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Term Definition

Carbon budget

The cumulative amount of carbon dioxide (CO3) emissions permitted over a
period of time to keep within a certain temperature threshold, such as the
1.5 °Cor 2 °C targets of the Paris Agreement.

Carbon intensity

The amount of carbon (in CO, emissions) released per unit of electricity
consumed, typically measured in grams of CO, per kilowatt-hour (gCO>/kWh).

Climate Change
Resilience (CCR)

Refers to the ability of a project, system, or environment to anticipate,
prepare for, respond to, and recover from the adverse impacts of climate
change, such as extreme weather events, rising sea levels, or changing
temperature patterns. It focuses on ensuring the project can continue to
function effectively under current and future climate conditions.

Climate
projections

Estimates of future climate conditions based on simulations by climate
models, considering different scenarios of greenhouse gas emissions and
other factors.

Combined Cycle

A type of power plant that uses both gas and steam turbines to generate

Gas Turbine electricity, improving efficiency by using the waste heat from the gas turbine
(CCGT) to produce steam for the steam turbine.
Dublin Array References to Dublin Array refer to all geographical areas of the proposed

development, i.e. both offshore, onshore and including the proposed O&M
Base.

Embodied carbon

The total greenhouse gas emissions (CO,eq) associated with the production,
transportation, and installation of a product or material, including raw
material extraction and manufacturing processes.

Environmental
Impact
Assessment (EIA)

Assessment of the likely significant effects of a proposed project on the
environment. The EIA will be carried out by An Bord Pleanala in this instance.

EIA Report (EIAR)

As defined in the Planning and Development Act 2000, as amended:
"environmental impact assessment report" means a report of the effects, if
any, which proposed development, if carried out, would have on the
environment and shall include the information specified in Annex IV of the
Environmental Impact Assessment Directive.

GHG emissions

The release of greenhouse gases into the atmosphere, which contribute to
global warming and climate change. Common greenhouse gases include
carbon dioxide (CO,), methane (CH.), and nitrous oxide (N,O).

Landfall

The location where the Offshore Export Cable Corridor comes ashore adjacent
to the Shanganagh Waste Water Treatment Plant (WWTP).

Lifecycle
Assessment (LCA)

A technique to assess environmental impacts associated with all the stages of
a product's life from cradle to grave (i.e. from raw material extraction through
materials processing, manufacture, distribution, use, repair and maintenance,
and disposal or recycling).

Net zero Achieving a balance between the amount of greenhouse gas emissions
produced and the amount removed from the atmosphere, effectively
reducing net emissions to zero.

Offshore Wind turbine generators, offshore substation platform, inter array cables, and

Infrastructure offshore export cables.
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Term Definition

Electrical System
(OES)

Offshore Offshore substation, which is necessary to connect the WTGs with the
substation Offshore Export Cable.

platform (OSP)

Onshore Part of the OES, the substation is required to facilitate the connection to the
Substation existing national electricity transmission system.

Onshore Collective term for all onshore infrastructure from the landfall/TJB to the grid

connection point which is likely to be necessary to connect the project to the
national grid.

OES works is a term used in the EIAR to describe the construction of the OES.

Renewable
energy

Energy from sources that are naturally replenishing and virtually
inexhaustible, such as wind, solar, hydro, and geothermal energy.

Scour protection

Measures taken to prevent the erosion of seabed material around the base of
offshore structures, such as wind turbine foundations, due to water
movement.

Transition Joint
Bay (TJB)

