for the
proposed development, if granted, there will be a period of approximately 12-18 months during which initial
design and procurement will take place before construction commences.

Road upgrades will be undertaken at the outset of the project to facilitate access to construction logistics
zones and to the key 3FM Project sites.

The proposed Ro-Ro Terminal located on DPC-owned land on the south side of the Poolbeg Peninsula
(Masterplan Area O) and the proposed Lo-Lo Terminal yard adjacent to the Liffey (Masterplan Area L) will
be used for landside and marine logistics respectively for up to the first 10 years of the project duration. An
area at North Wall Quay Extension will also be used for marine logistics during construction of the SPAR.

Tree planting and landscaping will be undertaken early in the project to create green buffer zones,
particularly around Masterplan Area O that will provide a barrier to mitigate visual impacts.

Construction of the Turning Circle and Lo-Lo Terminal (Masterplan Area N) will commence at an early stage
in the project which includes the construction of the open-piled wharf at Area N. Both will entail capital
dredging which will be confined to the winter months (October to March).

The proposed Tern Colony will be constructed at an early stage of the construction of the open-piled wharf
at Area N.

The completion of the new Lo-Lo Terminal at Masterplan Area N will allow the existing Lo-Lo Terminal,
currently operated by MTL, at Masterplan Area K to be relocated to Area N. This in turn will free up Berth
41 for the construction of the buildings associated with the Maritime Village and Port Operations. This work
will be completed prior to demolition of the existing Poolbeg Yacht & Boat Club and Stella Maris buildings
to allow for the continuous operation of the marina. Public Realm space will then be constructed on the site
of the existing buildings and environs.

The freeing up of space at Area K also allows for the construction of the new Ro-Ro Terminal.

The next stages in the construction of the 3FM Project will focus on the SPAR Bridge, SPAR Viaduct and
the Maritime Village berths. To enable these works to proceed, the existing yacht swinging moorings will
be removed and temporary pontoons put in place along North Wall Quay Extension, to accommodate the
displaced yachts. This will enable the construction of the SPAR Bridge, and capital dredging in advance of
the construction of the SPAR Viaduct. At this point in the construction sequence the existing marina berths
will continue to operate as normal.
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After the SPAR Bridge and SPAR Viaduct works are well advanced, permanent pontoons will be installed
to form the western portion of the new marina. This will allow sailing craft using the existing marina to
relocate to this new facility. Temporary access arrangements will be put in place to transfer boat owners
between the western portion of the new marina and landside facilities by boat (such as the Liffey Taxi).

This in turn will free up the use of the existing marina which will be demolished to allow further capital
dredging, completion of the SPAR Viaduct and the eastern portion of the new marina.

Construction of the Lo-Lo Container Yard at Masterplan Area L and Ro-Ro Terminal at Area O are required
after Year 10 of the 3FM Project, when the sites are no longer needed as logistics areas. This timing also
suits the expected growth in cargo from the Lo-Lo Terminal at Area N and the Ro-Ro Terminal at Area K.

Remaining community gain elements, including Port Park, Wildflower Meadow and the extension to
Irishtown Nature Park will also be completed within the final 5 years of the project.

The construction sequence, described above, has been designed to enable the construction works to
proceed without significant disruption to existing port operations and to enable the continued use of the
marina facilities at Poolbeg. However, to satisfy these constraints, the construction of the SPAR Bridge can
only be completed towards the end of the construction sequence. The transportation of plant, materials and
construction staff to site must therefore use the existing road networks. Consequently, the construction
sequence has been used to derive an estimate of the maximum envisaged construction traffic volumes in
order to undertake a robust assessment of the maximum potential impact on the local road network, in
combination with other planned construction activity in the area, and to assess the maximum potential
impact at sensitive receptors.
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£ STAGE 2 APPRAISAL TO INFORM AN
APPROPRIATE ASSESSMENT

4.1 Conclusions of the Stage 1 Screening Appraisal

DPC’s Appropriate Assessment Screening Report (AASR) was completed in compliance with EU and Irish
law and the relevant European Commission and national guidelines to determine whether or not Likely
Significant Effects on any European site could be excluded as a result of the proposed 3FM Project.

The Stage 1 appraisal to inform appropriate assessment firstly established that the proposed 3FM Project
is not directly connected with or necessary to the management of any European site.

The possibility of significant effects was then considered using a source-pathway-receptor model, where
‘Source’ was defined as the individual elements of the proposed works that have the potential to affect the
identified ecological receptors both within the European site and ex-situ in accordance with the Holohan
judgment. ‘Pathway’ was defined as the means or route by which a source can affect the ecological
receptor. ‘Ecological receptor’ was defined as the Special Conservation Interests (for SPAs) or Qualifying
Interests (of SACs) for which conservation objectives have been set for the European sites under
consideration. Each element can exist independently however an effect is created when there is a linkage
between the source, pathway and receptor.

Possible direct and indirect effects arising as a result of activities undertaken as part of the proposed
development were discussed under the following themes:

e Habitat Loss;

e Diminution of Water Quality and Habitat Deterioration;
e Underwater Noise and disturbance; and

e  Aerial Noise and Disturbance.

Having regard to the methodology employed and the findings of the appraisal and having applied the
precautionary principle, it was concluded that a Natura Impact Statement was required, to assess the
implications of the proposed 3FM Project, in relation to its potential to give rise to likely significant effects
on a number of European sites illustrated in Figure 4.1 and as outlined below in

Table 4.1, either alone or in combination with other projects.

The conservation objectives used in assessing the likely significant effects of the various qualifying interests
(“Qls”) of SACs and special conservation interests (“SCIs”) of SPAs (and proposed SPAs) passing through
to Stage 2 of the Habitats Directive appraisal in this NIS are listed in Table 4.2.
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Table 4.1: Screening Appraisal Summary Table of Project Assessment (Alone and In-combination)
Can LSEs be excluded at the screening stage ?
Site Name 1/ SCI i i ]
° Habitat Loss Deé(?r\ll\c/);?élron UG EREE CEITE n
: Disturbance Disturbance | combination
Quality
North Dublin Bay SAC Mudflats and sandflats not covered by seawater at low tide [1140] NO NO
Mudflats and sandflats not covered by seawater at low tide [1140] NO NO NO
South Dublin Bay SAC
Annual vegetation of drift lines [1210] NO NO
Rockabill to Dalkey Island Reefs [1170] NO NO
SAC Harbour porpoise (Phocoena phocoena) [1351] NO NO NO
Reefs [1170] YES NO YES YES NO
Vegetated sea cliffs of the Atlantic and Baltic coasts [1230] YES YES YES YES YES
Lambay Island SAC Halichoerus grypus (Grey Seal) [1364] YES NO NO YES NO
Phoca vitulina (Harbour Seal) [1365] YES NO NO YES NO
Harbour porpoise (Phocoena phocoena) [1351] YES NO NO YES NO
Submarine structures made by leaking gases [1180] YES NO YES YES NO
Codling Fault Zone SAC
Harbour porpoise (Phocoena phocoena) [1351] YES NO NO YES NO
Light-bellied Brent Goose (Branta bernicla hrota) [A046] NO NO NO NO
Qystercatcher (Haematopus ostralegus) [A130] NO NO NO NO
South Dublin Bay & River ) . o
Tolka Estuary SPA Ringed Plover (Charadrius hiaticula) [A137] NO NO NO NO
Knot (Calidris canutus) [A143] NO NO NO NO
Sanderling (Calidris alba) [A144] NO NO NO NO
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Can LSEs be excluded at the screening stage ?
Site Name Qi/scl . DipiEt o Underwater Aerial In
e g By Disturbance Disturbance | combination
Quality

Dunlin (Calidris alpina) [A149] NO NO NO NO
Bar-tailed Godwit (Limosa lapponica) [A157] NO
Redshank (Tringa etanus) [A162] NO NO NO NO
Black-headed Gull (Croicocephalus ridibundus) [A179] NO NO NO NO
Roseate Tern (Sterna dougallii) [A192] NO NO NO
Common Tern (Sterna hirundo) [A193] NO NO NO
Arctic Tern (Sterna paradisaea) [A194] NO NO NO
Wetland and Waterbirds [A999] NO NO
Light-bellied Brent Goose (Branta bernicla hrota) [A046] NO NO NO
Shelduck (Tadorna tadorna) [A048] NO NO NO
Teal (Anas crecca) [A052] NO
Pintail (Anas acuta) [A054] NO
Shoveler (Anas clypeata) [A056] NO

North Bull Island SPA
Oystercatcher (Haematopus ostralegus) [A130] NO NO NO
Ringed Plover (Charadrius hiaticula) [A137] NO NO NO
Golden Plover (Pluvialis apricaria) [A140] NO
Grey Plover (Pluvialis squatarola) [A141] NO
Knot (Calidris canutus) [A143] NO NO NO
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Can LSEs be excluded at the screening stage ?
Site Name Qi/scl . DipiEt o Underwater Aerial In
e g By Disturbance Disturbance | combination
Quality

Dunlin (Calidris alpina) [A149] NO NO NO
Black-tailed Godwit (Limosa limosa) [A156] NO NO NO
Bar-tailed Godwit (Limosa lapponica) [A157] NO
Curlew (Numenius arquata) [A160] NO NO NO
Redshank (Tringa totanus) [A162] NO NO NO
Black-headed Gull (Croicocephalus ridibundus) [A179] NO NO NO
Wetland and Waterbirds [A999] NO NO

Howth Head Coast SPA Kittiwake (Rissa tridactyla) [A188] NO
Roseate Tern (Sterna dougallii) [A192] NO NO

Dalkey Islands SPA Common Tern (Sterna hirundo) [A193] NO NO
Arctic Tern (Sterna paradisaea) [A194] NO NO
Manx Shearwater (Puffinus puffinus) [A013] NO
Cormorant (Phalacrocorax carbo) [A017] NO
Shag (Phalacrocorax aristotelis) [A018]

North-West Irish Sea SPA Lesser Black-backed Gull (Larus fuscus) [A183 NO
Roseate Tern (Sterna dougallii) [A192]
Common Tern (Sterna hirundo) [A193] NO
Arctic Tern (Sterna paradisaea) [A194] NO

3FM Project, Dublin Port | Natura Impact Statement | Rev F | July 2024

Www.rpsgroup.com




MAKING
COMPLEX
EASY

NIS ATETRATECH COMPANY
Can LSEs be excluded at the screening stage ?
Site Name Qi/scl . DipiEt o Underwater Aerial In
Habitat Loss of Water - . S
Quality Disturbance Disturbance | combination
Little Tern (Sterna albifrons) [A195] YES
Puffin (Fratercula arctica) [A204] NO
Red-throated Diver (Gavia stellata) [A001] NO
Great Northern Diver (Gavia immer) [A003] NO
Common Scoter (Melanitta nigra) [A065] NO
Black-headed Gull (Chroicocephalus ridibundus) [A179] NO
Common Gull (Larus canus) [A182] NO
Great Black-backed Gull (Larus marinus) [A187] NO
Little Gull (Hydrocoloeus minutus) [A862] NO
Fulmar (Fulmarus glacialis) [A009] NO
Herring Gull (Larus argentatus) [A184] NO
Kittiwake (Rissa tridactyla) [A188] NO
Guillemot (Uria aalge) [A199] NO
Razorbill (Alca torda) [A200] NO
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Figure 4.1: European sites considered in the Habitats Directive Appraisals
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Table 4.2: Qualifying Interests and Special Conservation Interests of the European sites considered
Site Distance from
Code Site Name Qls, SCIs and Conservation Objectives proposed
development
IE000206 North Dublin Conservation Objectives Specific Version 1.0 (06/11/13) 1.35 km to the northeast and
Bay SAC To maintain or restore the favourable conservation condition of 9 no. Annex 1 habitat type in the SAC, as defined by sea from the Plot N
by a range of attributes and targets; and of 1 no. Annex Il species in the SAC, as defined by 5 no. attributes and dredge pocket
targets.
o  Mudflats and sandflats not covered by seawater at low tide [1140]
o
Attribute Measure Target
Habitat area Hectares The permanent habitat area is stable or increasing, subject to natural
processes.
Community extent Hectares Maintain the extent of the Mytilus edulis-dominated community, subject to
natural processes.
Community structure: Individuals/m? Conserve the high quality of the Mytilus edulis-dominated community,
Mytilus edulis density subject to natural processes
Community distribution Hectares Conserve the following community types in a natural condition: Fine sand
to sandy mud with Pygospio elegans and Crangon crangon community
complex; Fine sand with Spio martinensis
community complex.
IE000210 South Dublin Conservation Objectives Specific Version 1.0 (22/08/13) 0 m at Stormwater discharge
Bay SAC To maintain the favourable conservation condition of 1 no. Annex 1 habitat type [1140] in the SAC, as defined by 4 | points south of Plot O.
no. attributes and targets.
0 m at landscaped coastal
Note: Habitat types [1210], [1310] and [2110] were added as qualifying interests in 2015 and the site’s edge along existing pathway
conservation objectives have not yet been revised to take account of these features. Their objectives from North of Irishtown Nature Park
Dublin Bay SAC have been adopted for this assessment. south of Plot O
o  Mudflats and sandflats not covered by seawater at low tide [1140] 2.95 km by sea from dredge
pocket of Plot N out to end
of Great South Wall and
back around other side
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Code

Site Name

QIs, SCIs and Conservation Objectives

Distance from
proposed
development

Attribute Measure Target

Habitat area Hectares The permanent habitat area is stable or increasing, subject to natural
processes.

Community extent Hectares Maintain the extent of the Mytilus edulis-dominated community, subject to

Community structure:
Mytilus edulis density
Community distribution

Individuals/im?

Hectares

o Annual vegetation of drift lines [1210]

natural processes.

Conserve the high quality of the Mytilus edufis-dominated community,
subject to natural processes

Conserve the following community types in a natural condition: Fine sand
to sandy mud with Pygospio elegans and Crangon crangon community
complex; Fine sand with Spio martinensis

community complex

Attribute Measure Target

Habitat area Hectares Area increasing, subject to natural processes, including erosion and
succession.

Habitat distribution QOccurrence No decline, or change in habitat distribution, subject to natural processes

Physical structure:
functionality and
sediment supply
Vegetation structure:
zonation

Vegetation composition:

typical species and
subcommunities

Vegetation composition:

negative indicator
species

Presence/ absence of
physical barriers

Occurrence

Percentage cover at a
representative number
of monitoring stops
Percentage cover

Maintain the natural circulation of sediment and organic matter, without
any physical obstructions

Maintain the range of coastal habitats including transitional zones, subject
to natural processes including erosion and succession

Maintain the presence of species-poor communities with typical species:
sea rocket (Cakile maritima), sea sandwort (Honckenya

peploides), prickly saltwort (Salsola kali) and oraches (Atriplex spp.)
Negative indicator species (including non-natives) to represent less than
5% cover

IEO03000

Rockabill to
Dalkey Island
SAC

Conservation Objectives Specific Version 1.0 (07/05/13)
To maintain the favourable conservation condition of 1 no. Annex 1 habitat type in the SAC, as defined by 3 no.
attributes and targets; and of 1 no. Annex Il species in the SAC, as defined by 2 no. attributes and targets.

o Reefs[1170]

Attribute Measure Target
Habitat area Hectares The permanent area is stable or increasing, subject to natural processes
Distribution Qccurrence The distribution of reefs is stable or increasing, subject to natural

Community structure

Biological compiosition

processes.
Conserve the following community types in a natural condition: Intertidal
reef community complex; and Subtidal reef community complex.

0 m at licensed sea disposal

site

5.75 km east by sea from

Plot N dredge pocket
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o  Harbour porpoise (Phocoena phocoena) [1351]
Attribute Measure Target
Access to suitable habitat Number of artificial barners Species range within the site should not be restricted by artificial barriers
to site use.
Disturbance Level of imapct Human activities should occur at levels that do not adversely affect the
harbour porpoise community at the site
IE00204 Lambay Island | Conservation Objectives Specific Version 1.0 (22/07/2013)

SAC

To maintain the favourable conservation condition of 2 no. Annex 1 habitat types in the SAC, as defined by various
attributes and targets; and of 3 no. Annex Il species in the SAC, as defined by various attributes and targets.

o Reefs[1170]

Attribute Measure Target

Habitat area Hectare The permanent area is stable or increasing, subject to natural
processes

Distribution Occurrence The distribution of reefs is stable or increasing, subject to

Community structure

Biological composition

natural processes

Conserve the following community types in a natural condition:
Intertidal reef community complex; Laminaria-dominated
community complex

o  Vegetated sea cliffs of the Atlantic and Baltic coasts [1230]

Attribute Measure Target
Habitat length Kilometres Area stable, subject to natural processes, including erosion.
Habitat distribution Occurrence No decline, subject to natural processes

Physical structure:
functionality and
hydrological regime
Vegetation structure:
Zonation

Vegetation structure:
Vegetation height
Vegetation composition:
typical species and sub-
communities

Vegetation composition:
Negative indictor species

Occurrence of artificial
barriers

Occurrence

Centimetres

Percentage cover at a
representative sample of
monitoring stops
Percentage

No alteration to natural functioning of geomorphological and
hydrological processes due to artificial structures

Maintain range of sea cliff habitat zonations including
transitional zones, subject to natural processes including
erosion and succession

Maintain structural variation within sward

Maintain range of sub-communities with typical species listed in
the Irish Sea Cliff Survey (Barron et al., 2011)

Negative indicator species (including non-natives) to represent
less than 5% cover

16.0 km north of sea
disposal site

22.4 km from Plot N dredge

pocket
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Vegetation composition:  Percentage
Bracken and woody
species

o  Grey seal (Halichoerus grypus) [1364]

Cover of bracken (Pteridium aquilinum) on grassland and/or
heath less than 10%. Cover of woody species on grassland
and/or heath less than 20%

Attribute Measure

Target

Access to suitable habitat Number of artificial barriers

Breeding behaviour Breeding sites
Moulting behaviour Moult haul-out sites
Resting behaviour Resting haul-out sites
Disturbance Level of impact

o  Harbour seal (Phoca vitulina) [1351]

Species range within the site should not be restricted by artificial
barriers to site use

The breeding sites should be maintained in a natural condition
The moult haul-out sites should be maintained in a natural
condition

The resting haul-out sites should be maintained in a natural
condition

Human activities should occur at levels that do not adversely
affect the grey seal population at the site

Attribute Measure

Target

Access to suitable habitat Number of artificial barriers

Breeding behaviour Breeding sites
Moulting behaviour Moult haul-out sites
Resting behaviour Resting haul-out sites
Disturbance Level of impact

o  Harbour porpoise (Phocoena phocoena) [1351]

Species range within the site should not be restricted by artificial
barriers to site use

The breeding sites should be maintained in a natural condition
The moult haul-out sites should be maintained in a natural
condition

The resting haul-out sites should be maintained in a natural
condition

Human activities should occur at levels that do not adversely
affect the harbour seal population at the site

Note: Harbour porpoise was included as a qualifying interest to this European site in spring 2024 by way of an
amendment notification!. Conservation attributes, measures and targets for harbour porpoise are currently not
contained in the published conservation objectives for this European site. For the purposes of this assessment,
the same harbour porpoise community is assumed to use the waters of Lambay Island SAC, Rockabill to Dalkey
Island SAC and Codling Fault Zone SAC as one region., As such, it is reasonable to assess potential effects on

1 https://www.npws.ie/sites/default/files/protected-sites/amendment_notifications/AN000204.pdf
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harbour porpoise in this European site against conservation objectives published for harbour porpoise in Rockabill
to Dalkey Island SAC.
Attribute Measure Target
Access to suitable habitat Number of artificial barriers Species range within the site should not be restricted by artificial barriers
to site use.
Disturbance Level of imapct Human activities should occur at levels that do not adversely affect the
harbour porpoise community at the site
IE003015 Codling Fault Conservation Objectives Specific Version 1.0 (15/06/2023)
Zone SAC

To maintain the favourable conservation condition of 2 no. Annex 1 habitat types in the SAC, as defined by various
attributes and targets; and of 3 no. Annex |l species in the SAC, as defined by various attributes and targets.

o  Submarine structures made by leaking gases [1180]

22.9 km east of sea disposal
site

32.5 km from Plot N dredge
pocket

Attribute Measure Target

Area of methane derived Hectare The permanent area is stable or increasing, subject to natural

authigenic structures processes

(MDAC) features

Distribution Occurrence Distribution stable or increasing, subject to natural processes

Physical structure Presence and structure Maintain the structural integrity of the MDAC features, subject to
natural processes

Community structure Biological composition Conserve the Codling Fault Zone MDACs community complex in

a natural condition, subject to natural processes

o  Harbour porpoise (Phocoena phocoena) [1351]

Note: Harbour porpoise was included as a qualifying interest to this European site in spring 2024 by way of an
amendment notification?. Conservation attributes, measures and targets for harbour porpoise are currently not
contained in the published conservation objectives for this European site. For the purposes of this assessment,
the same harbour porpoise community is assumed to use the waters of Lambay Island SAC, Rockabill to Dalkey
Island SAC and Codling Fault Zone SAC as one region., As such, it is reasonable to assess potential effects on
harbour porpoise in this European site against conservation objectives published for harbour porpoise in Rockabill
to Dalkey Island SAC.

2 https://www.npws.ie/sites/default/files/protected-sites/amendment _notifications/AN003015.pdf
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Attribute Measure Target
Access to suitable habitat Number of artificial barriers Species range within the site should not be restricted by artificial barriers
to site use.
Disturbance Level of imapct Human activities should occur at levels that do not adversely affect the
harbour porpoise community at the site
IE004024 South Dublin  [Conservation Objectives Specific Version 1.0 (09/03/15) 0 m at ESB structure for
Bav & Ri 'To maintain the favourable conservation condition of — breeding terns between
ay &RIVET 1o 9 no. overwintering species in the SPA, as defined by 2 no. attributes and targets; turning circle and Plot N
Tolka o 3 no. breeding and passage species of terns, as defined by a wider range of attributes and targets; and w_he_re structure is located
Estuary SPA |  wetland habitats in the SPA as a resource for the regularly-occurring migratory waterbirds that utilise it, as within Plot N dredge pocket

defined by 1 no. attribute and target.

Special Conservation Interests

. Light-bellied Brent Goose (Branta bernicla hrota) [A046]

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

. Oystercatcher (Haematopus ostralegus) [A130]

of use of areas by light-bellied brent goose, other than
that occurring from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

o Ringed Plover (Charadrius hiaticula) [A137]

of use of areas by oystercatcher, other than that
occurring from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

of use of areas by ringed plover, other than that occurring
from natural patterns of variation

15 m at ESB structure for
breeding terns between
turning circle and Plot N
where structure is located 15
m from turning circle dredge
pocket

Tolka Estuary portion of SPA
is 260 m north of Plot N
dredge pocket

Sandymount Strand portion
of SPA is 1.75 km from
dredge pocket of Plot N
along Great South Wall and
around other side
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o Knot (Calidris canutus) [A143]

development

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

Sanderling (Calidris alba) [A144]

of use of areas by knot, other than that occurring from
natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

Dunlin (Calidris alpina) [A149]

of use of areas by sanderling, other than that occurring
from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

. Bar-tailed Godwit (Limosa lapponica) [A157]

of use of areas by dunlin, other than that occurring from
natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

o Redshank (Tringa totanus) [A162]

of use of areas by bar-tailed godwit, other than that
occurring from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

. Black-headed Gull (Croicocephalus ridibundus) [A179]

of use of areas by redshank, other than that occurring
from natural patterns of variation
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Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

Roseate Tern (Sterna dougallii) [A192]

of use of areas by black-headed gull, other than that
occurring from natural patterns of variation

Attribute Measure Target

Passage population: Number No significant decline

individuals

Distribution: roosting areas Number; location; area No significant decline
(hectares)

Prey biomass available Kilogrammes No significant decline

Barriers to connectivity Number; location;
shape; area (hectares)
Disturbance at roosting Level of impact

site

. Common Tern (Sterna hirundo) [A193]

No significant increase

Human activities should occur at levels that do not
adversely affect the numbers of roseate tern among the
post-breeding aggregation of terns

Attribute Measure

Target

Breeding population Number
abundance:

Apparently occupied nests
(AONSs)

Productivity rate: fledged
young per

breeding pair

Mean number

Passage population: Number

individuals

Distribution: breeding Number; location; area

colonies (hectares)

Distribution: roosting areas Number; location; area
(hectares)

Prey biomass available Kilogrammes

Barriers to connectivity Number; location;
shape; area (hectares)
Disturbance at breeding Level of impact

site

No significant decline

No significant decline

No significant decline
No significant decline
No significant decline

No significant decline
No significant increase

Human activities should occur at levels that do not
adversely affect the breeding common tern population
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Disturbance at roosting Level of impact Human activities should occur at levels that do not
site adversely affect the numbers of roseate tern among the
post-breeding aggregation of terns

e  Arctic Tern (Sterna paradisaea) [A194]
Attribute Measure Target
Passage population Number of individuals No significant decline
Distribution: roosting areas Number; location; area No significant decline

(hectares)
Prey biomass available Kilogrammes No significant decline
Barriers to connectivity Number; location; No significant increase
shape; area (hectares)
Disturbance at roosting Level of impact Human activities should occur at levels that do not
site adversely affect the numbers of roseate tern among the
post-breeding aggregation of terns

INote: Grey Plover (Pluvialis squatarola) [A140] is proposed for removal from the list of Special Conservation Interests

for South Dublin Bay and River Tolka Estuary SPA. As a result, a site-specific conservation objective has not been set

for this species.

IE004006 North Bull Conservation Objectives Specific Version 1.0 (09/03/15) 1.35 km to the northeast and
Island SPA 'To maintain the favourable conservation condition of 17 no. Annex 1 species in the SPA, as defined by 2 no. by sea from the Plot N

attributes and targets; and of wetland habitats in the SPA as a resource for the regularly-occurring migratory
aterbirds that utilise it, as measured by 1 no. attribute and target

dredge pocket

Special Conservation Interests

. Light-bellied Brent Goose (Branta bernicla hrota) [A046]

Attribute Measure Target

Population trend
Distribution

Percentage change
Range, timing and
intensity of use of areas

Long term population trend stable or increasing

No significant decrease in the range, timing, or intensity
of use of areas by light-bellied brent goose, other than
that occurring from natural patterns of variation

. Shelduck (Tadorna tadorna) [A048]

Attribute
Population trend

Measure
Percentage change

Target
Long term population trend stable or increasing
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Distribution Range, timing and

intensity of use of areas

e Teal (Anas crecca) [A052]

No significant decrease in the range, timing, or intensity
of use of areas by shelduck, other than that occurring
from natural patterns of variation

development

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

Pintail (Anas acuta) [A054]

of use of areas by teal, other than that occurring from
natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

of use of areas by pintail, other than that occurring from
natural patterns of variation

Shoveler (Anas clypeata) [A056]

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

QOystercatcher (Haematopus ostralegus) [A130]

of use of areas by shoveler, other than that occurring
from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

Ringed Plover (Charadrius hiaticula) [A137]

of use of areas by oystercatcher, other than that
occurring from natural patterns of variation

Attribute Measure

Target

Population trend Percentage change

Long term population trend stable or increasing
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Distribution Range, timing and

intensity of use of areas

e Golden Plover (Pluvialis apricaria) [A140]

No significant decrease in the range, timing, or intensity
of use of areas by ringed plover, other than that occurring
from natural patterns of variation

development

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

. Grey Plover (Pluvialis squatarola) [A141]

of use of areas by golden plover, other than that
occurring from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

o Knot (Calidris canutus) [A143]

of use of areas by grey plover, other than that occurring
from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

e  Sanderling (Calidris alba) [A144]

of use of areas by knot, other than that occurring from
natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

Dunlin (Calidris alpina) [A149]

of use of areas by sanderling, other than that occurring
from natural patterns of variation

Attribute Measure

Target

Population trend Percentage change

Long term population trend stable or increasing
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Distribution Range, timing and

intensity of use of areas

e  Black-tailed Godwit (Limosa limosa) [A156]

No significant decrease in the range, timing, or intensity
of use of areas by dunlin, other than that occurring from
natural patterns of variation

development

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

. Bar-tailed Godwit (Limosa lapponica) [A157]

of use of areas by black-tailed godwit, other than that
occurring from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

o Curlew (Numenius arquata) [A160]

of use of areas by bar-tailed godwit, other than that
occurring from natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

. Redshank (Tringa totanus) [A162]

of use of areas by curlew, other than that occurring from
natural patterns of variation

Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity

intensity of use of areas

of use of areas by redshank, other than that occurring
from natural patterns of variation

. Turnstone (Arenaria interpres) [A169]

Attribute Measure

Target

Population trend Percentage change

Long term population trend stable or increasing
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Distribution Range, timing and No significant decrease in the range, timing, or intensity
intensity of use of areas of use of areas by turnstone, other than that occurring
from natural patterns of variation
e  Black-headed Gull (Croicocephalus ridibundus) [A179]
Attribute Measure Target
Population trend Percentage change Long term population trend stable or increasing
Distribution Range, timing and No significant decrease in the range, timing, or intensity
intensity of use of areas of use of areas by black-headed gull, other than that
occurring from natural patterns of variation
e  Wetlands [A999]
Attribute Measure Target
Habitat area Hectares The permanent area occupied by the wetland habitat
should be stable and not significantly less than the area
of 1,713 hectares, other than that occurring from natural
patterns of variation.
IEQ04236 North-West  |Conservation Objectives Specific Version 1.0 (19/09/23) 780 m north of licensed sea
rish S 'To maintain the favourable conservation condition of 21 no. Annex 1 species in the SPA, as defined by 5 no. disposal site
rsh -ea attributes and targets
SPA 1.80 km east and by sea
ISpecial Conservation Interests from the Plot N dredge
pocket
. Manx Shearwater (Puffinus puffinus) [A013]
Attribute Measure Target
Breeding population size Number No significant decline
Spatial distribution Hectares, timing, and intensity Sufficient number of locations, area, and availability
of use (in terms of timing and intensity of use) of suitable
habitat to support the population
Forage spatial distribution, Location and hectares, and Sufficient number of locations, area of suitable habitat
extent, abundance, and forage biomass and available forage biomass to support the
availability population target
Disturbance across the site Intensity, frequency, timing, The intensity, frequency, timing, and duration of
and duration disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Barriers to connectivity

Number; location; shape; area
(hectares)

e  Cormorant (Phalacrocorax carbo) [A017]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

. Shag (Phalacrocorax aristotelis) [A018]

Long term population trend within the SPA is stable or
increasing

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Long term population trend within the SPA is stable or
increasing

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Barriers to connectivity

Number; location; shape; area
(hectares)

Lesser Black-backed Gull (Larus fuscus) [A183]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

Roseate Tern (Sterna dougallii) [A192]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number
Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity

Number; location; shape; area
(hectares)

o Common Tern (Sterna hirundo) [A193]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

e  Arctic Tern (Sterna paradisaea) [A194]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity

Number; location; shape; area
(hectares)

o Little Tern (Sterna albifrons) [A195]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

. Puffin (Fratercula arctica) [A204]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Breeding population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Long term population trend within the SPA is stable or
increasing

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity

Number; location; shape; area
(hectares)

Red-throated Diver (Gavia stellata) [A001]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity and
site use

Number

Hectares, timing and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

Great Northern Diver (Gavia immer) [A003]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity and

site use

Number; location; shape; area
(hectares)

e  Common Scoter (Melanitta nigra) [A065]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

. Black-headed Gull (Chroicocephalus ridibundus) [A179]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity and
site use

Number; location; shape; area
(hectares)

Common Gull (Larus canus) [A182]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity and
site use

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

Great Black-backed Gull (Larus marinus) [A187]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity and
site use

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

o Little Gull (Hydrocoloeus minutus) [A862]

the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

. Fulmar (Fulmarus glacialis) [A009]

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Long term SPA population trend is stable or
increasing

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity

Number; location; shape; area
(hectares)

o Herring Gull (Larus argentatus) [A184]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Population size
Spatial distribution
Forage spatial distribution,

extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

. Kittiwake (Rissa tridactyla) [A188]

Long term SPA population trend is stable or
increasing

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Population size

Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Long term SPA population trend is stable or
increasing

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed

development

Barriers to connectivity

Number; location; shape; area
(hectares)

Guillemot (Uria aalge) [A199]

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside

the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Barriers to connectivity

Razorbill (Alca torda) [A200]

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

Number; location; shape; area
(hectares)

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution

The number, location, shape, and area of barriers do
not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA

Attribute

Measure

Target

Non-breeding population
size
Spatial distribution

Forage spatial distribution,
extent, abundance, and
availability

Disturbance across the site

Number

Hectares, timing, and intensity
of use

Location and hectares, and
forage biomass

Intensity, frequency, timing,
and duration

No significant decline

Sufficient number of locations, area, and availability
(in terms of timing and intensity of use) of suitable
habitat to support the population

Sufficient number of locations, area of suitable habitat
and available forage biomass to support the
population target

The intensity, frequency, timing, and duration of
disturbance occurs at levels that do not significantly
impact the achievement of targets for population size
and spatial distribution
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Site Distance from
Code Site Name QIs, SCIs and Conservation Objectives proposed
development
Barriers to connectivity Number; location; shape; area  The number, location, shape, and area of barriers do
(hectares) not significantly impact the site population's access to
the SPA or other ecologically important sites outside
the SPA
IE004113 Howth Head Site Specific Conservation Objectives (12/10/2022)
Coast SPA To maintain or restore the favourable conservation condition of the bird species listed as Special Conservation 2.6 km north of licensed sea
Interests for this SPA disposal site
o  Kittiwake (Rissa tridactyla) [A188] 8.60 km east-northeast of
Plot N
Note: Conservation attributes and targets for the SCI species have not been published in the first order site
specific conservation objectives for Howth Head Coast SPA.
IE004172 Dalkey Islands | Site Specific Conservation Objectives (12/10/2022)

SPA

To maintain or restore the favourable conservation condition of the bird species listed as Special Conservation
Interests for this SPA

o Roseate Tern (Sterna dougallii) [A192]
o Common Tern (Sterna hirundo) [A193]
o  Arctic Tern (Sterna paradisaea) [A194]

Note: Conservation attributes and targets for the SCI species have not been published in the first order site
specific conservation objectives for Dalkey Islands SPA.

5.2 km south-southwest of
licensed sea disposal site

9.40 km southeast of Plot O
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4.2 Impact Pathways

The AASR identified likely significant effects that could not be excluded at the screening stage under four
impact pathways, as noted in section 4.1 above. Each is now dealt with in turn.

4.2.1 Habitat Loss

4.2.1.1 Potential Effects

DPC confirms that the area of the 3FM Project (as delineated in red in the planning application drawings)
does not encroach upon any European site. This is also discussed in section 4.3.3.1 of the AASR.

At a number of other locations, the AASR identified that the red line boundary of the proposed development
runs adjacent to the boundary of European sites, as follows:

e Between the terminus of the red line boundary at Sean Moore Park at the Strand Road end, the
red line boundary runs parallel to the boundary of South Dublin Bay SAC for 320m of the active
travel path. The boundary of South Dublin Bay and River Tolka Estuary SPA is offset by 12m (on
average) seaward on the Mean High-Water Mark (MHWM), along this length.

e  Between the turn in the active travel path at Port Park along the shoreline of Sandymount Strand
south of Plot O and the Irishtown Nature Reserve, the red line boundary runs parallel to the
boundary of South Dublin Bay SAC for 625 m. The boundary of South Dublin Bay and River Tolka
Estuary SPA is offset by between 5m and 14m seaward on the MHWM, along this length.

e At Shelley Banks beach, the red line boundary runs parallel to and offset from the boundary of
South Dublin Bay SAC by 8m (on average) around the boundary of the NORA oil facilities until it
meets the Great South Wall (GSW), for a distance of 450m. The red line boundary and the
boundary of South Dublin Bay SAC are separated by the width of Shelley Banks Road at this
location. The boundary of South Dublin Bay and River Tolka Estuary SPA is offset by between 2m
and 5m seaward along this length.

