This report takes into account the particular
instructions and requirements of our client.

It is not intended for and should not be relied
upon by any third party and no responsibility
is undertaken to any third party.

Job number  272409-00

Ove Arup & Partners Ireland Ltd

Arup

50 Ringsend Road
Dublin 4

D04 T6X0

Ireland
WWW.arup.com

Gas Networks Ireland

Strategic Environmental
Assessment

Scoping Report

REP/272409/

Issue | 7 July 2020

ARUP



Document verification

ARUP

Job title Strategic Environmental Assessment Job number
272409-00
Document title Scoping Report Filereference
Document ref REP/272409/
Revision Date Filename SEA Scoping Report.docx
Draft 1 March | Description | First draft
2020
Prepared by Checked by Approved by
Name Sarin Delahunty AilsaDoyle Sinead Whyte
Signature
Draft 2 15 Apr | Filename GNI - SEA Scoping Report Draft 2.docx
2020 Description
Prepared by Checked by Approved by
Name Sarin Delahunty AilsaDoyle Sinead Whyte
Signature
Issue 7 ul Filename GNI_Network Implementation Plan_SEA Scoping Report_
2020 Issue 07072020.docx
Description
Prepared by Checked by Approved by
Name Sarin Delahunty AilsaDoyle Sinead Whyte
Signature L+ kix, ::1'_-:'{;.:'-:-: ;\_j.'-'_l-r{.l:'
Filename v
Description
Prepared by Checked by Approved by
Name
Signature

Issue Document verification with document

REP/272409/ | Issue | 7 July 2020 | Arup

\\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\NETWORK IMPLEMENTATION PLAN\GNI NIP SEA SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA

SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland Strategic Environmental Assessment
Scoping Report

Contents
Page
1 Introduction 1
11 Introduction 1
1.2 Overview 1
13 SEA Process 2
14 Appropriate Assessment 4
2 The Draft Network I|mplementation Plan 2020 - 2023 7
2.1 Background
2.2 Extent of Plan Area 8
3 Relationship with Other Relevant Plans and Programmes 10
3.1 DCCAE 2019, Ireland’s Climate Action Plan 2019 10
3.2 DCCAE 2019, Electricity & Gas Networks Sector Climate
Change Adaptation Plan 10
4 Environmental Baseline and | ssues 15
4.1 Introduction 15
4.2 Population and Human Health 15
4.3 Biodiversity including Flora & Fauna 20
4.4 Soils and Geology 22
4.5 Water Resources 25
4.6 Air and Noise 29
4.7 Climate Change and Resilience 32
4.8 Archaeological, Architectural & Cultural Heritage 35
4.9 Landscape and Visual 37
4.10 Material Assets 38
411 Sensitivity Mapping 44
5 Environmental Objectives, Indicatorsand Targets 46
51 Introduction 46
5.2 Draft Objectives and Targets 46
6 What Happens Next? 51
6.1 Introduction 51
6.2 Statutory Consultation 51
Appendices
Appendix
GIS Figures

REP/272409/ | Issue | 7 July 2020 | Arup

\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\WETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.D0CX



Gas Networks Ireland Strategic Environmental Assessment
Scoping Report

1 | ntroduction

1.1 I ntroduction

Gas Networks Ireland (referred to hereinafter as GNI) is preparing the Network
Implementation Plan (referred to hereinafter as NIP) for the period 2020 - 2023.
The NIP will set out the critical infrastructure to be devel oped over this period,
while also setting out the policy and objectives which GNI will focus on over this
period.

Arup has been appointed by GNI to carry out a Strategic Environmental
Assessment (SEA) and Appropriate Assessment (AA) of the NIP.

This scoping document sets out the scope of the SEA and provides information to
allow consultation with defined statutory bodies on the scope and level of detail to
be considered in the assessment. Throughout the document a series of ‘scoping
questions’ have been included to focus responses which will allow the SEA to
address any issues or concerns that have been raised during the scoping process.

1.2 Overview

GNI prepares an annual rolling Network Development Plan (NDP) each year,
which provides aview of how the gas network may develop over aten-year
period.

The NDP outlines anumber of capital projects which will be delivered over the
coming years (in the short, medium and long-term), including future proposed
large capital projects and proposed new technologies. The NDP is a strategic plan
which is high-leve in nature.

GNI isin the process of preparing a second plan, the NIP. The purpose of the NIP
isto set out in more detail, the manner in which the short-term capital investment
proposals identified in the NDP will be developed in the Plan area over the three-
year plan period 2020 - 2023. Thiswill include greater detail on the capital
investment proposals included in the NDP, including their locations, nature,
extent etc. Asthe NIP is more project-specific than the higher-level NDP, it is
subject to SEA, under the provisions of the SEA Directive (Refer to Section 1.3.4
for information on SEA Screening).

The study area of the NIP isillustrated in Figure Al in the Appendix.
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1.3 SEA Process

131 L egislative Background

Directive 2001/42/EC of the European Parliament and of the Council on the
Assessment of the Effects of Certain Plans and Programmes on the Environment,
(also known as the Strategic Environmental Assessment Directive), was
transposed into Irish Law by the European Communities (Environmental
Assessment of Certain Plans and Programmes) Regulations 2004 (S.I. No. 435 of
2004) as amended by S.I. No 200 of 2011. It provided a statutory basis for the
making of the Planning and Development (Strategic Environmental Assessment)
Regulations 2004 (S.I. No. 436 of 2004) as amended by S.I. No. 201 of 2011.
These Planning and Development Regulations, S.I. No. 436 of 2004 and S.I. No.
201 of 2011, amended articles and schedules to the Planning and Devel opment
Regulations, (S.I. 600 of 2001).

Under the Directive (2001/42/EC) SEA isrequired on plans and programmes
which are likely to have significant effects on the environment, in the following
eleven sectors:

e Agriculture;

e Forestry;

e Fisheries;

» Energy;

e Industry;

e Transport;

e Waste Management;

o Water Management;

e Telecommunications; and

e Tourism, Town and Country Planning or Landuse.

1.3.2 SEA Process

The objective of the Strategic Environmental Assessment (SEA) Directive is ‘to
provide for a high level of protection of the environment and to contribute to the
integration of environmental considerations into the preparation and adoption of
plans ... with a view to promoting sustainable development’ (Article 1 SEA
Directive). It is a systematic, on-going process for evaluating, at the earliest
possible stage, the environmental quality and consequences of implementing
certain plans and programmes on the environment.

The SEA processis comprised of the following steps:

e Screening: Decision on whether or not SEA of a Plan or Programmeis
required. This stage has been completed (Refer to Section 1.2.4 below);
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e Scoping: Consultation with the defined statutory bodies on the scope and level
of detail to be considered in the assessment. Thisis the current stage of the
SEA process to which this report rel ates,

e Environmental Assessment: An assessment of the likely significant impacts on
the environment as a result of the Plan or Programme;

e Preparation of an Environmental Report;

e Consultation on the Draft Plan or Programme and associated Environmental
Report;

e Evauation of the submissions and observations made on the Draft Plan or
Programme and Environmental Report; and

e |ssuance of an SEA Statement identifying how environmental considerations
and consultation have been integrated into the Final Plan or Programme.

SEA isintended to inform decision-making and needs to ‘test’ systematically the
performance of the plan as awhole and itsindividual objectives and policies
against SEA criteria.

It is noted that under EIA and Planning and Devel opment legislation, certain
projects taking place within the plan area arising during implementation of the
Plan may require an Environmental Impact A ssessment.

1.33 SEA Guidance

The SEA methodology for the Draft Plan is based on legislative requirements and
Department of Environment, Heritage and Local Government (DoEHL G) /
Environmental Protection Agency (EPA) guidance. The EPA’s SEA Pack
(Version 20/03/2018) was also used as a source of information during the scoping
process along with published EPA SEA Scoping Guidance.

1.34 SEA Screening

The screening process alowed GNI to identify at the earliest possible opportunity
whether the development of the Draft Plan required an SEA and facilitated the
assessment findings to be factored into the plan development process.

The NIP was screened for SEA (refer to the SEA Screening Report) in accordance
with the SEA Directive. Following this assessment, it was concluded that the NIP
falls within the requirements of the SEA Directive in that:

e The NIPissubject to preparation and adoption by a National Authority;
e TheNIPisrequired by legislative, regulatory or administrative provisions;

e Thesole purpose of the NIP is not to serve national defence or civil
emergency nor isit afinancial/budget Plan or co-financed by the current
Structural Funds/Regional Devel opment Funds Programme;

e TheNIPis prepared for the energy sector;
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e TheNIPisconsidered to provide aframework for development consent for
projects listed in the EIA Directive; and

e TheNIPisanational level plan which is not restricted to the use of small
areas at alocal scale only, nor isit amodification of a Plan/Policy.

In accordance with the EPA methodology, it was determined that SEA is required,
in accordance with the SEA Directive and that the NIP should be taken forward to
Stage 2 - SEA Scoping.