The proposed infrastructure at the Landfall location where the offshore and
onshore cables connect.
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Acronyms
ADO Alternative Design Option
CAN Climate Action Network
CAP Climate Action Plan
CARO Climate Action Regional Office
CCAP Climate Change Action Plan
CCGT Combined Cycle Gas Turbine
CCPI Climate Change Performance Index
CCR Climate Change Resilience
CH4 Methane
CIfA Chartered Institute for Archaeologists
CO, Carbon Dioxide
CsIpP Cable Specification and Installation Plan
DCC Dublin City Council
DECC Department of The Environment Climate and Communications
DEHLG Department of the Environment, Heritage & Local Government
DLR Dun Laoghaire-Rathdown
DLRCC Dun Laoghaire-Rathdown County Council
DPSIR Driver, Pressure, States, Impacts and Responses
ECC Export Cable Corridor
EIA Environmental Impact Assessment
EIAR Environmental Impact Assessment Report
EMRA Eastern Midland Regional Authority
EPA Environmental Protection Agency
EU European Union
FAME Archaeological Managers and Employers
FRA Flood Risk Assessment
GHG Greenhouse Gas
HDD Horizontal Directional Drilling
HFCs Hydrofluorocarbons
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Term \ Definition

HRA Habitats Regulations Assessments

ICCI In-combination Climate Impact

ICCP Impressed Current Cathodic Protection

ICE Inventory of Carbon and Energy

IEMA Institute of Environmental Management and Assessment
IPCC Intergovernmental Panel on Climate Change
LCA Lifecycle Assessment

MCA Maritime & Coastguard Agency

MDO Maximum Design Option

MHWS Mean High Water Springs

MLWS Mean Low Water Springs

MW Megawatts

N.O Nitrous Oxide

NEEAP National Energy Efficiency Action Plan

NF; Nitrogen Trifluoride

NIP Navigation and Installation Plan

NMPF National Marine Planning Framework

NO Nitric Oxide

NO; Nitrogen Dioxide

NPF National Planning Framework

NRA National Roads Authority

NREAP National Renewable Energy Action Plan

OA Ocean Acidification

OES Onshore Electrical System

osP Offshore Substation Platform

PETM Paleocene-Eocene Thermal Maximum

PFCs Perfluorocarbons

PMio Particulate Matter with a diameter less than 10 microns
PM3s Particulate Matter with a diameter less than 2.5 microns
ppb Parts per billion

RO Registered Organisation
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Term \ Definition

SEAI Sustainable Energy Authority of Ireland
SFe Sulphur Hexafluoride

SLR SLR Consulting Limited

SO, Sulphur Dioxide

SPP Development of a Scour Protection Plan
TII Transport Infrastructure Ireland

TJB Transition Joint Bay

UK United Kingdom

UNFCCC United Nations Framework Convention on Climate Change
VHF Very High Frequency

WAM With Additional Measures

WEM With Existing Measures

WHO World Health Organisation

WMO World Meteorological Organization
WTG Wind Turbine Generator
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Units

°C Degrees Celsius

ktoe kilotonnes of oil equivalent

kWh kilowatt-hour(s)

pg/m?3 Micrograms per cubic metre
ng/m?3 nanograms per cubic metre

ppb Parts per billion
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18 Climate Change

18.1 Introduction

18.1.1

18.1.2

18.1.3

18.1.4

This chapter of the Environmental Impact Assessment Report (EIAR) presents the findings of
the Environmental Impact Assessment (EIA) concerning the potential impacts of the Dublin
Array Offshore Wind Farm (Dublin Array) on climate, and the projects resilience to climate
during construction, operation and maintenance, and decommissioning.

In alignment with the Institute of Environmental Management and Assessment (IEMA) EIA
Guide to Climate Change Resilience and Adaptation (IEMA, 2020), and the requirements of
the Infrastructure Planning Environmental Impact Assessment Regulations (2017)
(Department of Communities and Local Government, 2017), the climate change assessment
includes an evaluation of the following:

A Greenhouse Gas (GHG) emissions impact assessment: Carbon assessment across the
lifetime of Dublin Array, including the nature and magnitude of GHG emissions and an
assessment of carbon mitigation actions;

A Vulnerability to climate change: Climate Change Resilience (CCR) assessment evaluates
the potential impacts of climate change on Dublin Array and how these impacts can be,
and have been, ameliorated through the project design and planning stages; and

A In-combination Climate Impact (ICClI) effects: The extent to which climate change
exacerbates the effects of VE on other environmental receptors.