Whilst there are no permanent works in any portion of a European site, there is always the potential for
plant and machinery to stray, or temporary storage of goods or materials to occur, albeit unintentionally,
within the boundary of a European site. Any loss of habitat within a European site could undermine the
achievement of the conservation targets for habitat area, where the target is for the permanent area to
remain stable or increasing, subject to natural processes.

Mitigation measures are required to prevent unintentional encroachment into the Annex | habitats of South
Dublin Bay SAC and the wetland habitats of South Dublin Bay & River Tolka Estuary SPA.

4.2.1.2 Mitigation Measures

In advance of the commencement of construction activities, fencing shall be erected along the boundary of
the 3FM Project from Sean Moore Park to Irishtown Nature Reserve and sighage shall be placed on the
fencing at intervals to notify construction operatives that no activities can occur beyond the fence line in the
European sites of Sandymount Strand.
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4.2.2 Diminution of Water Quality and Habitat Deterioration

4.2.2.1 Potential Effects

Temporary effects as a result of diminution of water quality have the potential to occur during the
construction phase of the works, principally for marine work elements but also for landside elements.
Mobilised suspended sediments and cement/hydrocarbon release through construction activities are the
principal potential sources of water quality impact.

At construction phase, increased suspended sediment levels could occur due to the accidental release of
sediment to the water column during:

e  Demolition of buildings & structures;

e  Berth construction including the construction of waterside berths, quay walls, jetties and open
piled structures.

e Capital dredging and sediment disposal operations;

e Landside ancillary works to serve the marine operations including the construction of ramps and
deck structures, services and drainage installation, and installation of jetty furniture and fender
systems, etc;

e Road and bridge construction to link the north and south port areas.

e Accidental release of highly alkaline contaminants from concrete and cement during the
demolition of buildings and structures and the construction of hardstand areas, waterside berths,
quay walls, jetties, amenity areas, active travel paths, bridging structures, etc.; and

e  General water quality impacts associated with works machinery, infrastructure and on-land
operations including the temporary storage of construction materials, oils, fuels and chemicals.

The operational phase impacts associated with the 3FM Project (buildings/structures, roads, berths and
associated marine berthing and landside works areas) represents an increase in or intensification of the
current normal day to day port activities on the Poolbeg Peninsula and the South Port lands. Operational
phase pollution prevention management is well understood and actively managed within the port’s
operational and maintenance procedures. The potential sources of operational phase water quality
diminution effects are:

e Increased suspended sediment levels due to port operations including the ongoing maintenance
dredging of the new berths;

e Increased number and size of vessels using Dublin Port;

e  General water quality impacts associated with works machinery, infrastructure and on-land
operations including the temporary storage of construction materials, oils, fuels and chemicals
and releases associated with the operation and maintenance of surface water and foul drainage
systems;

e Discharges from dredging vessels at construction stage and vessels using the berths of the
operational project (ballast water, wastewater, oil spillages, fuel bunkering); and

e Discharges from cargo handling (leakages from containers, bulk material spillages, losses from
conveyor systems).
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Indirect habitat deterioration effects upon habitats at operational phase are possible as a result of
hydromorphological impacts, associated with the operation of coastal and bankside structures. The
installation of marine structures and/or changes in the configuration of the seabed bathymetry through
capital dredging works has the potential to impact on coastal processes. The following elements have the
potential to impact on coastal processes:

e Installation of SPAR bridge abutments

e Dredging and re-development at Poolbeg marina

e  Dredging at Plot K

e Removal of the existing caisson pier structure at Plot K
e  Excavation and reclamation work at Pigeon house road
e Dredging at the Turning circle

e Piling and dredging at Plot N

In particular, these elements of work have the potential to impact the following coastal processes during
the operational phase of the project:

e Tidal current patterns within Dublin Port and Dublin Bay;
e Sedimentation and erosion patterns within Dublin Port and Dublin Bay;
e The inshore wave climate within Dublin Port and surrounding area;

e The dispersion of thermal plumes generated by various power plants within the Dublin Port area;
and

e  Prevailing water levels and the existing flood risk in Dublin Port and the surrounding area.
4.2.2.1.1 Concrete and Cement Pollution

422111 Demolition of existing buildings & structures

Demolition works will be required, and it is likely that this will include localised breaking out of concrete
using a rock breaker mounted on an excavator, particularly the removal of the concrete Nib structure at
Berth 45 to facilitate the construction of Plot K. This has the potential to create highly alkaline dust in the
absence of mitigation, which in turn could find its way into the water column in the Liffey Estuary Lower and
pose a threat of pollution.

4221.1.2 Berth Construction and Re-fronting

Fresh concrete and cement are highly alkaline and therefore will affect water quality (particularly in terms
of pH) if washed into the water body. The impacts in relation to cement and concrete for berth construction
(Plot N), re-fronting (Plot K) and the combi wall at the 47A hardstanding area to facilitate the development
of this area by the Codling Wind Park, relate to several elements of work. Concrete will be poured in-situ
during construction of jetty concrete decks, bank-seats and access ramps. Precast structures on dolphins
and bridge beams will be filled with reinforced concrete. Steel combi-walls will have concrete capping
beams and cofferdam voids will be filled with reinforced concrete.
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4221.13 SPAR Road and Bridge

There will be five piers within the Liffey Estuary Lower which will largely align with piers on the Tom Clarke
Bridge so as to minimise impact on navigation and river flows. On the northern shore there will be an
abutment and the southern end of the bridge will tie into the proposed SPAR Viaduct which will run parallel
with the R131. The SPAR Viaduct will also require a number of supporting piers. The piers will be
constructed within cofferdams with piling required to bed rock level and a concrete pile cap. The piers will
then be cast within the cofferdams on top of the pile cap.

422114 Maritime Village

The potential impacts in relation to cement and concrete relate to the re-fronting of the shoreline at the
Maritime Village and the construction of slipways, boat dock, operational areas for harbour, landside marina
areas and public areas. Concrete will be poured in-situ during construction of these areas and precast
structures will be filled with reinforced concrete. Steel combi-walls will have concrete capping beams and
cofferdam voids will be filled with reinforced concrete.

422115 Landside ancillary works

The impacts in relation to cement and concrete for the landside works relate to a range of activities mainly
including construction and upgrade of access routes, and installation of underground services and drainage
systems associated with the road network and active travel path. The works will also include the demolition
of a number of buildings within the existing MTL terminal.

Landside works are relatively small scale and are largely separated from aquatic systems by buffer areas.
Demolition of concrete structures has the potential to create highly alkaline dust in the absence of mitigation,
which could find its way into the aquatic system and pose a threat of pollution. The scale of demolition
required is small and some of the structures for removal are prefabricated units.

4.2.2.1.2 Suspended Sediments and Sedimentation

422121 Demolition of existing marine structures

As described in Section 3, decommissioning and demolition of existing structures such as the Poolbeg Oil
Jetty is required to facilitate the construction of the new Lo-Lo container terminal with cargo handling area,
imports terminal (Plot N), whilst the Sludge Jetty will be demolished to facilitate the dredging of the proposed
ship turning circle in front of Pigeon House Harbour. A small existing concrete nib structure will also be
demolished to the east of Berth 45 to facilitate the works in the new Ro-Ro terminal (Plot K). A portion of
the hardstand at Berth 47 will also be removed to facilitate the dredging of the turning circle. Buildings in
the existing MTL terminal will be demolished to facilitate the construction of Plot K, including a number of
portacabin structures and warehousing. Three buildings in the existing Stella Maris and Poolbeg
Rowing/Yacht Club site will also require demolition.

The existing Poolbeg Oil Superstructure and sludge jetty will be decommissioned, simultaneously
dismantled, and cut into sections using typical mechanical methodology before being removed by barge to
a suitably licenced facility. It is anticipated that the existing structures will be decommissioned in a phased
manner starting at the northern elevation and working back towards shore. It is envisaged that the in-situ
sections of the existing jetties will be utilised as a demolition platform as the works progress back towards
the shore so that no temporary structures will be required to facilitate demolition. Existing piles may be cut
at bed level, removed by barge and disposed of to an appropriately licensed facility. Alternatively jetting
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equipment may be used to loosen the surrounding soil allowing piles to be extracted using a suspended
vibratory hammer fitted with a clamp.

Surface water quality could be impacted during the demolition works outlined above through the generation
of sediment plumes during pile removal, or during site clearance by exposing soils/rubble to erosion by
rainwater and drainage water run-off from the site.

4.2.2.1.2.2 Berth Construction and Re-fronting

The 3FM Project involves the construction of a new berthage at Plot N along the south side of the navigation
channel at the eastern extreme of the Port. The works will also include the removal of the Poolbeg Oil Jetty
as outlined above. The berth will be used as the new Lo-Lo container terminal. The open piled quay
structure will comprise a composite concrete deck slab (precast and in situ concrete elements) which will
be supported on steel tubular piles installed in a grid pattern (approximately 6m spacing). The exact spacing
of the piles will be subject to detailed design.

The deck slab will be deep enough to support crane rails and will be supported on precast concrete beams
which will span between precast pile caps placed on top of the tubular steel piles. A reinforced concrete
edge beam will be provided along the front edge of the structure. .

Re-fronting of the existing caissons along Berth 44 and Berth 45 at Plot K will also be undertaken. This will
require the installation of a combi wall in front of the existing caissons. A combi-wall comprises tubular
steel piles installed at intervals with traditional steel sheet piles filling the space between.

Piling is also required at the SPAR road along the southern bank of the Liffey Estuary Lower, at the SPAR
Bridge and for the installation of the Linkspan at the Ro-Ro Terminal (Plot K).

Pile installation operations have the potential to cause a temporary increase in suspended sediment due to
disturbance of the riverbed materials causing the resuspension of sediments in the water column leading
to localised reduction in water quality.

4.2.21.2.3 Capital Dredging and Spoil Disposal

Dredging is required to facilitate creation of the proposed turning circle, and to provide sufficient water depth
at the berthing pocket for the Lo-Lo Terminal at Area N as described in Section 3. Dredged depths will
range from -8.7m CD to -13m CD.

Significant amounts of dredge material will be removed and deposited at the disposal site on the
approaches to Dublin Bay over a relatively extended period. Dredging operations will cause temporary
suspension and release of sediments at the loading sites. Dumping operations will also give rise to
temporary sediment plumes at the licensed disposal site at the approaches to Dublin Bay. Individual loading
operations are of relatively short duration and intermittent in nature and the works area is limited. While it
is proposed to dispose of most of the dredge spoil at the licensed disposal site which is naturally dispersive
for fine sediments, the Marine Institute has considered the top 1.0m of material to be dredged at the
Maritime Village to contain widespread levels of Class 2 material making it unsuitable for disposal at sea.
This equates to ¢.70,000m? or 6% of the total volume required to be dredged. The underlying sediments
were considered suitable for disposal at sea by the Marine Institute.

4.2.2.1.2.4 SPAR Road and Bridge

There are a number of sections of the SPAR Road that have the potential to generate increased suspended
sediment in run-off from the construction areas:

3FM Project, Dublin Port | Natura Impact Statement | Rev F | July 2024
56

WWW.rpsgroup.com



MAKING
COMPLEX
EASY

N I S ATETRA TECH COMPANY

e  The northern section and southern sections of the SPAR road predominantly within Dublin Port
Company Lands - Construction works associated with the road construction can give rise to
mobilisation and release of sediments during excavation and exposure of unprotected soils and
subsoils, stockpiling and the construction of associated infrastructure. This could potentially result
in an increase in suspended sediments concentrations in run-off from the site.

e The Spar Bridge across the Liffey Estuary Lower downstream of the Tom Clarke Bridge — As with
the berth construction pilling and cofferdams will be required for the construction of the bridge
piers and abutments. Pile installation operations have the potential to cause a temporary increase
in suspended sediment due to disturbance of the riverbed materials causing the resuspension of
sediments in the water column leading to the localised reduction in water quality.

e  The Spar viaduct with twelve piers (including abutments) on the south bank of the river linking the
SPAR Bridge with the southern SPAR road at the Maritime Village. AS with the SPAR Bridge the
piling required for the piers could potentially result in increase in suspended solids;

4.2.2.1.25 Maritime Village

The development of the Maritime Village will require reconfiguration of the existing modified coastline
through the removal of some of the existing reclaimed land in the Lower Liffey Channel and limited areas
of new reclamation to facilitate the construction of the Maritime village.

422.1.2.6 Landside ancillary works

Landside construction works are ancillary works required to serve the marine side works. They consist of
construction of ramps and deck structures to access linkspans, services and drainage installation, and
installation of jetty furniture and fender systems. Other relatively minor boundary and access works are also
proposed such as a segregated commuter active travel link which is to be provided connecting the proposed
North Wall Square and proposed Liffey-Tolka Project to Sean Moore Park and Sandymount.

Construction works can give rise to mobilisation and release of sediments during excavation and exposure
of unprotected soils, stockpiling, and the construction of southern port road infrastructure and active travel
link. This could potentially result in an increase in suspended sediment concentrations in run-off from the
site.

4.2.2.1.3 Sediment Modelling

Whilst it is clear that pollution prevention measures must be applied to reduce the risk of accidental
pollution, the degree to which elevated levels of suspended sediments will occur must be considered further
as the marine waters of Dublin Port, the Lower Liffey and Inner Dublin Bay are a turbid environment in the
absence of any additional suspended sediments as a result of activities associated with 3FM Project.

MIKE 21 & MIKE 3 Flow Model flexible mesh hydrodynamic modelling software developed by DHI, was
used to develop a range of two dimensional and three-dimensional numerical models to represent:

e  The pre-project scenario (in this case, post-Alexandra Basin Redevelopment (ABR) Project and
MP2 Project); and

e  The post-project scenario with the 3FM Project works in place.
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These models were used in conjunction with hydrographic survey data and site-specific water quality
monitoring data to assess the construction and operational impacts of the 3FM Project in the context of the
following coastal processes:

e The dispersion and settlement of sediment plumes generated during dredging operations;
e  The dispersion of sediment material disposed of at the offshore dump site;

e  The tidal regime;

e Sediment dynamics and the morphological response of the seabed within Dublin Port;

e  The inshore wave climate; and

e  Flood risk to the surrounding areas.

The effects of the 3FM Project on these coastal processes was then quantified by means of ‘difference
plots’, i.e., post-project minus pre-project conditions. As such, the extent and magnitude of potential effects
as a result of the 3FM Project can be clearly identified and compared against baseline conditions. A
breakdown of dredging requirements for 3FM Project is shown in Table 4.3.

Table 4.3: Breakdown of dredging requirements for the 3FM Project

Poolbeg marina — capital dredging -3.00 195,000
Plot K — Localised scour protection Between -11.0 - -8.7 7,500
Turning circle — capital dredging -10.0 420,000
Wharf N — capital dredging -13.0 490,500
Total volume to be dredged 1,113,000

The modelling assessment is contained at Appendix A to the NIS.

Particle Size Analysis described in Section 13.2.3 of Appendix A indicated that the material to be dredged
as part of the 3FM Project is comprised of three discrete fractions with mean diameters of 200 pm, 20 pm
and 3 pum, with each fraction constituting approximately 1/3 of the total volume of sediment to be dredged.

Extensive water quality monitoring using real time turbidity measurements during previous dredging
campaigns (Dumping at Sea Permits S0024-01 AER 2017 through to AER 2022) has shown that during
disposal of dredged fine sands at the licensed disposal site, the fine sand falls rapidly to the bottom and
any sediment plume is short lived and is not dispersed widely. However, sediments to be dredged in the
3FM Project are finer and contain a substantial silt fraction.

Therefore, plume modelling was undertaken for the silt fractions with silt losses of 1% at the dredger head
being introduced as a sediment source in the bottom layer of the model. The other key parameters relating
to the dredging simulations presented in the modelling assessment are set out in Table 13.5 of Appendix
A.

As the Liffey channel in Dublin Port is influenced by several fresh-water river inflows and by thermal inputs
from various discharging assets, stratification of the water column can occur under certain tidal conditions
in the Liffey channel particularly in the central section of the harbour. Therefore, the plume modelling
simulations were undertaken using the MIKE 3 Hydrodynamic model described in Section 13.2.3 of
Appendix A. This model was coupled with the Sediment Transport module and included temperature and
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salinity effects. For the purposes of sediment dispersion modelling, i.e., the assessment of dredging
operations, the Tolka, Liffey and Dodder river flows were taken as the winter average flows (Table 13.2 of
Appendix A).

The flow and temperature characteristics for the power station and other assets that discharge into Dublin
Port, and which were represented in the model are shown in Table 13.7 of Appendix A. These variables
are based on licensed maximum discharge characteristics as described in relevant Integrated Pollution
Control (IPC) licenses issued by the Environmental Protection Agency (EPA) and verified through
consultation with relevant stakeholders that operate these assets.

Four individual simulations were run to simulate the dredging operations at Poolbeg marina, Plot K, the
Turning Circle and at Plot N. Each simulation was run for one month to represent the full dredging operation
in each area.

4.2.2.1.3.1 Dredging at Poolbeg Marina

The dispersion of silts during ongoing dredging is illustrated by a series of plume diagrams that show the
suspended sediment concentration of silt in the water column resulting from the dredging operations. Figure
13.18 to Figure 13.21 of Appendix A represent the dispersion of silt material at times of low water, mid
flood, high water and mid ebb at a time during the simulated dredging campaign when the suspended
sediment concentrations may be expected to be at their highest values (i.e., when the dredger is active at
the site).

These figures show that the suspended sediment concentration plumes are confined to the southern half
of the navigation channel at all times. The sediment concentrations of the plumes are generally less than
75 mg/l beyond the immediate dredge area. The lateral extent of the 10mg/l plume envelope is generally
less than 600m under most tidal conditions but can reach ¢.900m during certain spring mid-flood conditions.
Suspended sediment plumes did not extend beyond the corner of Capital Dock during the 1 month
simulation period.

Monitoring of the Liffey and Tolka Estuaries between East Link Bridge and the entrance to the Port at
Poolbeg Lighthouse has been undertaken by the ABR and MP2 Projects. Measurements of turbidity at the
North Bank Light (adjacent to the Tolka Estuary) over the period 2017 — 2022 have ranged from 0 to 163
NTU with a 95" percentile value of 15.0 NTU and a mean of 3.9 NTU (n=169,576) . This equates to a
suspended solids range of 0 to 400 mg/l with a 95™ percentile value of 37.5 mg/l and a mean of 9.75mg/l.
While there is a relatively small and very local predicted increase in suspended solids due to dredging at
the Poolbeg Marina, this falls within the background range measured close to this location during normal
Port operations.

The predicted deposition of the silt fractions lost to the water column during the dredging of Poolbeg Marina
at the end of a simulated one-month dredging campaign is presented in Figure 13.22 of Appendix A. This
Figure shows that there is virtually no sediment material deposited outside of the dredge area and that the
deposition of sediment is generally confined to within the immediate area of the dredging operation where
deposition levels can reach up to 128g/m?. It should be noted that dredging proceeds until the specified
design depth is reached and any material deposited within the dredge area will be removed by the dredger
until the specification is met.

The estimated natural sediment load from the upstream Liffey catchment is estimated at about 200,000
tonnes per annum (DPC Maintenance Dredge AER 2022, Dumping at Sea Permit S0004-02). If dispersed
over the Port area between East Link and Poolbeg Light and the Tolka Estuary this is roughly equivalent to
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a natural sediment load of 30 kg/m? in any year. The small level of deposition predicted as a result of
dredging at Poolbeg Marina is therefore highly unlikely to pose any risk through siltation.

On the basis of this analysis, it can be concluded that the dredging operations required for Poolbeg Marina
will not result in any significant impact to either the water quality in terms of suspended sediments, or the
nearby Annex | habitats and wetlands of the European sites in terms of suspended sediments.

4.2.2.1.3.2 Dredging at Plot K

The impact of dredging at Plot K on suspended sediment concentrations is shown by a series of plume
diagrams. Figure 13.23 to Figure 13.26 of Appendix A represent the dispersion of silt material at times of
low water, mid flood, high-water and mid ebb at a time during the dredging operation when the suspended
sediment concentrations may be expected to be at their highest values (i.e., when the dredger is active at
the site).

It will be seen from these figures the suspended sediment concentration plumes are confined to the
southern half of the navigation channel. The sediment concentration of the plumes is generally less than
35 mg/l beyond the immediate dredge area. As set out in the previous section, this is a relatively small and
very local predicted increase in suspended solids due to the dredging works and is well within the
background range experienced at this location during normal port operations. The lateral extent of the 10
mg/l plume envelope is generally less than 500 m under most tidal conditions.

The predicted deposition of the silt fractions lost to the water column following the dredging campaign at
Plot K is presented in Figure 13.27 of Appendix A. This Figure shows that the volume of material deposited
following the dredge operations is generally less than 1.0 g/m? and that the deposition of sediment is
generally confined to within the immediate area of the dredging operation. By comparison with natural
background sediment loads (as described above) such a small level of deposition is highly unlikely to pose
any risk through siltation and no further mitigation is required. Again, any material deposited within the
dredge area will be removed by the dredger until the specification is met.

On the basis of this analysis, it can be concluded that, when considered in terms of background conditions,
the dredging operations required for Plot K will not result in any significant impact to either the water quality
in terms of suspended sediments, or the nearby Annex | habitats and wetlands of the European sites in
terms of suspended sediments.

4.2.2.1.3.3 Dredging at the Turning Circle

The impact of dredging at the Turning Circle on suspended sediment concentrations is shown by a series
of plume diagrams. Figure 13.28 to Figure 13.31 of Appendix A represent the dispersion of silt material at
times of low water, mid flood, high-water and mid ebb at a time during the dredging operation when the
suspended sediment concentrations may be expected to be at their highest values (i.e., when the dredger
is active at the site).

It will be seen from these figures that the concentration of suspended sediment plumes is greater in this
area relative to suspended sediment concentrations associated with dredging works at Poolbeg Marina and
Plot K. This can be attributed to shallow water depths close inshore at Pigeon House. Even with shallow
water depths, the suspended sediment concentration plumes are confined to the southern half of the
navigation channel. The sediment concentration of the plumes is generally less than 25 mg/l beyond the
immediate dredge area.
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As set out previously, this is a relatively small and very local predicted increase in suspended solids due to
the dredging works and is well within the background range experienced during normal Port operations.
The lateral extent of the 10 mg/l plume envelope is generally less than 500 m under most tidal conditions.

The predicted deposition of the silt fractions lost to the water column following the dredging campaign at
the Turning Circle is presented in Figure 13.32 of Appendix A. This Figure shows that the volume of material
deposited following the dredge operations is generally less than 32 g/m? and that the deposition of sediment
is generally confined to within the immediate area of the dredging operation. By comparison with natural
background sediment loads (as described above) such a small level of deposition is highly unlikely to pose
any risk through siltation and no further mitigation is required.

On the basis of this analysis, it can be concluded that, when considered in terms of background conditions,
the dredging operations required for the Turning Circle will not result in any significant impact to either the
water quality in terms of suspend sediments, or the nearby Annex | habitats and wetlands of the European
sites in terms of suspended sediments.

422134 Dredging at Plot N

The impact of dredging at Wharf N on suspended sediment concentrations is shown by a series of plume
diagrams. Figure 13.33 to Figure 13.36 of Appendix A represent the dispersion of silt material at times of
low water, mid flood, high water and mid ebb at a time during the dredging operation when the suspended
sediment concentrations may be expected to be at their highest values (i.e., when the dredger is active at
the site).

It will be seen from these figures the suspended sediment concentration plumes are confined to the
southern half of the navigation channel. The sediment concentration of the plumes is generally less than
30 mg/l beyond the immediate dredge area. As set out in the previous section, this is a relatively small and
very local predicted increase in suspended solids due to the dredging works and is well within the
background range experienced at this location during normal port operations. The lateral extent of the
10mg/l plume envelope is generally less than 750 m under most tidal conditions.

The predicted deposition of the silt fractions lost to the water column following the dredging campaign at
Wharf N is presented in Figure 13.37 of Appendix A. This Figure shows that the volume of material
deposited following the dredge operations is generally less than 16.0g/m? and that the deposition of
sediment is generally confined to within the immediate area of the dredging operation. By comparison with
natural background sediment loads (as described above) such a small level of deposition is highly unlikely
to pose any risk through siltation and no further mitigation is required. Again, any material deposited within
the dredge area will be removed by the dredger until the specification is met.

On the basis of this analysis, it can be concluded that, when considered in terms of background conditions,
the dredging operations required for Wharf N will not result in any significant impact to either the water
quality in terms of suspend sediments, or the nearby Annex | habitats and wetlands of the European sites
in terms of suspended sediments.

4.2.2.1.3.5 Disposal of Dredged Material at Sea

Model simulations were run for the disposal of the dredged material over the course of a complete lunar
month, which includes the full range of spring and neap tidal flow conditions. The characteristics of the
sediment modelled in this simulation are equivalent to those used in the dredging simulations described
previously.
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The sediment material was introduced into the surface of the model as a point source that moved across
the dump site area during the disposal operation. The model then simulated the dispersion, settlement and
re-erosion of each fraction of the silt in response to the tidal currents throughout the model area.

The coarser fraction of the sediment, i.e., the sand fraction that had a mean grain size of 200 um, was
found to behave differently relative to the two finer silt fractions that had mean grain diameters of 20 pum
and 3 pm. The sand fraction remained on the dump site, whereas the two finer silt fractions were carried
away by the tidal currents.

The results of the simulations are given in terms of maximum total suspended sediment concentrations
envelope in Figure 13.39 of Appendix A, which depicts the maximum level of the suspended sediment
concentration which occurs in each cell at any time during the simulation and is thus an envelope covering
all the sediment plume excursions. It will be seen from Figure 13.40 of Appendix A that the sediment plume
outside the area of the dump site is less than 200 mg/l and does not extend further than 750 m to the north
or south of the dump site. At its closest point, the North-West Irish Sea cSPA is located 780 m to the north
of the dump site. The sediment plume does not reach the cSPA. The plume does however occur within
the Rockabill to Dalkey Island SAC.

Rockabill to Dalkey Island SAC is an enormous site (in excess of 27,000 ha) but the Annex | reef habitat
for which it is designated accounts for less than 1% of the site and occurs at a number of locations
throughout the European site. The seabed at the disposal site is not in itself a location of Annex | reef
habitat and is not a location of an Annex | habitat QI of the European site.

The intertidal reef community complex is recorded on the south coast of Howth, where the exposure regime
of the complex ranges from exposed to moderately exposed reef. Exposed reef is also recorded on the
east side of Dalkey Island, on the east and southern shores of Ireland’s Eye and on all shores of Rockabill
and the Muglins. Moderately exposed reef occurs on the western shores of Dalkey and at Howth and
Ireland’s Eye. The subtidal reef community complex is recorded off the islands within the site and also off
the coast between Lambay Island and Rush Village. The exposure regime here ranges from moderately
exposed reef at the Muglins to exposed reef over the remainder of the site. The coastlines of Howth Head,
Dalkey Island and Ireland’s Eye are 3.3 km, 5.1 km and 7.5 km respectively from the proposed disposal
site. Lambay Island is 16km north of the proposed disposal site and Rockabill is approximately 30 km to
the north. As such, the sediment plume does not reach the Annex | reef habitats of the Rockabill to Dalkey
Island SAC.

On the basis of this analysis, it can be concluded that the disposal operations associated with the 3FM
Project will not result in any significant increases to the background level of suspended sediments and will
not, therefore, impact the existing water quality in the greater Dublin Bay, or the Annex | habitats and
wetlands of the European sites in terms of suspended sediments.

It should be noted that all of the modelling simulations were based on a set of assumptions and model
parameter inputs. These model assumptions must be adhered to for the modelling predictions to remain
valid. As such, these model assumptions are prescribed as mitigation measures.

4.2.2.2 Mitigation Measures

In the absence of mitigation, the construction of some elements of the 3FM Project has the potential to
result in temporary diminution of water quality which could prevent or delay achieving the conservation
objectives for wetland habitats in the South Dublin Bay & River Tolka Estuary SPA and North Bull Island
SPA, and marine waters within and surrounding the North-West Irish Sea cSPA, Howth Head Coast SPA
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and Dalkey Islands SPA. Accidental pollution could also prevent or delay achieving the conservation
objectives for Annex | mudflats and sandflats in North Dublin Bat SAC, South Dublin Bay SAC and reef
habitats of Rockabill to Dalkey Island SAC.

Similarly, with no mitigation the 3FM Project has the potential to prevent or delay achieving the conservation
objectives of these SClIs and QIs during the operation stage, mainly as a result of maintenance dredging
operations and the possibility of contaminated run-off entering the aquatic environment.

With these considerations in mind, detailed mitigation has been incorporated into the engineering design
of the 3FM Project to minimise its potential impact on the water environment. Extensive mitigation is also
proposed during construction and operation phases. Such mitigation includes control of surface water
drainage and treatment of site run-off before discharge to the estuary, and best practice measures in
relation to all construction activities to control these pressures at source.

4.2.2.2.1 Construction Phase Mitigation Measures

42221.1 Construction Phase Best Practice Measures

Mitigation measures will be implemented by the contractor and will include the requirements for best
practice and adherence to the following relevant Irish guidelines and recognised international guidelines:

e  Good practice guidelines on the control of water pollution from construction sites developed by
the Construction Industry Research and Information Association (CIRIA, 2001);

e Netregs Guidance for Pollution Prevention series (GPP), Pollution prevention guidelines (PPGs)
in relation to a variety of activities developed by the Environment Agency (EA), the Scottish
Environmental Protection Agency (SEPA) and the Northern Ireland Environment Agency (NIEA);

o GPP2: Above Ground oil storage tanks

o GPP3: Use and design of oil separators in surface water drainage
o GPP5: Works and maintenance in or near water

o GPP6: Working at construction and demolition sites

o GPP8: Safe Storage and disposal of used oils

o GPP13: Vehicle washing and cleaning

o GPP20: Dewatering underground ducts and chambers

o GPP21: Pollution incident response planning

o GPP22: Dealing with spills

e  Guidelines on Protection of Fisheries During Construction Works in and Adjacent to Waters
(Inland Fisheries Ireland, 2016);

e International Convention for the Prevention of Pollution From Ships, 1973, as modified by the
Protocol of 1978 (MARPOL) for domestic waste discharges to the environment;

e International Marine Organisation guidelines; and

e Control of Substances Hazardous to Health (COSHH) Handling of Hazardous Materials.
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422212 Suspended Sediment and Sedimentation

Suspended sediment, including all soils, sands and rubble, is the single main pollutant to the aquatic
environment generated at construction sites and largely arises from the erosion of exposed soils and
sediments by surface water runoff. The adoption of appropriate erosion and sediment controls during
construction is essential to prevent sediment pollution.

4.2.2.2.1.2.1 Demolition of existing buildings and structures, berth construction and construction
of landside ancillary works

As indicated above these demolition and construction works have the potential to result in a localised impact
on water quality.

The mitigation and control measures to address the impact from suspended sediments associated with
these activities will follow sound design principals and good working practices as listed in the Netregs
(Northern Ireland Environment Agency and the Scottish Environment Protection Agency) Pollution
Prevention Guidelines. In addition to the requirements of best practice and relevant guidelines, the
following mitigation measures will be implemented by the contractor during the construction phase.

In addition to the mitigation measures referenced in the documents listed above, the following sediment
control measures will be installed where necessary;

e  Where preferential surface flow paths occur, silt fencing or other suitable barriers will be used to
ensure silt laden or contaminated surface runoff from the site does not discharge directly to a
water body or surface water drain.

e Inthe event that dewatering of foundations or drainage trenches is required during construction
and/or discharge of surface water from sumps, a treatment system prior to the discharge will be
used; silt traps, settlement skips etc. This measure will allow additional settlement of any
suspended solids within storm water arising from the construction areas.

4.2.2.2.1.2.2 Capital Dredging and Spoil Disposal

The Dublin Port Company completed a winter capital dredging season in October 2022 as part of the MP2
Project. This dredging campaign was fully compliant with the requirements of all the development consents,
as confirmed by high resolution environmental monitoring results reported in the Annual Environmental
Report submitted to the Office of Environmental Enforcement (OEE) in March 2023. Further capital
dredging for the MP2 Project was completed in March 2024. The monitoring included year-round real-time
measurement of water quality parameters in the Liffey Estuary at four monitoring stations chosen to
represent ambient surface water quality in the Liffey Estuary Lower and in the Tolka Estuary water bodies.
This was supplemented by sediment plume and hydrographic monitoring that validated Plume Dispersal
Modelling, as reported in the Year 7 Environmental Monitoring Report for the ABR and MP2 Projects (RPS,
2023).

A Dredging Management Plan was developed for the MP2 Project and is set out in the MP2 Project
Construction Environmental Management Plan (CEMP) Rev A, November 2021. The mitigation for
dredging operations in the 3FM Project has been informed by the MP2 Project and the ABR Project
monitoring and experience working in the same locations. The following key relevant mitigation measures
will apply to each dredging campaign in the 3FM Project:

e Loading will be carried out by a backhoe dredger or trailing suction hopper dredger (TSHD).
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e  The capital dredging activity will be carried out during the winter months (October — March) to
negate any potential impact on salmonid migration (particularly smolts) and summer bird feeding,
notably terns, in the vicinity of the dredging operations.

e  No over-spilling from the vessel will be permitted while the dredging activity is being carried out
within the inner Liffey Channel.

e  The TSHD pumps will be switched off while the drag head is being lifted and returned to the
bottom as the dredger turns between successive lines of dredging to minimise the risk of fish
entrainment.

e  The dredger’s hopper will be filled to a maximum of 4,100 cubic metres (including entrained
water) to control suspended solids released at the dumping site. This is equivalent to a maximum
guantity per trip of 2,030 tonnes (wet weight).

e A documented Accident Prevention Procedure will be put in place prior to commencement.
e A documented Emergency Response Procedure will be put in place prior to commencement.

e Afull record of loading and dumping tracks and record of the material being dumped will be
maintained for each trip.

e Dumping will be carried out through the vessel's hull.

e  The dredger will work on one half of the channel at a time within the inner Liffey channel to
prevent the formation of a silt curtain across the River Liffey.

e  When any dredging is scheduled to take place within a 500m radius of power station intakes, the
relevant stakeholders will be notified so that precautionary measures can be taken if deemed
necessary.

4.2.2.2.1.3 Concrete and Cement Pollution

4.2.2.2.1.3.1 Demolition of existing buildings and structures, berth construction and re-fronting,
maritime village construction and construction of landside ancillary works

The impacts in relation to cement and concrete for the 3FM Project include, demolition of buildings and
structures, construction of piles and foundations for the berthing areas, quay walls etc., installation of the
concrete berthing area areas (to be poured in-situ), and construction of landside ancillary works.

The principal risks and related mitigation measures are:

e Breaking of concrete (associated with structure demolition) has the potential to emit alkaline dust
into the receiving environment. A barrier between the dust source and the sensitive receptor (the
water body in this case) will be erected to limit the possibility of dust and falling debris from
contacting the receptor.

e  Concrete use and production shall adhere to control measures outlined in Guidance for Pollution
Prevention (GPP5): Works and maintenance in or near water (2017). Any on-site concrete
production will have the following mitigation measures: bunded designated concrete washout area;
closed circuit wheel wash etc.; and initial siting of any concrete mixing facilities such that there is
no production within a minimum of 10 metres from the aquatic zone.
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e  The use of concrete in close proximity to water bodies requires a great deal of care. Fresh concrete
and cement are very alkaline and corrosive and can cause serious pollution in water bodies. It is
essential to ensure that the use of wet concrete and cement in or close to any water body is carefully
controlled so as to minimise the risk of any material entering the water, particularly from shuttered
structures and cofferdams or the washing of equipment.

e  Where concrete is to be placed under water or in tidal conditions, specific fast-setting mix is required
to limit segregation and washout of fine material / cement. This will normally be achieved by having
either a higher-than-normal fines content, a higher cement content or the use of chemical
admixtures.