1.35 SEA Scoping

The main objective of the Scoping Stage is to identify the key environmental
Issues that may arise as aresult of the Draft Plan, so they may be addressed
appropriately in the Environmental Report. There are a number of tasks at this
stage:

e Determine the key elements of the Draft Plan to be assessed,;
e Determine the environmental issues to be assessed;

e Collect and report on relevant international, national and local plans,
objectives and environmental standards that may influence or impact on the
Draft Plan;

e Develop draft environmental objectives, indicators and targets to alow the
evauation of impacts; and

¢ |dentify reasonable aternative means of achieving the strategic goals of the
Draft Plan.

The output of this process is the Scoping Report which will inform statutory
consultees and relevant stakeholders about the key environmental issues and the
key elements of the Draft Plan. In addition, the Scoping Report can be used as a
tool to generate comments from stakeholders on the scope of and approach of to
the SEA.

Similarly, the Scoping Stage also alows input from the environmental authorities
and relevant stakeholders on the Appropriate Assessment (AA) process.

14 Appropriate Assessment

141 I ntroduction

An AA isan assessment based on best scientific knowledge, by a person with
ecological expertise, of the potential impacts of the plan on the conservation
objectives of any Natura 2000 site (including Natura 2000 sites not situated in the
area encompassed by the Draft Plan or scheme) and the development where
necessary, of mitigation or avoidance measures to preclude negative effects.
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14.2 L egislative Background

Special Areas of Conservation (SACs) designated under the Habitats Directive
(Council Directive 92/43/EEC on the conservation of natural habitats and of wild
faunaand flora) and Special Protection Areas, designated under the Birds
Directive (Council Directive 79/409/EEC on the conservation of wild birds), form
a pan-European network of protected sites known as Natura 2000.

The Habitats Directive sets out a unified system for the protection and
management of SACs and SPAs. Article 6(3) and 6(4) of the Directive set out key
elements of the system of protection, including the requirement for AA of any
plan or project likely to have a significant effect on an SAC or SPA.

A Habitats Directive Assessment can comprise of up to four stages as outlined in
the European Commission Guidance document (2001) and in Section 1.4.2 of this
report.

Any draft land use plan (development plans, local area plans, regiona planning
guidelines, schemes for strategic devel opment zones) must be screened (Stage 1)
for any potential impacts on Natura 2000 sites.

Following screening, if it is found that the Draft Plan may have an impact on the
conservation objectives of a Natura 2000 site or that an impact cannot be ruled out
then an AA of the plan must be undertaken (Stage 2).

Progression to Stage 2: Appropriate Assessment triggers a mandatory requirement
for SEA as specified in Article 3 of the SEA Directive which states that an
environmental assessment shall be carried out for al plans and programmes,
“which, in view of the likely effect on sites, have been determined to require an
assessment pursuant to Article 6 or 7 of Directive 92/43/EEC” (the Habitats
Directive).

143 Appropriate Assessment Process

The Appropriate Assessment (AA) is arequirement of the EU Habitats Directive
(92/43/EEC) as transposed into Irish law through the European Communities
(Natural Habitats) Regulations, 1997 (S.1. No. 94 of 1997). The purpose of the
AA isto determine whether the Draft Plan has implications for any Natura 2000
sitesin the region and to ascertain whether there will be adverse impacts on the
integrity of these sites. The AA will follow guidance from the European
Commission and directions from the DOEHLG.

The standard series of stages of AA aslaid out in the EU Guidance are as follows:

Stage 1 Screening: This stage examines the likely effects of a project, either
alone or in combination with other projects, upon a Natura 2000 site and considers
whether it can be objectively concluded that these effects will not be significant. If
the effects will be significant the AA progresses to stages 2-4;

Stage 2 Appropriate Assessment: In this stage, the impact of the project is
considered on the integrity of the Natura 2000 site with respect to the
conservation objectives of the site and to its structure and function;
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Additionally, where adverse impacts are identified, this stage includes an
assessment of the potential mitigation of those impacts;

Stage 3 Assessment of Alternative Solutions: This stage examines alternative
ways of implementing the project that, where possible, avoid any adverse impacts
on the integrity of the Natura 2000 site; and

Stage 4 Assessment where no alter native solutions exist and where adver se
impactsremain: Where imperative reasons of overriding public interest (IROPI)
exist, an assessment to consider whether compensatory measures will or will not
effectively offset the damage to the Natura site will be necessary.

It is noted that Projects taking place over the plan area within the lifetime of the
plan may also require Appropriate Assessment screening with respect to the
requirement for Habitats Directive, as required by Article 6 of the Habitats
Directive

14.4 AA Screening

AA screening will be undertaken as part of the Draft Plan preparation and should
it be found that the Draft Plan may have an impact on the conservation objectives
of aNatura 2000 site or that an impact cannot be ruled out then an AA of the
Draft Plan must be undertaken (Stage 2).

Any impacts on relevant habitats, water quality and hydrology which might result
from the Draft Plan’s implementation will be assessed as part of AA Screening.

All necessary stages of AA will be undertaken on the Draft Plan. This process will
be carried out in parallel with the SEA process and will feed into the alternatives
considered as part of the SEA.
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2 The Draft Network I mplementation Plan
2020 - 2023

2.1 Background

Asoutlined in Section 1.2, GNI prepares an annual rolling NDP each year, which
provides aview of how the gas network may develop over aten-year period.

The publication of this NDP satisfies the requirements of Article 22 of EU
Directive 2009/73/EC, Article 11 of the EC (Internal Market in Natural Gas and
Electricity) (Amendment) Regulations 2015, Section 19 of the Gas (Interim)
(Regulations) Act 2002, as amended, and Condition 11 of its Transmission
System Operator (TSO) and Distribution System Operator (DSO) licences.

The purpose of the NDP is to assess the gas network’s capacity based on existing
and forecast supply and demand in order to guarantee the adequacy of the gas
transmission system and security of supply. The NDP outlines a number of capital
projects which will be delivered over the coming years, including future proposed
large capital projects and proposed new technologies. The NDP is a strategic plan
which is high-level in nature.

The purpose of the NIP, which is the subject of this SEA, isto set out in more
detail, the manner in which the short-term capital investment proposals identified
in the NDP will be developed in the Plan area over the three-year plan period
2020-2023. Thiswill include greater detail on the capital investment proposals
included in the NDP, including their locations, nature, extent etc. The Plan
provides for short term capital investment projects including the provision of AGI
(Above Ground Installation) upgrade works, new AGIs, new pipelines, CGI
(Centralised Gas Injection) and CNG (Compressed Natural Gas) facilities. Figure
2.1 provides an overview of the Plan hierarchy and key differences between the
NDP and NIP, and relationship between the same.

The SEA Directive requires that reasonable aternatives be assessed in order to
demonstrate how the preferred strategy performs against other forms of action.
Alternatives must be developed, described and assessed within the SEA process,
with the results presented in the Environmental Report.

Alternatives will be assessed as part of the Plan development process and will be
discussed in the Environmental Report.
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Network Development Plan

-High-level capital investment proposals
(short term and medium-long term)

-Location, extent and nature not defined

-10 year period

Network Implementation Plan

-short-term capital investment proposals,
as outlined in NDP, now defined

-Location, extent and nature defined

\ -3 year period

Figure2.1: Plan Hierarchy

2.2 Extent of Plan Area

GNI maintains over 14,390 km of gas pipelines and two sub-sea interconnectors.

The GNI transmission network includes onshore Scotland, interconnectors and the
onshore ROI network. The interconnector (IC) sub-system comprises of two
subsea interconnectors between ROI and Scotland; and compressor stations at
Beattock and Brighouse Bay. The interconnector system connects to Great
Britain’s (GB) National Transmission System (NTS) at Moffat in Scotland. It also
supplies gasto the Northern Ireland (NI) market at Twynholm and the Isle of Man
(IOM) market via the second subsea interconnector (1C2).

The NIP Plan areaisidentified in Figure 2.2.
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Figure2.2: NIP Plan Area
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3 Relationship with Other Relevant Plansand
Programmes

3.1 DCCAE 2019, Ireland’s Climate Action Plan
2019

The Climate Action Plan sets out an ambitious course of action over the coming
years to address the issue of climate disruption on Ireland's environment, society,
economic and natural resources. The plan builds on the policy framework,
measures and actions set out in the National Mitigation Plan, Project Ireland 2040
and the draft National Energy and Climate Plan.

The Plan outlines the current state of key sectors including Electricity, Transport,
Built Environment, Industry and Agriculture and charts a course towards
ambitious decarbonisation targets.

With regards to renewabl e electricity, the plan cites the need for natural gasin the
renewable mix in order to sustain electricity supply when intermittent renewable
electricity supplies are low (e.g. wind/solar).