In-combination climate change impacts which assess the extent to which climate change may
impact the probability and/or consequence of effects identified elsewhere in the EIAR are
considered within this chapter and also within other relevant topic chapters:

This chapter should be read in conjunction with the following EIAR chapters and appendices:

A Volume 2, Chapter 6: Project Description (hereafter referred to as the Project
Description Chapter);

A Volume 3, Chapter 1: Marine Geology, Oceanography, and Physical Processes (hereafter
referred to as the Marine Geology, Oceanography, and Physical Processes Chapter);

A Volume 3, Chapter 2: Marine Water and Sediment Quality (hereafter referred to as the
Marine Water and Sediment Quality Chapter);

A Volume 3, Chapter 3: Benthic Subtidal and Intertidal Ecology (hereafter referred to as
the Benthic Subtidal and Intertidal Ecology Chapter);

A Volume 3, Chapter 4: Fish and Shellfish Ecology (hereafter referred to as the Fish and
Shellfish Ecology Chapter);
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Volume 3, Chapter 5: Marine Mammals (hereafter referred to as the Marine Mammals
Chapter);

Volume 3, Chapter 6: Offshore and Intertidal Ornithology (hereafter referred to as the
Offshore Ornithology Chapter);

Volume 3, Chapter 7: Bats in the Offshore Environment (hereafter referred to as the
Bats in the Offshore Environment Chapter);

Volume 3, Chapter 8: Nature Conservation (hereafter referred to as the Nature
Conservation Chapter);

Volume 3, Chapter 9: Commercial Fisheries (hereafter referred to as the Commercial
Fisheries Chapter);

Volume 3, Chapter 10: Shipping and Navigation (hereafter referred to as the Shipping
and Navigation Chapter);

Volume 3, Chapter 11: Marine Infrastructure and Other Users (hereafter referred to as
the Marine Infrastructure Other Users Chapter);

Volume 3, Chapter 12: Aviation and Radar (hereafter referred to as the Aviation and
Radar Chapter);

Volume 3, Chapter 13: Marine Archaeology (hereafter referred to as the Marine
Archaeology Chapter);

Volume 3, Chapter 14: Cultural Heritage Settings Assessment (Terrestrial Archaeology
and Monuments) (hereafter referred to as the Cultural Heritage Settings Assessment
Chapter);

Volume 3, Chapter 15: Seascape, Landscape and Visual Impact Assessment (hereafter
referred to as the SLVIA Chapter);

Volume 3, Chapter 16: Noise and Vibration (Terrestrial Receptors) (hereafter referred
to as the Noise and Vibration Chapter);

Volume 3, Chapter 17: Socio-Economics, Tourism, Recreation and Land Use (hereafter
referred to as the Socio-Economic, Tourism, Recreation and Land Use Chapter);

Volume 3, Chapter 19: Major Accidents and Disasters (hereafter referred to as the
Major Accidents and Disasters Chapter);

Volume 6, Appendix 6.5.4-1 Water (Hydrology, Hydrogeology, and Flood Risk) Technical
Baseline Report (hereafter referred to as Water Technical Baseline Report);
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A Volume 6, Appendix 6.5.4-2: Dublin Array Flood Rish Assessment Report (OES)
(hereafter referred to as OES Flood Risk Assessment);

A Volume 5, Chapter 3: Land, Soils and Geology (hereafter referred to as the Land Soils
and Geology Chapter);

A Volume 5, Chapter 4: Water (Hydrology, Hydrogeology and Flood Risk) (hereafter
referred to as the Water Chapter); and

A Volume 5, Chapter 9: Human Health (hereafter referred to as the Human Health
Chapter); and

A Volume 5, Chapter 10: Air Quality (hereafter referred to as the Air Quality Chapter).

The GHG Assessment which accompanies this chapter is included in Volume 4, Appendix
4.3.18-1 Greenhouse Gas Assessment, hereafter referred to as the GHG Assessment Report.