4.222.1.4 General Construction Works

The risk of water quality impacts associated with works machinery, infrastructure and on-land operations
(for example leakages/spillages of fuels, oils, other chemicals and waste-water) will be controlled through
good site management and the adherence to codes and practices which limit the risk to within acceptable
levels. The following measures will be implemented during construction:

e A detailed works specific Construction Environmental Management Plan (CEMP) will be prepared
by the contractor which will meet the minimum requirements of the draft CEMP (under separate
cover) and will include detail in respect of every aspect of the works in order to minimise potential
impacts and maximise potential benefits associated with the works;

e Management and auditing procedures, including tool box talks to personnel, will be put in place to
ensure that any works which have the potential to impact on the aquatic environment are being
carried out in accordance with required permits, licences, certificates and planning permissions;

e  Existing and proposed surface water drainage and discharge points will be mapped on the Drainage
layout. These will be noted on construction site plans and protected accordingly to ensure water
bodies are not impacted from sediment and other pollutants using measures to intercept the
pathway for such pollutants;

e The use of oils and chemicals on-site requires significant care and attention. The following
procedures will be followed to reduce the potential risk from oils and chemicals:

o Fuel, oil and chemical storage will be sited on an impervious base within a bund and secured.
The base and bund walls must be impermeable to the material stored and of adequate
capacity. The control measures in GPP2: Above Ground Oil Storage Tanks and GPP 26 “Safe
storage — drums and intermediate bulk containers” will be implemented to ensure safe storage
of oils and chemical.

o The safe operation of refuelling activities shall be in accordance with GPP 7 “Safe Storage —
The safe operation of refuelling facilities”.

e Contingency Planning: A project specific Pollution Incident Response Plan will be prepared by the
contractor consistent with DPC's Environmental Emergency Plan and will be in accordance with
GPP 21 Pollution Incident Response Planning. Whilst a major incident is highly unlikely to occur in
circumstances where the mitigation measures are implemented, the finalisation of the draft CEMP
is considered to be best practice. The contractor's Environmental Manager and DPC will be notified
in a timely manner of all incidents where there has been a breach in agreed environmental
management procedures. Suitable training will be provided by the contractor to relevant personnel
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detailed within the Pollution Incident Response Plan to ensure that appropriate and timely actions
is taken.

4.2.2.2.2 Operational Phase Mitigation Measures

422221 Channel Maintenance Dredging Works

Maintenance dredging is an ongoing requirement in the port and new licences will be required to cover
maintenance of the areas newly dredged in capital dredging works under the 3FM Project. Conditions set
in any Dumping at Sea Permit will prescribe strict environmental protection measures. Maintenance
dredging will implement comprehensive mitigation measures as set out below:

e Loading will be carried out by a backhoe dredger or trailing suction hopper dredger (TSHD).

e No over-spilling from the vessel will be permitted while the dredging activity is being carried out
within the inner Liffey Channel.

e  The TSHD pumps will be switched off while the drag head is being lifted and returned to the bottom
as the dredger turns between successive lines of dredging to minimise the risk of fish entrainment.

e  The dredger's hopper will be filled to a maximum of 4,100 cubic metres (including entrained water)
to control suspended solids released at the dumping site. This is equivalent to a maximum quantity
per trip of 2,030 tonnes (wet weight).

e  Full time monitoring of Marine Mammals within 500m of loading and dumping operations will be
undertaken in accordance with the measures contained in the Guidance to Manage the Risk to
Marine Mammals from Man-Made Sound Sources in Irish Waters (NPWS 2014).

e A documented Accident Prevention Procedure will be put in place prior to commencement.
e A documented Emergency Response Procedure will be put in place prior to commencement.

e A full record of loading and dumping tracks and record of the material being dumped will be
maintained for each trip.

e  Dumping will be carried out through the vessel's hull.

e  The dredger will work on one half of the channel at a time within the inner Liffey channel to prevent
the formation of a silt curtain across the River Liffey.

e When any dredging is scheduled to take place within a 500m radius of power station intakes, the
relevant stakeholders will be notified so that precautionary measures can be taken if deemed
necessary.

4.2.2.2.2.2 Washwater from Exhaust Gas Cleaning System (EGCS)

DPC will continue to enforce the Marine Notice (Notice to Mariners (No. 26 of 2021) — Prohibition on the
Discharge of Exhaust Gas Scrubber Wash Water) prohibiting the discharge of EGCS effluent from existing
and new vessels resulting from the 3FM Project into Dublin Port jurisdictional waters until such time as
EGCS may be conclusively proven not to impact water or sediment quality. This will ensure that new and
larger vessels using the port as a result of the greater capacity offered by the 3FM Project will not have the
potential to impact on the water quality of the Lower Liffey Estuary, Dublin Bay or the Tolka Estuary.
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4.2.2.2.2.3 General Operational Activities

Storm water runoff will be collected in a dedicated storm water drainage system and will not be permitted
to discharge directly to the marine environment from new jetties, and hardstand areas.

The surface water drainage system will consist, inter alia, of heavy-duty gullies cast into the reinforced
concrete deck, with concrete pipes cast into the in-situ concrete deck structure. These pipes will carry the
storm water to an appropriate full retention oil separator for the port operations at Plot, K, Plot N and Plot
O which will trap oils and silt prior to being discharged into the harbour waters through a non-return flap
valve.

Drainage from the new SPAR Road, bridge and viaduct will be via by-pass oil interceptors given the reduced
risk associated with these areas. Sustainable Urban Drainage Systems (SuDs) are not proposed due to
limited space and the industrial nature of the operations.

A readily and safely accessible monitoring chamber will be provided on the storm water pipeline as
appropriate to allow for inspection and sampling of the storm water being discharged.

The oil interceptors on the surface water drainage network will be selected and sized based on the pollution
prevention guideline: “Use and design of oil separators in surface water drainage systems: GPP3 and BS
EN 858 which is the European Standard for the design, performance, testing, marking and quality control
of separators within the EU. All separators must comply with this standard. In accordance with GPP3 a
class 1 bypass separator will be required for general road and car parking areas of the site whilst a class 1
full retention separator will be required for the HGV parking and loading areas within Plot K, Plot N and Plot
0.

Foul water from the proposed development will be serviced by a dedicated foul sewer system which will
connect to the Uisce Eireann sewer network in the vicinity of the works, the Rathmines to Pembroke 1,500
mm sewer. Part of this sewer will require diversion around Plot K which will be undertaken in advance of
the operation of the 3FM Project. The additional loading from the development can be accommodated
within the Ringsend Agglomeration without any significant impact on the existing operations in the
agglomeration or the ability to achieve the required discharge emission limit values under the wastewater
discharge licence.

The 3FM Project, when complete, will be subject to the port’s existing Environmental Management System
(EMS) which is accredited to the Port Environmental Review System (PERS) which has gained Dublin Port
designation as an ‘Ecoport’ at European level.

The EMS comprehensively identifies environmental aspects and impacts relating to Dublin Port including
Tenant operations. Regular review of environmental aspects is required and will facilitate incorporation of
any 3FM Project-specific issues that may arise with implementation of mitigation, as necessary. The EMS
is supported by a comprehensive suite of Standard Operating Procedures (SOP) providing mitigation of all
environmental aspects identified and mechanisms to ensure effective implementation. SOPs have been
prepared for oil and chemical spill responses, mineral oil handling, waste handling, monitoring and
maintenance of surface water interceptors and handling of drain cleaning waste. Controls are in place for
transport, handling and storage of hazardous materials, ship cargo, dry bulk material, surface water runoff,
fuelling and bunkering of vessels and ship discharges. Site audits promote best practice and ensure
compliance with the EMS requirements.
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4.2.3 Underwater Noise and Disturbance

4.2.3.1 Harbour Porpoise in Dublin Bay

Dedicated harbour porpoise surveys off the coast of County Dublin were first carried out in 2008, prior to
designation of the Rockabill to Dalkey SAC. At that time two discrete areas were surveyed: off North County
Dublin; and in Dublin Bay. Surveys were conducted on six days from July to September 2008, but two of
these days gave unusable data (zero or low counts). Although an overall density of 2.03 porpoises per km?
was reported based on surveys for four of the six days, density estimates ranged from 0.54 to 6.93 per km?
and three of the four days produced density estimates of 1.06 per km? or less. Porpoise densities estimated
in Dublin Bay were based on monitoring on four separate days, also from July to September 2008. Overall
density was estimated at 1.19 porpoises per km? and ranged from 0.48 to 2.05 per km? (Berrow et al. 2008).
The densities off North County Dublin were the highest recorded at any of the eight sites surveyed by
Berrow et al. (2014), including two SACs off the southwest coast of Ireland which were designated for inter
alia harbour porpoise.

A survey of the Rockabill to Dalkey Island SAC was carried out in 2013 (Berrow and O’Brien, 2013). Density
estimates based on monitoring on five days from July to September ranged from 1.13-2.61 per km?, with
an overall density of 1.44 porpoises per km2. The combined area of the 2008 surveys (North County Dublin
and Dublin Bay) is 220 km? and approximates in location and areal coverage to the subsequently
designated Rockabill to Dalkey SAC (273 km?). An average overall porpoise density for the combined areas
in the 2008 surveys is computed at 1.61 per km?. This value was similar to the 2013 estimated density of
1.44 per km?,

A further survey of the SAC was carried out on four days from June to September in 2016 which reported
densities between 1.37 and 1.87 porpoises per km? and with an overall density of 1.55 porpoises per km?.
Again, these density estimates are consistent with previous surveys above, and are high compared to other
sites in Ireland supporting the conclusion that Dublin Bay, and especially North County Dublin, provide
some of the most important habitats for harbour porpoise in Ireland (O’Brien and Berrow, 2016). Calves
consistently accounted for around 7% of the porpoises sighted during surveys and porpoise are thought to
move offshore to calve in April-May before moving back inshore.

The Rockabill to Dalkey SAC was surveyed most recently on six days during July and August, 2021. Overall
porpoise density was estimated at 0.83+0.14 porpoises per km? and ranged from 0.50 to 0.98 per km?2.
Overall porpoise density was used to estimate a harbour porpoise abundance of 227+39 individuals for the
Rockabill to Dalkey SAC (Berrow et al. 2021).

The estimated 2021 trend in harbour porpoise density shows a 46% decline compared to that reported in
2016 and a 42% decline on that reported in 2013. Surveys during 2021 were carried out in very favourable
sea conditions and the authors are confident that the density estimates reported are robust and represent
a real decline within the Rockabill to Dalkey Island SAC, and a significant decline since monitoring started
in 2008. It should be noted that widespread decline in harbour porpoise density is not restricted to Dublin
Bay. This recent decrease in harbour porpoise densities in the Rockabill to Dalkey Island SAC is also
reflected in the other two Irish SACs with harbour porpoise as Qls, namely Roaringwater Bay and Islands
SAC in Cork and Blasket Islands SAC in Kerry. O’Brien and Berrow (2020) reported a 70% decline in
porpoise densities in the Roaringwater Bay and Islands SAC between 2016 and 2020 and a 53% decline
between 2013 and 2020. O’'Brien and Berrow (2018) reported a 56% decline in harbour porpoise densities
between 2014 and 2018 in the Blasket Islands SAC.
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This suggests that the drivers of the decline in harbour porpoise densities are widespread in Irish coastal
waters. It does not necessarily imply a decline in overall population size but perhaps changes in distribution
and habitat use at a local scale. It is more likely that the reduced density estimated for 2021 reflects a
change in the local distribution of porpoises adjacent to the Rockabill to Dalkey Island SAC rather than a
real change in population. More recent evidence (Paradell et al., 2023) suggested this decline is not
restricted to coastal waters but is more widespread. Small changes in local porpoise distribution, driven by
the distribution of their preferred prey can have profound effects on density estimates within a relatively
small SAC compared to an individual’s home range (Berrow et al. 2021). The diet of harbour porpoise in
Irish waters is poorly known but is thought to consist of small benthic or demersal fish such as gobies,
sandeels, whiting and other gadoids and pelagic species such as herring and sprat when available (Rogan,
2008).

4.2.3.1.1 Dedicated Monitoring by Dublin Port Company

Dublin Port’s Alexandra Basin Redevelopment (ABR) Project began construction in 2016. This was the first
of three major projects of the Dublin Port Masterplan 2040, reviewed 2018 to be brought forward to
construction. The project included a wide range of field studies and extensive monitoring of marine
mammals which has led to a significant increase in our knowledge of harbour porpoise in Dublin Harbour,
Dublin Bay and in the surrounding area. Monitoring included records of sightings during maintenance and
capital dredging campaigns (2017-2022) and acoustic monitoring using an array of sensors deployed in
Dublin Harbour and Dublin Bay. These long-term monitoring programmes are continuing and are also a
requirement of the ongoing MP2 Project which is the second phase of the Dublin Port Masterplan 2040,
reviewed 2018.

Under the ABR Project, a Static Acoustic Monitoring (SAM) programme using C-POD hydrophone devices
was initiated to better inform on how harbour porpoise used the licensed dredge spoil grounds prior to, and
during, the ABR capital dredging programme and to determine if any displacement occurred. Four locations
were monitored in the period from September 2017 to May 2021, and one location monitored from May
2021 to January 2022. As part of the MP2 Project, three locations have been monitored since January 2022
using a combination of C-PODs and F-PODs (the latter is a recent upgraded hydrophone device). SAM is
independent of weather conditions once deployed and thus ensures high quality data is collected, but only
at a small spatial scale. SAM using C-POD/F-PODs can identify porpoise acoustic feeding buzzes which
can provide information of feeding rates. Results show that all sites monitored are important for harbour
porpoise, and porpoises were detected on more than 90% of days on average since monitoring
commenced. Data collected during acoustic monitoring as part of the ABR and MP2 Projects provides
information on seasonal, diel and tidal patterns of porpoise occurrence at individual sites.

During the first season of capital dredging of the ABR Project between 2017 and 2018, there were 77
harbour porpoise sightings (26% of total marine mammal sightings including seals) and one sighting of a
single bottlenose dolphin. During 2018-2019, there were 44 porpoise sightings (33% of total marine
mammal sightings), 84 (27%) during 2019-2020, 51 (32%) during 2020-2021, and 26 (12%) during the 2022
capital dredging programme. The great majority of sightings were outside Dublin Harbour with increased
number of sightings further east, closer to the dredge spoil grounds (Figure 4.2), although in 2022 there
were five sightings of harbour porpoise within the breakwater walls of Dublin Harbour (Figure 4.3). Some
of these were duplicate sightings as Marine Mammal Observers (MMOSs) on two dredging vessels operating
simultaneously observed the same individual.
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Figure 4.3: Cetacean sightings — MP2 capital dredging campaign (2022)

This monitoring clearly shows that harbour porpoise uses the marine area of Dublin Port, the navigational
channel and the dump site within the Rockabill to Dalkey Island SAC.

4.2.3.2 Potential Effects

The principal activities giving rise to elevated underwater noise levels during construction phase of 3FM
Project are piling and dredging. During operational phase underwater noise will arise from vessel traffic and
annual maintenance dredging.

e Piling activity required to strengthen the quay walls at the proposed Ro-Ro Terminal (Plot K) and
the Maritime Village will have a similar underwater noise profile to that carried out previously
under the ABR Project, i.e. the construction of a combi-wall using vibro-piling, impact piling and
sheet piling.

e  The open-piled wharf proposed to form the Lo-Lo Terminal (Plot N) requires tubular piles, similar
to the king piles used for the ABR Project.

e  Smaller diameter piles will be required at the finger berth marina, while two larger diameter
locating piles will be required to secure the proposed ramp at the Ro-Ro Terminal (Plot K).

e  Further piling is required to support the SPAR Bridge and the suspended deck linking the bridge
to the site of Poolbeg Marina.
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e  Two types of dredging activity are proposed, Backhoe Dredging and Trailing Suction Hopper
Dredging (TSHD). The process has a similar underwater noise profile to work carried out
previously at Dublin Port.

These activities are a source of potential effect, as the noise produced during piling and dredging could
potentially cause disturbance, displacement and auditory injury or harm. This possibility must be
investigated for harbour porpoise as they are susceptible to ensonification in the marine environment. The
introduction of additional man-made sound has the potential to result in disturbance or injury, by affecting
a mammals’ ability to feed, avoid predators, communicate, and navigate the marine environment (Nieukirk
et al, 2004; Richardson, et al., 2013). The impacts on these mammals include short-term behavioural
changes; temporary or permanent auditory damage; and mortality (Southall et al., 2019). However, if the
frequency resulting from the underwater sound source does not exceed the hearing thresholds of the
marine species, they may not experience any effect from this exposure (Carroll et al. 2017).

4.2.3.2.1 Hearing Sensitivity

Hearing sensitivity varies between marine mammals, and therefore they have varying sensitivities to noise
and susceptibility to noise-induced impacts (NOAA, 2018). Moreover, their reactions to sound have been
shown to depend on sound source level, propagation conditions, ambient noise and individual differences
(such as age, sex, habitat and previous habituation to noise) (Richardson et al., 1995).

In order to assess the impacts of underwater noise on these species, they are classed into functional
hearing groups (Southall et al., 2007; Southall et al.,, 2019). National Oceanic and Atmospheric
Administration (NOAA) Fisheries have produced marine mammal acoustic technical guidance, which
provides thresholds for the onset of PTS and TTS in marine mammal hearing for all underwater sound
sources. These are based on the assumption that, outside of their hearing ranges, it is unlikely that a
species will experience an auditory impact. The hearing weighting function is designed to represent the
sensitivity for each group within which acoustic exposures can have auditory effects. The categories
includes:

e High Frequency (HF) cetaceans: Marine mammal species such as dolphins, toothed whales,
beaked whales and bottlenose whales (e.g. bottlenose dolphin)

e Very High Frequency (VHF) cetaceans: Marine mammal species such as true porpoises, river
dolphins and pygmy/dwarf sperm whales and some oceanic dolphins, generally with auditory
centre frequencies above 100 kHz) (e.g. harbour porpoise)

e Phocid Carnivores in Water (PCW): True seals, earless seals (e.g. harbour seal and grey seal)

The classification of each species according to these criteria is displayed below in Table 4.4. The most
sensitive species likely to be present in the survey area is harbour porpoise, which has an estimated
auditory band width of 275 Hz to 160 kHz.
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Table 4.4: Functional marine hearing groups for marine mammals and basking shark potentially
present in the survey areas

Species Hearing Group Estimated auditory band width
Harbour porpoise VHF 275 Hz to 160 kHz

Harbour seal PCW 50 Hz to 86 kHz

Grey seal PCW 50 Hz to 86 kHz

Bottlenose dolphin HF 150 Hz to 160 kHz

Hearing group classification and estimated auditory band width taken from NOAA Marine Mammal Acoustic Technical Guidance
(NOAA, 2018) and from Southall, et al (2019) Marine Mammal Noise Exposure Criteria.

4.2.3.2.2 Potential for Injury

The zone of injury in this appraisal is classified as the distance over which a marine mammal can suffer
Permanent Threshold Shift (PTS) leading to non-reversible auditory injury. Injury thresholds are based on
a dual criteria approach using both un-weighted LP (maximal instantaneous SPL) and marine mammal
hearing weighted LE. The hearing weighting function is designed to represent the sensitivity for each group
within which acoustic exposures can have auditory effects.

Both the criteria for impulsive and non-impulsive sound are relevant for this study given the nature of the
sound sources used during the survey. The relevant PTS and TTS criteria proposed by Southall et al.
(2019) are summarised in Table 4.5.

Table 4.5: PTS and TTS onset acoustic thresholds (Southall et al., 2019)

Impulsive [dB] Non-impulsive [dB]

Hearing Group Parameter

) LP, (unweighted) 230 224 - -

High frequency
HF) cet
(HF) cetaceans LE, (MF weighted) 185 170 198 178
Very high LP, (unweighted) 202 196 - -
frequency (VHF)
cetaceans LE, (HF weighted) 155 140 173 153
LP, (unweighted 21 212 - -

Phocid carnivores in P ( g ) 8
water (PCW) LE, (PW weighted) 185 170 201 181
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4.2.3.2.3 Potential for Disturbance

Scientific literature shows that responses to disturbance vary between and within species’ and depend on
the individual characteristics (body size, condition, sex and personality) and extrinsic factors (environmental
context, repeated exposure, prior experience and acclimatisation) (Harding, et al., 2019). These factors will
affect whether an individual exhibits an aversive response to sound, particularly in an area with high sound
levels related to human activities.

Typically, a ‘strong disturbance’ is one which has the potential to disturb a marine mammal (or fish) or
marine stock in the wild by causing disruption of behavioural patterns, including, but not limited to, migration,
breathing, nursing, breeding, feeding, or sheltering (NMFS, 2005; JNCC, 2010). The United States (US)
National Marine Fisheries Service (NMFS) (NMFS, 2005) define strong disturbance in all marine mammals
as Level B harassment and for impulsive sound suggests a threshold of 160 dB re 1 yPa (root mean square
(rms)).

This threshold meets the criteria defined by JNCC (2010a) as a ‘non-trivial’ (i.e., significant) disturbance
and is equivalent to the Southall et al., (2007) severity score of five or more on the behavioural response
scale. Outside of this threshold, behavioural responses are considered trivial, and unlikely to significantly
impact the marine animal, or its population status in the wild.

For example, these responses often include minor changes in swimming speed, direction and/or dive
profile, modification of vocal behaviour and minor changes to respiratory rate (Southall, et al., 2007). For
mild disturbance, a precautionary level of 140 dB re 1 yPa (rms) is used to indicate the onset of low-level
marine mammal disturbance effects for all mammal groups for impulsive sound.

For vessel noise (continuous sound), NMFS (2005) guidance sets the marine mammal level B harassment
threshold for continuous noise at 120 dB re 1 pPa (rms), which sits approximately mid-way between the
range of values identified in Southall et al. (2007).

Based upon NMFS criteria, disturbance thresholds in this assessment for marine mammals were 120 dB
SPL and 160 dB Le single impuise Or 1-second Le for non-impulsive and impulsive sound, respectively. Criteria
for the onset of behavioural effects for fish were 150 dB SPL for fish with no swim bladder (basking sharks)
for both impulsive and non-impulsive sound sources, and up to 189 dB SPL for other fish species. For fish
species these behavioural changes could include the elicitation of a startle response, disruption of feeding,
or avoidance of an area. The document notes that levels exceeding this threshold are not expected to
cause direct permanent injury but may indirectly affect the individual fish (such as by impairing predator
detection) (Hastings, 2002; Worcester, 2006; WSDOT, 2011) It is also noted that non- impulsive thresholds
can often be lower than ambient noise for coastal waters with some human activity, meaning that ranges
determined using this limit will tend to be higher than actual ranges.

4.2.3.2.4 Noise Modelling

To understand the implications of the marine activities associated with 3FM Project giving rise to elevated
underwater noise, on the conservation objectives for harbour porpoise, and associated implications on fish
being prey items of both marine mammals and seabirds, an underwater noise modelling assessment was
undertaken, and this is included at Appendix B to the NIS. The assessment uses marine mammal injury
criteria published in Southall et al., (2019), which utilised the same hearing weighting curves and thresholds
as presented in the preceding regulations document NMFS (2018) (and prior to that, Southall et al. (2007))
with the main difference being the naming of the hearing groups and introduction of additional thresholds
for animals not covered by NMFS (2018).
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For avoidance of doubt, the naming convention used in Appendix B is based upon those set out in Southall
et al. (2019), and consequently, the assessment utilises criteria which are applicable to both NMFS (2018)
and Southall et al. (2019).

The induction of temporary or permanent tissue damage and a Temporary Threshold Shift (TTS) in hearing
sensitivity, which can have negative effects on the ability to use natural sounds (e.g. to communicate,
navigate, locate prey) for a period of minutes, hours or days may constitute such an injury. It is therefore
considered that anthropogenic sound sources with the potential to induce TTS in a receiving marine
mammal contain the potential for both disturbance and poses a risk to the fecundity of the animal and thus
to a part of the local population. Permanent Threshold Shift (PTS) is a permanent hearing injury and is thus
a serious impact even with no prolonged or repeated exposure.

The NMFS (2018) and Southall et al. (2007 & 2019) guidelines define TTS as a 6 dB shift in the hearing
threshold. Although animals are able to recover fully from TTS, particularly as they move away from a
source, hearing loss may become permanent if TTS occurs over a sustained period of time (and exceeds
the PTS threshold), and if hearing does not return to pre-impact levels. Thus, the distinction between TTS
and PTS depends on whether there is complete recovery of the individual's hearing or not.

This assessment considers the potential for a permanent injury to occur by considering the anthropogenic
noise in relation to the energy thresholds that could lead to TTS. The impact from peak pressure (LP) levels
has also been considered, but the ranges are much smaller than for SEL (even for a single blow) and are
therefore not included further in the assessment. Thus, as per the NPWS guidance, this assessment
considers whether there is the potential for injury to occur.

The most likely response of a marine mammal to noise levels that could induce TTS is to flee from the
ensonified area (Southall et al., 2007) and subsequently the onset of TTS can be referred to as the fleeing
response. This is therefore a behavioural response that overlaps with disturbance ranges and animals
exposed to these noise levels are likely to actively avoid hearing damage by moving away from the area.

4.23.24.1 Construction Noise Modelling

The underwater noise from each of the piling scenarios set out in Table 12-2 6 of Appendix B have been
modelled. Each of the piling operations have been assessed according SEL. All piling locations were
modelled using dBSea. From previous measurement analysis, the peak source level and third octave band
information for 1.2 m diameter piling is known. As outlined in Appendix B, piling noise level is proportional
to pile diameter. As piling will occur in similar circumstances and location to the measurements, the
extrapolation of source levels has been simplified to a simple ratio of diameters or piling energy. In the case
of this model the pile diameter was used to extrapolate the source levels by using a correction factor. This
correction factor is added to the 1.2 m diameter pile third octave band information and the subsequent
levels were summed to obtain the new source level of the new pile size. When calculating the SEL of an
impulsive source, the crest factor is an important factor to consider, as its exclusion can lead to
overestimating levels. The crest factor is the dB difference between the peak value and the average value
of a signal and is subtracted from the SEL source level. From measurements made previously, the crest
factor was calculated for each measured location. A crest factor of 30 dB was chosen for the underwater
noise model at Appendix B, which is a conservative estimate.
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4.2.3.24.2 Operational Noise Modelling

Operational phase was also modelled, whereby a vessel source was used to model the shipping traffic as
part of the operational phase of the 3FM Project. This source uses third octave band levels found in
Abrahamsen (2012) which describe the noise emissions of a vessel travelling at 8 knots. This type of vessel
at this speed is an accurate representation of the average shipping traffic arriving at and leaving Dublin
Port. Only the SEL level type is necessary to model due to the non-impulsive nature of shipping noise. Two
scenarios were modelled: one with the vessel source placed in the port area, and one with the vessel further
east in the navigation channel to cover two typical scenarios.

4.2.3.2.4.3 Modelling Results

Figures showing underwater noise risk range maps and modelling result tables presented in the noise
modelling results in Appendix B give an overview of the maximum range to limits for various activities
modelled and the radius at which Temporary Threshold Shift (TTS) or Recoverable injury to fish may occur.
Where “typical ranges/levels” is used this means median to 90" percentile covering all the relevant sites
included in that summary. Individual results for all modelled locations and activities are presented in section
12.2.10 of Appendix B.

Results are generally presented as two scenarios based on showing impact of either:
a) “Short Duration”:
o A single blow (impact piling)
o A one-second exposure (dredging, sheet piling and vessel noise).
This is “instantaneous” impact, in the sense that an animal cannot swim away to avoid the noise.
b) “Long Duration” - One hours’ activity:
o 1200 blows (impact piling)
o 3600 seconds (dredging, sheet piling and vessel noise).
This is cumulative impact, and the subsea modelling authors have taken the view that an animal can leave
the area in under an hour (1 m/s for 3600 seconds is 3.6 km — enough to leave the port area.)
4.2.3.2.4.3.1 TTS Model Predicted Ranges

Short duration model predictions for TTS show that fish have a negligible TTS risk range for a single blow,
with the PCW group having typical TTS risk ranges of 140 - 300 m. The VHF group has typical TTS risk
ranges of 1,400 — 2,000 m, with a single location, the Ro-Ro ramp showing a TTS risk range to 2,700 m
along the dredged channel (extending to the entrance to Dublin Port, between the North Bull Wall and the
Great South Wall). There is large variation in the modelled risk ranges due to variation in pile size, depth
(2-10 m) and underwater geometry near the various sources (confined or more open) leading to a wide
range on transmission losses in different directions.

For one second exposure none of the assessed hearing groups had TTS risk ranges >5m for Dredging or
Vessel noise. The PCW group had TTS risk range of <20 m for Sheet piling and the VHF group <180m.

Long duration model predictions for TTS show that risk ranges for TTS for an hour for fish is typically 140
— 220 m, with a maximal risk range of 300 m. Risk ranges for the OCW group after an hours’ exposure
typically extend to 800 — 1,100 m.
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The risk ranges for both the PCW and VHF group are limited by the extend of the port area and the North
and South wall at the inlet to the Dublin Port. Both groups are likely to have their TTS threshold exceeded
throughout the modelled area, even in the shallower parts between the dredged channel and Bull Island
(only during high tide).

For one hour of continuous TTS noise exposure, none of the groups show measurable exceedances for
the Vessel noise.

For dredging, TTS ranges for fish is less than 5 m while the PCW and VHF group show risk range of 30 m
and 90 m respectively, for one hours’ exposure to dredging.

For sheet piling, fish show TTS risk ranges of approximately 5 m. The PCW group have TTS risk ranges
to 2,200 — 2,400 m for sheet piling and the VHF group’s risk ranges are again limited by the port enclosed
area, with ranges extending to Dublin Port, again, between North Bull Wall and Great South Wall.

4.2.3.2.4.3.2 PTS Model Predicted Ranges

Short duration model predictions for PTS show that fish have a risk range less than 5 m for single blows
(their PTS limit is similar to or above the source level). The PCW group had some instances of significant
PTS risk ranges (one at 100 m), but risk ranges generally around 30 m. The VHF group has significant PTS
risk associated with the impact piling with single blow PTS risk to 500 m for the RoRo ramp for animals in
the dredged channel. Typical risk ranges are 250 - 500 m. There is large variation in the modelled risk
ranges due to variation in pile size, depth (2-10 m) and underwater geometry near the various sources
(confined or more open) leading to a wide range on transmission losses in different directions.

For one second exposure none of the assessed hearing groups had PTS risk ranges >5 m for Dredging or
Vessel noise.

Long duration model predictions for PTS show that for 1 hour/1200 blow simulations, the risk ranges for
fish are seen as negligible with maximal risk ranges of 150 m and 300 m respectively. For the PCW group
animals will have to leave the dredged channel or port area to evade PTS risk, with typical risk ranges of
1,200 - 1,600 m. For the VHF group the shown risk ranges extent to the limits of the modelled area and
the PTS threshold is exceeded for all areas inside the port walls.

For one hour of continuous PTS noise exposure, none of the assessed hearing groups had PTS risk ranges
>5m for dredging or vessel noise. The PCW group had PTS risk range of <250 m for sheet piling and the
VHF group <1,200 m.

In summary, the results of modelling show:

e  TTS Limits for the VHF group will be exceeded to ranges up to 2,700 m (PTS 500 m) for single
blows, meaning that a very large area should be free from porpoises before impact piling starts as
animals cannot simply flee to avoid exceeding limits. For one hour’s activity (impact piling or vibro
piling) any VHF group animal will have PTS limits exceeded if remaining inside the port (as
limited by the North and South wall).

e  The PCW group (seals) will have limits exceeded to significant ranges for an hour’s exposure,
with TTS risk throughout the port area (PTS risk to approximately 1 km).

e  The Fishes group and OCW group (otter) have little to no risk of exceeding their TTS (or PTS)
limits during impact piling unless stationary and close to the piling for longer durations (30 - 60
minutes). For the largest pile at the Ro-Ro ramp, the Fishes group TTS range for 1 blow is less
than 5 m, for 10 min/200 blows the TTS range is approximately 50 m, for 30 min/600 blows the
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TTS range is approximately 100 m and for 60 minutes/1200 blows the TTS range is
approximately 300 m.

4.2.3.3 Implications for Conservation Objectives

The results of the subsea modelling in Appendix B show (and underwater noise risk range maps illustrate)
that elevated levels of underwater noise capable of disturbance and injury do not occur outside of the Bull
Walls and do not occur within any SAC designated for marine mammals.

As harbour porpoise is known to occur in the navigational channel and marine waters of Dublin Port, and
as the model prediction reveal that TTS and PTS risk ranges occur within the Bull Walls, in accordance
with the principles in relation to ex situ effects, mitigation must be applied to prevent the achievement of
the conservation objective for disturbance to the harbour porpoise community.

In relation to SPA sites, modelled noise levels for impact piling show that the risk range extends into the
Tolka Estuary portion of South Dublin Bay & River Tolka Estuary SPA behind Berth 53 on the northern side
of the river. This risk range is however for harbour porpoise (in the VHF group) and not for fish. Elevated
levels of underwater noise capable of disturbance and injury to fish being the prey species of seabirds, will
not occur unless those fish are stationary and close to the piling for longer durations (30 - 60 minutes). This
means that there will be no underwater noise effect on the prey species of the seabird SCls in South Dublin
Bay & River Tolka Estuary SPA (the terns), nor on the prey species of the SCls of Howth Head Coast SPA,
Dalkey Island SPA or the North-West Irish Sea cSPA.

4.2.3.4 Mitigation Measures

Mitigation by design has been incorporated at the earliest stages of the 3FM Project development to
minimise potential impacts during construction and operational phases. Further mitigation includes
measures to avoid or reduce the negative impacts of the project, for example careful timing of an activity to
prevent an impact occurring. The mitigation proposed is supported through comprehensive monitoring and
auditing procedures as set out in the 3FM Project CEMP to ensure effective implementation and determine
any unforeseen adverse effects. This will enable any necessary remedial action to be taken in an adaptive
approach, including adjustment to the activity generating the impacts and adjustment to the mitigation
measures. The mitigation measures proposed for each potentially significant impact are described below.

4.2.3.4.1 Construction Phase Mitigation Measures

4.23.4.1.1 Piling and Dredging Noise Mitigation

Non-piling windows (Table 7-2-26) have been proposed for fish in the accompanying EIAR primarily to
prevent impacts on migrating salmon. This will have indirect benefits for marine mammals in terms of
reduced foraging impact, and will also reduce the potential marine mammal exposure periods, and so are
proposed here also, in Table 4.6.

Piling will also only occur between 0700h and 1900h (Monday to Friday), 0800h to 1300h (Saturday) and
no piling will take place on Sundays or Bank Holidays. Therefore, during piling periods, active piling
operations will only occur for about 39% of that period. During this piling operational period there will also
be further significant periods when no piling noise will be generated due to pile set up and station moving,
and other operational needs. This will allow extensive unimpeded use of the harbour area by harbour
porpoise throughout project construction. Piling noise will be largely contained within the inner port area
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due to the North and South Bull Walls and the restricted harbour opening. Therefore, no piling related
mitigation is required in relation to the wider Dublin Bay area.