3.2 DCCAE 2019, Electricity & Gas Networks Sector
Climate Change Adaptation Plan

Thisfirst Adaptation Plan for the energy networks (electricity and gas) sector was
prepared under the National Adaptation Framework in 2019. This Planisthefirst
step towards reducing vulnerability and building resilience in this sector.

The Plan discusses a number of the measuresto be put in place in order to ensure
the sector isless vulnerable to climate change in the future. GNI will play arolein
this Adaptation Plan. A number of adaptation measures are to be adopted,
including, but not limited to:

e Natural gasin transport (e.g. viathe Causeway Project); and

¢ Renewable gas (e.g. biomethane production and injection into existing gas
network).

Gas Networks Ireland will contribute towards the Climate Change Adaptation
Plan through the facilitation of the measures above. In the event of an incident,
GNI has a Business Continuity Plan, and a Severe Weather Contingency Plan.
These Plans, as discussed in the Electricity & Gas Networks Sector Climate
Change Adaptation Plan will ensure the gas and electricity network sector will be
more resilient to severe weather incidents caused by climate change.

3.21 CRU 2019, Strategic Plan 2019 - 2020

The Commission for the Regulation of Utilities (CRU) have developed a Strategic
Plan for the 2019 - 2021 period as a guiding framework for the CRU’s planning,
resourcing, prioritisation, monitoring and reporting activities.
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The 2019 - 2021 Strategic Plan documents the CRU’s commitment to deliver a
secure, low carbon future at least cost.

It demonstrates our commitment to a co-operative approach with our stakeholders
to ensure saf e outcomes, sustainability (including environmental and economic),
reliability and efficiency across the sectors we regulate.

In accordance with the Energy Act 2016 and the Water Services (No.2) Act 2013,
acopy of the CRU 2019 - 2021 Strategic Plan was submitted to the Minister for
Communication, Climate Action and Environment and the Minister for Housing,
Planning and Local Government.

Asoutlined in the Strategic Plan, it is an objective of the CRU to:

e “Ensure utility network policies and infrastructure development deliver a low
carbon future whilst supporting competitiveness and security of supply; and

e Dedliver market policies that support a low carbon future whilst supporting
competitiveness and security of supply. ”

3.2.2 GNI 2018, National Development Plan 2018

The Gas Networks Ireland National Development Plan (NDP) 2018 provides a
view of how the gas network will develop over aten-year period. The Plan sets
out the assessment of the future demand and supply position for the natural gas
industry in the Republic of Ireland.

The Plan provides an overview of the planning and devel opment of the gas
network, which can involve long lead timesin the delivery of infrastructure
projects.

3.2.3 DCCAE 2018, Draft National Energy and Climate Plan
2021 - 2030

In accordance with the Governance of the Energy Union and Climate Action
Regulation, Ireland was required to submit the first Draft National Energy &
Climate Plan (NECP) 2021 - 2030 to the European Commission by

the end of 2018. A fina version of the NECP was to be submitted by the end of
2019. Ireland has been dlightly delayed with this process and as of the time of
writing this SEA Scoping report, the draft NECP had yet to be submitted to the
Committee. The draft Plan went out for public consultation, which ended in 2019.

Thefirst draft isthefirst step in the process of putting together the final National
Energy and Climate Plan and further iterations of the plan will take into account
additional policies and measures and the Climate Action Plan 2019.

Thisfirst draft of the NECP takes into account energy and climate policies
devel oped to date, the levels of demographic and economic growth identified in
the Project 2040 process and includes al of the climate and energy measures set
out in the National Development Plan 2018 - 2027.
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According to the first draft NECP consultation, there is support for expansion of
the gas network including carbon capture and storage, biomethane grid injection,
aLNG terminal, compressed natural gas stations, power-to-gas and a hydrogen
transmission network.

There is general support for improved and increased gas and el ectrical
infrastructure through efficient and effective projects, wide implementation of
smart grid technology and a proposal for a new system to take projects from
inception to delivery.

3.24 DHPL G 2018, National Planning Framewor k

The Department of Housing Planning and Local Government (DHPLG), on behal f
of the Government, has prepared and published the National Planning Framework
under Project Ireland 2040, the overarching policy and planning framework for
the social, economic and cultural development of our country.

The National Planning Framework states that “In order to support the National
Planning Framework, additional electrical grid strengthening will be required for
parts of the border subject to the necessary planning consents to enhance energy
security through further reductions in dependence on fossil fuels, moving towards
wind, gas with carbon capture and sequestration, biomass and other renewable
sources.”

National Policy Objective (No. 47) of the NDP states:

“In co-operation with relevant Departments in Northern Ireland, strengthen all-
island energy infrastructure and interconnection capacity, including distribution
and transmission networks to enhance security of electricity supply.”

3.25 DCCAE 2017, National Energy Efficiency Action Plan
for Ireland #4 2017-2020

Article 24 of the EU Energy Efficiency Directive requires Member States to
submit aNational Energy Efficiency Action Plan (NEEAP) every three
years. Ireland's 4th NEEAP was produced in early 2017. It provides a
comprehensive overview on

e The progress made towards the above targets,
e Themeasuresin place to ensure the targets are met; and

e Thestrategies and policiesin place across the residential, commercial,
transport and public sector.

According to the National Energy Action Plan for Ireland, “a number of projects
(undertaken and planned) by Gas Networks Ireland will further improve energy
efficiencies and reduce emissions. These include replacement of Water bath
heaters and boilers with high efficiency boilers and new control technology; a
pilot project to install a CHP unit (at a Pressure Reduction Installation) and the
feasibility of the installation of CHP will be determined based on the outcome of
this pilot.”
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3.2.6 DTTAS 2017, National Policy Framework on
Alternative FuelsInfrastructurefor Transport in
Ireland - 2017 to 2030

The National Policy Framework on Alternative Fuels Infrastructure for Transport
in Ireland: 2017 to 2030 represents afirst step in communicating alonger-term
vision for the Irish transport sector. It sets an ambitious target that by 2030 all new
cars and vans sold in Ireland will be zero emissions (or zero emissions capable)
with the use of fossil fuels vehicles rapidly receding.

The Framework outlines the main fuel options that could provide alternatives to
oil in transport namely: electricity, hydrogen, biofuels, and natural gas, in the
forms of compressed natural gas (CNG), liquefied natural gas (LNG), and
liquefied petroleum gas (LPG). It islikely that electricity will fuel the majority of
passenger cars, commuter rail and taxis; while, natural gas and biofuels will play
an increasingly important role for larger vehicles such as heavy goods vehicles
and buses. Hydrogen use is also anticipated to increase its penetration across the
entire fleet spectrum in the coming decades but not in the short-term.

The Framework strongly advocates for a switch to natural gas usein Ireland,
stating: “in Ireland, making a transition to gas would be beneficial for a number
of reasons:

e Natural gas vehicles (NGVs) produce up to 20% lower carbon emissions per
unit of energy produced than diesel in terms of kilometrestravelled;

e Natural gas could provide greater long-term competitiveness in the freight
sector. The use of domestically sourced lower price natural gaswould be
mor e economically sustainable;

e The price of gas continues to be cheaper than diesel or petrol for similar
energy outputs, providing considerable scope for reducing fuel costs and
improving transport cost efficiency;

e Thereisconsiderable health benefits associated with the use of gasas a
propellant through improved air quality and significantly reduced local
pollutants (NOx, SOx and PMs) in cities;

e Therewould be considerable energy security benefits through the use of
indigenous gas supplies, particularly biogases; and

e Theuseof natural gasin transport could lead to greater use of the gas
network, which could impact positively on gas network charges.”

3.2.7 DCCAE 2015, White Paper on Energy: Ireland’s
Transition to a Low Carbon Energy Future 2015 - 2030

The Government’s energy White Paper sets out a vision and aframework to guide
Irish energy policy between 2015 and 2030 and outlines atransition to alow
carbon energy system for Ireland by 2050. Its objectiveisto guide atransition to a
low carbon energy system, which provides secure supplies of competitive and
affordable energy to our citizens and businesses.
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The White Paper states that “oil and natural gas will remain significant elements
of Ireland’s energy supply between now and 2035”. However, the White Paper
recognises that thereis a clear link between oil and gas production and
consumption and global climate change.

The White Paper commits Ireland to radically reducing our GHG emissions by
2050. Ireland has embarked on a firm course to sustainability, mindful of the need
to balance competitiveness and security of supply. Oil and gas will contribute to
security of supply through the period of transition, on a declining basis over time.
This curtailment (and, in the longer term, elimination) of oil and gasin our energy
mix will be accomplished gradually in the coming decades through a range of
reduction and substitution measures using more sustainable aternatives.

As outlined in the paper, “providing natural gas and electricity network
infrastructure is essential for the proper functioning of the markets and for the
provision of secure supplies. These networkswill play an important role in the
transition”.