18.2 Regulatory background

18.2.1

18.2.2

The regulatory background for the climate chapter is informed by a comprehensive
framework of legislation, plans, and guidelines aimed at addressing climate change and
transitioning to a low-carbon economy. Central to this framework is the Renewable Energy
Directive, which promotes renewable energy adoption across sectors, supports electrification,
and sets sustainability criteria for bioenergy. Recent amendments to the directive strengthen
these measures, targeting EU climate neutrality by 2050. Complementing this, the EIA
Directive ensures climate impacts are integrated into project assessments, aligning with
broader EU objectives.

National policies such as Ireland’s National Energy and Climate Plan 2021-2030 and Climate
Action Plan (CAP) 2024 outline strategies for renewable energy expansion, energy efficiency,
and resilience to climate impacts, underlining the need for systemic change and collective
action. The Climate Action and Low Carbon Development Act 2015 provides a legislative
framework with binding sectoral emission reduction targets and oversight mechanisms.

18.2.3 The Dun Laoghaire-Rathdown and Dublin City (2022-2028) Plan embeds climate

18.2.4

considerations into urban planning, transportation, and infrastructure to reduce emissions
and enhance resilience. Technical guidelines, such as those from I|EMA, provide
methodologies for GHG assessment and climate adaptation, while international performance
indices offer benchmarks and recommendations for policy improvement.

Further details on these laws and policies, including their key provisions and how they are
specifically addressed in the EIAR, are provided in Appendix A.

Page 12 of 79 e:;SLR GDBQ



18.3 Methodology

Study area

GHG assessment

Dublin#\rroy@

Generation for generations

18.3.1 The study area of the GHG assessment encompasses the offshore array area, offshore

substation platform (OSP), inter array electricity cables, operations and maintenance (0&M)
base, the landfall including the Transition Joint Bay (TJB) and the Onshore Electrical System
(OES) including the Onshore Substation (OSS).

Climate Change Resilience (CCR) assessment

18.3.2 The study area for the CCR assessment was determined based on the availability of publicly

accessible climate data, prioritising sources that were both relevant and geographically

representative. Historical climate data was obtained from the Casement weather station,

providing localised observations for past climate conditions. Future climate projections for
Ireland were sourced from the World Bank Climate Knowledge Portal (World Bank, n.d), which
offers national-level data. While finer spatial resolution was not available for future

projections, the assessment used the most appropriate and up-to-date datasets to

characterise expected climate trends.

Baseline data

18.3.3 The data sources used to inform the CCR assessment are listed in Table 1. To avoid repetition,

the methods and data sources used for the GHG assessment are summarised throughout this

chapter, with full details provided in the GHG Assessment.

Table 1 Summary of data sources

Data type Data Details of the information

source
Ireland’s GHG Ireland’s GHG emissions are tracked and projected by the EPA
Emissions for submission to the EU UNFCCC annually. Carbon dioxide

o EPA (CO3) emissions are reported alongside methane (CH4), nitrous
Projections .

5019-2040 oxide (N,0), hydrofluorocarbons (HFC;), perfluorocarbons
(PFCs), sulphur hexafluoride (SFs), and nitrogen trifluoride (NFs).
Historical Met The climatic conditions for the wider geographical area have
climatic Eireann been derived from historical meteorological measurements
conditions compiled by Met Eireann at Casement weather station.
. World Bank | Future projections from the World Bank Knowledge Portal for
Future climate . .

. Knowledge | Ireland (World Bank, n.d) present an analysis of the projected
projections for . . .
ireland Portal for maximum of daily max temperatures by season, and projected

Ireland change in seasonal precipitation.
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Data for the GHG assessment involved collecting data from six stages of the life cycle of Dublin
Array, including both onshore and offshore: raw materials, manufacturing, installation,
operation, freight and end of life. The following three potential wind turbine generator (WTG)
layouts were considered in the assessment, as detailed in the Project Description Chapter:

A Option A: 50 WTG, 236 m minimum rotor diameter;
A Option B: 45 WTG, 250 m minimum rotor diameter; and
A Option C: 50 WTG, 278 m minimum rotor diameter.

In addition, five options for the WTG foundation design, and four options for the OSP
foundation design have been included in the GHG assessment.

The three potential array options, five WTG foundation options, and four OSP foundation
options are detailed in Table 2.