Table 4.6: Piling periods denoted by blank rectangles and non-piling windows denoted by orange
coloured rectangles

Jan  Feb : Mar : Apr i May  Jun : Jul Aug:Sep Oct :Nov Dec

SPAR bridge

SPAR Viaduct

Marina (pontoon piles)

lArea K Berth 45

IArea K Ro-Ro ramp locating piles
Turning circle and temporary works
piling

IArea N outer piles x 5rigs

Area N inner piles x 5rigs

ESB dolphin

Trained and experienced marine mammal observers (MMOs) will implement NPWS Guidelines (2014)
during all piling operations. This entails ensuring no marine mammals are within specified monitoring zones
prior to start of piling, and a ramp-up procedure when starting impact piling, with 30 seconds inter-blow
intervals and lower energy start-up before gradually building up to the necessary maximum output over a
period of 20-40 minutes.

Normal monitoring zones are 500 m for dredging and demolition works, and 1,000 m for piling. An extended
monitoring zone will be implemented for harbour porpoise during piling at Area N, Area K and ESB Dolphin
sites. This will include all areas within the Bull Walls, and no piling will be permitted if harbour porpoise are
present in this area during a pre-watch. A minimum of two MMOs are required to effectively monitor this
extended zone.

Acoustic monitoring of marine mammals both in the Port and in Dublin Bay will identify any disturbance or
displacement of marine mammals to allow adaptive management of mitigation if required. A static acoustic
monitoring network using F-PODs, previously implemented for the ABR and MP2 Projects, will continue to
operate during the 3FM Project and for two years afterwards at the dump site and at a control site in Dublin
Bay to provide information on cetacean activity at these sites.

In addition, passive acoustic monitoring using LIDO and SoundTrap devices will operate in Dublin Port, and
in Dublin Bay. LIDO can provide information on background and shipping noise, including linking events to
specific vessels. This approach allows particularly noisy vessels to be identified so that appropriate
measures outlined in the IMO guidelines (2014) may be taken to control noise emissions from those vessels
and support compliance with the Marine Strategy Framework Directive. The SoundTrap is capable of
continuous low band recording that can be used to analyse the local soundscape, while simultaneously a
high frequency click detector operates, and a snippet extractor takes wideband recordings around the
detected clicks.
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Trained and experienced marine mammal observers (MMOs) will implement NPWS Guidelines (2014)
during all dredging operations. This entails ensuring no marine mammals are within a specified monitoring
zone of 500 m prior to start of dredging.

Once normal dredging operations commence there is no requirement to halt or discontinue the activity at
night-time, nor if weather or visibility conditions deteriorate, nor if marine mammals occur within a radial
distance of the sound source that is 500 m for dredging and demolition works. Notwithstanding this, MMOs
will implement additional best-practice mitigation where feasible by directing operations to areas where
marine mammals are absent or requesting delays to activities to provide animals an opportunity to disperse.

4.2.3.4.1.2 Mitigation of Sediment Plumes from Dredging (Loading and Disposal)
Refer to section 4.2.2.2.1.2.2.

4.2.3.4.1.3 Demolition of structures

Demolition of existing structures will be very local and of relatively short duration. The potential impact on
marine mammals due to demolition has been assessed as minor adverse for seals, reflecting their greater
use of Dublin Port, and negligible for harbour porpoise.

Mitigation will be through implementation of NPWS (2014) Guidelines, and an appropriate monitoring zone
of 500 m. This will ensure that marine mammals are not in the vicinity before demolition works are permitted
to commence.

4.2.34.1.4 Vessel Collision with Marine Mammals

Additional mitigation will include effort watches by MMOs to ensure marine mammals are remote from
ongoing dredging activities. Once normal dredging operations have commenced there is no requirement
to halt or discontinue the activity at night-time, nor if weather or visibility conditions deteriorate, nor if marine
mammals occur within a radial distance of the sound source that is 500 m for dredging and demolition
works. Notwithstanding this, MMOs will implement additional best-practice mitigation where feasible by
directing operations to areas where marine mammals are absent or requesting delays to activities to provide
animals an opportunity to disperse.

4234.15 Release of Pollutants
Refer to section 4.2.2.2.1.

4.2.3.4.2 Operational Phase Mitigation

423421 Increased vessel traffic/size (noise and collision)

Mitigation in the form of background noise monitoring and characterising the local soundscape to inform an
adaptive management approach will be implemented. Passive acoustic monitoring using LIDO and
SoundTrap devices will operate in Dublin Port, and in Dublin Bay. LIDO can provide information on
background and shipping noise, including linking events to specific vessels. This approach allows
particularly noisy vessels to be identified so that appropriate measures outlined in the IMO guidelines (2014)
may be taken to control noise emissions from those vessels and support compliance with the Marine
Strategy Framework Directive. The SoundTrap is capable of continuous low band recording that can be
used to analyse the local soundscape, while simultaneously providing information on marine mammal
activity in the area.
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International Maritime Organization (IMO) guidelines (Guidelines for the Reduction of Underwater Noise
from Commercial Shipping to Address Adverse Impacts on Marine Life, 2014) provide strategies for
underwater noise reduction from ships, including operational modifications, noise control at source such as
redesign of propellors, closing potential noise paths, and using mass, insulation or buffering to block noise.
Many of the vessels entering Dublin Port are of modern design and are generally quieter than older vessels.
Future innovations and advances, and retrofitting of older vessels are actively promoted and will further
reduce noise emissions. It is anticipated that lowering of individual ship noise levels will continue throughout
the period of the 3FM Project.

4.2.4 Aerial Noise and Disturbance

Waterbird species can be vulnerable to aerial noise and visual triggers of disturbance. All of the SPAs
considered in this exercise are designated for waders or waterbirds falling into that category. Some sites
such as the South Dublin Bay & River Tolka Estuary SPA are immediately adjacent to the proposed 3FM
Project, whereas others such as North of Bull Island SPA, North-West Irish Sea cSPA, Howth Head Coast
SPA and Dalkey Islands SPA occur at greater distances where the prospect of noise or visual disturbance
caused by the proposed 3FM Project diminishes significantly.

Construction and operation the proposed 3FM Project will involve a range of activities emitting aerial noise
and associated movement of people, vehicles and vessels. There is a potential for disturbance to the
overwintering SCls of South Dublin Bay & River Tolka Estuary SPA and North Bull Island SPA from
construction noise and the presence of construction operatives and their plant at the eastern end of the
Port in the marine area of the Lower Liffey, dredging activity in the river channel and boundary works along
the southern edge of the Poolbeg peninsula adjacent to the Sandymount Strand part of South Dublin Bay
& River Tolka Estuary SPA.

The proposed construction works will be undertaken over period of approximately 15 years, with existing
port operations continuing during the construction period. The overwintering SCls of South Dublin Bay &
River Tolka Estuary SPA and North Bull Island SPA forage on Sandymount Strand adjacent to aspects of
the proposed 3FM construction works.

At low tide, waders and gulls are distributed throughout the intertidal wetlands of the SPA - on the mudflats
in the inner estuary and the sandflats in the outer estuary. Most waterbirds are distributed in the inner,
muddier parts of the site. However, as the tide rises, the amount of intertidal foraging area is dramatically
reduced, and ultimately disappears and the majority of waterbirds leave this part of the estuary. Those that
remain during the high tide period include gulls, Black Guillemots, Red-breasted Mergansers, Great
Crested Grebes and Cormorants. Waterbird use of South Dublin Bay is strongly constrained by tidal
conditions, and as mentioned above all non-swimming birds, or those that forage in shallow water, are
typically forced to leave this part of the estuary as the tide rises.

At operational phase, there is also the potential for disturbance to the overwintering SCls of these same
SPAs from normal operational port activities in the 3FM Project area and from recreation and amenity users
of the Active Travel Path, Port Park and Coastal Park.

Tern breeding sites within Dublin Port are indicated by yellow dots in Figure 4.1. They feed during the day
in the wider Dublin Bay area including the Tolka Estuary and Liffey Channel and evening observations of
terns arriving to their roosting areas indicated that most flew in from an easterly and south-easterly direction
suggesting that the birds were feeding in the shallow waters of the Kish/Bray and Burford Banks. They
also occasionally forage in the wake of ships moving through the port where prey items are brought to the
surface by the movement of the ships.
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The mean foraging range of Roseate Tern is listed in the South Dublin Bay & River Tolka Estuary SPA
Conservation Objectives document (NPWS, 2015) as 12.3 km (mean max. 18.28 km; max. 30 km). The
mean foraging range of Common Tern is listed as 8.67 km (mean max. 33.81 km; max. 37 km). The mean
foraging range of Arctic Tern is listed as 11.75 km (mean max. 12.24 km; max. 20.6 km). Key prey items
for all species are noted as comprising small fish, with crustaceans and other invertebrates also listed for
Arctic and Common Terns.

4.2.4.1 Potential Effects of Disturbance

The sounds that birds hear can be divided into threatening and non-threatening sounds. Examples of non-
threatening sounds are wave noise on a beach or constant traffic noise from a road. Threatening sounds
include impulsive sounds such as gunfire, explosion or barking of a dog. The sound of construction is not
impulsive (sudden, loud or shocking) but tends to be continuous and low frequency noise such as that
made by machinery and vehicular traffic. On average, birds hear less well than many mammals, including
humans. Acoustic deterrents or gas banger devices are not generally effective because birds habituate to
them and eventually ignore them completely. Devices that purport to use sound frequencies outside the
hearing range of humans are most certainly inaudible to birds as well because birds have a narrower range
of hearing than humans do (Birkhead 2012).

Disturbance often implies a short-term or temporary effect that is unlikely to impact upon the individuals or
populations of waterbirds concerned. However, it is a term that covers a wide range of responses in
waterbirds. Waterbirds are defined as “birds that are ecologically dependent on wetlands” (Ramsar
Convention 1971). Disturbance is any situation in which human activities cause a bird to behave differently
from the behaviour it would be reasonably expected to exhibit without the presence of that activity. In the
estuarine environment, disturbance can manifest in a number of forms of varying severity depending on
the nature, duration and intensity of the disturbance source:

e Birds looking up or heads raised, temporarily stopping feeding or roosting

e  Birds moving away from the cause of the disturbance by walking or swimming before resuming
previous activity

e  Birds taking flight and landing somewhere in the same feeding area or roosting site
e  Birds taking flight and leaving their preferred foraging or roosting area completely

Dooling (2002) reviewed the literature on how well birds can hear in noisy (windy) conditions and suggested
that birds cannot hear certain mechanical noises as well as humans can in these conditions. Results of a
trial for a colony of a different species, the Crested Tern (Sterna bergii) in Australia, found that the maximum
responses observed, preparing to fly or flying off, were restricted to exposures to simulated aircraft noise
levels of greater than 85 dB(A). A scanning behaviour involving bead-turning was the minimum response,
and this, or a more intense response, was observed in nearly all birds at all levels of exposure. However,
an intermediate response, an alert behaviour, demonstrated a strong positive relationship with increasing
exposure. It was suggested that visual stimulus is likely to be an important component of aircraft noise
disturbance (Brown 1990). The proposed development will not be visible from the tern colony.

Wright et al. (2010) investigated the effects of impulsive noise on water birds and reported that disturbance
at levels above 65.5dB(A) are more likely to result in behavioural response of some kind rather than no
response. At above 72.25dB(A) flight with abandonment of the site became the most likely outcome of the
disturbance.
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Cutts et al. (2009) considered impacts to birds utilising the Humber Estuary and summarised the general
thresholds due to the potential effects of construction disturbance on birds. Noise up to 50dB(A) is found to
have no effect whereas noise between 50dB(A) and 85dB(A) causes head turning, scanning behaviour,
reduced feeding and movement to nearby areas. Above 85dB(A), response includes preparing to fly away,
flying away and possibly leaving the area (Figure 4.4). The authors in that study recommend that ambient
construction noise levels should be restricted to below 70dB(A). Birds will habituate to regular noise below
this level (Cultts et al. 2009).

IECS (2007) showed that birds were found in general, to accept a wide range of steady state noise level
from 55dB(A), up to 85dB(A), therefore complete exclusion within up to 250m was considered very unlikely.
Evidence presented by Cutts et al. (2009) from repair work to a pipeline in the Humber Estuary has shown
that disturbed birds (within 100m) are likely to return within a short time frame once disturbance ceases,
potentially within 30 minutes, and with no evidence of effects on nhumbers during surveys the following
week, emphasising the short-term nature of any impacts.

A study was undertaken on the effects of piling noise and vibration disturbance in birds within the Humber
Estuary SPA, Eastern England (RPS 2014). Despite consistent periods of double hydraulic piling activity
on the landward side of the seawall on the Humber, birds appeared to be largely unaffected by the noise
of piling. On some occasions, birds were recorded arriving to feed during periods of piling activity. It was
considered that the screening of the mudflats by the seawall was effective in minimising disturbance effects.
The study results suggest that any disturbance caused by piling activity may also have been due to the
increased presence of people.
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Figure 4.4: Waterbird response to construction disturbance (from Cutts et al. 2009)

Phalan and Nairn (2007) reported on disturbance to waterbirds in South Dublin Bay. Waterbird numbers,
human activities and disturbance events were systematically recorded at Irishtown in South Dublin Bay
over a three-month period in the winter of 2000/2001. Birds feeding in the study area generally seemed
habituated to people, dogs and vehicles that moved predictably along paths, and even to low-flying aircraft.

A review of the impacts of capital and maintenance dredging in the Tamar estuary, in south-west England,
was published by Widdows et al. (2007). This estuary is a SPA under the EU Birds Directive which requires
annual maintenance dredging as well as occasional capital dredging for new installations. Maintenance
dredging here involves annual removal of between 5,000 and 200,000 tonnes of dry sediment per year.
During two periods of capital dredging in the Tamar, the amount of sediment dredged was between 500,000
and 700,000 tonnes per year. Annual estimates for ten species of wildfowl and waders were analysed over
several decades in the Tamar Estuary. There were no significant correlations between overwintering bird
numbers and dredging activity. Declines in Teal and Wigeon over 30 years were related to milder winters
which changed the migratory patterns of these species. An assessment of the ecological impacts of
maintenance dredging noise in the Plymouth Sound and Estuaries European Marine Site reached similar
conclusions (Debut Services, 2011)

Another source of disturbance to waterbirds would be the activity of construction workers close to the
shoreline. Waders using Mutton Island in Galway Bay were studied over a period of 5 years, during and
after the construction of a major sewage treatment plant which was situated between 150 m and 200 m
from the main high tide roost. The waders became more concentrated on the undeveloped part of the island
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but otherwise showed no negative effects of disturbance. Numbers of birds using the roost were higher
towards the end of the period as human disturbance decreased due to controls on access to the island and
because of a high wall around the construction site which screened construction workers from the birds
(Nairn, 2005).

At breeding seabird colonies, such as those which occur on some structures in Dublin Port, a response to
disturbance can be a moderate response such as a heads up. A greater response is flushing (i.e. the entire
colony flying away from the nests). Repeated flushing during incubation or chick-rearing periods can lead
to egg or chick loss because of displacement from the breeding site, egg breakage or predation. Effects of
flushing on birds that are not attending eggs or chicks include disruption of courtship, nest site defence and
prospecting activities.

4.2.4.2 Surveys undertaken to inform the Appraisal

4.2.4.2.1 Vantage Point Survey

As part of the 3FM Project, DPC propose to construct a new Southern Port Access Route (SPAR) to link
the north and south port areas, taking HGVs from the port away from the existing public road via a new
bridge across the River Liffey, immediately east of the Tom Clarke Bridge. This existing bridge is 10m
wide, and the running platform is approximately 1.85 metres above H.A.T. (6.5 metres above Chart Datum).

To assess the extent of bird flight activity at the location of the proposed new crossing, and the potential
risk of bird collision with the proposed new bridge, vantage point (VP) surveys were conducted across the
2022-2023 winter season and supplemented by late winter counts in early 2024. A VP was chosen which
allowed the surveyor an unobstructed view of the proposed crossing point and any birds flying up or down
the River Liffey at this location (Figure 4.5).

Since there is no guidance on VP survey protocols for the Republic of Ireland, guidance developed by
Scottish Natural Heritage (SNH) for onshore wind farm ornithology surveys was followed (SNH 2017). The
protocol followed during surveys was a systematic 180° scan (including overhead) for birds in flight.

The primary target species, for the purposes of this assessment, were cormorants, divers, grebes, herons,
skuas, geese, swans, ducks, terns, waders, gulls, and Birds Directive Annex 1 raptors. Secondary target
species included any other waterbirds and other birds of prey.

Surveys were not undertaken in unfavourable weather conditions i.e., persistent heavy rain, poor visibility
or winds exceeding ¢.25 knots (Force 6). Data collected for each observation included:

e Date of observation

e  Time of observation

e  Species

e  Flock size

e  Flight height, using bands A = <6m, B = 5-20m, C = >20m

e  Flight direction i.e., West (Upstream) or East (Downstream)
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Figure 4.5: Vantage Point Survey Location

4.2.4.2.2 Through-the-tide-cycle Counts (TTTCC)

To assess the use of habitats adjacent to the proposed development by waterbirds, through-the-tide-cycle
counts (TTTCC) were conducted.

Standard waterbird monitoring in coastal areas is based on two types of counts: high tide counts, when
waterbirds are concentrated at roost sites; and low-tide counts, which give an indication as to how
waterbirds use intertidal areas for feeding (Armitage et al., 2002). Such counts form the basis of the Irish
Wetland Bird Survey (I-WeBS) monitoring of estuaries within Ireland. However, this approach does not
provide a complete impression of waterbird usage of intertidal areas, unlike hourly counts of birds across
the tidal cycle. TTTCC can determine the distribution of waterbirds on adjacent sub-tidal and intertidal areas
(Figure 4.6) throughout the day in various tidal conditions.

TTTCC were carried out on 24 days, covering the 12-month period from April 2022 to March 2023. As
waterbird and wader feeding patterns are determined primarily by tide levels, counts were undertaken twice
per month, one count across the high-tide conditions and the second count across low-tide conditions.

Following review of TTTC survey results, SCI waterbird species of South Dublin Bay & River Tolka Estuary
SPA and North Bull Island SPA were observed to also use an area outside of any SPA on the Lower Liffey
next to the Great South Wall within the ESB Poolbeg cooling water channel and at a weir at the end of the
cooling water channel. The Ringsend WwTP outfall also discharges within the ESB cooling water channel.
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This is at the eastern end of where it is proposed to locate a new Lo-Lo container terminal (in Dublin Port
Masterplan Area N).

Through-the-tide Survey Area
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Figure 4.6: Through-the-tide-cycle Count Survey Area

Further TTTC surveys were then conducted in the following 2023/24 overwintering period by three
surveyors to simultaneously observe numbers of SCI species at (1) this location, (2) south of the Poolbeg
peninsula in the wetlands of South Dublin Bay & River Tolka Estuary SPA between the Great South Wall
and Irishtown Nature Reserve, and (3) north of Bull Island Bridge in North Bull Island SPA to better
understand the numbers of SCI birds present at the Great South Wall in relative context to numbers within
the SPA sites at any given time.

4.2.4.2.3 Breeding Tern Disturbance Monitoring

Currently, the Dublin Port tern colony breeds on four man-made structures within the Port: two mooring
dolphins; the Coal Distribution Limited (CDL) Dolphin and ESB Dolphin, and also on two specially made
nesting pontoons; the Tolka Estuary Pontoon and the Great South Wall (GSW) Pontoon (Figure 4.1).

e The CDL dolphin is owned by DPC and is the only structure in Dublin Port to currently host
nesting Arctic Tern.

e  The SPA platform is owned and maintained by ESB who replaced the nesting platform in 2017
with an entirely new and improved structure subdivided into 34 compartments to facilitate
monitoring and to minimise disturbance to chicks when the structure is accessed.
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e The Tolka Pontoon was first deployed in the Tolka Estuary by DPC in 2013 and is separated into
three large compartments.

e  The GSW Pontoon was originally launched at the base of the Great South Wall by DPC in 2015.
In 2016, the structure was moved adjacent to the SPA Platform while the latter was undergoing
upgrade works. On completion of these works, and following consultation with NPWS, it was
relocated away from the SPA Platform to prevent it compromising the Qualifying Interests of the
SPA. In 2018 DPC moved this pontoon to its current location approximately 120 m on the north
side of the Great South Wall, and approximately 750 m east of the base of the Great South Wall.

The CDL Dolphin and the ESB Dolphin are designated as proposed Natural Heritage Areas (pNHAs) and
the ESB Dolphin is also designated as part of the South Dublin Bay and Tolka Estuary SPA under the EU
Birds Directive (and as such we refer to it in this report as the SPA Platform). These two nesting platforms
are the closest to the proposed 3FM Project areas of construction, and were therefore the focus for
monitoring of any tern disturbance in relation to ongoing activities in the area. In particular, a new ship
turning circle in front of Pigeon House Harbour is proposed as part of the 3FM Project. It will entail capital
dredging to deepen the channel, and the construction of a revetment and vertical quay walls. At its closest
point, it will be 33.4 m from the CDL concrete dolphin and 47.3 m from the SPA Platform. The construction
of the western end of a new Lo-Lo container terminal in Area N will also approach within approximately
50m of the SPA platform.

Non-intrusive monitoring was carried out in June 2022 to record the reaction of nesting terns to a number
of events. Observations were made from two locations, one at the Berth 47A Hardstand area and the
second on the Sludge Jetty, which give unrestricted views of the tern sub-colonies on the CDL concrete
dolphin and SPA Platform (Figure 4.7).
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Figure 4.7: Tern Colony Monitoring Locations

Data recorded included:
e  Species of tern affected,
° Number of individuals disturbed,

° Cause of disturbance,

Level of disturbance (low, moderate, or high).

For the purposes of this study, disturbance level was recorded on the following scale:
e Low — behavioural change (e.g., vigilance or alarm call) but not flight,
e Moderate — took flight but settled again quickly,
e High —took flight and mobbed / did not settle for a prolonged period.

4.2.4.2.4 Poolbeg / Great South Wall Disturbance Survey

Once it had been established that SCI waterbird species of South Dublin Bay & River Tolka Estuary SPA
and North Bull Island SPA were using the area on the Lower Liffey next to the Great South Wall within the
ESB Poolbeg cooling water channel, an opportunity arose to undertake observations during dredging works
associated with already permitted development within Dublin Port. To observe potential disturbance
behaviours during dredging which was also a key activity of the proposed 3FM Project, a series of
disturbance surveys were undertaken.
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The methodology employed was a modified version of that set out in NPWS low tide waterbird surveys:
survey methods and guidance notes (Lewis & Tierney 2014). The surveyor monitored the site for six-hour
blocks; broken down into three x 90 mins monitoring / 30 mins break, recording disturbance events, the
species and number of birds affected and their response to the disturbance event within a pre-determined
survey area (Figure 4.8).
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Figure 4.8: Locations dredged in October to December 2022 shown by blue hatched areas

Surveys took place in October and November 2022 and coincided with a programme of capital dredging
and marine geotechnical investigations (GlI) in the Liffey estuary. The capital dredging was undertaken
from 15™ October to 5" December 2022 as part of the MP2 Project. The areas dredged are indicated in
Figure 4.8. Dredging was by barge mounted backhoe on the north side of the channel and by Trailing
Suction Hopper Dredger (TSHD) on the south side of the channel.

The Gl survey was associated with the proposed 3FM Project and involved borehole sampling using a jack-
up barge. The areas sampled during the period of the bird disturbance survey were immediately east of
the sludge jetty at the entrance to Pigeon House Harbour (15" — 22" November 2022) and east of the
Poolbeg Marina (3rd — 17th November 2022). These activities are good proxies for the proposed 3FM
Project works and allow a robust assessment of potential for bird disturbance.

The following data was recorded:
e Date and time of survey
e  Weather conditions during survey

e  Species and numbers present within survey area at the start of the 90-minute survey window
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e Details of any disturbance events during the survey:
e Time of event

e  Source of disturbance

e  Species affected and number disturbed

e Reaction

e Distance between source of disturbance and birds
e Duration of disturbance (minutes)

e  Other notes

Events were coded on a scale from 1 (least disturbance) to 4 (greatest disturbance) and sources of
disturbance were also assigned a code.

4.2.4.3 Implications for Conservation Objectives

Results of all the bird surveys are presented in Appendix C to the NIS.

4.2.4.3.1 Construction Effects on Waterbirds

A number of activities associated with the construction phase of the 3FM Project could potentially impact
on waterbirds using the coastal environment around Poolbeg peninsula. The principal sources of potential
impact are disturbances due to presence of workers and operation of plant on site, works-associated vessel
movements, and noise generation. Disturbance surveys undertaken in June 2022 (breeding terns), and
October-November 2022 (Poolbeg/GSW) along with the TTTCC survey over 12 months from April 2022 to
March 2023, also inform the assessment of potential 3FM Project impacts on waterbirds in general.

Lewis et al., (2019) define disturbance as “any activity that results in a waterbird being displaced from an
area.” Response to disturbance can range from “subtle declines in intake rates to more serious changes
such as avoidance of entire areas or sites” (Mitchell et al., 1989). Previous studies have found that the
highest levels of disturbance to waterbirds in intertidal areas of Dublin Bay was caused by dogs both on
and off lead, and walkers (Phalan & Nairn, 2007; Adcock et al., 2018). Stigner et al., (2016) found that,
although some waterbirds in areas of high recreational activity become habituated to disturbance events,
there was very few instances of habituation to dog activity due to dogs representing a predator threat
(Lafferty 2001). When dogs were restricted in these recreational areas, waterbird numbers increased
(Stigner et al., 2016).

42431.1 Human Disturbance

The main potential source of disturbance to waterbirds would be the activity of construction workers close
to the shoreline. Human activity elicits a behavioural response in many species of birds, including fleeing
from, or sheltering away from humans, or travelling further from sites of human activity to find food or mates
(Price 2008; Suraci et al., 2019). An example of this was seen in Mutton Island in Galway Bay. Waders
using Mutton Island were studied over a period of five years, during and after the construction of a major
sewage treatment plant which was situated between 150 m and 200 m from the main high tide roost. The
waders became more concentrated on the undeveloped part of the island but otherwise showed no negative
effects of disturbance. Numbers of birds using the roost increased towards the end of the construction
period as human disturbance decreased, due to controls on public access to the island and due to the
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placement of a high wall around the construction site which screened construction workers from the birds
(Nairn 2005). These mitigation methods reduced the potential for human-activity disturbance on the wader
roost, resulting in a continued use of the roosting site by the birds.

The main cause of disturbance identified during the breeding tern disturbance survey in June 2022 were
other avian species such as Herring Gull and Buzzard. During the October-November Poolbeg/GSW
survey, most disturbance events affecting waterbird species were from anthropogenic sources, such as
marine traffic and aircraft.

Although the disturbance monitoring showed that some birds took a short or long flight during a disturbance
event, this does not necessarily suggest a significant negative effect when there are alternative habitats of
a similar quality nearby, or the bird returns. However, even a short-term disturbance can have a costly
energetic effect. Alternative habitats of a suitable quality may not be available in the vicinity of the
disturbance event, or there may be other ecological pressures such as cold weather, lack of food sources
or increased competition for suitable foraging and roosting habitat (Gill, 2007). Less than 10% of
disturbance events recorded at the GSW were of a high level (Level 4), and were generally of very short
duration.

A total of 34 waterbird species were recorded in the immediate area of the Poolbeg peninsula over a 12-
month period, but many species occurred only sporadically or at very low frequencies (e.g. Gannet, Great
Northern Diver). Some species are only present during the breeding season (terns), while others are
present year round, although they may be more abundant during summer months (e.g. Black Guillemot,
many gull species). Many of the waders and divers are most prominent in the survey area during winter
months (Razorbill, Guillemot, Great-crested Grebe, Dunlin and Greenshank).

Of the 34 species recorded over 12 months, 15 occurred at maximum numbers of 10 or less, and 20 species
at a maximum of 20 or less individuals. Only Black-headed Gulls and Herring Gulls were present in
significant numbers for most of the 12- month period. They regularly roost on the jetties and quay walls in
this area. Cormorants also regularly frequent the monitoring area, often in numbers of more than 20 birds.

Given the low numbers of species and individual waterbirds that regularly use the area of the proposed
3FM Project, the risk of significant disturbance is low. Any potential impact will be slight and temporary in
nature.

For SCI species of South Dublin Bay & River Tolka Estuary, there will be no significant decrease in the
range, timing or intensity of use of areas by the target species, other than that occurring from natural
patterns of variation.

For SCI species of North Bull Island SPA, there will be no significant decrease in the range, timing or
intensity of use of areas by the target species, other than that occurring from natural patterns of variation.

For SCI species of the North-West Irish Sea cSPA, the intensity, frequency, timing, and duration of
disturbance will not occur at levels that significantly impact the achievement of targets for population size
and spatial distribution.

4.2.4.3.1.2 Noise Impacts

Construction noise at the proposed 3FM Project site will include general construction noise from vehicles
and plant, and handling of materials. The most significant noise generating activity will be pile driving. Pile
driving is an impulsive, but repetitive noise. All birds subject to an impulsive noise disturbance show a
species-specific response that varies with increasing exposure and increasing volume (Wright et al., 2010).
Many bird species can become habituated to most sounds, but unexpected sounds, such as a gunshot or

3FM Project, Dublin Port | Natura Impact Statement | Rev F | July 2024
93

WWW.rpsgroup.com



MAKING
COMPLEX
EASY

N I S ATETRA TECH COMPANY

an impulsive noise like pile driving, can cause an immediate energy expenditure escape flight, although the
birds may settle and habituate quickly ignoring all subsequent noises for the day (Owens 1977; Harris &
Davis 1998). An example of this is the frequent habituation of birds to gas bangers which are designed to
prevent birds landing on crops or airport runways (Harris & Davis 1998). This habituation more regularly
occurs when the noise is at regular intervals.

A study was undertaken on the effects of piling noise and vibration disturbance on birds within the Humber
Estuary SPA, Eastern England (RPS 2014). Despite consistent periods of double hydraulic piling activity
on the landward side of the seawall on the Humber, birds appeared to be largely unaffected by the noise
of piling. On some occasions birds were recorded arriving to feed during periods of piling activity. It was
considered that the screening of the mudflats by the seawall was effective in minimising disturbance effects.
The study results suggest that any disturbance associated with piling activity may have also been due to
the increased presence of people.

Wright et al. (2010) investigated the effects of impulsive noise on roosting shorebirds. Bird response to
perceived noise levels from an impulsive source at varying distances was measured. Response was
classified as none, behavioural change but no flight, flight but soon returned, and flight with site
abandonment. The latter two responses (involving flight) were deemed to be energetically costly, and the
first two taken to be harmless. A threshold value of approximately 70dB(A) distinguished the harmless and
energetically costly responses, and prompted the recommendation (with several caveats) that impulsive
noise limits should be restricted to less than 69.9dB at the receptor.

Cutts et al. (2009) considered impacts to birds utilising the Humber Estuary and summarised the general
construction noise thresholds that can have a potentially detrimental effect on birds. Noise up to 50dB(A)
was found to have no effect whereas noise between 50dB(A) and 85dB(A) caused head turning, scanning
behaviour, reduced feeding and movement to nearby areas. Above 85dB(A), response included preparing
to fly away, flying away and possibly leaving the area (Figure 4.4). The authors recommend that ambient
construction noise levels should be restricted to below 70dB(A), to ensure that birds will habituate to regular
noise below this level and mitigate any potential energy-expenditure as a direct consequence of noise.
Where possible, sudden irregular noises above 50dB(A) should be avoided as this causes maximum
disturbance to birds (Cutts et al. 2009).

IECS (2007) showed that in general birds were found to accept a wide range of steady state noise levels
from 55dB(A) up to 85dB(A), therefore complete exclusion of the site for foraging, roosting or breeding
within up to 250m of the noise was considered very unlikely. Evidence presented by Cutts et al. (2009) from
repair work to a pipeline in the Humber Estuary has shown that disturbed birds are likely to return within a
short time frame once disturbance ceases, potentially within 30 minutes, and with no evidence of effects
on numbers during surveys the following week, emphasising the short-term nature of any impacts.

Modelling of construction noise, including operation of piling rigs, was undertaken and is presented as
Appendix D to the NIS. This airborne noise modelling predicts that noise levels may exceed 80dB(A) to
85dB(A) at some locations near the source during some construction activities, notably during concrete
breaking for demolition, and during piling. However, levels rapidly attenuate to below 70dB(A) at distances
of about 50m from source, quickly reaching ambient levels throughout the surrounding Liffey estuary and
Sandymount areas. The pile-driving locations are screened from areas of key avian importance at
Sandymount Strand by existing buildings, port infrastructure and the Great South Wall. Given this
attenuation, the noise perceived by birds from 3FM Project construction sources is predicted to be below
the ‘safe’ 55dB(A) threshold prescribed by Cutts et al. (2009) in almost all instances.
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SCl species of birds in all parts of the South Dublin Bay & River Tolka Estuary SPA, are expected to rapidly
habituate to noise from pile driving operations and there will be no significant decrease in the range, timing
or intensity of use of areas by the target species, other than that occurring from natural patterns of variation.

For SCI species of North Bull Island SPA, there will be no significant decrease in the range, timing or
intensity of use of areas by the target species, other than that occurring from natural patterns of variation.

For SCI species of the North-West Irish Sea cSPA, the intensity, frequency, timing, and duration of
disturbance will not occur at levels that significantly impact the achievement of targets for population size
and spatial distribution.

4.2.4.3.2 Construction Effects on Breeding Seabirds

Dublin Port supports a breeding colony of Common Terns and Arctic Terns on four man-made structures
within the Port, two of which are designated as proposed Natural Heritage Areas (pNHAS), and one of these
is within the South Dublin Bay and Tolka Estuary SPA. The proposal to install a new 325m diameter ship
turning circle in the Liffey channel, and piled wharfs at Area N has the potential to cause high levels of
disturbance to the nesting tern sub-colonies within the port.

The most significant potential sources of impact on breeding tern colonies are activities and noise arising
from extensive piling operations at Area N during construction of a 650 m x 150 m open pile Lo-Lo wharf.
This will entail the driving of 216 tubular piles of 1.626 m diameter toward the outer face of the wharf and
2,275 tubular piles of 1.219 m in diameter to form the bulk of the support for this structure.

42432.1 Human Disturbance

Disturbance monitoring at the CDL and SPA sub-colonies throughout June 2022 indicates the nature of
disturbance that terns respond to and the degree of severity of that disturbance. The greatest proportion
of high-level disturbance events (60% and 66% in the case of Arctic Terns and Common Terns respectively)
were caused by other avian species, especially Herring Gull, Great Black-backed Gull and birds of prey,
rather than marine traffic or other anthropogenic sources.

Terns are known to be resilient to high levels of anthropogenic disturbance. Globally, terns are increasingly
nesting in high traffic areas, such as busy beaches in New York, California and Texas (Gochfeld 1978;
Massey 1981; Minsky 1987; Brubeck et al., 1981) and even allow visitors to walk through nesting areas via
paths or boardwalks (Cullen 1956; Dunlop 1996).

This increasing resilience to human-based activity is a direct result of habituation of the species, and
evidenced for example by the increased lack of disturbance events in research-colonies, where Common
Terns tolerate biologists approaching their nests to within 10m before flying off, and returning to the nest
and/or chicks once the biologist has retreated to 1-2m away (Nisbet 2000). Terns breeding in Dublin Port
are habituated to the busy port environment and the constant presence of people on shores near the
colonies.