3.2.8 DCCAE 2010, National Renewable Energy Action Plan

Article 4 of Directive 2009/28/EC on renewable energy requires each Member
State to adopt a national renewable energy action plan (NREAP). Ireland's
NREAP sets out our national targets for the share of energy from renewable
sources to be consumed in transport, electricity and heating and cooling in 2020.
The plan demonstrates how the Member State will meet its overall national target
established under the Directive.

Ireland published the NREAP in July 2010. Following on from the NREAP, all
Member States must submit areport on progress to the European Commission
every two years. The latest report was published in February 2018, and the final
report must be submitted by 31 December 2021.
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4 Environmental Baseline and | ssues

4.1 I ntroduction

A brief assessment of the current state of the environment and key environmental
issues for the NIP boundary is summarised in thisreport. A full description will
also be included in the SEA Environmental Report. GIS is used extensively to
provide regional information.

Where data gaps are found for particular aspects of the environment, the
significance of these data gaps will be evaluated and clearly stated. It will also be
stated whether these gaps can be addressed during the SEA process.

The baseline environment is assessed under the following headings:

e Biodiversity including Flora & Fauna;

e Population and Human Health;

e Landand Soils,

e Water Resources,

e Airand Noisg;

¢ Climate Change and Resilience;

e Archaeological, Architectural & Cultural Heritage;
e Landscape and Visua; and

e Material Assets.

In accordance with S.1. 436 of 2004 (as amended) consideration will be given to
whether the environmental effects, both positive and negative, of the Draft Plan
arelikely to be significant.

4.2 Population and Human Health

4.2.1 Population Baseline
Population Distribution

This section provides an overview of the population dynamics and socio-
economic characteristics of the NIP area.

Census 2016 results showed that the population of the Republic of Ireland stood at
4,761,865 in April 2016, an increase of 173,613 since April 2011. This represents
an increase of 3.8% over the five years or 0.8% on an annual average basis.

Figure A2 in the Appendix illustrates the population density in the Republic of
Ireland (Rol).

In 2016, there were 2,985,781 people in Ireland living in urban areas. As can be
seen in Figure 4.1, this represents 62.7% of Ireland’s population.
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Population growth between 2011 and 2016 was centred around cities, including
Dublin, Cork and Galway. The population of Dublin city and suburbs increased
by 5.6% between 2011 and 2016, the population of Cork city and suburbs grew by
5.1% and the population of Galway city and suburbs grew by 4.1%. In contrast,
the population of rural areas grew by 2%, compared to 4.9% in urban areas.
Figure4.1lillustrates the level of urbanism in Ireland from 1966-2016.

Ly
[l ]
Hat
Lirtan
[ ety
a0
Fusd
Hursl armE
HE a7
i } = =
U T TRl TuA FiEES &= LR ALt i ] M 010 =7

Ciubiin ciy & suburt=s mlork cily & suburbe mRher ihres man cties
m Terers TOO0D ar creer mTasns 5,000 -9,9849 m Towrts 1,500 - 4 959
w Bural

Figure4.1: Urbanisation 1966 - 2016 (CSO 2016)
Energy Demand

Between 2005 and 2017, TPER (total primary energy requirement) for natural gas
across Ireland grew by 23%, from 3,503 Kilotonne of Oil Equivalent (ktoe) to
4,315 ktoe. Over the same time period, the share of natural gasincreased from
22.1% to 29.8%. Figure 4.2 illustrates the total primary energy requirementsin
Ireland from 2005-2017.
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Figure4.2: Total Primary Energy Requirement, Ireland 2005 - 2017 (SEAI 2018)

REP/272409/ | Issue | 7 July 2020 | Arup Page 16

\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\WETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland Strategic Environmental Assessment
Scoping Report

Energy Usefor Heat

Central heating used by occupied permanent housing units at the time of the 2016
Census reveals that Fossil Fuels topped the responses with oil, natural gas and
coal being used to heat amost 4 out of 5 Irish homes.

There was a clear urban/rural split between the two main fossil fuel types. In rural
areas, 65.4 per cent of households used oil to heat their homes while in towns and
cities 51.4 per cent of homes used natural gas. Only 13,691 dwellingsin rural
Ireland used natural gas while 45,975 burned coal and a further 75,956 burned
peat. Wood or wood pellets were burned by 33,976 dwellings. A total of 23,174
homes did not have any central heating. Refer to Figure 4.3 for the breakdown of
energy use for heat in Ireland.

Figure4.3: Energy Usefor Heat- Ireland 2016
Gas Demand

GNI has over 688,000 natural gas customersin 175 population centres, in 21
counties throughout Ireland. Of the 668,000 customers, GNI supplies gasto
30,000 businesses. GNI isresponsible for connecting all customersto the
network, regardless of their supplier.

Figure A3 in the Appendix illustrates residential gas consumption in the Rol and
Figure A4 in the Appendix illustrates non-residential gas consumption in the Rol.
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Already, analysis from SEAI has shown that since 1990, the share of high carbon
content fuelsin electricity generation, such as coal and oil, has been reducing with
acorresponding rise in the relatively lower carbon natural gas and zero carbon
renewables.

Asrenewable gasisinjected into the network, the heating sector can be
decarbonised at scale and without relying on customer behaviour change. The
Low Carbon Energy Roadmap for Ireland has noted that ‘Fossil fuels are
incompatible with a low carbon economy and, while their use will be greatly
diminished, natural gas may still be required in electricity generation.’

Asaresult of this necessity to move towards alow carbon economy, action 29 of
the National Mitigation Plan isto ‘Commission study on the wider economic costs
and benefits — including in the areas of climate, decarbonisation and rural
development — of potential extensions of the Irish Natural Gas network, and
related funding options.”

4.2.2 Human Health Baseline
Life Expectancy

Ireland is within the top 10 countriesin Europe for life expectancy, as can be seen
below in Figure 4.4. Life expectancy in Ireland is continuing to increase,
currently standing at 83.6 years for women and 79.9 years for men. Maelife
expectancy in Ireland has increased by 3 years and female life expectancy by
almost 2 years since 2006. This improvement islargely due to lower mortality and
better survival from conditions such as heart disease and cancer affecting older
age groups. The contribution of modern health services to this achievement, while
difficult to quantify, has been of unguestionable significance.

Faamn Gt i Caperiaany in Sasm

Figure4.4: Life Expectancy at Birth for EU-28 Countries, 2016 (Eurostat 2016)
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National Trends

Population health at the national level presents a picture of decreasing mortality
rates and high self-perceived health over the past ten years.

Mortality rates across al major causes have declined since 2008. Age-
standardised death rates for cancers and circulatory system diseases, the major
causes of deaths in Ireland, have declined by 11% and 32% respectively over the
past ten years. Lifestyle factors such as smoking, drinking, levels of physical
activity and obesity continue to be issues which have the potential to jeopardise
many of the health gains achieved in recent years. However, inequalitiesin health
are closely linked with wider social determinantsincluding living and working
conditions, issues of service access, and cultural and physical environments.

The 2016 Census records data on the self-perceived health status of the
population. The results show that 87% of the population felt they had ‘good’ or
‘very good’ health.

Individual Health

Individual health is determined predominantly by the conditions in which people
are born, grow, work, live, and age. According to the World Health Organisation
there are a ‘wider set of forces and systems shaping the conditions of daily life.
These forces and systems include economic policies and systems, devel opment
agendas, social norms, social policies and political systems.’

Disabilitiesin Ireland

The number of people with adisability increased by 47,796 between 2011 and
2016 and stood at 643,131 in April 2016, accounting for 13.5% of the population.
There were 331,551 females (51.6%) and 311,580 males (48.4%) with a
disability.

Radon Levels

Radon is a naturally occurring radioactive gas formed in the ground by the
radioactive decay of uranium, which is present in all rocks and soils. It isthe
greatest source of exposure to ionising radiation for the general publicin Ireland
and the leading cause of lung cancer after smoking. It is estimated that exposure
to radon accounts for approximately 13% of al lung cancersin Ireland, which
equates to some 250 lung cancer cases each year.

High radon concentrations can be found in any part of the country; however, as
can be seenin Figure A5 in the Appendix, certain areas have been identified
which are more prone to radon as High Radon Areas.

4.2.3 Key Issues

e Increasein demand for electricity supply due to future predicted increasesin
popul ation and economic growth;

e Increased urbanisation will result in population clusters and resulting
disproportionate demands on energy infrastructure and consumption;
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e Continuity of supply re. availability of resources and increased demand;
e Switch to renewable energy use; and

e Impacts of pollution from construction work or from the operation of new
developments or installations.

4.3 Biodiversity including Flora & Fauna

43.1 Basdline

Asthe National Implementation Plan area reaches across the entire land and
waters of Ireland, the subject area supports a wide range of habitat types.

Ireland lies on the western edge of the European continental shelf. Ireland’s
territorial waters extend to the outer edge of the continental margin, covering an
area of 880,000km?. The territorial area of Ireland covers an area of 84,421km?
comprised of low central plains surrounded by coastal mountains.