Table 2 Layout options, WTG and OSP foundation options

Layout options WTG foundation options OSP foundation options

A. 50 x 15 MW WTGs structure;
B. 45 x 18 MW WTGs structure;

C.39x21.5 MW WTGs structure; and

1. Monopile, TP, steel, grout, and
cement;

2. Jacket & pin-pile and steel, 3 leg 1. Jacket & pin-pile steel, 4

leg structure;

2. Monopile, TP, J-Tube
cage, and steel;

3. Monopile & grout; and
4. Jacket & grout.

3. Jacket & pin-pile and steel, 4 leg
4. Jacket & pin-pile and grout, 4 leg

5. Jacket suction bucket foundation,
steel, and grout, 4 leg structure.

18.3.7

Main materials in the Dublin Array components, and their amounts (indicative values),
manufacturing and installation burdens, vessel activities, and freight requirements are
provided in the GHG Assessment, Table 3-1.
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Assessment methodology

GHG assessment

18.3.8 The assessment of carbon emissions was carried out to determine the likely GHG emissions
(CO.eq) predicted for the lifecycle of Dublin Array, which encompasses construction,
operation, maintenance, and decommissioning phases.

18.3.9 GHG emissions embedded in these phases arise from a variety of activities, such as the
manufacturing and transportation of construction materials, on-site assembly and
installation, routine and emergency maintenance operations, and the eventual
decommissioning and disposal of infrastructure.

18.3.10 Data was gathered on as many aspects of the design and construction details as were available
and supplemented with proxy data from similar previously completed projects. Together, this
described the materials, the manufacture, the transportation of identified construction
materials to the respective construction site, the construction process itself, the construction
compounds (including plant and machinery to be used in the construction process) and the
wastes which will be generated across all project phases. Emission factors were applied to
translate this activity data into carbon emission equivalents and summed across life cycle
stages to determine the total impacts of Dublin Array.

18.3.11 The University of Bath’s (via Circular Ecology) carbon calculator (Version 1.1, November 2019)*
was used to calculate the embodied carbon of cement and concrete mixtures in terms of
carbon dioxide equivalency (COzeq). The calculator uses data from the ICE Database —
Embodied Carbon Model of Cement, Mortar and Concrete.

18.3.12 The Circular Ecology carbon calculator includes emissions associated with the transport of
materials to the respective construction sites. Relevant transport distances for each material
have been incorporated into the calculations.

18.3.13 For materials not covered by the Circular Ecology calculator, the Transport Infrastructure
Ireland (TII) Carbon Assessment Tool for Road and Light Rail projects (2018) was used to
estimate carbon emissions.

Climate change resilience assessment

18.3.14 The assessment methodology for the CCR assessment has been developed in line with the
IEMA EIA Guide to Climate Change Resilience and Adaptation (IEMA, 2020).

18.3.15To assess the resilience of Dublin Array to projected changes in the climate, the CCR
assessment considers Dublin Array itself as the receptor. To facilitate a detailed assessment
of each potential impact and effect, the project receptors have been separated into categories
as detailed in section 18.9.4.

1 University of Bath (2019) Carbon calculator (Version 1.1, November 2019). Circular Ecology. Available at: https://circularecology.com.
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18.3.16 For each potential impact, the sensitivity of the receptor and the magnitude of the impact was
assessed according to the criteria outlined in Section 18.5. Informed by EPA Climate
projections, expert judgment informed the determination of the level of sensitivity and
magnitude attributable to each receptor and impact across the lifetime of Dublin Array. Given
the maximum 35-year operational lifetime, 2040 data was used to inform the CCR assessment
of climate change impacts affecting the operational stage, and 2070 data was used to inform
the assessment of decommissioning stage impacts.

18.3.17 The sensitivity and magnitude outcomes were used to determine the significance of the effect
using a significance matrix, as shown in Table 3. The matrix was used to categorise the
significance of the effect as negligible, minor, or moderate; as well as showing whether the
outcome was of an adverse or beneficial nature. Any effect of moderate or major significance
is deemed to be significant, while effects of negligible or minor significance are deemed to be
insignificant in EIA terms.