Nonetheless, the conservation objectives for all three tern species in South Dublin Bay & River Tolka
Estuary include a target for disturbance at their breeding site, that human activities should occur at levels
that do not adversely affect the breeding common tern population. Additionally for common tern, to achieve
the conservation objectives for the species, there must be no significant decline in breeding population
abundance (apparently occupied nests (AONSs)) or productivity rate (fledged young per breeding pair).
Given the scale of the works proposed in proximity to the breeding sites of the tern colony, mitigation must
be prescribed to prevent the attainment of the conservation objectives for these breeding SCI species.
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4.2.4.3.2.2 Noise Impacts

Anthropogenic noise can cause disturbance to birds in a variety of ways. Some species are more sensitive
than others to loud noises (Ortega 2012). There are two recognised levels of response to disturbance:
effects and impacts (Robinson and Pollitt, 2002).

e Effects can be seen as observed responses (behavioural and/or distributional) by a bird to a
given disturbance. Examples of this include birds changing their feeding behaviour, taking flight or
being more vigilant. In these circumstances, although disturbed, birds may be able to use the
same or alternative sites without any major negative effects on their energy budget, and
ultimately on the survival of individuals (Gill et al. 2001).

e Impacts in this context imply a reduction in body condition, productivity or survival and are
therefore of primary conservation concern as they may result in an adverse effect at the
population level, if enough individuals are affected. Whether disturbance results in an impact
depends largely on the availability of alternative sites and the energetic costs of displacement
(Goss-Custard et al. 1995).

Noise from construction activity sources such as pile driving may affect birds by two distinct pathways.
Aerial noise may be heard by birds while they are foraging, roosting, swimming or flying close to the
construction site. Underwater noise may affect bird species that forage by diving or plunge-diving, including
cormorants, shags, grebes, mergansers, auks, gannets, and terns. In the case of underwater noise any
impacts on diving species are likely to be indirect through displacement of prey species. Noise impacts on
estuarine fish communities have been assessed in section 4.2.3. This assessment finds that noise from
piling is very unlikely to lead to more than a slight, short-term impact at a population level in marine,
estuarine resident and migratory species of fish. Effects of underwater noise on the prey species of
seabirds is therefore considered negligible.

The sounds that birds hear can be divided into threatening and non-threatening sounds. Examples of non-
threatening sounds are wave noise on a beach or constant traffic noise from a road. Threatening sounds
include impulsive sounds such as gunfire, explosion or barking of a dog. The general sound of construction
(not including piling) is not impulsive (sudden, loud or shocking) but tends to be continuous and low
frequency noise such as that made by machinery and vehicular traffic. However, impulsive sounds such as
demolition and pile driving may require mitigation to prevent disturbance.

On average, birds hear less well than many mammals, including humans. Acoustic deterrents or gas banger
devices are not generally effective because birds habituate to them and eventually ignore them completely.
Devices that purport to use sound frequencies outside the hearing range of humans are most certainly
inaudible to birds as well because birds have a narrower range of hearing than humans do (Birkhead 2012).

Dooling (2002) reviewed the literature on how well birds can hear in noisy (windy) conditions and suggested
that birds cannot hear certain mechanical noises as well as humans can in these conditions. Results of a
trial on a colony of Crested Terns (Sterna bergii) in Australia, found that the maximum responses observed,
preparing to fly or flying off, were restricted to exposures to simulated aircraft noise levels of greater than
85dB(A). A scanning behaviour involving head-turning was the minimum response, and this, or a more
intense response, was observed in nearly all birds at all levels of noise exposure. However, an intermediate
response, such as an alert behaviour, demonstrated a strong positive relationship with increasing exposure.
Ambient noise may also impact on communication distance and a bird’s ability to detect calls, such as alarm
calls. These effects could include damage to hearing from acoustic over-exposure (either increasing in
volume or increasing in exposure time), behavioural and/ or physiological effects such as increased
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production of stress hormones and hypertension, and the masking of biologically relevant sounds such as
communication signals (Dooling & Popper 2007; Barber et al., 2010).

Worst-case predicted construction noise levels from the proposed development are 75dB(A) to 80dB(A) at
the tern colonies on both the SPA Platform and the CDL Dolphin (refer Appendix D), and are due to
demolition and dredging works in their immediate vicinity. This is below the 85 dB(A) level cited above as
likely to result in disturbance. It is important to note that dredging will not take place during the tern nesting
season and this will significantly mitigate noise impacts. Noise from piling works is likely to be less than
75dB(A) at both colonies.

Noise measurements taken at Dublin Port for the previous MP2 Project in 2015 show that a tern colony
itself generates noise up to 70 to 80 dB(A) in the breeding season through the continuous calling of the
terns. Such noise may therefore exceed audible construction noise from the 3FM site at the piling exclusion
zone of 75m distance.

The conservation objectives for all three tern species in South Dublin Bay & River Tolka Estuary include a
target for disturbance at their breeding site, that human activities should occur at levels that do not adversely
affect the breeding common tern population. It is considered that the effects of construction noise shall not
prevent or delay the achievement of the conservation objectives for the three tern SCI species of South
Dublin Bay & River Tolka Estuary SPA.

4.2.4.3.3 Operational Phase Effects

Potential impacts arising during the operational phase of the proposed 3FM Project consist of increased
disturbance of waterbirds, impacts on birds using a feeding resource at Poolbeg/GSW, and the potential of
birds colliding with the proposed new SPAR Bridge.

4.2.4.3.3.1 Increased Disturbance of Waterbirds

Human-related disturbances to foraging or resting waterbirds during the annual cycle can come from a
range of sources, including industrial and recreational sources (Robinson and Pollitt, 2002). Anthropogenic
disturbances may cause birds to fly short distances or to alternative areas. Responses to less severe events
may include alert pose, or head tilt, and in more severe events long-distance flight, or site abandonment
(Collop et al., 2016). High levels of disturbance pose risks during both the breeding season and the winter
staging season. These include energetic costs due to reduced feeding times, and higher energy
expenditure due to flying away, both of which can reduce the rates of survival within species. These costs
can be compensated for by feeding for longer, or flying to an alternative feeding area, however such
responses are less likely to adequately compensate when food supplies are low, or there is a lack of suitable
alternative places to feed, and when disturbance levels are higher.

It is reasonable to conclude that the existing high levels of anthropogenic noise, traffic and disturbance
associated with the operational use of the Dublin Port estate has resulted in the birds that breed and
overwinter here becoming habituated to much of the human activity in the area. The nature of such activity
will not change in the 3FM operational phase. The portion of South Dublin Bay & River Tolka Estuary SPA
to the south of the 3FM development site, including Sandymount which is an important staging site for post-
breeding terns, and supports high numbers of foraging waterbirds (including Species of Conservation
Interest), is remote and screened from the project area. Nor will the 3FM Project promote any additional
activities, or increase in existing activities, in this SPA. It is therefore concluded that disturbance impacts
due to 3FM during operation will be negligible and not significant at population level.

3FM Project, Dublin Port | Natura Impact Statement | Rev F | July 2024
97

WWW.rpsgroup.com



MAKING
COMPLEX
EASY

N I S ATETRA TECH COMPANY

For SCI species of South Dublin Bay & River Tolka Estuary, there will be no significant decrease in the
range, timing or intensity of use of areas by the target species, other than that occurring from natural
patterns of variation.

For SCI species of North Bull Island SPA, there will be no significant decrease in the range, timing or
intensity of use of areas by the target species, other than that occurring from natural patterns of variation.

4.2.4.3.3.2 Disturbance impacts at Poolbeg/GSW Feeding Area

A small intertidal area is exposed at low tides near the ESB/Ringsend outfall. This area was identified as
potentially important for feeding waders but it is not within South Dublin Bay & River Tolka Estuary SPA.
The intertidal area comes close to the proposed Area N, and is partially within the project red line, but is
not subject to any 3FM Project proposed development. Whist this area is not being developed as part of
the proposed 3FM Project, and will still be accessible, it is likely that its western portion may become less
unattractive to feeding waterbirds given the proximity and height of the Lo-Lo terminal once constructed.

In 2023, NPWS published a ‘Comparison of Ireland’s Special Protection Area and Important Bird Area
Networks’ (NPWS, 2023). This area is not included as an important bird area in Figure 41c of that report,
which illustrates South Dublin Bay & River Tolka Estuary SPA with the boundary of the latest version of the
associated IBA. This area is also not a coded Dublin Bay I-WeBS count sub-site but is included in the
survey areas for the Dublin Bay Birds Project (DBBP) and holds regular numbers of Black-headed Gulls,
and smaller numbers of Sanderling, Black-tailed Godwits and Redshank.

Bird counts at the intertidal area and the adjacent Liffey Estuary during October and November 2022 (refer
Appendix D) recorded the presence of 26 species. Black-headed, Herring, and Common Gulls were the
most frequently recorded species and present in largest numbers. Cormorants were also frequent in the
area at numbers of up to 70 individuals. Amongst the waders, Turnstones were regular at the site, reaching
a maximum count of 29 individuals.

Although high-counts of Black-tailed Godwit have been recorded at Poolbeg previously, none were
observed in the survey at the Poolbeg/GSW feeding area during October and November 2022. However,
small groups of 10 to 19 Black-tailed Godwits were recorded during the TTTCC surveys over a 12-month
period, although not specifically at this site. They occurred at low tides mainly during the winter months.

It has long been documented that Black-headed Gulls are attracted to sewage works (e.g. Vernon, 1972)
and it is reasonable to infer that the small area of intertidal habitat at the Poolbeg Outfall is currently
attractive to waterbirds, particularly Black-headed Gulls, as a result of the ESB Poolbeg cooling water and
Ringsend WwTP effluent which both discharge out the cooling water channel.

The wastewater discharge channel is currently in disrepair and sections of channel wall have failed allowing
fugitive discharges upstream of the outfall, and sediment accumulation at the channel outfall. This situation
will be addressed as part of a separate project by Uisce Eireann to upgrade works at Ringsend to improve
the water quality of Dublin Bay. Such works may render the intertidal area at the outfall less attractive as a
feeding location for waterbirds.

Survey data does not support the suggestion that the small intertidal area at the Poolbeg/GSW outfall is a
significant feeding site for local birds at a population scale, although it is used by some waders. Most
species recorded (gulls, ducks, Cormorants, Shags, Razorbils, Gannet, Red-breasted Merganser) were
those that use the sub-tidal resource for feeding, loafing or roosting. Only small numbers of waders
(Turnstone, Redshank, Oystercatcher, Greenshank, and Dunlin) were recorded, Turnstone being the most
frequent and reaching a maximum count of 29.
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While it is likely that construction of the proposed Lo-Lo terminal will cause some displacement of birds
from the western end of the feeding area, this will not have any significant impact on bird populations given
the generally small numbers availing of the intertidal resource and its limited extent.

For SCI species of South Dublin Bay & River Tolka Estuary, there will be no significant decrease in the
range, timing or intensity of use of areas by the target species, other than that occurring from natural
patterns of variation.

For SCI species of North Bull Island SPA, there will be no significant decrease in the range, timing or
intensity of use of areas by the target species, other than that occurring from natural patterns of variation.

4.2.4.3.3.3 Potential Collision with SPAR Bridge
The construction of the proposed new SPAR Bridge poses a theoretical risk of bird strike during operation.

The Vantage Point survey indicates that only Black-headed and Herring gulls used the flyway over the
proposed site of the SPAR Bridge regularly. Other species occurred sporadically or in low numbers, less
than 10 birds observed in a three-hour watch period in almost all instances. The majority of birds passed
at heights above 20 m (77%). Only 11% were below 5 m and these were mostly Black-headed Gulls.

The proposed new bridge will be a bascule lift bridge and similar in dimensions to the existing Tom Clarke
Bridge which has an opening span of 31.5 m, and a running surface that is 1.85 m above H.A.T. Supporting
piers of the new bridge will largely align with those of the existing bridge as will the opening section. The
Tom Clarke Bridge opens three times a day on average to allow river traffic to pass. Opening times are
restricted and are generally not permitted between 0630 to 1000, and 1500 to 2000. The proposed new
bridge will open synchronously with the Tom Clarke Bridge. There is no history of bird strikes at the Tom
Clarke Bridge.

Given the generally low profile of the existing and proposed bridges, the low numbers of birds traversing
the site, and their passage at altitudes above 20 m in general, the likelihood of bird collision with the
structure is low and the risk is negligible and not significant.

For SCI species of South Dublin Bay & River Tolka Estuary, the SPAR bridge will not delay or prevent
achievement of the conservation target for the long-term population trend for the non-breeding SCls to
remain stable or increasing

For SCI species of North Bull Island SPA, the SPAR bridge will not delay or prevent achievement of the
conservation target for the long-term population trend for the non-breeding SCIs to remain stable or
increasing

4.2.4.4 Mitigation Measures

A programme to monitor winter wetland birds in the European Site at South Dublin Bay and Tolka Estuary
SPA shall be undertaken adjacent to the 3FM Project site within the Tolka Estuary (continuation of the DPC
sponsored Dubllin Bay Birds Project). This monitoring programme shall continue throughout the
construction phase and for a period of two years after the completion of the works, with monthly surveys
from October to March. The results of this monitoring programme shall be submitted to the planning
authority at 12-monthly intervals to maintain a public record.

The programme to monitor winter wetland birds shall include area OUL63 in the Lower Liffey Estuary. This
monitoring programme shall continue throughout the construction phase and for a period of two years after
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the completion of the works, with monthly surveys from October to March. The results of this monitoring
programme shall be submitted to the planning authority at 12-monthly intervals to maintain a public record.

Where known Black Guillemot nesting sites are likely to be unavailable to birds in the following season due
to 3FM works, they will be blocked in advance over the winter preceding the breeding season to prevent
access and nest boxes will be deployed in the immediate vicinity.

A programme to monitor Black Guillemots in Dublin Port shall be undertaken. This monitoring programme
shall continue throughout the construction phase and for a period of two years after the completion of the
works, with monthly surveys during the breeding season from April to May. The results of this monitoring
programme shall be submitted to the planning authority at 12-monthly intervals to maintain a public record.

A programme to monitor the existing Tern colonies and proposed Tern Colony under the 3FM Project shall
be undertaken. This monitoring programme shall continue throughout the construction phase and for a
period of two years after the completion of the works, with surveys undertaken within the period from April
to September, under licence from NPWS. The results of this monitoring programme shall be submitted to
the planning authority at 12-monthly intervals to maintain a public record.

No pre-construction site clearance or removal of vegetation in terrestrial areas shall take place during the
bird breeding season (i.e., 15t March — 315t August). Such works shall be undertaken outside the breeding
season (i.e., work should take place during September — February) to ensure no disturbance to terrestrial
breeding birds.

Planting in the shelterbelt south of Area O should include use of native species that maximise the foraging
and nesting opportunities for passerines using the area.

No rock breaking shall take place during demolition of the Sludge Jetty within 75 m of tern sub-colonies at
CDL or ESB Platform during May and June.

No piling shall take place within 75 m of tern sub-colonies at CDL or ESB Platform during May and June.
At the beginning of each working day or following any break lasting 30 minutes or longer, all piling will be
subject to a soft start, to allow birds to become habituated to the increasing noise levels.

Capital Dredging for the turning circle shall take place outside the tern breeding season (i.e. 15t April — 30™
July).

The existing Sand Martin colony at the western side of the mouth of Pigeon House Harbour will remain
untouched by 3FM works. Any works proposed in the vicinity will be planned so as to minimise disturbance
during the bird breeding season. In addition, a 4 m high screen will be erected between demolition works
in the vicinity of Pigeon House Harbour and the Sand Martin colony to prevent disturbance of birds. The
screen shall be in place prior to start of the nesting season (by mid-April) if demolition is planned during the
nesting season.
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4.2.5 Effectiveness of Mitigation Measures

4.25.1 Evidence of Effectiveness

The Annual Environmental Monitoring Reports** required under EPA Dumping at Sea Permit S0024-01
summarise environmental monitoring works undertaken during construction of ABR Project to confirm the
efficacy of the mitigation measures implemented as part of construction phase of ABR.

** 1t AER available at http://www.epa.ie/licences/lic eDMS/090151b280601fc9.pdf
2" AER available at http://www.epa.ie/licences/lic eDMS/090151b2806845db.pdf

4.2.5.1.1 Water Quality

In agreement with the competent authority, monitoring stations were established in the Port to provide
detailed information on relevant water quality parameters. They measure real time water quality and
continuously relay the data to a shore-based location for compliance assessment. Trigger levels of
dissolved oxygen (falling below 6 mg/l) and peak suspended solids (rising more than 100 mg/l above
background levels) that initiate investigations have been set.

High frequency water quality monitoring at three locations in the port has shown water quality to be
satisfactory during the period reported. Occasional low dissolved oxygen and high turbidity values were
recorded but these were of no environmental significance and did not reflect any environmental effects of
construction activities associated with the ABR Project.

Data collected during a maintenance dredging campaign provides evidence that the disposal of dredge
material at the disposal site had no measurable effect on water quality outside the dumpsite, or even within
the dump site at relatively short distances away from the spot where the dredger released its load. The
same measures proposed in the ABR Water Quality Management Plan and the MP2 Water Quality
Management Plan are proposed in a 3FM Project Water Quality Management Plan.

4.2.5.1.2 Marine Mammals

Part of the environmental monitoring being undertaken as part of compliance with ABR and MP2 project
consents includes visual and acoustic monitoring of marine mammals. This also falls under the reporting
procedure of the EPA Annual Environmental Report (AER) associated with Dumping at Sea Permit S0024-
01.

In 2018, MMOs carried out 24 pre-start watches and 1,134 monitoring watches in advance of the start of
dredging operations. Monitoring effort-watches were carried out during all transits of the dredging vessel
between the loading sites and the disposal site.

A total of 105 mitigation measures were instigated by the MMOs during dredging operations, which all
related to marine mammals being present in the Monitoring Zone. On the majority of occasions (102 out of
105) the dredge vessel relocated to a loading or dumping site where marine mammals were not present
within the 500m Monitoring Zone. On the remaining three occasions, operations were permitted to
commence once the animal had left the Monitoring Zone for a period of more than 30 minutes.

This demonstrates that the Marine Mammal Management Plan (MMMP) implemented for construction of
the ABR Project contains mitigation that is effective. The same measures proposed in the ABR MMMP
and MP2 MMMP are to be applied in the 3FM MMMP.

3FM Project, Dublin Port | Natura Impact Statement | Rev F | July 2024
101

WWW.rpsgroup.com


http://www.epa.ie/licences/lic_eDMS/090151b280601fc9.pdf
http://www.epa.ie/licences/lic_eDMS/090151b2806845db.pdf

MAKING
COMPLEX
EASY

N I S ATETRA TECH COMPANY

4.2.5.2 Implementation of Mitigation Measures

Mitigation measures set out in the CEMP will form part of the Contract Documents for the construction
stage to ensure that the appointed contractor undertakes the works required to implement the mitigation
measures.

DPC has an established liaison group for the MP2 Project which includes representatives of DPC, the
Contractor, Dublin City Council (DCC) and The Department of Housing, Local Government and Heritage
Foreshore Unit. The group meets at quarterly intervals each year with an agenda and minutes taken of the
meetings. It is proposed that this liaison group will be maintained to provide environmental oversight of the
construction phase of the 3FM Project also.

DPC will appoint a suitably qualified person to the role of Environmental Facilities Manager (Environmental
Clerk of Works) to monitor the 3FM Project construction works. The Environmental Facilities Manager will
have the authority to:

° review method statements;

° oversee work;

provide instruction to the Contractor(s); and

require the temporary cessation of works, where necessary.

The Environmental Facilities Manager will provide monthly reports to the members of the liaison group. The
Environmental Facilities Manager will work closely with the Contractor's site supervisors to monitor activities
and ensure that all relevant environmental legislation is complied with and that the requirements and
implementation of the mitigation measures and relevant management plans of the CEMP are implemented.

4.3 Conclusion of the Stage 2 Appraisal

Having regard to the relevant legislative requirements and methodology, a Stage 1 Screening appraisal
was undertaken as to whether or not the proposed 3FM Project is likely to have a significant effect on
European sites, as described in detail in the AASR.

LSEs could not be excluded at screening stage for the following European sites, without further evaluation
and analysis, or the application of measures intended to avoid or reduce the harmful effects of the proposed
development on the sites concerned, and hence these European sites were “screened in” for Stage 2
Appropriate Assessment:

e  The possibility of likely significant Underwater Noise and Disturbance effects on:
o the Harbour porpoise community of:
= Rockabill to Dalkey Island SAC;
=  Codling Fault Zone SAC;
= Lambay Island SAC;
o the Grey seal population of Lambay Island SAC;
o the Harbour seal population of Lambay Island SAC;

e  The possibility of likely significant Water Quality and Habitat Deterioration effects on:
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o Mudflats and sandflats not covered by seawater at low tide in North Dublin Bay SAC;
o Mudflats and sandflats not covered by seawater at low tide in South Dublin Bay SAC;
o Annual vegetation of drift lines in South Dublin Bay SAC;

o Reefs in Rockabill to Dalkey Island SAC;

o Reefs in Lambay Island SAC;

o Submarine structures made by leaking gases in Codling Fault Zone SAC;

o theintertidal wetland areas of the Tolka Estuary as a resource for the regularly occurring
migratory waterbirds of:

= South Dublin Bay & River Tolka Estuary SPA,
= North Bull Island SPA; and

o the prey resources available for the seabird Special Conservation Interest species of:
= South Dublin Bay & River Tolka Estuary SPA;
= North Bull Island SPA;
= Howth Head Coast SPA
= Dalkey Island SPA; and
= North-West Irish Sea cSPA

o the prey resources available for the marine mammal Qualifying Interest species of:
= Rockabill to Dalkey Island SAC
= Lambay Island SAC; and
= Codling Fault Zone SAC

e  The possibility of likely significant Aerial Noise and Visual Disturbance effects on:

o the breeding waterbird Special Conservation Interest species of South Dublin Bay & River
Tolka Estuary SPA,;

o the non-breeding waterbird Special Conservation Interest species of South Dublin Bay &
River Tolka Estuary SPA; and

o the non-breeding waterbird Special Conservation Interest species of North Bull Island SPA.

As set out in this NIS, a subsequent Stage 2 Appropriate Assessment appraisal of the implications of the
proposed 3FM Project on European sites in view of their conservation objectives was then undertaken so
as to enable the competent authorities to determine if the proposed development would adversely affect
the integrity of any European site.

Having considered the further investigation and analysis, which is set out in the NIS, the conclusion of this
Stage 2 Appropriate Assessment appraisal is that the competent authorities can conclude, based on best
scientific knowledge, that there will be no adverse effects upon the integrity of any European site
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consequent upon the implementation mitigation measures prescribed in this NIS. Accordingly, the
competent authorities can conclude, beyond reasonable scientific doubt, that the construction and
operation of the 3FM Project, whether considered alone or in combination with other plans and projects,
will not adversely affect the integrity of any European site.
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Appendix A: Sediment Plume Assessment
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13 MATERIAL ASSETS - COASTAL PROCESSES
13.1 Introduction

This chapter assesses the potential impact of the 3FM Project on the coastal processes in the Dublin Port and
Dublin Bay areas and includes information about the tidal regime, the inshore wave climate and sediment

dispersion to enable the competent authority to assess the potential impacts on coastal processes.

The assessment presented in this chapter is based on the project description detailed in Chapter 5 of this EIAR.

Additional technical information of relevance to this chapter can also be found in the following appendices:
e Appendix 13-1 — Detailed description of hydraulic modelling software.

e Appendix 13-2 — Model calibration and validation.

e Appendix 13-3 — Dispersion of thermal plume modelling validation report.

e Appendix 13-4 — Cumulative impact of sediment deposition and dispersion with activities permitted under
(S0004-03 and S0024-02)

e Appendix 8-2 - Particle Size Analyses (used to inform the sediment transport modelling).

13.2 Assessment Methodology

13.2.1 Modelling Methodology

RPS used the MIKE 21/3 hydrodynamic numerical modelling software package developed by DHI, to address
potential coastal processes issues. This was achieved by developing a range of two dimensional and three
dimensional numerical models to represent:

e The pre-project scenario (in this case, post-Alexandra Basin Redevelopment (ABR) Project and MP2

Project); and

e  The post-project scenario with the 3FM Project works in place.

These models were used in conjunction with hydrographic survey data and site specific water quality monitoring
data to assess the construction and operational impacts of the 3FM Project in the context of the following coastal

processes:

e  The dispersion and settlement of sediment plumes generated during dredging operations;
e  The dispersion of sediment material disposed of at the offshore dump site;

e  The tidal regime;

e Sediment dynamics and the morphological response of the seabed within Dublin Port;

e  The inshore wave climate;

e Dispersion of thermal plumes relating to industrial activities within Dublin Port; and

e  Flood risk to the surrounding areas.
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The impact of the 3FM Project on these coastal processes has been quantified by using difference plots
throughout this chapter, i.e., post-project minus pre-project conditions. As such, the extent and magnitude of
potential impacts as a result of the 3FM Project can be clearly compared against baseline conditions. To
conclude the assessment, mitigation measures are proposed to reduce impacts, where appropriate. This
enables a “with mitigation” assessment to be made of any residual impact as a result of the construction and

operational phases of the 3FM Project and/or in combination with other projects in the vicinity of Dublin Port.

13.2.2 Coastal Process Modelling Software

A suite of coastal process models, based on the MIKE software developed by DHI, was used to assess the
potential impact of the 3FM Project on the coastal processes within Dublin Port and Bay. The MIKE system is
a state of the art, industry standard, modelling system, based on a flexible mesh approach. This software was

developed for applications within oceanographic, coastal and estuarine environments.

A brief synopsis of the MIKE system and modules used for this assessment is outlined below whilst a full

description can be found in Appendix 13-1:

1. MIKE 21 & MIKE 3 Flow Model FM system - Using these flexible mesh modelling systems, it is possible
to simulate the mutual interaction between currents, waves and sediment transport by dynamically coupling
the relevant modules in both two and three dimensions. Hence, a full feedback of the bed level changes

on the waves and flow calculation can be included.

2. The Hydrodynamic module — Simulates water level variations and flows in response to a variety of forcing
functions in lakes, estuaries and coastal regions. The HD Module is the basic computational component of
the MIKE 21 and MIKE 3 Flow Model systems providing the hydrodynamic basis for the Sediment Transport

and Spectral Wave modules

The Hydrodynamic module solves the two/three-dimensional incompressible Reynolds averaged Navier-
Stokes equations subject to the assumptions of Boussinesq and of hydrostatic pressure. Thus, the module
consists of continuity, momentum, temperature, salinity and density equations. When being used in three
dimensions, the free surface is taken into account using a sigma coordinate transformation approach

whereby the vertical layer is divided into a discrete number of layers fixed proportionally to water depth.

3. The Spectral Wave module — Simulates the growth, decay and transformation of wind-generated waves
and swell in offshore and coastal areas and accounts for key physical phenomena including wave growth

by wave action, dissipation, refraction, shoaling and wave-current interaction.

4. The Sediment Transport module - Simulates the erosion, transport, settling and deposition of sediment
in marine and estuarine environments and includes key physical processes such as forcing by waves,
flocculation and sliding. The module can be used to assess the impact of marine developments on erosion

and sedimentation patterns by including common structures such as jetties, piles or dikes.

5. The Mud Transport module — Simulates the erosion, transport, and deposition of cohesive sediments in
water bodies. This multi-fraction, multi-layer model incorporates wave dynamics, salt-flocculation, and
sediment consolidation and can be used to assess the spreading and behaviour of dispersion of

sediment using built-in dredging module.

13-2

IBE2022 Rev F



MAKING
COMPLEX
EASY

3FM PROJECT ATETRATECH COMPANY
DUBLIN PORT COMPANY EIAR CHAPER 13 MATERIAL ASSETS — COASTAL PROCESSES

13.2.3 Coastal Process Models and Data Sources

The models used to assess the impact of the 3FM Project on the coastal processes were developed from RPS’
present-day Dublin Bay model.

RPS’ present-day Dublin Bay model was created using flexible mesh technology to provide detailed information
on the coastal processes around Dublin Port and Dublin Bay. The model uses mesh sizes varying from
250,000 m? (equivalent to 500 m x 500 m squares) at the outer boundary of the model down to a very fine 32 m?
(equivalent to ¢.6 m x 6 m squares) within the vicinity of the proposed development The bathymetry of this
model was developed using data gathered from hydrographic surveys of the Dublin Port and Tolka estuary
which have been regularly undertaken since 2017 and supplemented by data from the Irish National Seabed
Survey, INFOMAR and other local surveys collated by RPS for the Irish Wave and Water level Study (ICWWS,

2020). The extent, mesh structure and bathymetry of this model is illustrated in Figure 13.1.
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Figure 13.1: Extent and bathymetry (left) and mesh structure (right) of the Dublin Bay model

The Dublin Bay model was then updated to produce a 2D version of the model that represented the pre-3FM
Project scenario (in this case, this represents the post-ABR Project and MP2 Project layout within Dublin Port).
The Dublin Bay model was further updated to produce a second 2D version of the model which represented
Dublin Port post implementation of the 3FM Project. As such the post-project scenario model had updated
bathymetry at the SPAR, Maritime Village, Area K, Turning Circle and Area N.

Importantly, the post-project scenario model also included the extensive pile configuration Area N. In line with
DHI guidance, each individual pile was represented using the “structure” function in MIKE. The effect of these
structures is modelled as sub-grid structures by an additional volume force to the momentum equation in the
column of cells where the structure is located. A drag-law is used to capture the increasing resistance imposed
by the piers as the flow speed increases. The detailed representation of piles in the vicinity of Area N is illustrated
in Figure 13.5.
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These two-dimensional models were used to appraise the impact of the 3FM Project on the existing tidal regime,
the inshore wave climate and the dumping and dispersion of dredge material at the licensed offshore disposal
site. However, as the coastal processes within Dublin Port are highly three-dimensional owing to the freshwater
input from the Rivers Liffey, Tolka and Dodder, it was necessary to develop 3D versions of the pre and post-
project scenario models. These 3D models were also used to assess the potential impact of the 3FM Project
on the dispersion of thermal plumes generated by various assets that discharge into, or abstract water from the

inner Liffey channel.

As illustrated in Figure 13.2, the offshore boundary of the 3D versions of the pre and post-project scenario
models extended from the Ben of Howth to Dalkey and includes the Dublin Bay area. These 3D models were
comprised of up to six discrete vertical sigma layers and were used to assess the sediment plumes generated

during the various dredging operations within Dublin Port and the operational performance of the 3FM Project.

The bathymetry of the pre and post-project scenario models in the Dublin Port area is illustrated in Figure 13.3
and Figure 13.4 respectively. A summary of the models that were developed for the 3FM Project assessment

and their purpose is summarised in Table 13.1.

Table 13.1 Summary of the numerical models developed for the 3FM Project assessment and their purpose

Present day Dublin Bay e Initial Calibration ¢ Thermal plume dispersion

Calibration
) ) . . e Tidal regime . .
Pre-project scenario (Dublin Portwith | =\ o e Tidal regime
ABR and MP2 Projects in place) e Thermal plume dispersion

e Sediment disposal

e Tidal regime

. . . . |* Tidal regime Dredging & dispersion
Post-project scenario (Dublin Port with | / Wave cﬁmate * 9 _g P
ABR, MP2 and 3FM Projects in place) : _ e Operational performance of the
e Sediment disposal 3FM Project

e Thermal plume dispersion
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Figure 13.2: Extent and bathymetry of the 3D Dublin Port post 3FM Project model
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Figure 13.4: Bathymetry of the Dublin Port post 3FM Project model including all dredged pockets — levels
illustrated to Mean Sea Level
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Figure 13.5: Detailed representation of >2500 pile structures in the vicinity of Area N

In addition to the extensive bathymetric surveys of Dublin Port and the Tolka estuary area, a comprehensive
sediment survey of the Tolka estuary was undertaken by Hydrographic Surveys Ltd in December 2017.
Additional bathymetry and particle size survey information was subsequently collected by Hydromaster between
2022 and 2023. The outputs of the Particle Size Analyses (PSA), which were used to inform the input

parameters for the sediment transport simulations, are presented in Appendix 8-2.
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Tidal current meter and surface elevation data recorded by multiple Acoustic Doppler Current Profilers (ADCPS)
instruments that were deployed over various hydrographic surveys was used to calibrate and validate the

present-day Dublin Bay model. This calibration process is described in full detail in Appendix 13-2.

Current velocities have also been continuously recorded at the centre of the dump site between September
2017 and April 2021. These recordings have also been used to validate the Dublin Bay model reported in the
Annual Environmental Report (AER) 2022 to the EPA under Dumping at Sea Permit S0024-02.

The model verification process confirmed that the present Dublin Bay model provides a very good

representation of the coastal processes in the Dublin Port and Dublin Bay areas.

Prior to assessing the potential impact of the 3FM development, the thermal plume model was calibrated based
on the present-day scenario. This calibration process is described in full detail in Appendix 13-3. ESB supplied
three thermal plume survey reports to enable model verification and therefore increase confidence in the
outcomes of the numerical modelling studies. The thermal plume model development and calibration process
was independently audited by DHI and determined to be fit for the purpose of undertaking a comparative study
to evaluate the impacts of the proposed development of 3FM on existing thermal discharges and intakes in
Dublin Port (see Section 13.5.2.3 and Appendix 13-3).

13.2.3.1 Boundary Conditions

The tidal boundary conditions for the 2D pre-project and post-project scenario models were taken from RPS'
Irish Seas Tidal Surge Model (ISTSM). This model was developed using flexible mesh technology with the mesh
size (model resolution) varying from circa 24 km along the offshore Atlantic boundary to circa 200 m around the
Irish coastline. The extent and bathymetry of the ISTSM tidal surge model is presented in Figure 13.6. RPS also
utilised their Irish Coastal Protection Strategy Study (ICPSS) east coast wave model to gather wave boundary
data for the Dublin Bay model to ensure that the hydrodynamic influence of the offshore Kish and Codling banks
were accounted for in the model. The extent and bathymetry of the ICPSS east coast wave model is presented
in Figure 13.6.

Tidal boundary condition data for the 3D models were taken from the 2D pre-project and post-project scenario
models.

All open sea boundaries were applied to the model as Flather boundaries whereby temporarily and spatially
varying water level and current velocities are specified along the boundary. Flather boundaries are one of the
most efficient boundary condition methods to downscale coarse model simulations to higher resolution areas

as it avoids instabilities commonly associated with water level boundaries.
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Figure 13.6 Extent and bathymetry of the ISTSM tidal surge model (left) and east coast wave model (right)

13.2.3.2River Flows

The mean annual river flow values presented Table 13.2 in for the Liffey, Dodder and Tolka were used in the
numerical model simulations of the tidal regime. Mean winter river flows were used to model the dispersion and
fate of sediment plumes arising from the capital dredging works as dredging works are to be restricted to winter

months only. Both the mean winter and annual river flows used for various rivers are presented in Table 13.2.

Table 13.2 Mean annual discharge rates from the Liffey, Dodder and Tolka used in the coastal process models

Liffey 25.0 2.0
Dodder 4.0 0.5
Tolka 3.0 0.5

13.3 Receiving Environment
In this section of the environmental appraisal, the following processes were considered based on a pre-3FM
Project scenario (Dublin Port with the ABR & MP2 Projects in place):

= Tidal regime: Current speeds and direction.

= Wave patterns: Significant wave heights and directions.

= Dispersion: Dispersion of sediments and of thermal plumes associated with assets discharging into or

abstracting water from Dublin Port.

This assessment was undertaken with reference to both the simulated model data and, where applicable,
hydrographic survey data (see Section 13.2.3) and site-specific water quality monitoring data made available

by Dublin Port Company’s Environmental Monitoring Programme (ongoing for the ABR & MP2 Projects).
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13.3.1 Tidal Regime within Dublin Port (Baseline scenario)

The MIKE 21 Hydrodynamic module described in Section 13.2.3 was used in conjunction with the pre-3FM
Project scenario (Dublin Port with the ABR & MP2 Projects in place) 2D model to derive baseline tidal regime

information within Dublin Port.