Ireland has arich diversity of ecosystems and wildlifein itsterrestrial, freshwater
and marine environments. Irelands natural habitats have evolved over millions of
years and support globally important populations of birds, mammals,
invertebrates, plants and fungi. According to the Irish Wildlife Trust, Ireland is
host to over 50 species of mammals, 400 species of birds, 4,000 plant species and
12,000 insect species.

The marine habitats surrounding our island are home to whales, dolphins, vast
colonies of seabirds, abundant fish and cold-water cora reefs, aswell asrich agal
and invertebrate communities. On land, there is awealth of speciesin our
mountains, peatlands, turloughs, woodlands, grasslands, lakes, rivers, and coastal
habitats. Ireland is also relatively rich in bryophytes, agae, lichens and non-
marine molluscs.

Natura 2000 is an EU-wide network of nature protection areas established under
the 1992 Habitats Directive. The aim of the network isto assure the long-term
survival of Europe’s most valuable and threatened species and habitats. It is
comprised of Special Areas of Conservation (SACs) designated by Member States
under the Habitats Directive, and also incorporates Special Protection Areas
(SPASs) which they designate under the 1979 Birds Directive. It aso appliesto the
marine environment.

Ireland is required under the terms of the EU Birds Directive (2009/147/EC) to
designate Special Protection Areas (SPAS) for the protection of endangered
species of wild birds. Ireland’s SPA Network encompasses 154 sites, over
5,700km? of marine and terrestria habitats.

Ireland is also required under the terms of the EU Habitats Directive
(1992/43/EEC) to designate Special Areas of Conservation (SACs) for the
protection of certain habitats and species. Ireland’s SAC Network encompasses an
area of 13,500km? across more than 400 sites.
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Natural Heritage Area (NHA) are designated sites, protected under the Wildlife
Amendment Act (2000). These areas are considered important for the habitats
present or which holds species of plants and animals whose habitat needs
protection. In addition, there are 630 proposed NHAs (pNHAS), which were
published on a non-statutory basisin 1995 but have not since been statutorily
proposed or designated. These sites are of significance for wildlife and habitats
and are subject to limited protection

Figure A6 in the Appendix illustrates the Designated sitesin the Rol.

Current Status& Trends

EU Member States are required to monitor habitats and species that are
considered threatened across Europe and are listed in the Habitats Directive. The
National Parks and Wildlife Service (NPWS) reported in 2013 that only 9% of the
habitats considered threatened and protected under the Habitats Directive are in
favourable status. The Habitats of most pressing concern in Ireland are those that
have reduced range and/or area, notably raised bogs and species-rich grasslands.

Red Listsidentify speciesin most need of conservation interventions. Of 185
birds that breed and/or winter in Ireland, 37 are on the Red List and 90 on the
Amber List, based on conservation status. Red-Listed breeding species include the
barn owl, corncrake, grey partridge, grey wagtail and red grouse. Red-Listed
breeding and wintering species include the curlew, dunlin, golden plover and
Bewick’s swan. Two birds of prey that have recently been reintroduced, the
white-tailed eagle and the golden eagle are both Red Listed.

Member States are required to monitor habitats and species that are considered
threatened across Europe and are listed in the Habitats Directive (92/43/EEC).
The conservation status of habitats and speciesis assessed at a national level, not
just in Special Areas of Conservation2 (SACs). The most recent report of the
National Parks and Wildlife Service (NPWS, 2013) provides an overview of the
status of Ireland’s 58 natural habitats and 61 native species.

The current status and trends of Ireland’s habitats are presented in Figure 4.5.
(NPWS, 2013). Asindicated in Figure 4.5 some 91% of habitatsin Ireland are of
‘bad’ or ‘inadequate’ status. The habitats of most pressing concern are those that
have reduced range and/or area, notably raised bogs and species-rich grasslands.
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Figure4.5: Overall Assessment Resultsfor the Statusand Trendsin Habitats
protected under the EU Habitats Directivein Ireland 2007 - 2013
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The current status and trends of Ireland’s species are presented in Figure 4.6
(NPWS, 2013). Asindicated in Figure 4.6 some 52% of speciesin Ireland are of
‘favourable’ status. One of the species of greatest concern is the pollution-
sensitive freshwater pearl mussel, as only afew rivers have populations with even
near-adequate recruitment.
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Figure4.6. Overall Assessment Resultsfor the Statusand Trendsin Species
protected under the EU Habitats Directivein Ireland 2007 - 2013

4.3.2 Key Issues

e Habitat removal or degradation due to development/installation of gas network
infrastructure, or habitat fragmentation due to linear infrastructure;

e Water pollution due from development or installation works including run-off
from construction vehicles etc. The continuing deterioration of high-quality
riversis of great concern, particularly as species such as salmon, trout and the
declining freshwater pearl mussel require and depend on high quality water
and river habitat;

e Changing land use, direct impact and unsustainable exploitation pressures
evident across different habitats;

e Climate changeisalso likely to have some effect on Irish species and habitats;

¢ Infrastructure upgrades and devel opment works which take place within
protected sites will need to be cognisant of habitats and species present, in
order to mitigate potential negative impacts; and

¢ Infrastructure upgrades and devel opment works which take place within the
Irish sea or Northern Ireland will need to ensure compliance with relevant
legidlation, in order to mitigate any potential transboundary impacts on
biodiversity.

4.4 Soils and Geology

441 Soil Basdline

There are ten main Great Soil Groups occurring in Ireland. These soils include
Podzols, Brown Podzolics, Brown Earths, Grey Brown Podzolics and Blanket
Peats (zonal soils), the Gleys and Basin Peats (hydromorphic soils) the Rendzinas,
(calcimorphic soils), Regosols and Lithosols.
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Podzols are generally poor soils with high lime and fertiliser requirements. They
form in hill and mountain areas where reclamation and cultivation are not
feasible. As aresult, they are often used for forestry.

Brown Podzolic soils are similar to podzols, however they are less depleted than
podzols. Dueto their desirable physical characteristics, Brown Podzolics are often
devoted extensively to cultivated cropping and pasture production.

Brown Earth soils are relatively mature, well-drained, mineral soils possessing a
rather uniform profile, with little differentiation into horizons. These are amongst
the most extensively cultivated soils.

Grey Brown Podzolic soils are usually formed from a cal careous parent material,
which counteracts the effects of leaching. The lighter textured Grey Brown
Podzolics are good all-purpose soils, while the heavier textured members are
highly suited to pasture production, responding well to manurial and management
practices.

Gleys are soils in which the effects of drainage impedance dominate and which
have developed under the influence of permanent or intermittent waterlogging.
Most gleys have poor physical conditions which make them unsuitable for
cultivation or for intensive grassland farming. Their productive capacity is aso
affected by restricted growth in spring and autumn.

Rendzinas are shallow soils, usually not more than 50 cm deep, derived from
parent material containing over 40% carbonates. The use range of Rendzinasis
often limited by their shallow depth. They are suited mostly to extensive grazing
but where sufficiently deep they can also be excellent tillage soils.

Regosols and Lithosols are formed mostly from the aluvia deposits of rivers and
from shallow stony deposits respectively. Regosols can have a wide use range but
they are often subject to flooding hazards. For this reason, they are mostly used
for grazing. Lithosols generally have bare rock outcropping at frequent intervals
and many also have steep slopes. Their use-range is usualy limited to rough
grazing.

An overview of the soil typesin the Rol can be seen below in Figure A7 in the
Appendix.

There are six key degradation processes that can impact on soilsin genera. This
includes soil sealing, erosion, organic matter decline, compaction, salination and
landslides. EPA research has shown that the main soil quality pressuresin Ireland
appear to relate to surface sealing (urbanisation). Human activity isalso a
significant driver of degradation through poor (or inappropriate) |and management
practices. However, in Ireland, the overall area of artificial surfaces remainslow
compared with that in other EU Member States.

4.4.2 Geology Basdline

The geology of Ireland is relatively diverse, when considering the land surface
area.

REP/272409/ | Issue | 7 July 2020 | Arup Page 23

\\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\NETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland Strategic Environmental Assessment
Scoping Report

The bedrock of Ireland contains awide variety of rock types which have
originated at different periods of geological time.

The counties Cavan and Monaghan are mainly underlain by Lower Palagozoic
shales, grits and greywackes, whilst counties Louth and Meath are mainly
underlain by limestones or marginally younger shales and siltstones.

The South East of Ireland consists predominantly of Lower Palaeozoic
sedimentary (mudstones, siltstones and greywackes) and igneous rocks (rhyalites,
andesites and basalts). These have been intruded and metamorphosed during the
Caedonian Orogeny by the Leinster Granite, which dominates the area’s
topographic elevation (Wicklow Mountains).