18.3.18 As part of the climate vulnerability and resilience assessment, potential ICCI effects were also
considered. The ICCI assessment methodology follows the IEMA EIA guidance on Climate
Change Resilience and Adaptation (IEMA, 2020) to consider whether projected climate
conditions can be expected to change the significance of the environmental effects identified
elsewhere in the EIAR.

18.4 Assessment criteria

GHG assessment

18.4.1 The IEMA Environmental Impact Assessment Guide to Assessing Greenhouse Gas Emissions
and Evaluating their Significance 2" Edition (IEMA, 2022) provides a context by which a
measurement of significance can be applied to the assessment of a project for the purposes
of EIA. IEMA notes the following principles:

A The GHG emissions from all projects will contribute to climate change, the largest
interrelated cumulative environmental effect;

A The consequences of a changing climate have the potential to lead to significant
environmental effects on all topics in the EIA Directive; and

A GHG emissions have a combined environmental effect that is approaching a
scientifically defined environmental limit; as such any GHG emissions or reduction from
a project might be considered to be significant.

18.4.2 The IEMA Guidance (2022) states that the GHG assessment should evaluate the difference in
emissions between the proposed project and a baseline scenario (which represents an
alternative option or the "do-nothing" scenario). The assessment should reflect the net whole-
life GHG emissions for both the proposed project and the baseline, highlighting the variation
in emissions across their entire life cycle.
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The IEMA guidance states:

‘When evaluating significance, all new GHG emissions contribute to a negative environmental
impact; however, some projects will replace existing development or baseline activity that has
a higher GHG profile. The significance of a project’s emissions should therefore be based on its
net impact over its lifetime, which may be positive, negative, or negligible.’

The IEMA Guidance (2022) emphasises that the crux of significance is not whether a project
emits GHG emissions, nor even the magnitude of GHG emissions along, but whether it
contributes to reducing GHG emissions relative to a comparable baseline consistent with a
trajectory towards net zero.

Significance principles and criteria are outlined in section 6.3 of the IEMA Guidance (2022). In
terms of assigning significance, projects are assessed based on their alignment with emission
reduction trajectories and policy measures. Those following a 'business-as-usual' approach,
incompatible with net zero goals, result in either moderate or major significant adverse
effects. Conversely, projects compatible with emission reduction trajectories and policies
have minor adverse effects which are not significant. Projects exceeding reduction trajectories
with minimal residual emissions are assessed as having negligible effects that are not
significant. Only projects that are actively removing emissions from the atmosphere are
deemed as having a beneficial effect.

For the purposes of this assessment, Dublin Array’s GHG emissions have been evaluated in
relation to the broader carbon budget, which refers to the allowable emissions required to
meet national or global emission reduction goals.

The significance of effects in relation to GHG emissions (as determined in Table 3), is
dependent on the net GHG impacts compare to the without project baseline scenario impacts,
and overall net zero aspirations.

A systems expansion approach is adopted in the GHG assessment to account for the benefits
of the electricity generated across the lifetime of Dublin Array which is anticipated to displace
Republic of Ireland marginal electricity derived from gas until at least 2050. The net
significance of the GHG impacts is quantified through comparison of Dublin Array derived
electricity to the electricity mix.

The complete methodology applied is included in the GHG Assessment Report.
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18.4.10 To determine the significance of effects arising from projected changes in the climate, the

following criteria was applied.

18.4.11 Sensitivity was assessed as a combination of the susceptibility, vulnerability, and importance

of the receptor. The susceptibility of a receptor indicates a receptor’s ability to be affected by

a change and can also be thought of as the opposite of resilience. The vulnerability of a

receptor measures the potential exposure of a receptor to change, in this case changes in the

climate. The importance of the receptor reflects the economic value of the receptor and/or

the number of Project dependencies associated with the receptor.

18.4.12 The susceptibility of the receptor in the context of climate resilience has been informed by

best practice guidance, including frameworks provided by the IEMA and other recognised

methodologies in EIA, as follows:

A

High susceptibility: the receptor has no ability to withstand o