Typical tidal flow patterns for a spring ebb and spring flood tide are presented in Figure 13.7 and Figure 13.8
These tidal flow diagrams illustrate that the current speeds in the central navigation channel are marginally
higher during mid-ebb conditions relative to mid-flood conditions owing to the contribution of flow from the Liffey,
Dodder and Tolka.
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Figure 13.7: Typical spring mid ebb tidal flow patterns — Pre-3FM Project
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Figure 13.8: Typical spring mid flood tidal flow patterns — Pre-3FM Project
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13.3.2 Wave Climate within Dublin Port (Baseline scenario)

Offshore wave data for points at 5.66°W, 55.50°N and 5.66°W, 55.25°N were taken from the UK Met Office
European wave model used as a source to select the largest event for each of the north east, east and south
east directions. The three hourly data included wind wave and swell wave components in the form of the
significant wave height, mean wave period, peak wave period and mean wave directions. The offshore wave

climate data used in the wave transformation simulations are summarised in Table 13.3.

The MIKE 21 Spectral Wave module described in Section 13.2.3 was used in conjunction with the pre-3FM
Project scenario 2D model to transform the offshore wave conditions for the north easterly, easterly and south

easterly storm events into the nearshore. These offshore wave conditions are summarised in Table 13.3.

It should be noted that the Spectral Wave module was considered the most appropriate method to assess the
inshore wave climate as the alternative Boussinesq wave harbour disturbance model does not account for wind
wave generation. This a particularly important factor for much of the inner Port area whereby the wave climate

is often dominated by wind waves generated over short fetches.

Figure 13.9, Figure 13.10 and Figure 13.11 present the inshore wave heights in Dublin Bay at spring high tide
during north easterly, easterly and south easterly storm events respectively. It will be seen from these figures
that based on these simulations the largest waves that propagate into Dublin Port occur during easterly storm

events at spring high water.

The wave was continuously recorded at the centre of the dump site between September 2017 and April 2021.
These recordings have also been used to validate the predictions of storm waves entering Dublin Bay (reported
in the Annual Environmental Report (AER) 2022 to the EPA under Dumping at Sea Permit S0024-02.

Table 13.3 Offshore wave climate data used to simulate the inshore wave climate

North Easterly 4.6 8.9 29

Easterly 5.5 8.2 98

South Easterly 5.4 10.4 148
13-10
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Figure 13.9: North Easterly storm wave heights at spring high water — Pre-3FM Project
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Figure 13.10: Easterly storm wave heights at spring high water — Pre-3FM Project
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Figure 13.11: South Easterly storm wave heights at spring high water — Pre-3FM Project

13.3.3 Dispersion within Dublin Port (Baseline scenario)
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The surrounding waters of Dublin Port are of vital to the operation of several regionally important industrial

plants. Water is abstracted from the Liffey by four power plants within the Dublin Port area: the North Wall

Station; Synergen — Dublin Bay Power Plant; Covanta Waste to Energy Plant and Poolbeg Power Station. The

location of the various power station intake systems is illustrated in Figure 13.12.

: Nt : Waste to =i =
. {Energy ;
— , . Dublin Waste to
: s . - BayPower =% Energy Poolbeg Power
) I Dublin o A—WWTW-
i = Bay Power, - Y
) T ¢ ¢ ‘Poolbeg Power. e
i 4! r.f s s J A
s i o
\._\ . 2
|Legend
A Outlets
@ Intakes| "
0 125 250 500 e T T e ST

~COrdnance Sunvey lreland/Governmentof ireland: |

Figure 13.12: Indicative locations of relevant intakes/outfalls within Dublin Port
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Water is abstracted as part of the electricity generation process and/or for cooling water components. Any
change to the thermal properties of the water abstracted from the Liffey therefore has the potential to impact

upon the plant’s cooling system which may result in environmental or operational impacts.

The MIKE 3 Hydrodynamic module described in Section 13.2.3 was used in conjunction with the pre-3FM
Project scenario (Dublin Port with the ABR & MP2 Projects in place) 3D model to derive baseline thermal plume

dispersion information within Dublin Port.

The flow and temperature characteristics for the assets illustrated in Figure 13.12 that discharge into Dublin
Port and which were represented in the model are shown in Table 13.4!. These variables are based on
measured maximum discharge characteristics as verified through consultation with relevant stakeholders that
operate these assets.

For the purposes of this assessment, the Tolka, Liffey and Dodder river flows were taken as dry weather, low
flow conditions (see Table 13.2) as it is during these conditions when least mixing of effluents occur and

temperature increases within the water column can be greatest.

Table 13.4 Measured maximum discharge characteristics for relevant assets in Dublin Port

Dublin Bay Power 6.40 +7.60 Spillway Mid depth
Waste to Energy 3.90 +8.72 Spillway Mid depth
Poolbeg Power ) ) )
Station 9.00 +6.96 Impoundment with weir Mid depth
Wastewater ) )
Treatment 6.05 +3.00 Impoundment with weir n/a

Typical thermal plume patterns for the mid—flood, high water, mid-ebb and low water phases of a typical spring
tide and spring flood tide are presented in Figure 13.13 through to Figure 13.16. It should be noted that these
plots represent thermal plumes in the near surface layer of the water column. Given that warm water is less
dense than colder water and therefore floats to the surface, these plots represent a realistic worst case scenario.

The depth averaged thermal plumes would therefore be considerably lower than presented in these Figures.

It will be seen from Figure 13.13 through to Figure 13.16 that the increase in surface water temperatures above
baseline (i.e., 12°C) is generally less than 4°C within the vicinity of both the Waste to Energy and Poolbeg outfall
assets.

It is important to note that these thermal plume plots are based on dry weather, low flow conditions (see Table
13.2). As such, the dispersion of thermal plumes during normal or winter flow conditions would be much more
confined to the southern half of the navigation channel.

The dispersion of suspended sediments, associated with construction activities such as dredging and disposal,
were also modelled, using the MIKE 3 Hydrodynamic module, to assess any impacts on the sediment transport

regime.

! Note that the licensed maximum discharge characteristics for these assets is presented in Table 13.7.
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Figure 13.13: Near surface thermal plume envelopes during a typical spring mid flood tide — Pre-3FM Project
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Figure 13.14: Near surface thermal plume envelopes during a typical spring high tide — Pre-3FM Project
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Figure 13.15: Near surface thermal plume envelopes during a typical spring mid ebb tide — Pre-3FM Project
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Figure 13.16: Near surface thermal plume envelopes during a typical spring low tide — Pre-3FM Project
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13.4 Likelihood of Impacts

The impact on coastal processes arising from the 3FM Project is assessed in relation to the construction phase
of the project and the subsequent operational phase. Various elements of construction and operation and the
types of impacts on the tidal, wave and sediment transport regimes that they could potentially result in are
identified for assessment in the following sections.

The assessment has been informed by a robust numerical modelling programme and, where applicable,
hydrographic survey data (see Section 13.2.3) and site-specific water quality monitoring data made available

by Dublin Port Company’s Environmental Monitoring Programme (ongoing for the ABR & MP2 Projects).

13.4.1 Construction Phase Impacts

The major elements of the construction programme are outlined in Chapter 5. In context of coastal process, the

elements of the 3FM Project that have the potential to result in construction phase impacts are outlined below:
e Capital Dredging and Disposal at Sea:
— Capital dredging works within the navigation channel at:
o  Maritime village & SPAR viaduct.
o  AreaK (new Ro-Ro terminal)
o  Turning circle
o  Area N (new Lo-Lo terminal for exports)
— Disposal of dredge spoil at the dumping site

Temporary impacts on water quality have the potential to occur during the construction phase of the works.
Mobilised suspended sediment release through capital dredging and disposal activities are the principal
potential sources of environmental impact. The potential impacts from the increase in background suspended
sedimentation concentrations and deposition levels as a result of the capital dredging and disposal operations
during the construction phase are assessed in Section 13.5.1.

The proposed piling works at Area N are not expected to result in an increase of suspended sediments given
that all piles will be driven as opposed to augured. Similarly, the locating piles which are required to secure the
positions of the temporary ramp structures at the Turning Circle and Berth 46 will not impact coastal processes

owing their streamlined form and close proximity to quay lines whereby current velocities are relatively low.

To accommodate users of the existing 100 berth floating marina during the construction of the Maritime Village,
temporary moorings on a chain system will be established on the north side of the navigation channel at North
Wall Quay near Berth 18. The impact of this temporary marina on coastal process will be commensurate to that

of the existing structure and has therefore not been considered further in this chapter.
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13.4.2 Operational Phase Impacts

Port development consisting of the construction of structures and/or changes in the configuration of the seabed
bathymetry through capital dredging works has the potential to impact on coastal processes. In context of the

3FM Project, the following elements have the potential to impact on coastal processes:
e Installation of SPAR abutments

e Dredging and re-development at the Maritime village

e  Dredging at Area K

e  Removal of the nib structure and construction of a Ro-Ro linkspan ramp at Area K.
e  Excavation and reclamation work at Pigeon house road

e Dredging at the Turning circle

e Piling and dredging at Area N

In particular, these elements of work have the potential to impact the following coastal processes during the

operational phase of the project:

e  Tidal current patterns within Dublin Port and Dublin Bay

e  Sedimentation and erosion patterns within Dublin Port and Dublin Bay

e  The inshore wave climate within Dublin Port and surrounding area

e  The dispersion of thermal plumes generated by various power plants within the Dublin Port area
e  Prevailing water levels and the existing flood risk in Dublin Port and the surrounding area

The operational phase impacts in context of these coastal processes are assessed in Section 13.5.2.
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13.5 Description of Potential Impacts
13.5.1 Construction Phase Impacts

13.5.1.1 Potential Impacts as a result of capital dredging works
As described in Chapter 5, the 3FM Project will include:
e Capital dredging to achieve a depth of -3 m CD at the Maritime Village.
e Localised dredging at Area K to facilitate the placement of scour protection.
e Capital dredging at Pigeon House road to create a -10.0m CD deep 325 m diameter turning circle.

e Capital dredging at Area N to -13.0 m CD to create a new 800 m berthing pocket for container vessels

and to -3.0 m CD to accommodate construction activities.

All proposed dredging works are on the southern side of the navigation channel as shown in Figure 13.17. The
dredging operations will result in the removal of 1,189,000 m® of marine sediments for disposal at sea. A

breakdown of the dredging requirements is presented in Table 13.5.

Notwithstanding the application of extensive mitigation measures, the process of dredging unavoidably causes
disturbance of sediment on the channel bed and dispersal of some material in the water column. Disposal of
dredge spoil at the licenced dumping site in Dublin Bay also results in sediment release. These losses may
have potential impacts on biodiversity (Chapter 7) and water quality (Chapter 9) in the form of a suspended
sediment plume within the water column. The potential impacts arising from these factors has therefore been
assessed in the following sections of the report.

A chemical sediment analysis of the sediments to be dredged from the Port’s navigation channel and basins
found that the material is suitable for conventional dumping at sea. However, at Maritime village, the Marine
Institute has recommended that the top 1.0 m of sediment is taken ashore, stabilised and reused within the Port

Estate, where possible (see Chapter 8 Land, Solis, Geology and Hydrogeology).
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Figure 13.17: 3FM Project Dredging Areas

Table 13.5 Breakdown of dredging requirements for the 3FM Project

Maritime Village — capital dredging -3.0m CD 197,000 m?
)Area K - Ro-Ro Terminal — Localised Scour Protection to 220 kV cables -12.5m CD 13,000 m3
Turning Circle — capital dredging -10.0m CD 444,000 m3

-13.0 m CD 533,000 m®
/Area N - Lo-Lo Terminal Berthing Pocket — capital dredging

-3.0m CD 72,000 m3
Total Dredge Volume 1,259,000 m?3
Volume not suitable for disposal at sea (top 1.0m at Maritime Village) 70,000 m3
Total Dredge Volume suitable for disposal at sea 1,189,000 m3

Particle Size Analysis described in Chapter 8 (Land, Solis, Geology and Hydrogeology) indicated that the

material to be dredged as part of the 3FM Project is comprised of three discrete fractions with mean diameters

of 200 um, 20 um and 3 um, with each fraction constituting approximately 1/3 of the total volume of sediment

to be dredged.
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Extensive water quality monitoring using real time turbidity measurements recorded during previous dredging
campaigns (Dumping at Sea Permits S0024-01 AER 2017 through to AER 2022) has shown that during disposal
of dredged fine sands at the licensed disposal site, the fine sand falls rapidly to the bottom and any sediment
plume is short lived and is not widely dispersed. However, sediments to be dredged in the 3FM Project are finer
and contain a substantial silt fraction.

Therefore, plume modelling was undertaken for the silt fractions with silt losses of 1% at the dredger head being
introduced as a sediment source in the bottom layer of the model. The other key parameters relating to the

dredging simulations presented in the following Sections of this Chapter are set out in Table 13.6.

As the Liffey channel in Dublin Port is influenced by several fresh water river inflows and by water discharged
into or abstracted from various outfall and intake assets, stratification of the water column can occur under
certain tidal conditions in the Liffey channel particularly in the central section of the harbour. Therefore, the
plume modelling simulations were undertaken using the MIKE 3 Hydrodynamic model described in Section
13.2.3. This model was coupled with the Sediment Transport module and included temperature and salinity
effects. For the purposes of sediment dispersion modelling, i.e., the assessment of dredging operations, the

Tolka, Liffey and Dodder river flows were taken as the winter average flows (Table 13.2).

The flow and temperature characteristics for the power station and other assets that discharge into Dublin Port
and which were represented in the model are shown in Table 13.7. These variables are based on licensed
maximum discharge characteristics as described in relevant Integrated Pollution Control (IPC) licenses issued
by the Environmental Protection Agency (EPA) and verified through consultation with relevant stakeholders that

operate these assets.

Four individual simulations were run to simulate the dredging operations at Area A, Area K, the Turning Circle
and within the vicinity of the Maritime Village and the SPAR. Each simulation was run for a period of one month
to represent sediment dispersion across all tidal conditions with results then being scaled according to represent
the full dredging operation in each area. The output from these simulations is presented in the following Sections
of this chapter.

Table 13.6 Dredging simulation input parameters

Trailer Suction Hopper Dredger capacity 4,100 m3

Ratio of sediment/entrained water during loading 0.3

Average density of material inside hopper 1.65 t/m?

Average Trip Frequency between Dublin Port and Disposal site 3.0 hours

Average Time to Fill Dredger Hopper 1.5 hours

Time to release load 90 seconds

Overspill Trailer Suction Hopper Dredger — Hopper 0%

Sediment loss at Trailer Suction Hopper Dredger — Dredge head 1% of silts
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Table 13.7 Licensed maximum discharge characteristics for relevant assets in Dublin Port

Dublin Bay Power 8.40 9.50 Surface layer Mid depth
Waste to Energy 6.60 9.50 Surface layer Mid depth
Poolbeg Power
Station 12.00 14.00 Surface layer Surface layer
Wastewater 8.04 n/a Surface layer n/a
Treatment

In line with the 3FM Draft Construction Environmental Management Plan (CEMP) no over-spill from the
dredger's hopper was included in any of the four model simulations. As customary, DPC will continue to notify
the power station operators in advance of each dredging campaign. This will allow operators to temporarily stop
abstracting water from the Liffey for a short duration in the event that dredging is required within the immediate

vicinity of their intake works.

Other key relevant mitigation measures that will apply to each dredging campaign in the 3FM Project are

presented in Section 13.6.1.

Dredging at within the vicinity of Maritime Village and the SPAR

The dispersion of silts during ongoing dredging is illustrated by a series of plume diagrams that show the
suspended sediment concentration of silt in the water column resulting from the dredging operations. Figure
13.18 to Figure 13.21 represent the dispersion of silt material at times of low water, mid flood, high water and
mid ebb at a time during the simulated dredging campaign when the suspended sediment concentrations may

be expected to be at their highest values (i.e., when the dredger is active at the site).

These figures show that the suspended sediment concentration plumes are confined to the southern half of the
navigation channel at all times. The sediment concentrations of the plumes are generally less than 75 mg/l
beyond the immediate dredge area. The lateral extent of the 10 mg/l plume envelope is generally less than
600 m under most tidal conditions but can reach ¢.900 m during certain spring mid-flood conditions. Suspended

sediment plumes did not extend beyond the corner of Capital Dock during the 1 month simulation period.

Monitoring of the Liffey and Tolka Estuaries between East Link Bridge and the entrance to the Port at Poolbeg
Lighthouse has been undertaken by the ABR and MP2 Projects (see Chapter 9 Water Quality and Flooding).
Measurements of turbidity at the North Bank Light (adjacent to the Tolka Estuary) over the period 2017 — 2022
have ranged from 0 to 163 NTU with a 95%ile value of 15.0 NTU and a mean of 3.9 NTU (n=169,576)2. This
equates to a suspended solids range of 0 to 400 mg/l with a 95%ile value of 37.5 mg/l and a mean of 9.75 mg/I.
While there is a relatively small and very local predicted increase in suspended solids due to dredging at the
Maritime Village, this falls within the background range measured close to this location during normal Port

operations.

2 Maximum and minimum values in the range reflect extreme outlier values they are not representative of general ambient water quality.
The percentile values listed give a more robust indication of the true dispersal of the measurements, and clearly most of the
measurements (90% of them) range between 0 NTU and the 95 percentile value of 15 NTUs.
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The predicted deposition of the silt fractions lost to the water column during the dredging of the Maritime Village
at the end of a simulated one-month dredging campaign is presented in Figure 13.22. This Figure shows that
there is virtually no sediment material deposited outside of the dredge area and that the deposition of sediment
is generally confined to within the immediate area of the dredging operation where deposition levels can reach
up to 128 g/m?. It should be noted that dredging proceeds until the specified design depth is reached and any
material deposited within the dredge area will be removed by the dredger until the specification is met.

The estimated natural sediment load from the upstream Liffey catchment is estimated at about 200,000 tonnes
per annum (DPC Maintenance Dredge AER 2022, Dumping at Sea Permit S0004-02). If dispersed over the
Port area between East Link and Poolbeg Light and the Tolka Estuary this is roughly equivalent to a natural
sediment load of 30 kg/m? in any year. The small level of deposition predicted as a result of dredging at the

Maritime Village is therefore highly unlikely to pose any risk through siltation.

It can, therefore, be concluded that the dredging operations required for the Maritime Village will not result in
any significant impact to either the water quality in terms of suspended sediments, or the nearby environmentally

designated areas in terms of sediment deposition.
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Figure 13.18: Suspended sediment concentration plume in the bottom layer during a typical low water phase of
a spring tidal cycle whilst dredging the Maritime Village
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Figure 13.19: Suspended sediment concentration plume in the bottom layer during a typical mid flood phase of
a spring tidal cycle whilst dredging the Maritime Village
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Figure 13.20: Suspended sediment concentration plume in the bottom layer during a typical high water phase
of a spring tidal cycle whilst dredging the Maritime Village
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Figure 13.21: Suspended sediment concentration plume in the bottom layer during a typical mid ebb phase of
a spring tidal cycle whilst dredging the Maritime Village
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Figure 13.22: Deposition of sediment following the dredging operations at the Maritime Village
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Dredging at Area K

The impact of dredging at Area K on suspended sediment concentrations is shown by a series of plume
diagrams. Figure 13.23 to Figure 13.26 represent the dispersion of silt material at times of low water, mid flood,
high water and mid ebb at a time during the dredging operation when the suspended sediment concentrations

may be expected to be at their highest values (i.e., when the dredger is active at the site).

It will be seen from these figures the suspended sediment concentration plumes are confined to the southern
half of the navigation channel. The sediment concentration of the plumes is generally less than 35 mg/l beyond
the immediate dredge area. As set out in the previous section, this is a relatively small and very local predicted
increase in suspended solids due to the dredging works and is well within the background range experienced
at this location during normal Port operations. The lateral extent of the 10 mg/I plume envelope is generally less

than 500 m under most tidal conditions.

The predicted deposition of the silt fractions lost to the water column following the dredging campaign at Area K
is presented in Figure 13.27. This Figure shows that the volume of material deposited following the dredge
operations is generally less than 10.0 g/m? and that the deposition of sediment is generally confined to within
the immediate area of the dredging operation. By comparison with natural background sediment loads (previous
section) such a small level of deposition is highly unlikely to pose any risk through siltation and no further
mitigation is required. Again, any material deposited within the dredge area will be removed by the dredger until

the specification is met.

It can, therefore, be concluded that, when considered in terms of background conditions, the dredging
operations required for Area K will not result in any significant impact to either the water quality in terms of
suspended sediments, or the nearby environmentally designated areas in terms of sediment deposition. No

further mitigation is required.
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Figure 13.23: Suspended sediment concentration plume in the bottom layer during a typical low water phase of
a spring tidal cycle whilst dredging Area K
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Figure 13.24: Suspended sediment concentration plume in the bottom layer during a typical mid flood phase of
a spring tidal cycle whilst dredging Area K
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Figure 13.25: Suspended sediment concentration plume in the bottom layer during a typical high water phase
of a spring tidal cycle whilst dredging Area K
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Figure 13.26: Suspended sediment concentration plume in the bottom layer during a typical mid ebb phase of
a spring tidal cycle whilst dredging Area K
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Figure 13.27: Deposition of sediment following the dredging operations at Area K
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Dredging at the Turning Circle

The impact of dredging at the Turning Circle on suspended sediment concentrations is shown by a series of
plume diagrams. Figure 13.28 to Figure 13.31 represent the dispersion of silt material at times of low water, mid
flood, high water and mid ebb at a time during the dredging operation when the suspended sediment

concentrations may be expected to be at their highest values (i.e., when the dredger is active at the site).

It will be seen from these figures that the concentration of suspended sediment plumes is greater in this area
relative to suspended sediment concentrations associated with dredging works at the Maritime Village and
Area K. This can be attributed to shallow water depths close inshore at Pigeon House. Even with shallow water
depths, the suspended sediment concentration plumes are confined to the southern half of the navigation
channel. The sediment concentration of the plumes is generally less than 25 mg/l beyond the immediate dredge

area.

As set out previously, this is a relatively small and very local predicted increase in suspended solids due to the
dredging works and is well within the background range experienced during normal Port operations. The lateral

extent of the 10mg/l plume envelope is generally less than 500 m under most tidal conditions.

The predicted deposition of the silt fractions lost to the water column following the dredging campaign at the
Turning Circle is presented in Figure 13.32. This Figure shows that the volume of material deposited following
the dredge operations is generally less than 32.0 g/m? and that the deposition of sediment is generally confined
to within the immediate area of the dredging operation. By comparison with natural background sediment loads
(see previous section) such a small level of deposition is highly unlikely to pose any risk through siltation and

no further mitigation is required.

It can, therefore, be concluded that, when considered in terms of background conditions, the dredging
operations required for the Turning Circle will not result in any significant impact to either the water quality in
terms of suspend sediments, or the nearby environmentally designated areas in terms of sediment deposition.

No further mitigation is required.
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Figure 13.28: Suspended sediment concentration plume in the bottom layer during a typical low water phase of
a spring tidal cycle whilst dredging the Turning Circle
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Figure 13.29: Suspended sediment concentration plume in the bottom layer during a typical mid flood phase of
a spring tidal cycle whilst dredging the Turning Circle
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Figure 13.30: Suspended sediment concentration plume in the bottom layer during a typical high water phase
of a spring tidal cycle whilst dredging Turning Circle
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Figure 13.31 Suspended sediment concentration plume in the bottom layer during a typical mid ebb phase of a
spring tidal cycle whilst dredging the Turning Circle
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Figure 13.32: Deposition of sediment following the dredging operations at the Turning Circle

Dredging at Area N

The impact of dredging the berthing pocket at Area N on suspended sediment concentrations is shown by a
series of plume diagrams. Figure 13.33 to Figure 13.36 represent the dispersion of silt material at times of low
water, mid flood, high water and mid ebb at a time during the dredging operation when the suspended sediment

concentrations may be expected to be at their highest values (i.e., when the dredger is active at the site).

It will be seen from these figures the suspended sediment concentration plumes are confined to the southern
half of the navigation channel. The sediment concentration of the plumes is generally less than 30 mg/l beyond
the immediate dredge area. As set out in the previous section, this is a relatively small and very local predicted
increase in suspended solids due to the dredging works and is well within the background range experienced
at this location during normal Port operations. The lateral extent of the 10 mg/lI plume envelope is generally less
than 750 m under most tidal conditions.

The predicted deposition of the silt fractions lost to the water column following the berthing pocket dredging
campaign at Area N is presented in Figure 13.37. This Figure shows that the volume of material deposited
following the dredge operations is generally less than 16.0 g/m? and that the deposition of sediment is generally
confined to within the immediate area of the dredging operation.

Similarly, the impact of dredging construction access at Area N on suspended sediment concentrations is shown
in Figure 13.38 to Figure 13.41 for the same four stages of the tide when the dredger is active at the site. It
should be noted that the dredging volume for the construction access is significantly less than the berthing
pocket, i.e. less than 15% and would therefore occur over a much shorter period, typically less than one week.
The sediment concentration of the plumes is generally less than 60 mg/l beyond the immediate dredge area
with the greatest increases for short periods during the flood tide when the sediment is advected into much
shallower water. The volume of material deposited following the construction access dredging operation is in

the same order as the berthing pocket i.e. generally less than 16.0 g/m2. This is presented in Figure 13.42 and
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illustrates that deposition occurs in the immediate vicinity of the works and would not accumulate with the

deposition associated with berthing pocket dredging at Area N.

By comparison with natural background sediment loads (previous section) such a small level of deposition is
highly unlikely to pose any risk through siltation and no further mitigation is required. Again, any material

deposited within the dredge area will be removed by the dredger until the specification is met.

It can, therefore, be concluded that, when considered in terms of background conditions, the dredging
operations required for Area N will not result in any significant impact to either the water quality in terms of
suspend sediments, or the nearby environmentally designated areas in terms of sediment deposition. No further
mitigation is required.
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Figure 13.33: Suspended sediment concentration plume in the bottom layer during a typical low water phase of
a spring tidal cycle whilst dredging the berthing pocket at Area N
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Figure 13.34: Suspended sediment concentration plume in the bottom layer during a typical mid flood phase of
a spring tidal cycle whilst dredging the berthing pocket at Area N
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Figure 13.35: Suspended sediment concentration plume in the bottom layer during a typical high water phase
of a spring tidal cycle whilst dredging the berthing pocket at Area N
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Figure 13.36: Suspended sediment concentration plume in the bottom layer during a typical mid ebb phase of
a spring tidal cycle whilst dredging the berthing pocket at Area N
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Figure 13.37: Deposition of sediment following the dredging operations for the berthing pocket at Area N
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Figure 13.38: Suspended sediment concentration plume in the bottom layer during a typical low water phase of
a spring tidal cycle whilst dredging construction access at Area N
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Figure 13.39: Suspended sediment concentration plume in the bottom layer during a typical mid flood phase of
a spring tidal cycle whilst dredging construction access at Area N
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Figure 13.40: Suspended sediment concentration plume in the bottom layer during a typical high water phase

of a spring tidal cycle whilst dredging construction access at Area N
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Figure 13.41: Suspended sediment concentration plume in the bottom layer during a typical mid ebb phase of

a spring tidal cycle whilst dredging construction access at Area N
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Figure 13.42: Deposition of sediment following the dredging operations for construction access at Area N

Impact of dredging on existing outfalls and power station cooling water systems

Water from the Liffey is abstracted by four power plants within the Dublin Port area: the North Wall Station;
Synergen — Dublin Bay Power Plant; Covanta Waste to Energy Plant and Poolbeg Power Station. The water is
abstracted as part of the electricity generation process and/or for cooling water components. High levels of
suspended solids in cooling water have the potential to impact upon the plants cooling system and may result
in an increase in operation and maintenance costs.

The Ringsend Waste Water Treatment Plant is also located on the southern bank of the River Liffey. This plant
discharges treated effluent into the Liffey Estuary via a cooling water discharge channel to the north east of
Poolbeg Generating Station whilst a storm water overflow is located to the north of the storm tanks about 800m
upstream. High levels of suspended solids and the ingress of settling material during periods of low flow may
have the potential to impact the operational performance of this outfall. The location of the various power station

cooling water intake systems and the Ringsend Waste Water outfall is illustrated in Figure 13.12.

In order to determine whether any of the dredging operations associated with the 3FM Project would impact
upon any of these cooling water intake systems or outfalls, RPS analysed the modelling results from the
dredging simulations described in the previous four sections to calculate the peak and average suspended
sediment concentrations due to dredging at each point of interest illustrated in Figure 13.12. These peak and
average suspended sediment concentrations due to additional dredging loads are presented in Table 13.8. Also
included in the table for comparison are the peak and average background suspended sediments levels which
were derived from monitoring that was undertaken by Dublin City Council and as part of the ABR and MP2
projects between 2017 to 2022.

The results of the simulations show that the increased levels of suspended sediment concentrations at the
power station intakes and Ringsend WwTW outfall are generally very small by comparison with background

levels in the Liffey Estuary and are unlikely to have any effect on the quality of intake waters at power stations
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in terms of suspended solids content. The highest instantaneous values occur at the Poolbeg Power Station
intake during the construction access dredging. However, the elevated levels occur only for short periods during
the flood tides and therefore only comprise c.14 events typically peaking at less than 150 mg/l. These activities

are also within the distance from the intake for which mitigation measures would be employed.

It is customary practice that DPC notifies the power station operators in advance of each dredging campaign.
This allows the operations to temporarily stop abstracting water from the Liffey for a short duration in the event
that dredging is required within the immediate vicinity of their intake works. The communication between DPC
and the power station operators has enabled previous dredging campaigns, where dredging has taken place
closer to the intakes, to be undertaken with minimal disruption.

Table 13.8 Peak and average Suspended Sediment Concentrations at various intakes and outfalls in Dublin
Port during 3FM dredging operations

Maritime Village 10.8 4.2
Area K 3.8 1.3
Poolbeg Power . . 893 10.0
Station Turning Circle . .
Area N - berthing pocket 34.2 6.4
Area N — construction access* 385.7 22.3
Maritime Village 29.8 11.4
Area K 76.9 4.5
Synergen —
Dublin Bay Turning Circle 38.0 8.9
Power Plant
Area N - berthing pocket 18.7 3.8
Area N — construction access* 6.3 2.2
Maritime Village 17.9 11.2
Area K 1.8 1.2
North-Wa" Turning Circle 11.0 5.8
station
Area N - berthing pocket 4.0 2.4
Area N — construction access* 15 1.0
Maritime Village 36.5 12.8
Area K 114.6 4.7
Covanta —
Waste to Turning Circle 33.9 9.2
Energy Plant
¥ Area N - berthing pocket 17.8 3.7
Area N — construction access* 6.4 2.2
SS Monitoring Liffey Estuary (East Link Bridge 1,595 245
Results (2017 - y y( ge) (95%'ile = 22.5)
2022)
Representing
Background . .
Levels Liffey Estuary (Poolbeg jetty) 850 5.8

IBE2022 13-38 Rev F



MAKING
COMPLEX
EASY

3FM PROJECT ATETRA TECH COMPANY
DUBLIN PORT COMPANY EIAR CHAPER 13 MATERIAL ASSETS — COASTAL PROCESSES

13.5.1.2 Potential Impacts as a result of disposing dredge material at sea

A programme of sediment quality sampling and analysis within the Tolka Estuary and Dublin Port area
(Chapter 8 Land, Solis, Geology and Hydrogeology) has shown that that the sediments to be dredged as part
of the 3FM Project are suitable for conventional dumping at sea (subject to the granting of a Dumping at Sea
Permit by the EPA). The closest and preferred site is located at the approaches to Dublin Bay to the west of the
Burford Bank as presented in Figure 13.43. This disposal option is preferred because it keeps the sand element

of the dredge material within the natural Dublin Bay sediment cell.

[LAND -« EAST COAST

BLIN BAY

S N SR
Ordnance Survey !l;eland Licence No. EN 0001618
®Ordnance Survey Ireland/Government of-reland
6,000 ] 8,000
Metres

' [ sediment Disposal Site ~

P | 3¢ H 2 SN od o K L

Figure 13.43: Location of the licensed dredged spoil disposal site

The disposal of sediments at sea has the potential to cause a temporary increase in suspended sediments and
turbidity levels during the disposal operations and, under certain conditions, could have adverse effects on
marine biota (for example, through siltation of benthic communities), changes to sediment structure, or

interference with feeding in reduced visibility.

To assess the impact of the 3FM Project disposal operations at the licensed offshore disposal site, a coupled
MIKE 21 Hydrodynamic and Sediment Transport model was used to determine the dispersion of the sediment

material during the disposal operations.

It was assumed that the Trailer Suction Hopper Dredge would discharge material over the disposal site every
c. 3 hours and that the equivalent of approximately of 2,030 tonnes (wet weight) would be released per dump.
Key parameters relating to the sediment dumping simulations are outlined Table 13.9.
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Table 13.9: Disposal simulation input parameters

Trailer Suction Hopper Dredger capacity 4,100 m3
Ratio of sediment/entrained water during loading 0.3
Average density of material inside hopper 1.65 t/m?
Average Trip Frequency between Dublin Port and Disposal site 3.0 hours
Average Time to Fill Dredger Hopper 1.5 hours
Time to release load 90 seconds

The model simulations were run for the disposal of the dredged material over the course of a complete lunar
month, which includes the full range of spring and neap tidal flow conditions. The characteristics of the sediment
modelled in this simulation are equivalent to those used in the dredging simulations described in the previous
section of this chapter. As such, the sediment material was characterised by three discrete fractions with mean
diameters of 200 um, 20 um and 3 pm, with each fraction constituting 1/3 of the total volume of silt to be

dredged.

The sediment material was introduced into the surface of the model as a point source that moved across the
dump site area during the disposal operation. The model then simulated the dispersion, settlement and re-

erosion of each fraction of the silt in response to the tidal currents throughout the model area.

The coarser fraction of the sediment, i.e., the sand fraction that had a mean grain size of 200 um, was found to
behave differently relative to the two finer silt fractions that had mean grain diameters of 20 um and 3 pm. The
sand fraction remained on the dump site, whereas the two finer silt fractions were carried away by the tidal

currents.

The results of the simulations are given in terms of maximum total suspended sediment concentrations envelope
in Figure 13.44, which depicts the maximum level of the suspended sediment concentration which occurs in
each cell at any time during the simulation and is thus an envelope covering all the sediment plume excursions.
It will be seen from Figure 13.45 that the sediment plume outside the area of the dump site is less than 200 mg/I

and does not extend further than 750 m to the north or south of the dump site.

Based on these results, it can be concluded that the disposal operations associated with the 3FM Project will
not result in any significant increases to the background level of suspended sediments and will not, therefore,

impact the existing water quality in the greater Dublin Bay area.

NOTE - Mean turbidity measured in Dublin Bay (4 monitoring buoys - 3 at dumpsite and 1 background) is
10.25 NTU. Based on the relationship established for fine sands in Dublin Bay this is equivalent to a Total
Suspended Solids (TSS) concentration of 16.5 mg/l or based on finer silts/sands of Liffey Estuary to a TSS
concentration of 25.6 mg/l (See Chapter 9 Water Quality and Flooding). Note that these measurements cover

periods of maintenance and capital dredging.
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Figure 13.44: Maximum Total Suspended Solids Concentration envelope using a Trailing Suction Hopper
Dredger dumping circa 2,030 tonnes wet weight at 3 hourly intervals on average within each winter capital
dredging season
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Figure 13.45: Mean Total Suspended Solids Concentration envelope using a Trailing Suction Hopper Dredger
dumping circa 2,030 tonnes wet weight at 3 hourly intervals on average within each winter capital dredging
season

IBE2022 1341 Rev F



MAKING
COMPLEX
EASY

3FM PROJECT ATETRATECH COMPANY
DUBLIN PORT COMPANY EIAR CHAPER 13 MATERIAL ASSETS — COASTAL PROCESSES

13.5.1.2.1 Long-term fate of sand material at the dumpsite

As noted in the previous section, the sand fraction of dredge material was found to remain on the dumpsite
during the course of the simulation period. To further validate this finding, RPS reviewed site-specific high-
resolution bathymetric surveys of the dumpsite to measure changes in seabed elevations and thus derive rates
of change. Given that much of the dump site is characterised by well-defined sand waves, the output from this
assessment was used as a proxy to determine the long-term potential for sediment erosion and movement. This

assessment is described below.