The South and South West are dominated by Old Red Sandstone and some shales
in the west, whilst the easternmost part is more variable with sandstones, shales
and limestones occurring in a series of gentle synclines and anticlines formed
during the Hercynian Orogeny. North of these, in northern Kerry, western
Limerick and western Clare there are a series of Upper Carboniferous sediments,
mainly shales and grits, sitting on top of comparatively pure limestones.

West Galway and West Mayo are characterized by granite in the South
(Caedonian Orogeny) and a combination of Lower Palaeozoic and late Pre-
Cambrian metamorphic rocks north of this. In the North, most of county Donegal
isunderlain by a complex series of rocks comprising schists (metamorphosed
from mudstones and muddy sandstones), and quartzites (from sandstones). These
have been intruded by a series of granites during the Caledonian Orogeny.

The centre of Ireland is dominantly underlain by carboniferous limestones, which
vary from very pure to impure shaley varieties. Within this large areathere are
two types of rock giving rise to pronounced topographic relief. The first and more
frequent consist of Lower Palaeozoic shales and sandstones and Old Red
Sandstones. The second consist of younger Carboniferous rocks, predominantly
shales, siltstones and sandstones.

Figure A8 in the Appendix provides an overview of the geology of Ireland.

The Irish Geological Heritage (IGH) Programme of the Geological Survey of
Ireland (GSI) aimsto identify, protect and promote the best of this heritage, along
with its partners in the National Parks and Wildlife Service (NPWS).

Figure A9 in the Appendix illustrates the site of geological heritagein Ireland.

443 Key Issues

e Disturbance to soils and geology during new development or infrastructure
installation;

e Development or installation that takes place without sufficient surveying and
assessment of the potential for the presence of karsified limestone under or
adjacent to the site has the potentia to give rise to problems both for the
structures and for the receiving environment, particularly if storage or piping
infrastructure is caused to leak by a geological collapse;
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e Impacts of pollution from construction work or from the operation of new
developments or installations; and

e Managing the impact of construction and development on soil functions, such
as absorbing rainwater is vital. Climate change has the potential to increase
soil erosion rates through hotter, drier conditions that make soils more
susceptible to wind erosion, coupled with intense rainfall incidents that can
wash soil away. Soil erosion can aso have off-site effects which result from
the movement of sediment and agricultural pollutants into watercourses. This
can result in increased silting of watercourses, disruption to ecosystems and
contamination of drinking water supplies.

4.5 Water Resources

45.1 Basdine

Ireland has abundant surface water resources, with over 70,000km of river
channel, 12,000 |akes, 850km? of estuaries and 13,000km? of coastal waters.
Groundwater is aso abundant, occurring almost everywhere and supplying 20-
25% of water supplies nationally. The quality of Irish groundwater and surface
waters is among the best in Europe. Refer to Figure A10 and Figure A1l inthe
Appendix for the river and lake features in Ireland.

Rivers

Results from the most recent EPA water quality report indicate that between 2014
and 2017, 1,298 (56%) of the river water bodies were in high or good biological
quality (Figure 4.7). The remaining 1,018 (44%) river water bodies were of
moderate, poor or bad quality.

River biologica quality fell by 3% since 2013 — 2015. Some 197 river water
bodies have improved while 269 have declined, resulting in a net decline of 72
water bodies. A total of 1,838 river water bodies have remained at the same class
when compared with their 2013 — 2015 survey results. This represents adeclinein
the number of river water bodies in high and good quality and an increasein
moderate and poor quality. The number of river water bodies in bad quality fell
from fivein 2013 — 2015 to two (Aughboy 010 in Wexford and Ahavarraga
Stream_010 in Limerick) in 2015 — 2017. Thisis adramatic improvement from
the historical high of 91 in the period between 1987 and 1990. Figure 4.7
illustrates the national river biological quality between 1987 and 2017.
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Figure4.7: National River Biological Quality (Q value) between 1987 and 2017
(EPA 2018)

Refer to Figure A12 in the Appendix for the existing water quality status of rivers
in Ireland. Figure A13in the Appendix illustrates the Water Framework Directive
risk status of riversin Ireland.

Lakes

Of the 224 lakes that were monitored, 109 (49%) were in high or good ecological
quality and the remaining 115 (51%) lakes were less than good quality. Thirty-
four lakes improved in quality, while 26 lakes deteriorated between 2013 — 2015
and 2015 — 2017. Thisindicates a 1% decline in good or better quality compared
to 2013 — 2015 and a decline of 4.7% of 1akes since status assessments began in
2007 — 2009. Figure 4.8 illustrates the national |ake biological quality between
2007 and 2017.
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Figure 4.8: National Lake Biological Quality (Q value) between 2007 and
2017 (EPA 2018)

Refer to Figure A14 in the Appendix for the existing water quality status of lakes
inIreland. Figure A15 in the Appendix illustrates the Water Framework Directive
risk status of lakesin Ireland.

REP/272409/ | Issue | 7 July 2020 | Arup Page 26

\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\WETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland Strategic Environmental Assessment
Scoping Report

Groundwater

Ireland’s groundwater resource accounts for approximately 25% of drinking water
nationally. Furthermore, it is also a contributor to many rivers, lakes and estuaries
around the country. As such, impacts on groundwater can have significant
ecological and social implications. There are atotal of 513 groundwater bodies in
Ireland. Refer to Figure A16 in the Appendix for groundwaters featuresin
Ireland.

Groundwater Vulnerability isaterm used to represent the natural ground
characteristics that determine the ease with which groundwater may be
contaminated by human activities. Groundwater vulnerability exhibits a range of
vulnerability ratings classified by Low risk up to Moderate, High, Extreme and
‘X, where the rock is exposed near the surface or comprised of karst. Refer to
Figure A17 in the Appendix for the groundwater vulnerability in Ireland.

Groundwater Quality is generally of ‘good’ quality, in accordance with the Water
Framework Directive Status. Refer to Figure A18 in the Appendix for the
groundwater quality statusin Ireland.

Refer to Figure A19 in the Appendix for the Water Framework Directive
groundwater risk statusin Ireland.

Marine

As can be seen below in Figure 4.9, Ireland’s marine environment is one of the
largest in the European Union (EU) and is nearly 10 timesitsland area. The
coastline is at the interface between the land and sea, with shallow estuaries that
extend into the coastal zone and out to the continental shelf to the west, which
plunges to depths of over 4,000 metres.

The temperate waters that surround Ireland are highly productive and provide a
sustaining foundation for arich mosaic of marine life, including hundreds of
species of invertebrates and fish, 24 species of whales and dol phins, breeding
colonies of both the common and grey seal and some of the largest breeding
populations of seabirds in western Europe.
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Figure4.9: Irish Continental Shelf (Marine I nstitute 2014)
Flooding

The Eastern & Midland Region is affected by fluvial, coastal and pluvial flooding.
In both urban and rural areasthere isasignificant fluvial risk along the main river
catchments and their tributaries including the Liffey, Boyne, Broadmeadow,
Barrow and Shannon. The expansion of the greater Dublin area over the last two
decades has |eft drainage infrastructure under pressure and the integrated nature of
flooding emanating from the hydraulic connectivity between rivers, storm
drainage and the coastal interface is a known issue in many parts of the city.

Agricultural land along the main rivers has a so been impacted by flooding most
notably along the banks of the Shannon where due to the flat terrain flooding can
propagate inland up to 1km in some locations. Coastal settlements along the Irish
Sea have a so been impacted by tidal flooding and wave overtopping.

Thefluvia flood risk in the Southern Region is characterised by the substantial
river catchments including the Shannon, Nore, Barrow, Slaney, Blackwater, Suir
and Lee aswell as smaller steeper catchments draining to various points of the
coastline. Historically these have caused widespread fluvial flooding to urban and
agricultural areasin thisregion. The southern region coastline has also been
impacted by coastal flooding including Cork City and Waterford City and coastal
erosion is also an issue particularly along the Wexford coast. Combined fluvial,
pluvia and coastal flooding isan issuein Cork City and other coastal
communities.
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The main river catchment in the Northern & Western Region is the Shannon and
its tributaries which cause significant flooding to urban areas along its length and
the surrounding rural landscape. The remaining river catchments drain from
upland rural areas to the Northern and Western coasts affecting urban areas and
agricultural lands. Coastal flooding and erosion affects a number of coastal
communities along the Atlantic Coastline. Pluvial flooding isarisk in urban areas
but to alesser extent than other regions. Groundwater flooding is also most
prevalent in the west of Ireland in karst limestone areas with rural and urban
communities in South Galway, Mayo and Roscommon most affected.

4.5.2 Key Issues

The gas transmission network is, in the main, very resilient to weather events as it
is an underground network. However, an increase in extreme flooding events may
impact transmission pipelines traversing flood plains. Interconnector transmission
pipelines may, as they come onshore, be subject to the effects of the projected rise
in sealevels and the associated increased risk of coastal erosion which may result
in arequirement to install additional coastal defences. Increased river bank
erosion where a pipe traverses ariver can cause depth of cover and exposure
issues for transmission pipelines which require remediation works to reinstate the
appropriate depth of cover over the pipeline. In very extreme cases of summer
drought there may be a potential risk that soil compaction and ground movement
may occur that could impact both transmission and distribution pipelines.