As part of DPC’s extensive environmental monitoring programme, Hydromaster Ltd. is contracted to undertake
high-resolution bathymetric surveys of the dump site before and after dredging campaigns. Most recently, the
dump site was surveyed prior to the first capital dredging campaign under S0024-02 on 13" October 2022 and
again on 7" December 2022 upon completion of the campaign. The output from both surveys is illustrated in
Figure 13.48.

As illustrated in Figure 13.48, the elevation of the dumpsite ranges between c. -24 m along the western
boundary and c. -11 m along the eastern boundary. Other notable features from this survey include two areas
near the centre of the dump site whereby depths are c.5 m shallower than the immediately surrounding area.
In addition to these shallower areas, distinct sand waves can also be observed in the shallower areas,

particularly along the northeast and southern boundaries of the site.

Using a series of Geographical Information System (GIS) tools that were specifically developed for terrain
analyses and the assessment of ridge forms, these surveys were analysed to identify key morphological
features. The output from this process is presented in Figure 13.49 which illustrates the presence of prominent
sand waves common to both surveys and also the deposition of dredge material in the post dredge campaign

survey.

Using sand wave features common to both surveys, the spatial movement of morphological features was
calculated using more than 40,000 unique vertices as illustrated in Figure 13.50. These differences were then

divided by the duration between the two surveys to estimate rates of movement.

The output of this assessment demonstrated that the transport of the coarse material was greatest in shallower
water, but that even in these areas the average rate of movement equated to c. 0.10 m/day. In deeper waters
whereby the seabed is not exposed to the same wave radiation or tidal stresses, the average rate of movement
equated to just c. 0.05 m/day. The dominant direction of sediment transport was generally from south to north,

however, there was variation across the dump site.

Given that the dumpsite is approximately 1.6 km in length, it is estimated that coarse fraction of spoil material
disposed of at the centre of the dump site would take between c. 10 — 40 years to move beyond the boundary

of the dump site.

It is worth noting that these surveys were undertaken in October and December 2022, during which period the

Marine Institute’s M2 wave buoy recorded relatively heavy sea conditions as illustrated in Figure 13.47.
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Furthermore, since 2012, the Marine Institute, has carried out monitoring to determine macroinvertebrate
ecological quality status (EQS) in coastal and transitional waters around the Irish Coast in order to fulfil
requirements of the Water Framework Directive (WFD). As part of this programme, sampling must be carried

out within each waterbody, including Dublin Bay, at least twice within the 6-year cycle (once every three years).

Based on the sampling and monitoring of 15 individual locations illustrated in Figure 13.46, the seabed material
was found to comprise of muddy and fine sand or very fine sands at all stations. Coarse material was found to
contribute an insignificant part of the sediment. Furthermore, the benthic communities surveyed in Dublin Bay
were characteristic of the shallow muddy fine sand sediments sampled. Taxa common throughout the stations
included, amongst others, the polychaetes Glycera tridactyla, Nephtys hombergii, Spiophanes bombyx and
Chaetozone christiei.

The results of the Marine Institute’s long-term (since 2012) environmental benthic surveys therefore support
conclusion that the movement of coarse material into Dublin Bay as a result of disposing of dredge material at

the dump site is extremely limited and highly unlikely to result in a large-scale deposition event in Dublin Bay.

Indicative location of Dump Site

: §| Legend
: @ Dublin Bay WFD Benthos Sampling Sites
8[| WFD Coastal Water Bodies

Z 4

Figure 13.46: Dublin Bay Water Framework Directive benthos macro-invertebrate sampling points (n=15) in
relation to the dump site
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Table 13.10: Average rate of sediment transport based on a difference assessment of high resolution surveys
of the dump site on 13.10.2022 and 07.12.2022

Average Rate of

Echtosgin movement [metres / day]

-24 0.055
-23 0.068
-22 0.053
-21 0.048
-20 0.076
-19 0.084
-18 0.160
-17 0.169
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Figure 13.47: Wave climate as recorded by the Marine Institute’s M2 wave buoy between October and
December 2022.
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Figure 13.48: Pre and post dredging campaign bathymetric surveys at the licenced offshore dump site at the
approaches to Dublin Bay
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Figure 13.49: Sand wave and other morphological features identified from a terrain analyses of both survey
datasets
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Figure 13.50: Sand wave features common to both surveys identified by blue and red vectors that were used
to assess movement of bed material
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Figure 13.51: Elevation contours of both surveys used to assess the movement of bed material at the dump
site
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13.5.2 Operational Phase Impacts

13.5.2.1 Potential changes to the existing tidal regime

The potential for changes with the elements of the scheme in place was assessed to consider the potential for

operational phase impact. The MIKE 21 Hydrodynamic module described in Section 13.2.3 was used in

conjunction with the post-3FM Project scenario (i.e., Dublin Port, including the ABR, MP2 and 3FM Projects)

2D model to simulate the tidal regime in the Dublin Port following the implementation of the 3FM Project. Typical

tidal flow patterns for a spring ebb and spring flood tide from the post-3FM Project simulation are presented in
Figure 13.52 and Figure 13.53.
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Figure 13.52: Typical spring mid ebb tidal flow patterns — Post 3FM Project
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Figure 13.53: Typical spring mid flood tidal flow patterns — Post 3FM Project
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The difference in modelled current velocities for the pre and post 3FM Project simulations have been computed
for the mid spring ebb and the mid spring flood tides and are presented in Figure 13.54 and Figure 13.55. Spring

tides are periods of greatest current velocities.

These figures show that the maximum predicted change to the mid-ebb or flood current speeds is less than
+0.25 m/s throughout the Port area. The greatest changes are generally observed within the vicinity of the SPAR
and the Maritime Village where current speeds may change by +0.20 m/s. This increase in current speeds could
result in scouring of the seabed around the proposed SPAR foundations during periods of extreme river flow

discharge conditions.

It is important to note that the changes presented in Figure 13.54 and Figure 13.55 relate to mean winter river

flow rates (see Table 13.2) and would be considerably less during average or low conditions.

Current speeds along Area K generally increased by up to 0.15 m/s during most phases of the tidal cycle owing
to the removal of a nib structure which previously obstructed flows and resulted in sediment accretion within the

vicinity of cooling water intakes.

At the Turning Circle, changes to the tidal regime are generally confined to within the footprint of the works. In
this area, current speeds are predicted to change by up to +0.10 m/s because of changes to bathymetry caused
by the 3FM Project.

At Area N, the greatest change to the tidal regime is observed within the eastern extent proposed dredge pocket
where current speeds are predicted to change by up to £0.10 m/s. The proposed pile structure required to
support Area N did not result in a significant change to tidal currents in this area, changes were limited to
reductions in current speeds of less than 0.1 m/s during most phases of the tidal cycle largely attributed to

increases in water depth at this location due to dredging activities.

In general, predicted changes in current speed reduce rapidly outside the works areas and changes to mid-ebb
or mid-flood current speeds are less than +0.15 m/s within 50 to 150 m of the works. No notable changes to the

tidal regime were detected outside of Dublin Port.

Based on this information, the tidal regime is predicted to remain substantially unchanged post 3FM Project and
no notable changes to the tidal regime were detected outside of Dublin Port. Given the localised nature and
small absolute magnitude of any predicted changes in tidal current velocity it is unlikely that there will be any
significant change in net scouring or deposition of sediments within the Liffey Estuary, Dublin Bay or at any of

the intakes illustrated in Figure 13.12 resulting from the 3FM Project.

The risk of impact to the tidal regime is generally determined to be negligible, however increased current speeds
as a result of the SPAR development could result in scouring of the seabed around the proposed SPAR

foundations during periods of extreme river flow discharge conditions.
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Figure 13.54: Difference in typical spring mid ebb tidal flow patterns as a result of the 3FM Project
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Figure 13.55: Difference in typical spring mid flood tidal flow patterns as a result of the 3FM Project

IBE2022

13-49

Rev F



MAKING
COMPLEX
EASY

3FM PROJECT ATETRATECH COMPANY
DUBLIN PORT COMPANY EIAR CHAPER 13 MATERIAL ASSETS — COASTAL PROCESSES

13.5.2.2 Potential changes to the existing inshore wave climate

Operational phase impacts also considered included potential alteration to wave climate (and its associated
possible impact on flood risk). The MIKE 21 Spectral Wave module described in Section 13.2.3 was used in
conjunction with the post-3FM Project scenario 2D model to re-run the offshore wave climate simulations in

Dublin Bay based on various wave directions as described in Section 13.3.2.

The simulated inshore wave climate in Dublin Port and the adjacent Dublin coastline post 3FM Project is
illustrated in Figure 13.56 to Figure 13.58 for north easterly, easterly and south easterly storm events at spring

high tide respectively.

Wave height difference plots are presented for the three storm events in Figure 13.59 to Figure 13.61 to highlight
the changes to the inshore wave climate because of the 3FM Project. The results show that, during all storm
events modelled, only small changes in the wave climate in Dublin Port are predicted and no discernible change

in the adjacent coastline areas i.e., Clontarf, Tolka Estuary, Sandymount, i.e., < +0.01 m.

During easterly storm events, wave heights at the Maritime Village may increase by up to 0.10 m owing to
changes in bathymetry in this area. During north easterly and easterly storm events, wave heights are expected
to decrease by up to 0.20 m within the vicinity of Area N as a result of the proposed pile structures which will

attenuate wave energy.

There are virtually no changes to the wave climate within Dublin Port or beyond during south easterly events.
This is because most of the proposed 3FM Project is located on the southern side of the navigation channel

which is well sheltered during south easterly events.

Changes in bathymetry due to dredging activities have the potential to alter the energy with which waves break
and could conceivably result in wave overtopping of structures and flood defences. However, consideration of
changes to the wave climate due to the 3FM Project presented above show no discernible change in relevant

proximate areas such as Clontarf, Fairview and Ballybough bordering the Tolka Estuary.

Changes in wave height within the Port beyond the immediate footprint of the 3FM Project works is predicted
to be less than £0.20m during typical storm conditions. These changes are not considered significant and will
not impact operations within the Port. Therefore, the risk of potential coastal flooding due to the 3FM Project in
these areas is determined to be negligible and no mitigation is required. An assessment of the impact of the

3FM Project on the existing flood risk can be found in in Chapter 9 (Water Quality and Flooding).
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Figure 13.56: North easterly storm wave heights at spring high water — Post 3FM Project
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Figure 13.57: Easterly storm wave heights at spring high water — Post 3FM Project
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Figure 13.58: South easterly storm wave heights at spring high water — Post 3FM Project
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Figure 13.59: Difference in wave heights during a north easterly storm event as a result of the 3FM Project
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Figure 13.60: Difference in wave heights during a easterly storm event as a result of the 3FM Project
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Figure 13.61: Difference in wave heights during a south easterly storm event as a result of the 3FM Project

IBE2022

13-53

Rev F



3FM PROJECT

DUBLIN PORT COMPANY

MAKING
COMPLEX
EASY

ATETRA TECH COMPANY

EIAR CHAPER 13 MATERIAL ASSETS — COASTAL PROCESSES

13.5.2.3 Potential changes to the existing dispersion within Dublin Port

Any change to the thermal properties of the water abstracted from the Liffey has the potential to impact upon

the plant’s cooling system which may result in environmental or operational impacts. This assessment therefore

also considered the operational phase impacts to the dispersion of thermal plumes within Dublin Port. The MIKE

3 Hydrodynamic module described in Section 13.2.3 was used in conjunction with the post-3FM Project scenario

3D model to re-run the thermal dispersion simulations described in Section 13.3.3.

The simulated typical thermal plume patterns for the mid—flood, high water, mid-ebb and low water phases of a

typical spring tide with the 3FM Project in-situ are presented in Figure 13.62 through to Figure 13.65

respectively.
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Figure 13.63: Near surface thermal plume envelopes during a typical spring high tide — Post-3FM Project
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Figure 13.64: Near surface thermal plume envelopes during a typical spring mid ebb tide — Post-3FM Project
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Figure 13.65: Near surface thermal plume envelopes during a typical spring low tide— Post-3FM Project

As outlined in section 13.2.2, the thermal plume modelling was undertaken in three dimensions, with the use of
a sigma coordinate transformation approach whereby the vertical layer is divided into a discrete number of
layers fixed proportionally to water depth. The relative depth and thickness of the layers varies spatially (i.e.
are shallower in shallow water) and also temporally (i.e. with the changing water level associated with tidal
flows). This is because the sigma layers used represent a fix percentage of the water column, the depth of which
changes with tides and location. Therefore, within the context of undertaking a comparison between baseline
and post construction of the 3FM Project, the sigma layer arrangements with respect to thickness will be different
between the two scenarios where the bed level has changed, i.e. where either dredging or reclamation has

been undertaken.

Due to the buoyant nature of the thermal plumes, the dispersion occurs within top 1 to 2 m of the water surface

and therefore differences between sigma layers, which are concentrated towards the surface, will be sensitive
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to differences in temperature. As a result of this sensitivity calculating arithmetic differences between layers
may introduce numerical artifacts which would not be reflected in reality. For this reason, the potential changes
in temperature were calculated for a horizontal ‘slice’ through the model at 0.75m below the water surface, i.e.
representative of the location of the thermal plume. In the following figures, grey areas shown within the Port

and outer Bay indicate locations which are either dry or contain water depths less than 0.75m.

Thermal plume envelope plots relating to a slice 0.75 m below the water surface are presented for the same
phases of a typical spring tide as previously in Figure 13.66 to Figure 13.69. Each figure is comprised of three
plots; the upper figure relates to the baseline (ABR and MP2), the central figure is post-construction of the 3FM

Project, and the lower figure is the difference in temperature between these scenarios.

In general, the greatest changes in water temperatures are observed at the Turning Circle. However, this is an
apparent change, given that the corner of Pigeon House will be dredged and thus submerged in the Post-3FM
scenario. Any change in this area would therefore be considered an increase, even if water temperatures are

at a background temperature of 12°C.

Aside from the Turning Circle, the only other change to the dispersion of thermal plume envelopes is observed
within the immediate vicinity of Area N where water temperatures also increase. This can be attributed to two
factors. There is a general increase of up to 4°C which is due to the influence of the proposed piling in this area
which results in a very marginal decrease in thermal dispersion in the vicinity. There is a more localised increase
adjacent to the south wall at low water which, much like the turning circle, occurs where areas which were

previously very shallow or dry become submerged in the Post-3FM scenario.

Importantly, this does not result in a significant change to water temperatures at the Poolbeg Power intake. This
is demonstrated in Figure 13.70 which presents the change in water temperatures at the intake and an average
value over the water depth as a result of the 3FM Project. Based on this data, the 3FM Project was found to
reduce the average temperature at the Poolbeg intake by 0.16°C whilst overall the depth average values remain
unchanged. This is consistent with the marginal decrease in thermal dispersion due to a minor reduction in

current speed as a result of the proposed piling.

It can therefore be concluded that there are no significant changes to the dispersion of thermal plumes

envelopes within Dublin Port as a result of the 3FM Project and no mitigation is required.
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Figure 13.66: Baseline (upper), post 3FM Project (centre) and difference (lower) thermal plume envelopes

0.75 m below the surface during a typical spring mid-flood tide
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Figure 13.67: Baseline (upper), post 3FM Project (centre) and difference (lower) thermal plume envelopes
0.75 m below the surface during a typical spring high tide
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Figure 13.68: Baseline (upper), post 3FM Project (centre) and difference (lower) thermal plume envelopes

0.75 m below the surface during a typical spring mid-ebb tide
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Figure 13.69 Baseline (upper), post 3FM Project (centre) and difference (lower) thermal plume envelopes
0.75 m below the surface during a typical spring low tide
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Figure 13.70: Surface elevations (upper) and temperature changes at the Poolbeg intake model layer and
average temperature differences across all layers (lower) as a result of the 3FM Project (minus values indicating
a temperature decrease relative to baseline conditions and vice versa).
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13.5.2.4 Potential changes to the sediment transport regime

As indicated in Chapter 7 (Biodiversity) and shown in Figure 13.71, the 3FM Project site is bounded to the North
and East by the South Dublin Bay and Tolka Estuary Special Protection Area (SPA). It was, therefore, important

to consider potential changes to the sediment transport regime as a result of the 3FM Project.

Sediment on the seabed is transported when it is exposed to large enough forces, or shear stresses, by the
water movements. These movements can be caused by the current or by the wave orbital velocities or a
combination of both. The relevant parameters for the description of the sediment transport within a coastal

environment are therefore based on the following coastal processes:
1. Wave conditions at the site and the possible variations over a site
2. Current conditions as well as the variations of current over an area
3. Water-level conditions, i.e., tide, storm surge and wave set-up
4. The sediment characteristics over an area
5. The sources and sinks of sediment, such as rivers or tidal inlets.

Given that the previous Sections of this report have demonstrated that the 3FM Project will have no significant
impact on these processes, it can be concluded that the 3FM will not result in a significant impact to the sediment

transport regime within Dublin Port, at any of the outfall or intake assets, or the wider Dublin Bay area.
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Figure 13.71: Natura 2000 Designated sites surrounding Dublin Port
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13.6 Mitigation Measures

13.6.1 Construction Phase Mitigation Measures

As described in Chapter 9, Dublin Port Company completed its first winter dredging season (October 2017 —
March 2018) as part of the ABR Project. This dredging campaign was fully compliant with the requirements of
the Dumping at Sea, Foreshore and Planning Consents as confirmed by high resolution environmental
monitoring results reported in the Annual Environmental Report submitted to the Office of Environmental
Enforcement (OEE) in March 2018.

The mitigation for dredging operations in the 3FM Project has been informed by the ABR Project and MP2

Project monitoring and experience working in the same locations.
The following mitigation measures will apply to each dredging campaign in the 3FM Project:
e Loading will be carried out by a backhoe dredger or trailing suction hopper dredger (TSHD).

e The capital dredging activity will be carried out during the winter months (October — March) to negate any
potential impact on salmonid migration (particularly smolts) and summer bird feeding, notably terns, in the

vicinity of the dredging operations.

e No over-spilling from the vessel will be permitted while the dredging activity is being carried out within the

inner Liffey Channel.

e  The TSHD pumps will be switched off while the drag head is being lifted and returned to the bottom as the

dredger turns between successive lines of dredging to minimise the risk of fish entrainment.

e  The dredger's hopper will be filled to a maximum of 4,100 cubic metres (including entrained water) to
control suspended solids released at the dumping site. This is equivalent to a maximum quantity per trip of

2,030 tonnes (wet weight).

e  Fulltime monitoring of Marine Mammals within 500 m of loading and dumping operations will be undertaken
in accordance with the measures contained in the Guidance to Manage the Risk to Marine Mammals from
Man-Made Sound Sources in Irish Waters (NPWS 2014).

e A documented Accident Prevention Procedure will be put in place prior to commencement.
e A documented Emergency Response Procedure will be put in place prior to commencement.

e Afull record of loading and dumping tracks and record of the material being dumped will be maintained for

each trip.
e  Dumping will be carried out through the vessel's hull.

e  The dredger will work on one half of the channel at a time within the inner Liffey channel to prevent the

formation of a silt curtain across the River Liffey.

e When any dredging is scheduled to take place within a 500 m radius of power station intakes, the relevant

stakeholders will be notified so that precautionary measures can be taken if deemed necessary.
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Assuming the above mitigation measures are employed during capital dredging and disposal operations, the
potential risk to receiving water environment will be negligible thus reducing the significance of environmental

impact to Imperceptible.

13.6.2 Operational Phase Mitigation Measures
To mitigate the operational phase impact of the SPAR development as described in Section 13.5.2, suitable
scour protection should be developed and implemented within the immediate vicinity of the proposed

development.

In circumstances where suitable scour protection is implemented, the operational impacts of the SPAR element
of the 3FM Project to coastal processes, in particular, bed morphology and the potential of scouring will be

negligible.

13.7 Residual Impact

In circumstances where the mitigation measures are fully implemented during the construction and operational
phases as outlined in Section 13.6 the impact of the 3FM Project on the coastal processes within Dublin Port

and Dublin Bay will consist of small scale, low magnitude changes in the tidal regime and wave climate.

The 3FM Project is therefore not expected to have a significant effect on coastal processes or make a significant

change to the existing morphology.

13.8 Monitoring

As described in this Chapter 9 (Water Quality and Flooding), a water quality monitoring programme will provide
additional safeguards to the receiving environment and to confirm the effectiveness of the mitigation measures
implemented to address any potential environmental impacts to the receiving environment during the

construction phase of the works.

Monitoring will continue during construction to confirm the effectiveness of the mitigation measures identified in
this EIAR. Regular, confirmatory visual monitoring and environmental audits will also be undertaken during the

construction phase of the works.

In addition, the Port’s existing Environmental Management System (EMS), which is accredited to ISO 14001
standard, will monitor the operational activities to confirm that measures to address operational impacts are

effective and provide adequate protection to the sensitive receiving waters.
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13.9 Potential Cumulative Impacts

As described in Chapter 20 (Cumulative Impacts), there are several other developments that are proposed
within the vicinity of the 3FM Project. Whilst the majority of these relate to terrestrial developments with no
pathways to interact with the 3FM Project in context of coastal processes, there are two proposals that could
act in combination potentially affect coastal processes in Dublin Port or wider Dublin Bay area. These projects

include:

1. The reclamation of a small parcel of land at Pigeon House road which is required by Codling Wind Park
Limited (CWPL) to construct a 220 kV substation. This substation is needed to facilitate the transmission
of the 900 — 1,500 MW of electricity which would be produced by the proposed Codling Wind Park
(CWP) Offshore Wind Farm (OWF) into the existing onshore grid network.

2. In addition to the SPAR which is being proposed as part of the 3FM Project, Dublin City Council also
intend to seek permission for an active travel bridge which will span the River Liffey immediately west

of the existing Tom Clarke Bridge.

Further to the projects described above, DPC have previously been requested to provide details on the predicted
sediment deposition and sediment dispersion from loading and dumping activities, cumulatively from the
proposed activities under the 3FM Project and those permitted under (S0004-03 and S0024-02) and any

subsequent impacts on the wider environment.

The following sections of this chapter consider the potential cumulative effect between these projects and the
3FM Project on coastal processes, including the potential for cumulative effects associated with dredging with

other permitted activities.

13.9.1 CWP Sub-station at Pigeon House

The location, extent and scale of the works proposed by CWP at Pigeon House road is illustrated in Figure
13.72. Whilst the details of this scheme are yet to be finalised, it is understood through extensive consultation
with CWP that at a high level, the scheme will involve the demolition and dredging of approximately ¢.170 m? of
land at the north east of the site (see area hatched orange area in Figure 13.72). As a result, levels in this area
will be decreased from between c. +3 and +7m to -10 m CD. These levels are commensurate with the dredging
required to create Turning Circle as proposed under the 3FM Project. In addition, it is also proposed to reclaim
approximately 200 m? of land at the south east corner of the Pigeon House site (see area hatch blue in Figure
13.72).

These dredging and reclamation activities associated with this project will be undertaken as part of the 3FM
Project, as outlined in the project description detailed in Chapter 5 of this EIAR, independently from the CWP
Sub-station project. The 3FM Project coastal processes assessment therefore included any potential impacts

from this project and concluded that there will be no cumulative impacts in terms of coastal processes.
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Figure 13.72: Codling Wind Park onshore sub-station site layout plan. Reclamation area hatched blue and
demolition/dredge area hatched orange.

13.9.2 Dublin City Council Active travel bridge

Dublin City Council (DCC) intend to seek permission for an active travel bridge which will span the River Liffey
immediately west of the existing Tom Clarke Bridge. Whilst details of this scheme are limited, it is understood
that an active travel bridge will be designed to accommodate walking, wheeling, cycling and use of non-
motorised scooters. Discussions with the designers ROD indicated that based on the preliminary design of the

scheme:
e The centreline of this bridge would be located c. 20 m west of the existing Tom Clarke bridge.

e The bridge would be supported by one large bascule pier which aligned directly with the existing bascule

pier of the Tom Clarke bridge.

e The bridge would be further supported by a series of abutments and landing piers (c. 4 in total) which

aligned directly with existing supporting structures of the existing Tom Clarke bridge.

Given that the support structures for this bridge will be of similar size and nature and directly aligned with those
structures which support the Tom Clark bridge, the change to hydrodynamic streamlines and eddies would be
negligible. The preliminary information available at this stage therefore indicates that the potential of any
cumulative impacts on coastal processes between the 3FM Project and the Active Travel Bridge would be

insignificant.
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13.9.3 Cumulative impact of sediment deposition and sediment
dispersion

A Section 5(2) Notice was issued to DPC from the EPA on 7" November 2023 requesting additional information

so that the Agency may complete a comprehensive assessment of the application. This notice required DPC to

“Provide details on the predicted sediment deposition and sediment dispersion from loading and dumping
activities, cumulatively from the proposed activities and those permitted under (S0004-03 and S0024-02) and
any subsequent impacts on the wider environment. As a minimum a modelling assessment is required to
describe the fate of sediments and the impact on the receiving environment, and address how the activities will

be managed to ensure that they will comply with, or will not result in the contravention of the following Directives:
=  The Habitats Directive 82/43/EEC and Birds Directive 2009/147/EEC,
=  The Water Framework Directive 2000/60/EC,
= The Marine Strategy Framework Directive 2008/56/EC.”

The technical document presented in Appendix 13-4 was produced to undertake a cumulative assessment

which considered the following permitted loading and dumping activities:
=  Dumping at Sea Permit S0004-03 - Dublin Port 2022-2029 Maintenance Dredging Programme
= Dumping at Sea Permit S0024-02 - MP2 Project Capital Dredging
For robustness, this assessment also included for the capital dredging activities required by the 3FM Project.

It should be noted that since the document presented in Appendix 13-4 was issued to the Environmental
Protection Agency (EPA) in January of 2024, the maximum anticipated dredge volumes associated with the
3FM Project have increased from 1,117,000 m®to 1,189,000 m®. This represents a volume increase of c. 6% in
context of the dredge volume associated with the 3FM Project and a c. 2% increase in the overall volume
considered in the assessment described in Appendix 13-4. Given this immaterial difference, the findings

presented in Appendix 13-4 are still considered relevant to this assessment of potential cumulative impacts.

In summary, Appendix 13-4 assessed the potential cumulative impact of all permitted activities and the 3FM
Project in context of:

= Sediment deposition from loading activities.
=  Silt deposition arising from each dredging project.
= Sand deposition arising from each dredging project.

The findings of these assessments are summarised in the following Sections.
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13.9.3.1 Sediment deposition from loading activities

Considering dredging activities, computational modelling studies were undertaken to predict sediment
deposition within the Tolka Estuary as a result of loading activity associated with each of the following capital

and maintenance dredging programmes:
= Dublin Harbour Capital Dredging Project (subject of current application).
=  Dumping at Sea Permit S0004-03 - Dublin Port 2022-2029 Maintenance Dredging Programme.
=  Dumping at Sea Permit S0024-02 - MP2 Project Capital Dredging.
= 3FM Project Capital Dredging (application expected Q3/Q4 2024).

The maximum dredge volumes. programme and key mitigation measures as detailed in Section 2 of Appendix
13-4 were used as input to the computational modelling studies. The output of the computational studies is
summarised in Table 13.11.

Table 13.11: Predicted Sediment Deposition within the Tolka Estuary for various capital and maintenance
dredging activities

] ] Predicted Maximum
Dredging Campaign . o
Sediment deposition Reference Document
Deposition depth

Dublin Harbour Capital <0.30g/m? <0.2um Dublin Harbour Capital Dredging

Dredging Project Project EIAR, Dumping at Sea Permit

(S0033-01) Application (August 2021)

MP2 Project (S0024-02) <0.50g/m? €.0.33um RPS Report on Additional Sediment
Plume Modelling, Response to Section
5(2) Notice
(November 2021)

Dublin Port 2022 - 2029 <0.30g/m? <0.2um RPS Report on Coastal Processes Risk

Maintenance Dredging Assessment, Dumping at Sea Permit

Programme (S0004-03) Application (December 2020)

3FM Project Capital <128g/m? 85 um See Section 13.4 and Appendix 13-4

Dredging (application

expected Q3/Q4 2024)

Comparison with Natural 30,000g/m? c.2cm Dublin Port Maintenance Dredging

Sedimentation AER (March 2017)
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13.9.3.2 Silt deposition arising from each dredging project.

Numerical modelling work undertaken previously in support of the Alexandra Basin Redevelopment (ABR)
Project (RPS, 2014) found that sediment material to be dredged throughout the Port Area could generally be
characterised by three discrete fractions with mean diameters of 200pum, 20um and 3um with each fraction
constituting 1/3 of the total volume of the dredge material. This specification was based on Particle Size
Distributions (PSDs) of sediment samples collected from the Harbour area (RPS, 2014) (Dublin Port Company,
2020).

Based on this earlier work, the sand fraction of the dredge material was found to behave differently to silt material

in that the sand fraction remained on the dump site whereas the silt material was dispersed by tidal currents.

Recognising the different dispersion and deposition characteristics of these different fractions, the sediment
deposition as a result of disposing the silt and sand dredge material at the dump site was considered separately

in this Section and Section 13.9.3.3 respectively.

In respect of silt deposition, the cumulative sediment deposition within Dublin Bay as a result of all four dumping
at sea activities is presented in Figure 13.73. As demonstrated by this Figure, the cumulative total deposition of
silt material beyond the immediate vicinity of the disposal site is generally less than 0.60g/m?. This magnitude
of deposition translates to a maximum change in bed level thickness of c. 0.45um as illustrated in Figure 13.74.

This is less than the width of a human hair and is not measurable in the field.

For context, the estimated natural sediment load from the upstream Liffey catchment is estimated at circa
200,000 tonnes per annum (DPC Maintenance Dredge AER 2017, Dumping at Sea Permit S0004-01). If
dispersed over the Port area between East Link and Poolbeg Lighthouse and the Tolka Estuary; this is roughly
equivalent to a natural sediment load of 30 kg/m? in any year (30,000 g/m?). This is equivalent to an average

depth of 2cm (based on a silt material).
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Figure 13.73: Cumulative total deposition of silt material following the dumping at sea activities associated with

S0024-02, S0004-03, S0033-01 and the 3FM Project
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Figure 13.74: Cumulative bed thickness increase as a result of silt deposition from S0024-02, S0004-03, S0033-

01 and the 3FM Project
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13.9.3.3 Sand deposition arising from each dredging project.

As noted previously, the sand fraction of the dredge material was found to behave differently to silt material in
that the sand fraction of dredge material immediately fell and settled on the dump site owing to the high fall
velocities associated with this material. This is demonstrated in Figure 13.75 which illustrates the deposition of
c. Imillion cubic metres of sand material across the dump site following the continuous disposal of sand over
the course of 6 months.

These findings are in line with other studies which concluded that sand fractions with higher fall velocities and
higher critical shear stress parameters (relative to silt material) tend to remain in the locale of the disposal site

with minimal re-suspension occurring (CEFAS, 2021).
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Figure 13.75: Total sand deposition after six months of continuous disposal of sand spoil material

To assess the potential movement of the coarse material on the dump site, RPS utilised a two-stage approach
which firstly involved reviewing site-specific high-resolution bathymetric surveys of the dump site to measure
changes in seabed elevations and thus derive rates of change. Given that much of the dump site is characterised
by well-defined sand waves, the output from this assessment was used as a proxy to determine the long-term
potential for sediment erosion and movement. To further support this assessment, RPS undertook a bespoke
numerical modelling exercise to quantify the erosion and movement of coarse material based on met-ocean

conditions.

This assessment found that sediment transport under tidal conditions alone does not exceed 0.005 m/day
regardless of the depth. This further demonstrates that the coarser sand material on the dump site will likely

only be mobilised by wave action.
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In addition to this assessment, it should be noted that since 2012, the Marine Institute has carried out monitoring
to determine macroinvertebrate ecological quality status (EQS) in coastal and transitional waters around the
Irish Coast in order to fulfil requirements of the Water Framework Directive (WFD). As part of this programme,
sampling must be carried out within each waterbody, including Dublin Bay, at least twice within the 6-year cycle

(once every three years).

Based on the sampling and monitoring of 15 individual locations illustrated in Figure 13.46, the seabed material
was found to comprise of muddy and fine sand or very fine sands at all stations. Coarse material was found to
contribute an insignificant part of the sediment. Furthermore, the benthic communities surveyed in Dublin Bay
were characteristic of the shallow muddy fine sand sediments sampled. Taxa common throughout the stations
included, amongst others, the polychaetes Glycera tridactyla, Nephtys hombergii, Spiophanes bombyx and
Chaetozone christiei.

The results of the Marine Institute’s long-term (since 2012) environmental benthic surveys were therefore found
to support the findings of this assessment that the movement of coarse material into Dublin Bay as a result of
disposing of dredge material at the dump site is extremely limited and highly unlikely to result in a large-scale
deposition event in Dublin Bay.

13.9.3.4 Summary of cumulative impact assessment of sediment deposition and
dispersion

As described in Appendix 13-4, when considered in context of natural sedimentation within the Port Area (i.e.,

30,000 g/m?/yr which is equivalent to a deposition rate of c.2cm/yr), it is clear that the impact of sediment

deposition from all dumping activities is several magnitudes lower than natural sedimentation rates. The impact

of predicted sediment deposition from all capital and maintenance dredging dumping activities can therefore be

considered to be de minimis.

Appendix 13-4 concludes that, the computational modelling studies of the capital and maintenance dredging
dumping activities within the licensed dump site located at the approaches to Dublin Bay, west of the Burford
Bank, in adherence with the key mitigation measures, will ensure that cumulatively they will comply with, or will

not result in the contravention of the following Directives:
=  The Habitats Directive 82/43/EEC and Birds Directive 2009/147/EEC,
=  The Water Framework Directive 2000/60/EC,

=  The Marine Strategy Framework Directive 2008/56/EC.
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13.9.4 Inter-related Effects

Effects on coastal processes have the potential to have secondary effects on other receptors and these effects
are considered in the topic-specific chapters. The assessment presented therefore informs and is informed by

the following technical chapters:
e Chapter 7: Biodiversity including Marine Mammals, Benthic Biodiversity and Fisheries

e Chapter 9: Water Quality and Flooding

During the construction phase increases in suspended sediment concentration as a result of capital dredging
works have the potential to impact of marine mammals, fish and shellfish and benthic ecology these are
assessed in Chapter 7: Biodiversity. Similarly these activities may impact water quality which is assessed in

Chapter 9: Water Quality and Flooding.

During the operation phase potential changes in tidal flow and temperature may impact marine mammals, fish
and shellfish and benthic ecology these are assessed in Chapter 7: Biodiversity. The assessment of changes
to wave climate and water level has been used to inform the assessment of flood risk, presented in Chapter 9:

Water Quality and Flooding.

13.10 Conclusions

The assessment of coastal processes was based on an extensive numerical modelling programme using RPS'
in-house suite of MIKE coastal process modelling software developed by the Danish Hydraulic Institute (DHI).
Baseline models were calibrated and verified against a range of project specific hydrographic data and

subsequently used to assess the construction and operational impacts of the 3FM Project.

The assessment concluded that dredging operations required for the 3FM Project will not result in any significant
impact to either water quality in terms of suspend sediments, or the nearby environmentally designated areas

in terms of sediment deposition with mitigation measures in place.

In respect to the power station intakes and Ringsend WwTW outfall, any increase in the suspended sediment
concentrations was generally very small by comparison with background levels in the Liffey Estuary. The
dredging operations are therefore unlikely to have any effect on the quality of intake waters in terms of
suspended solids content. However, as customary, DPC will continue to notify the power station operators in
advance of each dredging campaign. This will allow operators to temporarily stop abstracting water from the

Liffey for a short duration in the event that dredging is required within the immediate vicinity of their intake works.

The assessment of disposal of dredge spoil arising from the 3FM Project at the licenced offshore disposal site
located to the west of the Burford Bank at the approaches to Dublin Bay concluded that the disposal operations
will not result in any significant increases to the background level of suspended sediments and will not, therefore,

impact the existing water quality in the greater Dublin Bay area.

The tidal regime is predicted to remain substantially unchanged post 3FM Project. The risk of impact to the

existing tidal regime is therefore determined to be negligible and no mitigation is required.

The assessment of potential changes to the inshore wave climate found that the maximum change in wave

heights in Dublin Port during storm events did not exceed +0.20 m. These changes were confined primarily to
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the Maritime Village and Area N. There was no discernible change in the wave climate due to the 3FM Project
in relevant proximate areas such as Clontarf, Fairview and Ballybough bordering the Tolka Estuary. These
changes to the wave climate are not considered significant and will not impact operations within the Port.
Furthermore, the change in risk of potential coastal flooding due to the 3FM Project at neighbouring sites is

considered to be negligible and no mitigation is required.

Given that there are no significant changes to key coastal processes that govern sediment transport, i.e., tides,
waves and water levels, it can be concluded that the 3FM Project will result in no discernible change to the

existing sediment transport regime in Dublin Port and the in the greater Dublin Bay area.

The 3FM Project is not expected to act in combination with other nearby developments, including the CWP
substation project, Dublin City Council active travel bridge across the River Liffey and other permitted dredging

or disposal activities, or to result in any significant impacts to baseline coastal process conditions.

In circumstances where the mitigation measures are fully implemented during the construction and operational
phases, the impact of the 3FM Project on the coastal processes within Dublin Port and Dublin Bay will consist
of small scale, low magnitude changes in the tidal regime and wave climate. On the basis that the appropriate
mitigations measures are fully implemented during the construction and operational phases, the impact of the

3FM Project on coastal processes will be imperceptible.
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APPENDIX 13-1 - HYDRAULIC MODELLING SOFTWARE

This appendix describes the modelling systems used in to assess coastal processes in Chapter 13.

1.1 Modelling Software

RPS used a suite of coastal process models, based on the MIKE software developed by DHI to assess the
potential impact of the proposed development on the coastal processes within Dublin Port and Bay. The MIKE
21 & 3 systems are state of the art, industry standard, modelling systems based on a flexible mesh approach.
This software was developed for applications within oceanographic, coastal and estuarine environments and
has been approved by numerous leading institutions and authorities including the US Federal Emergency

Management Agency (FEMA).

The Hydrodynamic Module is the basic computational component of the entire MIKE 21 & 3 Flow Model Flexible
Mesh (FM) modelling systems providing the basis for the Transport, ECO Lab, Mud Transport and Sand
Transport modules.

The assessment presented in Chapter 13 utilised the Hydrodynamic, Mud Transport, Sediment Transport and
Spectral Wave modules each of which are described further below. A full scientific description of this modules

can be found online at https://manuals.mikepoweredbydhi.help/latest/MIKE 21.htm.

1.1.1 MIKE 21 & MIKE 3 Flexible Mesh (FM) mesh modelling system

This system is capable of simulating water level variations and flows in response to a variety of forcing functions
in lakes, estuaries and coastal regions. The HD Module is the basic computational component of the MIKE 21
and MIKE 3 Flow Model systems providing the hydrodynamic basis for the Mud & Sediment Transport and

Spectral Wave modules.

The Hydrodynamic module solves the two/three-dimensional incompressible Reynolds averaged Navier-Stokes
equations subject to the assumptions of Boussinesq and of hydrostatic pressure. Thus the module consists of
continuity, momentum, temperature, salinity and density equations. When being used in three dimensions, the
free surface is taken into account using a sigma coordinate transformation approach whereby the vertical layer
is divided equally into a discrete number of layers. The system solves the full time-dependent non-linear
equations of continuity and conservation of momentum using an implicit ADI finite difference scheme of second-

order accuracy. The effects and facilities incorporated within the model include:

= Convective and cross momentum;
= Bottom shear stress;

= Wind shear stress at the surface;
= Barometric pressure gradients;

= Coriollis forces;
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=  Momentum dispersion (e.g. through the Smagorinsky formulation);
=  Wave-induced currents;

= Sources and sinks (mass and momentum);

= Evaporation;

= Flooding and drying.
1.1.2 The Spectral Wave (SW) module

The Spectral Wave (SW) module is a new generation spectral wind-wave model based on unstructured meshes
that simulates the growth, decay and transformation of wind-generated waves and swell in offshore and coastal

areas.
The MIKE 21 SW module accounts for the following physical phenomena:

= Wave growth by wind action

= Non-linear wave-wave interaction

= Dissipation due to white-capping

= Dissipation due to bottom friction

= Dissipation due to depth-induced wave breaking
= Refraction and shoaling due to depth variations
= Diffraction

= Wave-current interaction

= Effect of time-varying depth and flooding and drying

The discretisation of the governing equation in geographical and spectral is performed using a cell-centred finite
volume method. In the geographical domain, an unstructured mesh technique is used. The time integration is
performed using a fractional step approach where a multi-sequence explicit method is applied for the
propagation of wave action.

The MIKE 21 SW module includes two different formulations:

= Directional decoupled parametric formulation

= Fully spectral formulation

The directional decoupled parametric formulation is based on a parameterization of the wave action
conservation equation. The parameterization is made in the frequency domain by introducing the zeroth and

first moment of the wave action spectrum as dependent variables following Holthuijsen (1989).

1.1.3 The Sediment Transport (ST) module

The Sediment Transport Module simulates the erosion, transport, settling and deposition of cohesive sediment
in marine and estuarine environments and includes key physical processes such as forcing by waves,

flocculation and sliding. The module can be used to assess the impact of marine developments on erosion and
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sedimentation patterns by including common structures such as jetties, piles or dikes. Point sources can also

be introduced to represent localised increases in current flows as a result of outfalls or ship movements etc.

1.1.4 The Mud Transport (MT) module
The Mud Transport (MT) module of MIKE 21 Flow Model FM describes erosion, transport and deposition of mud

or sand/mud mixtures under the action of currents and waves. The MT module is applicable for:
= Mud fractions alone, and
= Sand/mud mixtures.
The module can be used to simulation a range of relevant processes including:
= Forcing by waves.
= Salt-flocculation.
= Detailed description of the settling process.
= Layered description of the bed.
=  Morphological update of the bed.

In the MT-module, the settling velocity varies, according to the salinity, if included, and the concentration taking
into account flocculation in the water column. Waves, as calculated by MIKE 21 SW for example, may be
included. Furthermore, hindered settling and consolidation in the fluid mud and under-consolidated bed are
included in the model. Bed erosion can be either nonuniform, i.e. the erosion of soft and partly consolidated
bed, or uniform, i.e. the erosion of a dense and consolidated bed. The bed is described as layered and

characterised by the density and shear strength.

1.1.5 Boundary Conditions

The tidal boundary conditions for the 2D pre-project and post-project scenario models were taken from RPS'
Irish Seas Tidal Surge Model (ISTSM). This model was developed using flexible mesh technology with the mesh
size (model resolution) varying from circa 24km along the offshore Atlantic boundary to circa 200m around the
Irish coastline. RPS also utilised their Irish Coastal Protection Strategy Study (ICPSS) east coast wave model
to gather wave boundary data for the Dublin Bay model to ensure that the hydrodynamic influence of the offshore

Kish and Codling banks were accounted for in the model.

The open sea boundaries were applied to the model as Flather boundaries in which the water level and velocities
are specified along the boundary. The format of these boundaries is such that they vary temporally and also
spatially along the length of the boundary. The Flather condition was chosen as it is one of the most efficient
open boundary conditions as in downscaling coarse model simulations to higher resolution areas. The
instabilities, which are often observed when imposing stratified density at a water level boundary, can be avoided

using Flather conditions.
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At the coastline where the water level intersects the bathymetry, a zero velocity condition was applied, which
assumes the no slip condition is assumed to hold, that is, both the normal and tangential velocity components

are zero.

For the calibration process the open sea boundaries were applied as Flather boundaries, whilst at the coastline
a zero velocity boundary was applied. The open sea boundaries were taken from RPS' ISTSM tidal surge model
during what was considered an average lunar month that experience a full range of spring and neap tidal

conditions.

For the calibration process mean annual discharge rates for the Liffey, Dodder and Tolka were used - the values

of which are presented in Table 1.

Table 1: Mean annual discharge rates from the Liffey, Dodder and Tolka used in the calibration process

Liffey 15.6
Dodder 2.3
Tolka 1.4
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1.1.6 Bed Roughness

When using the two-dimensional hydrodynamic models, the bed resistance was specified using the Manning
number. According to the MIKE 21 manual, the relationship between the Manning number,M, and the Nikuradse

roughness length, k; can be estimated using

_ 254

1K 1/6

S
Using one of the several relationships recommended by Soulsby (1997), over flat beds of sediment, k; is related

to the median grain diameter (Ds,) as approximately

ks == 25 D50
For the three-dimensional models, the bed resistance was specified using the bed roughness height of the sea

bed which is dependent on the von Karman constant.

It was therefore possible to impose a uniform bed resistance coefficient at the seabed for both the two and three
dimensional models - the value of which was determined using the simple relationships presented above and

by calibrating of the Dublin Port model.

In some

1.1.7 Turbulence module

The turbulence model used by MIKE is based on a standard k-epsilon model (k — €) with a buoyancy extension.
The model uses transport equations for the turbulent kinetic energy (TKE), k, and the dissipation of TKE, &, to

describe the turbulence.
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APPENDIX 13-2 - MODEL CALIBRATION AND VALIDATON

This appendix describes the calibration and validation process undertaken to ensure that the hydraulic model
systems used to assess the potential impact of the proposed development on coastal processes were accurate

and fit for purpose.

1.1 Model Validation

The validation process was undertaken using surface elevation information recorded by the Dublin Port tide
gauge and also current regime information recorded by eight individual Acoustic Doppler Current Profilers
(ADCPs) that were moored throughout Dublin Bay between 2013 and present as part of various monitoring
programmes. The location of the ADCP devices in relation to Dublin Port is illustrated in Figure 1.

The validation process focused on establishing agreement between the model output and recorded
observations and thus assessing overall model performance based several key parameters including tidal
range, current speed, phase and direction.
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Figure 1: Location of the various measurement recording sites throughout Dublin Bay used to validate RPS’
baseline numerical model
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1.1.1 Validation of simulated tidal ranges

Figure 2 presents a comparison between surface elevation data recorded by the Dublin Tide Gauge over a
typical spring neap tidal cycle in 2016 and surface elevation data simulated by the Dublin Bay numerical model
for the same period. As can be seen from this figure the hydrodynamic model simulates the surface elevations

in Dublin Port to a very high degree of accuracy.
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Figure 2: Comparison of recorded and simulated surface elevations at the Dublin Port tide gauge

1.1.2 Validation of simulated current regime

The validation of the simulated tidal current regime was undertaken using data recorded by eight individual
ADCP devices that were deployed throughout the model domain at various times between 2013 and present as
part of various hydrographic and environmental monitoring programmes. It should therefore be noted that the

temporal duration of the validation plots vary depending on the device location.

All ADCP devices were setup to record current speed, phase and direction at multiple depths throughout the
water column. The multiple depth recordings were then grouped together to create representative bottom,

middle and top layer signals.

To validate the two-dimensional Dublin Bay model, depth averaged simulated data were compared with data
recorded at all sites except the inner Port where stratified conditions prevail. In this area, simulated data from
RPS’ three-dimensional Dublin Bay model were compared with data recorded by the inner Port ADCP across
the top, middle and bottom layers of the water column. For convenience an index for the various validation plots

across spring and neap tidal conditions has been presented in Table 0.1 overleaf.
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Table 0.1: Index of the validation plots at each of the validation sites for spring and neap conditions

Buoy 1 Figure 3 Figure 10

Buoy 3 Figure 4 Figure 11

Buoy 7 Figure 5 Figure 12

(Dzer)th averaged Mid Bay A Figure 6 Figure 13
Mid Bay D Figure 7 Figure 14

VD 900 Figure 8 Figure 15

PAM SAM Figure 9 Figure 16

;I'Sh[;t)ee dimensional Inner Port Figure 17 Figure 18

Examination of the two-dimensional depth averaged plots used to validate simulate date model outside of the
Port demonstrate that the hydrodynamic model predicted current speed, phase and direction during both spring
and neap tidal conditions throughout the entire model domain to a very high degree of accuracy. At all validation
sites the simulated depth averaged current speed, phase and direction values nearly always falls between the
range values observed in the top and bottom layers. It may be noted that there is an minor difference between
the modelled and recorded data in the top layer at buoys 3 and 7, however this difference can be attributed to
prevailing weather conditions such as high surface winds etc. which would not have been account for in the

hydrodynamic model.

Examination of Figure 17 and Figure 18 which illustrate the plots used to validate RPS’ baseline three-
dimensional model inside of Dublin Port demonstrate that the actual current speed, phase and direction are all
well predicted by the hydrodynamic model. The minor difference observed in current speeds and directions
within the top layer of the model is due prevailing weather conditions which would not have been accounted for

in the model.

A close inspection of the recorded current speeds and directions within Dublin Port indicates the presence of a
salt wedge within the Liffey channel; this is a classic phenomenon observed at the mouth of any estuary or fresh
water river that meets the sea. As demonstrated in Figure 19 to Figure 22 which illustrate the salinity of bottom,
middle and top layers of the water column at various phases of a typical spring tidal cycle, RPS’ three

dimensional model simulates this dynamic pycnocline process very well.

Overall the validation process demonstrated that RPS’ two dimensional and three dimensional baseline models
of Dublin Bay simulated the current speed, phase, range and direction to a high degree of accuracy throughout
the entire model domain. The current regime within the inner harbour flow is complex with some level of
circulation, stratification and bi-directional flows; however these phenomena are all well represented by the
model. The validation process therefore considered the 2D and 3D baseline models to be fit for purpose and

adequate to assess the coastal processes in Dublin Port in context of the 3FM Project.
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Figure 3: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Buoy 1 - Spring Tides
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Figure 4: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Buoy 3 - Spring Tides
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Figure 5: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Buoy 7 -Spring Tides
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Figure 6: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Mid Bay A - Spring Tides
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Figure 7: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Mid Bay D - Spring Tides
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Figure 8: Comparison of recorded and simulated current speeds (upper) and directions (lower) at VD 900 -Spring Tides
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Figure 9: Comparison of recorded and simulated current speeds (upper) and directions (lower) at PAM Site -Spring Tides
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Figure 10: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Buoy 1 -Neap Tides
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Figure 11: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Buoy 3 -Neap Tides
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Figure 12: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Buoy 7 - Neap Tides
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Figure 13: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Mid Bay A -Neap Tides
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Figure 14: Comparison of recorded and simulated current speeds (upper) and directions (lower) at Mid Bay D -Neap Tides
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Figure 15: Comparison of recorded and simulated current speeds (upper) and directions (lower) at VD 900 -Neap Tides
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Figure 16: Comparison of recorded and simulated current speeds (upper) and directions (lower) at PAM Site -Neap Tides
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Figure 17: Comparison of recorded and simulated current speeds and directions throughout the top, middle and
bottom layers of the water column at the Inner Port ADCP - Spring Tides
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Figure 18: Comparison of recorded and simulated current speeds and directions throughout the top, middle and
bottom layers of the water column at the Inner Port ADCP - Neap Tides
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Figure 19: Salinity of the bottom, middle and surface layers respectively during a typical high spring tide
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Figure 20: Salinity of the bottom, middle and surface layers respectively during a typical low spring tide
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Figure 21: Salinity of the bottom, middle and surface layers respectively during a typical mid-ebb spring tide
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Figure 22: Salinity of the bottom, middle and surface layers respectively during a typical mid-flood spring tide
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1 THERMAL PLUME MODELLING VALIDATION

1.1 Purpose of this Report

A numerical modelling study is being undertaken to quantify the potential impact of the proposed Dublin Port
3FM development on the existing tidal flows and thermal stratification due to both freshwater river inflows and
outfall discharges and intakes. Prior to assessing the potential impact of the 3FM development it was critical
to first calibrate the thermal plume model based on the present-day scenario. To assist with this work package,
ESB supplied three thermal plume survey reports to enable model verification and therefore increase
confidence in the outcomes of the numerical modelling studies.

This report details phases of development, the most recent of which occurred in April 2024 following additional
feedback from ESB, and the validation between the thermal plume modelling and surveys.

1.2 Model Structure

The modelling was undertaken using the DHI MIKE modelling software suite. The model was implemented
using a three dimensional (3D) model domain and included density driven flow — both in terms of salinity and
temperature. It was of particular importance to establish accurate tidal flows in Dublin Port given the complex
interaction of multiple freshwater rivers that flow into Dublin Port which contributes to dynamic temporally and
spatially varying pycnocline throughout much of the Port area. To achieve this, RPS developed two individual
numerical models using the Hydrodynamic (HD) module within MIKE 21 to simulate water level variations and
flows into Dublin Port, for each of the following timeframes to correspond with the survey periods:

e 10" August — 13" August 2016 e 191 April — 25" April 2018 e 51 April — 11™ April 2019

The first “outer tidal” model was developed for the purpose of deriving a suitable tidal boundary condition to
apply to the mode detailed “inner” model of Dublin Bay and Dublin Port. The “outer” model (shown in Figure
1.1) uses mesh sizes varying from 250,000 m? (equivalent to 500m x 500m squares) at the outer boundary of
the model down to a finer 225 m? (equivalent to 15m x 15m squares). The outer tidal hydrodynamic model was
run using boundary conditions extracted from RPS’ in-house storm surge forecast model.

Figure 1.2 illustrates the second inner model bathymetry and Dublin Bay boundary and was developed with a
finer mesh resolution in Dublin Port around the thermal plume and freshwater outfalls.

The rate of discharge from the rivers Liffey, Tolka and Dodder were initially defined as constant discharges
based on the average rates summarised in Table 1.1. However, these rates were subsequently updated to
utilise timeseries information as provided by ESB for the additional modelling described in Section 1.4.4.

Table 1.1: River Discharge Rates [cumecs]

2016 2018 2019

Liffey 17.99 16.41 7.79

Dodder 0.76 2.17 2.40
Tolka 0.22 1.13 1.80

The background temperatures used in the model simulations are shown in Table 1.2 below, alongside the
background temperatures measured.

Table 1.2: Background Temperature

2016 2018 2019
Background Temperature °C °C °C
2016 Survey 15.57 - 16.45
2018 Survey Spring 9.2°C-12.42
2018 Survey Neap 9.28 -10.81
2019 Survey 8.6-9.6
RPS models 16.0 9.5 9.5
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Figure 1.1: Outer model bathymetry and mesh (right).
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Figure 1.2: Inner model bathymetry and mesh (top).
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1.3 Hydrodynamic Model Verification

No project specific Acoustic Doppler Current Profiler (ADCP) information for the survey periods described in
Section 1.2 was made available for this study. RPS therefore validated the hydrodynamic accuracy of the
models, described in the previous section, by comparing simulated surface elevations within Dublin Port with
measured levels from the Dublin Port tidal gauge from the National Tide Gauge Network.

It should be noted that the hydrodynamic model had previously been calibrated and determined fit for purpose
as part of the Alexandra Basin Re-development (ABR) and Masterplan 2 (MP2) projects using ADCP data for
different periods. This calibration process was considered acceptable by Dublin Port Company, the Marine
Institute and An Bord Pleanala. For the purposes of brevity, the extensive calibration process has not been
repeated in this document which instead focuses on the thermal plume survey dates.

Figure 1.3 to Figure 1.5 represent the modelled tide levels (blue trace) plotted against the Dublin Port tide
gauge levels (black trace) for each period with the survey periods being indicated in red. It can be seen that
the surface elevations from the hydrodynamic model (HD) correlate well both in terms of tidal excursion and
phase with the measured data. On occasion there is some deviation from the measured data, however this is
likely to be as a result of temporally varying river flows and/or localised meteorological influences; as the wind
recorded at Dublin airport was applied across the entire model extent and therefore forms a simplified wind
field.

Notwithstanding this, the model was found to correspond with the recorded tidal elevations and particularly
well on the day of each thermal plume survey that the model was verified against (indicated in red). It was
therefore concluded that the numerical models developed for this study were fit for purpose.

Measured Dublin Port Gauge (msl) [m]
Modelled Dublin Port Gauge (msl) [m]

Survey —
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1.5
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Figure 1.3: Verification of predicted tidal heights for the 2016 survey period.
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Figure 1.4: Verification of predicted tidal heights for the 2018 survey period.
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Figure 1.5: Verification of predicted tidal heights for the 2019 survey period.
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1.4  Thermal Plume Modelling Results

This section of the document will examine the model performance relating to thermal plumes surveys
presented in the following three reports:

e Survey reports:
o ESB International (2017) Dublin Bay Power Plant: Thermal Plume Survey.

o lIrish Hydrodata (2018) Covanta Dublin Wate to Energy Facility: Thermal Plume Surveys
of April 20t and 24t 2018.

o lIrish Hydrodata (2019) Poolbeg CCGT: Thermal Plume Survey of April 9, 2019.

Figure 1.7 below shows the location of each facilities thermal/freshwater discharge and Table 1.3 outlines
which facilities were actively discharging during each of the survey periods reported. The Dublin Bay Power
Station, Dublin Waste to Energy and Poolbeg CCGT are all saline thermal discharges whilst Ringsend WWTP
is a freshwater discharge. Time series data relating to flow rates and temperature for the various discharges
during the survey periods was supplied by ESB and was utilised in the modelling?.

There were two thermal discharges active during the 2016 survey: ESB’s Dublin Bay Power facility and Irish
Water's Waste Water Treatment Plant (WWTP). The full set of the final model output corresponding to the
survey data is presented in Appendix A.

There were three facilities discharging during the 2018 survey times: ESB’s Dublin Bay Power facility, Irish
Water's WWTP and the Dublin Waste to Energy facility. The full set of the final model output corresponding to
the survey data is presented in Appendix B. This includes both thermal contour plots and dip profiles collected
during spring and neap surveys.

There were three facilities discharging during the 2019 survey times: Poolbeg CCGT, Irish Water's WWTP and
the Dublin Waste to Energy facility. Appendix C presents final model output corresponding approximately to
the survey contours, noting that the model layers will vary in depth from the surface depending on the
bathymetry (still water depth) and tidal state (instantaneous water depth). It should also be noted that the
plotting scale used in the figures corresponds with that implemented in the survey report (which varies from
the preceding survey reports).

The model bathymetry was derived from a number of data sources which included survey data in the vicinity
of the Poolbeg CCGT discharge. Bed levels are higher in this region and this area frequently dries out
depending on phase of tide, as illustrated in Figure 1.6.

Figure 1.6: Drying out within the vicinity of Poolbeg CCGT outfall location.

! Limited measured flow data for the Rivers Liffey, Dodder and Tolka were also provided and used for relevant periods of simulations.
The river discharge rates summarised in Table 1.1 were used for periods without specific data.
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Figure 1.7: Thermal plume outfall locations.

Table 1.3: Thermal discharges active during each survey period.

2016 2018 2019
WWTP v v v
Dublin Waste to Energy v v
Dublin Bay Power v v
Poolbeg CCGT v

1.4.1 Initial Modelling

Modelling was undertaken for the three survey periods using the model discretisation as described in Section
1.2. The MIKE 3D modelling system utilises a layered vertical mesh to describe the flow and dispersion in the
water column. Initial modelling was undertaken with six sigma layers of equal weighting, i.e. the water column
was divided into six equal layers which depended on bed level and varied in depth as changes in water level
due to tidal flow occurred. Figure 1.8 shows the location of section A-B which the sigma layers are presented
in Figure 1.9 to illustrate the vertical mesh discretisation.

Varying wind data as recorded at Dublin Airport was applied to each model simulation presented in this report.

The initial modelling provided a good representation of the behaviour of the stratified flow as illustrated in the
following figures. These figures present the modelled output in the surface layer for mid-flood tide, high water,
mid-ebb tide and low water during the spring tide survey undertaken in April 2018. Each figure is accompanied
by the corresponding survey contour plot for the surface layer. It should be noted that surveys were recoded
to Greenwich Mean Time (GMT) whilst modelling was undertaken for Universal Time (UT) and, as the survey
was undertaken during summer time, there is a one hour difference in the timing of records.
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Figure 1.8: Location of section to illustrate sigma layer definition.
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Figure 1.9: Initial thermal modelling equidistant sigma layers.

It was noted from the survey reports that there was a variation in the thermal characteristics of the
plume across the top 2m surveyed water depth.

With the application of the equal sigma layers, when the plume is dispersed towards the deeper water
in the navigation channel all survey layers effectively lie within one model layer therefore further
discretisation was applied to the model domain to provide an improved approximation of plume
behaviour.
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Figure 1.10: Preliminary model output: Temperature of surface layer mid-flood spring tide.
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Figure 1.11: Survey contour: Excess temperature of surface layer mid-flood spring tide.
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Figure 1.12: Preliminary model output: Temperature of surface layer high water spring tide.
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Figure 1.13: Survey contour: Excess temperature of surface layer high water spring tide.
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Figure 1.14: Preliminary model output: Temperature of surface layer mid-ebb spring tide.
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Figure 1.15: Survey contour: Excess temperature of surface layer mid-ebb spring tide.
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Figure 1.16: Preliminary model output: Temperature of surface layer low water spring tide.
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Figure 1.17: Survey contour: Excess temperature of surface layer low water spring tide.
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1.4.2 Further Modelling

Having liaised with ESB regarding initial thermal plume modelling results, queries were raised regarding the
ability of six equally spaced vertical layers being able to accurately resolve the vertical dispersion and
stratifying effects observed within Dublin Port. To examine this, initial model simulations were further refined
and updated to better represent density driven processes within Dublin Port.

The survey reports provided data typically at 0.3m, 1m and 2m levels from the surface so, although it was not
possible to fix model layers relative to the water surface, the sigma layers were adjusted to provide information
more comparable to that recorded. The same number of layers was implemented as in the preliminary
modelling; however layers were concentrated near the surface.

As the discretisation determines the resolution of hydrodynamics as well as the thermal characteristics, the
bed layer was maintained at the previous setting to preserve model accuracy in terms of flow and baseline
stratification within the Liffey. As previously, the layer thicknesses varied through the tidal cycle but the
proportions of the water column occupied by each layer remained consistent. Figure 1.18 illustrates the same
channel cross-section, at the same stage of the tide, as shown in Figure 1.8 but with the revised sigma layer
distribution (with the original equidistant vertical structure illustrated in Figure 1.9).
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Figure 1.18: Further thermal modelling sigma layers variation through water column.

In order to verify the model against the survey data presented in the reports a similar data processing exercise
was undertaken to the measured data. This had the benefit of taking some account of the variations in
background temperature experienced in the receiving water which would not be replicated within the model
without detailed information on both sea and river temperatures and salinities in the period prior to and during
the survey.

As temperature is not a neutral tracer, a reference temperature profile was extracted from the model at the
location indicated in Figure 1.8 (a similar location to the survey dip sections in the 2016 and 2018 surveys) at
the timestep immediately prior to each individual survey period. The resulting model data was then adjusted
to provide ‘excess temperature’ i.e. that above the background reference value. As with the measured data,
this was undertaken for each survey pass for each stage of the tide. The data was then plotted for layer six
(surface), five and typically four which corresponded most closely to the surveyed levels. The figures use the
same output area, colour palette and mapping data for ease of comparison as only the reported data was
available.

When making comparisons between the modelled and measured datasets it is recognised that survey data
supplied to RPS is limited to survey trackplots owing to constraints associated with working within a busy port
area and in some cases surveys were undertaken over prolonged periods (up to 1.5 hours). It is therefore
important to acknowledge that the instantaneous nature of the model output means that model outputs will
may not fully correspond with the extent of the survey. This is particularly evident during slack water surveys
where underlying flow conditions are in a state of fluctuation and those where thermal plumes may be disrupted
by marine traffic which is not reflected in the models. Where plumes are concentrated in shallower areas the
model layer most representative of the survey level at the location of the plume is presented; this is particularly
significant during low water.
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1.4.2.1 2016 Survey Report

The thermal plume survey for the ESB (2017) Report, was conducted on 12 August 2016 to measure the
thermal discharge from the Dublin Bay Power facility, during a neap tide and during the following tide
conditions:

e High water

e Mid-Ebb (high water plus 3 hours)

e Low water

e Mid-Flood (high water minus 3 hours)

The survey was conducted during neap tides as they are considered a worst-case scenario in terms of thermal
plumes as spring tides would provide greater dispersion potential. The survey track for each tidal condition
lasted between 60 and 100 minutes, with the thermistor string attached at three fixed depths (0.3m, 1.0m and
2.0m). Background temperature levels were measured upstream of the plume prior to each track commencing
and ranged from 15.57°C to 16.45°C.

There were two thermal discharges active during this survey: ESB’s Dublin Bay Power facility and Irish Water’s
Waste Water Treatment Plant (WWTP).

1.4.2.2 2018 Survey Report

Irish Hydrodata Ltd. conducted a thermal plume survey for Covanta Dublin Waste to Energy on the 20" April
2018 during a spring tide and on the 24™ April 2018 during a neap tide, at the following four phases of the tide:

e Low water

¢ Mid-Flood (high water minus 3 hours)
e High water

e Mid-Ebb (high water plus 3 hours)

There were three facilities discharging during these survey times: ESB’s Dublin Bay Power facility, Irish Water’s
WWTP and the Dublin Waste to Energy facility. Three thermistors were attached 0.3m, 1.0m and 2.0m and
one track run for each tidal condition which lasted between 70 and 115 minutes. Background temperature
levels were measured upstream of the plume prior to each track commencing and ranged from 9.2°C to
12.42°C. The survey report included both thermal contour plots and dip profiles collected during spring and
neap surveys.

1.4.2.3 2019 Survey Report

Irish Hydrodata Ltd. conducted a thermal plume survey for ESB Generation and Wholesale Markets (ESB
GWM) of the Poolbeg Combined Cycle Gas Turbine (CCGT) power station, on the 9t of April 2019 over the
following four stages of a single tidal cycle:

e Low water

e Mid-Flood (high water minus 3 hours)
e High water

e Mid-Ebb (high water plus 3 hours)

Three facilities were discharging during these survey times: Poolbeg CCGT, Irish Water's WWTP and the
Dublin Waste to Energy facility. Four thermistors were used at depths of 0.3m, 0.6m, 0.9m, 1.2m and 1.8m,
one track run for each tidal condition which lasted between 30 and 60 minutes. The background temperature
levels measured ranged from 8.6°C to 9.6°C.

Appendix C presents model output corresponding approximately to the 0.3m, 0.9m and 1.8m survey contours,
again noting that the model layers will vary in depth from the surface depending on the bathymetry (still water
depth) and tidal state (instantaneous water depth). It should also be noted that the plotting scale used in the
figures corresponds with that implemented in the survey report (which varies from the preceding survey
reports).
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1.4.3 Thermal Plume Modelling Discussion

Over the course of the three surveys a significant volume of data was collected and reproduction of the survey
reports en masse would not be conducive to clear assessment as the datasets were only available as an
electronic document of limited resolution therefore a sample of the model output is discussed here. The
appendices of this document may be compared with those relating to the three survey report documents.

It was noted that the use of the shallow surface sigma layer was beneficial in identifying where, even though
the thermal discharges are buoyant due to temperature, they do not necessarily dominate the surface layer.
This is particularly relevant with regards to the Dublin Bay Waste to Energy and Power Station discharge;
where the saline thermal discharge from cooling is discharged into a stratified flow where freshwater river
discharges are present. Freshwater being significantly less dense than saline water, even with an increased
temperature than the receiving water body. Therefore the freshwater discharge from Ringsend WWTP may
exhibit different characteristics to those from the saline cooling water discharges.

The following series of figures are presented for the thermal plume survey undertaken for the spring tide during
April 2018. For each tidal stage two pairs of plots are presented; first, the modelled surface and near surface
layers which approximately correspond with the 0.3m and 1m survey are presented, the corresponding survey
contours are presented in the second pair of plots.

It can be seen in each case that the thermal plume from the Dublin Bay Waste to Energy and Power Station
is more extensive below the initial surface layer. Whereas for the WWTP, as the discharge is a freshwater
source, it exhibits a greater plume extent on the surface layer. It also appears that the excess temperatures
>1.5°C from the WWTP do not fall within the survey tracks.
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Figure 1.19: Thermal plume 20" April 2018 — excess temperature at mid-flood circa 0.3m depth.
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Figure 1.20: Thermal plume 20™ April 2018 — excess temperature at mid-flood circa 1m depth.
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COVANTA DWLE - THERMAL PLUME SURVEY - Spring Tide - April 20th 2018
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Figure 1.21: Survey contour 20" April 2018 — excess temperature at mid-flood 0.3m depth.
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Figure 1.22: Survey contour 20" April 2018 — excess temperature at mid-flood 1m depth.
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Figure 1.23: Thermal plume 20" April 2018 — excess temperature at high water circa 0.3m depth.
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Figure 1.24: Thermal plume 20™ April 2018 — excess temperature at high water circa 1m depth.
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COVANTA DWLE - THERMAL PLUME SURVEY - Spring Tide - April 20th 2018
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Figure 1.25: Survey contour 20" April 2018 — excess temperature at high water 0.3m depth.
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Figure 1.26: Survey contour 20" April 2018 — excess temperature at high water 1m depth.
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Figure 1.27: Thermal plume 20" April 2018 — excess temperature at mid-ebb circa 0.3m depth.
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Figure 1.28: Thermal plume 20" April 2018 — excess temperature at mid-ebb circa 1m depth.
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COVANTA DWLE - THERMAL PLUME SURVEY - Spring Tide - April 20th 2018
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Figure 1.29: Survey contour 20" April 2018 — excess temperature at mid-ebb 0.3m depth.
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Figure 1.30: Survey contour 20" April 2018 — excess temperature at mid-ebb 1m depth.
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Figure 1.31: Thermal plume 20" April 2018 — excess temperature at low water circa 0.3m depth.
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Figure 1.32: Thermal plume 20" April 2018 — excess temperature at low water circa 1m depth.
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COVANTA DWE - THERMAL PLUME SURVEY - Spring Tide - April 20th 2018
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Figure 1.33: Survey contour 20" April 2018 — excess temperature at low water 0.3m depth.
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Figure 1.34: Survey contour 20" April 2018 — excess temperature at low water 1m depth.

In addition to the plume dispersion which is driven by a temperature differential there are also more complex
flows driven by density stratification. An example of this is demonstrated during the thermal plume survey
undertaken during the neap tide during April 2018. During the flood tide, when tidal flow occurs in a westerly
direction the thermal plume from the Dublin Waste to Energy and Power Station is seen to be advected to the
east at the surface with a much less marked dispersion pattern at lower levels, as illustrated in Figure 1.35 to
Figure 1.37. It is noted however that during this period there was heavy traffic which may have influenced the
survey (a process which would not have been represented in the numerical simulations).
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COVANTA DWLE - THERMAL PLUME SURVEY - Neap Tide - April 24th 2018
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Figure 1.35: Survey contour 24" April 2018 — excess temperature at mid-flood 0.3m depth.
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