4.6 Air and Noise

4.6.1 Air Quality Baseline
Ireland Air Quality

Air pollution impacts human health, contributes to climate change and damages
ecosystems.

The European Environment Agency estimates that there were 1,180 premature
deathsin Ireland in 2016 due to poor air quality, mainly due to cardiovascular
disease, with over 500,000 premature deaths across the wider EU. The WHO has
described air pollution as the ‘single biggest environmental health risk’.

Ireland’s air quality currently is good, relative to other EU Member States, but
maintaining this standard is a growing challenge. While monitoring stations show
that Ireland continues to meet al EU air quality standards, localised air quality
issues do arise. Ireland’s good air quality is largely thanks to the prevailing clean
Atlantic air and the absence of large cities and heavy industry.

Ireland benefits from prevailing weather patterns which typically bring relatively
clean south-westerly Atlantic air over the country. Under certain conditions,
typica weather patterns can be disrupted, and pollutant emissions build up in the
air.
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These conditions can occur at any time of the year, but the impact on air quality
can be particularly severe during winter, when the combination of cold still
weather, increased emissions associated with a higher heating demand,
particularly from solid fuels, can lead to high concentrations of pollutants with a
consequent increased risk to human health.

The intensity of the severe "smog" problems in Ireland which occurred in the
1980g/early 1990s has been significantly reduced primarily due to the ban on the
selling, buying or burning of ‘smoky’ coal in certain urban areas. Incrementally
tighter vehicle emission standards in recent decades have reduced emissions from
vehicles, though the ‘real world’ emissions have been significantly higher than
emission standards and so reductions have not been as great as anticipated.
Reductions have also been offset to some degree by the increase in numbers of
vehicles on the roads.

Air Quality Monitoring

The Environmental Protection Agency (EPA) manages the national ambient air
quality monitoring network. The EPA monitorsair pollutants levels and
compares them to EU legal limit values and World Health Organisation (WHO)
guideline values. The following pollutants are assessed by the EPA:

e Particulate matter — PM25 and PMqo;
e Nitrogen oxides (NO2 & NO);

e Sulphur dioxide (SO2);

e Ozone (0s);

e Carbon monoxide (CO);

e Benzene and 0zone precursors;

e Benzo(a)Pyrene, a Polycyclic Aromatic Hydrocarbon (PAH) — both in PM 19
and deposition;

e Heavy metals - both in PM 19 and deposition;
e Chemical composition of PM2s; and
e Mercury.

Ambient air quality monitoring carried out by the EPA in 2018 shows that Ireland
met all the legal requirements under the CAFE Directive by being within statutory
limit and target values. All dioxin levels recorded in the 2018 survey remain low
and compare favourably with those from previous surveys and from other EU
countries.

However, the WHO air quality guidelines are stricter, and Ireland is above these
guideline values for some key pollutants, including particulate matter (PM 10 and
PM2s5), ozone and NOo. Ireland is also above the EEA reference level for PAH —
Polycyclic aromatic hydrocarbons which are pollutants produced from solid fuel
burning.

The Department of Communications, Climate Action and Environment is
currently developing Ireland’s first National Clean Air Strategy.
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This Strategy will provide the framework for a set of cross-Government policies
and actions to reduce harmful emissions and improve air quality and public health
to meet current and future EU and international obligations.

4.6.2 Noise Basdine

According to WHO, noiseis the second greatest environmental cause of health
problems (after air quality). Excessive noise can seriously harm human health,
including mental health, and interfere with people’s daily activities at school, at
work, at home and during leisure time. It can disturb sleep, cause cardiovascular
and psychophysiological effects, reduce performance and provoke annoyance
responses and changes in social behaviour.

In Ireland, noise issues are typically considered across three categories:
neighbourhood noise, environmental noise, and noise from EPA- and local
authority-regulated sites. Local noise issues, including those from neighbours and
local commercia facilities, represent by far the largest source of noise complaints
in this country, and are dealt with by local authorities. Environmental noise from
major infrastructure including roads, railways and airportsis governed by the
EU’s Environmental Noise Directive (2002/49/EC). The preparation of strategic
noise maps is amajor task associated with this directive and thisis currently under
way in Ireland. Finally, noise issues can arise at facilities regulated by the EPA
and local authorities.

Quiet Areas

It isimportant to identify and protect quiet areas. In addition to controlling excess
noise, it is also important to identify and protect those areas which are
substantially unaffected by man-made noise. Accessibility to quietnessis highly
important to the health of both wildlife and humans. Thisis particularly so in
urban environments, leading to the concept of Relatively Quiet Areas. These are
areas, such aslocal parks, green and blue areas, which are characterised by their
proximity to areas with high noise levels and are valued by the public as a
perceived area of tranquillity. A recent report from the EEA on quiet areasin
Europe provides a first assessment of potential quiet areas in Europe’s open
country (EEA, 2016a).

The key messages from the report are that noise pollution is having a major
adverse impact on human health across Europe, and that protecting those areas
that are not yet affected by noise will bring significant health and wellbeing
benefits.

4.6.3 Key Issues

e Loca air quality, particularly in small Irish towns with a high dependence on
coal, turf and wood for home heating, can be poor at times, and communities
need much better local-level air quality information. The moveto alow-
carbon and resource-efficient economy should also lead to better air quality,
provided that there is strong regulation and control of the burning of
renewable fuels, such as wood and biomass, which in themselves can give rise
to air pollution problems;

REP/272409/ | Issue | 7 July 2020 | Arup Page 31

\\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\NETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland Strategic Environmental Assessment
Scoping Report

e Radon — anaturaly occurring radioactive gas — is arisk to human health
which aso needs to be highlighted and brought more to people’s attention.
Some of our citizens are living in houses that may be making them sick,
athough they are not aware of it. Householders, institutions and businesses
need to investigate and remediate building stock where aradon risk is
determined;

e Localised air pollution and noise pollution are both likely to occur when
construction takes place if suppression techniques are not introduced, and
when traffic is queuing for long periods of time; and

e After poor air quality, noise nuisance is the second largest environmental
source of human health morbidity and mortality in the EU. Nationa planning
for infrastructure and urban spaces must factor in appropriate protections for
the population against noise impacts.

4.7 Climate Change and Resilience
Observed and Projected I mpacts

Climate Change is the universal challenge which will impact on our future
environment, economy and the way our communities function.

Observations show that Ireland’s climate is changing in terms of sea level rise,
increases in average temperature, changes in precipitation patterns and weather
extremes. The observed scale and rate of change is consistent with regional and
global trends and these changes are projected to continue and increase over the
coming decades. Climate change will have diverse and wide-ranging impacts on
Ireland’s environment, society and economic development, including managed
and natural ecosystems, water resources, agriculture and food security, human
health and coastal zones. Table 4.1 outlines the observed and predicted climate
change impact in Ireland (National Climate Adaptation Framework).
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Table4.1: Observed and Predicted Climate Change | mpacts

Observed | mpact Predicted | mpact

Temperature | Temperatures have increased Average temperatures will rise by
by 0.8°C since 1990; an between 1 °C and 3°C by 2100
average of 0.075°C per decade. | compared to the 1961- 2000 average.

Precipitation Anincreasein average annual Wetter wintersin the west, drier
rainfall, especially inthe West | summersin the south- east with between

with regional sessional 5-25% lessrainfall in 2021 to 2060

differences. compared with 1961-2000 period.
Extreme A decrease in storm frequency | Slightly fewer storms but more intense
Events but increased storm intensity. with a northward shift in storm tracks.

Sealevels During the satellite era, a sea A rise of 60cm to 2100; however,
level rise of 3.5cm per decade considerable melting of land ice could
intensify thisimpact.

Irish per capita Green-house Gas (GHG) emissions are among the highest in
Europe and the extent of the challenge to reduce greenhouse gas emissionsin line
with our international commitments under the Paris Agreement as well asto meet
our more immediate EU obligationsiswell understood by Government (National
Adaptation Framework, 2019).

In 2017, Ireland’s greenhouse gas emissions were 60.7 million tonnes of carbon
dioxide equivalent, as can be seen in Figure 4.10 The energy sector accounted for
19.3% of Ireland’s greenhouse gas emissions in 2017. The agriculture sector
accounted for 33.3%, transport accounted for 19.8% Industry, commercial and
public services accounted for 14.6%, residential accounted for 9.5%, while wastes

accounted for 3.6%.

® Agncutiure B Tranapori Energy W Indusiry. commercial ard public seraoes Aessdentinl ' Wanie and F gases

Figure4.10: Total National Emissions (Source: Environmental Protection Agency,
2019)

Emissions have reduced compared to the peak average annua emissions of 68.8
million tonnes in 2000-2004, however these levels are 7.9% higher than peak
average annual emissions of 56.3 million tonnes in 1990-1994. Since the recovery
following the economic crisis, emissions have risen since 2011. Growth in the
Irish economy, increases in transport and increases in agricultural activity have all
led to increases in emissions.

REP/272409/ | Issue | 7 July 2020 | Arup Page 33

\\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\NETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland Strategic Environmental Assessment

Scoping Report

4.7.1 Key Issues

Critical infrastructure: water, energy, communications, transport and
emergency services are at risk from arange of projected changes, including
sea-level rise, increasing temperatures, changing rainfall patterns and extreme
weather events,

Increasing population and a growing economy will result in in increased
demand on energy, and subsequently increased GHG emissions;

The agri-food sector is forecast to continue to grow and decarbonising it is
very difficult. The heating and transport sectors are also challenging to
decarbonise;

Emerging and new clean energy technologiesin Ireland will require support to
become economically mature and self-sustaining. Similar to other clean
energy technologies, avariety of measures will be required to enable the gas
network and networked gases to maximise their contribution towards meeting
the decarbonisation challenge;

Temperature changes may lead to increased energy demand over time (e.g. for
heating and cooling); Gas transmission and distribution networks need to have
enough capacity available to ensure that extreme cold weather events can be
accommodated without restricting the supply of gas,

Other gradual changes such as increased or more frequent rainfall may increase
wear and tear on infrastructure;

Extreme weather events may have immediate impacts such as electricity
blackouts with associated social and economic consequences;

Infrastructure such as electricity and gas networks play an essential rolein
ensuring social and economic wellbeing. Risks to this infrastructure both from
extreme weather events (such as flooding) and gradual climate change could
have significant economic and social consequences and it isimportant
therefore to future proof the efficient functioning of our energy system;

Climate change may have an impact on the level of degradation of critical gas
assets that are above ground. This would reduce the life of assets and therefore
increase the required frequency of refurbishment and replacement of the
affected assets; and

The gas transmission network is, in the main, very resilient to weather events
asit isan underground network. However, an increase in extreme flooding
events may impact transmission pipelines traversing flood plains.
Interconnector transmission pipelines may, as they come onshore, be subject
to the effects of the projected rise in sealevels and the associated increased
risk of coastal erosion which may result in arequirement to install additional
coastal defences. Increased river bank erosion where a pipe traverses ariver
can cause depth of cover and exposure issues for transmission pipelines which
require remediation works to reinstate the appropriate depth of cover over the
pipeline. In very extreme cases of summer drought there may be a potential
risk that soil compaction and ground movement may occur that could impact
both transmission and distribution pipelines.
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4.8 Archaeological, Architectural & Cultural
Heritage

4.8.1 Archaeological Baseline

The Irish landscape is one of the oldest man-made landscapes in the world, dating
back to 3500 B.C. when megalithic tombs were constructed. These include
dolmens and passage graves such as Newgrange, Co. Mesath. During the Iron Age
(after 500 B.C.), large circular stone forts were built, usually on hilltops such as
Dun Aengus on the Aran Islands. In early Christian times, Ireland’s architecture
once more flourished — for example in the Round Towers, which are considered
unique to Ireland and formed part of important monastic sites such as
Glendalough or Clonmacnoise. The most spectacular surviving early Christian site
is Skellig Michael (c. 6th-8th c A.D.), on the Great Skellig Island in the Atlantic
Ocean, which was inhabited by Irish monks.

Record of Monuments and Places

A record of archaeological heritage is maintained on the ‘Record of Monuments
and Places’ which was established under Section 12 of the National Monuments
(Amendment) Act, 1994 (No. 17 of 1994). Structures, features, objects or sites
listed in this Record are known as Recorded Monuments.

The Record of Monuments and Places (RMP) comprises alist of recorded
monuments and places and accompanying maps on which such monuments and
places are shown for each county. Refer to Figure A20 in the Appendix for the
Recorded Monuments and Places in Ireland.

The National Monuments Service of the Department of Arts, Heritage, Regional,
Rural and Gaeltacht Affairs will advise on the protection applying to any
particular monument or place under the National Monuments Acts by reason of it
being entered in the Record of Monuments and Places and should be consulted if
there is any doubt as to the status of the site.

Archaeological Survey of Ireland

The Archaeological Survey of Ireland (ASI) isaunit of the National Monuments
Service. The ASI was established to compile an inventory of the known
archaeological monuments in the State. The information is stored on a database
and in a series of paper files that collectively form the ASI Sites and Monuments
Record (SMR)

Sites and M onuments Record

The SMR contains details of al monuments and places (sites) whereit is believed
there is a monument known to the ASI pre-dating AD 1700 and also includes a
selection of monuments from the post-AD 1700 period. There are in excess of
138,800 archaeological monuments within the SMR.
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4.8.2 Architectural Heritage Baseline

Irish architecture is world-renowned for its Georgian period (1714 - 1830), during
which many architectural masterpieces were constructed such as the Palladian-
style Castletown House (1729) in County Kildare and Dublin’s neo-classical
Custom House (1791). Dublin’s elegant Georgian townhouses, generous squares
and leafy parks aso come from this period. Many masterpieces can be found on
the university campus of Trinity College Dublin, such asthe Old Library (1712)
and the Provost’s House (1759). Irish architects also made important international
contributions in the 18th and 19th centuries. In 1792 James Hoban (1758-1831)
won the competition to design The White House for U.S. President George
Washington.

One of Ireland’s most famous architects from the early 20th century is Eileen
Gray (1878 - 1976). A pioneer of the Modern Movement, Gray lived in Paris
where she designed furniture as well as her house E1027 in Roquebrune-Cap-
Martin. The National Museum of Ireland holds many of Gray’s iconic furniture
designs and architectural models. Today, the work of Irish architectsis
transforming cities al over the world — from Europe to China and South America
where Grafton Architects’ design for a new university campus in Lima won them
a ‘Silver Lion’ at the 2012 Venice Architecture Biennale.

Architectural Heritage

As defined by the Heritage Act, 1995, 'architectural heritage' includes all
structures, buildings, traditional and designed, and groups of buildings including
streetscapes and urban vistas, which are of historical, archaeological, artistic,
engineering, scientific, socia or technical interest.

The National Inventory of Architectural Heritage (NIAH) isastate initiative
under the administration of the Department of Arts, Heritage, Regional, Rural and
Gaeltacht Affairs and established on a statutory basis under the provisions of the
Architectural Heritage (National Inventory) and Historic Monuments
(Miscellaneous ProA1visions) Act 1999. Refer to Figure A21 in the Appendix.

The purpose of the NIAH isto identify, record, and evaluate the post-1700
architectural heritage of Ireland, uniformly and consistently as an aid in the
protection and conservation of the built heritage. NIAH surveys provide the basis
for the recommendations of the Minister for Arts, Heritage, Regional, Rural and
Gaeltacht Affairsto the planning authorities for the inclusion of particular
structures in their Record of Protected Structures (RPS).

4.8.3 Cultural Heritage Basdline

The cultura heritage of Ireland includes awide array of monuments, objects,
landscapes and structures that were produced by the inhabitants of Ireland over
the last nine to ten thousand years. The Heritage Act 1995 defines the national
heritage of Ireland as including monuments, archaeological objects, heritage
objects, architectural heritage, flora, fauna, wildlife habitats, landscapes,
seascapes, wrecks, geology, heritage gardens and parks and inland waterways.
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When we exclude the natural heritage categories such as flora, fauna, wildlife
habitats, seascapes, geology and the natural inland waterways (but not the
engineered examples) we are left with: archaeological objects, heritage objects,
architectural heritage, landscapes, wrecks, heritage gardens and parks and
engineered inland waterways such as canals. Landscapes are included because the
landscape of Ireland, since the arrival of people in the Mesolithic and especially
since the Neolithic farming revolution, has been totally altered by people and is
now acultural artefact.

484 Key Issues

e Theinstalation or development of gas network infrastructure, in particular
linear infrastructure increases the potential to interact with known or
previously unknown archaeological sites and features. Cumulatively, this
results in negative impacts on the overal cultural heritage environment; and

e Continued development resulting from the unprecedented economic growth of
the past decade and increasing population has increased pressure on sites or
features of heritage interest.

4.9 L andscape and Visual

49.1 Baseline
Irish Topography

Theidland of Ireland consists of alarge central lowland of limestone with arelief
of hillsand severa coastal mountains. The mountain ridges of the south comprise
old red sandstone separated by limestone river valleys. Elsewhere granite
predominates, except in the north east which is covered by a basalt plateau. The
central plain contains glacial deposits of clay and sand. It isinterrupted by low
hills and has large areas of bog and numerous | akes.

L andscape Char acter

L andscape character is a distinct and recognisable pattern of elements that occurs
consistently in a particular type of landscape. Particular combinations of geology,
landform, soils, vegetation, land use, field patterns and human settlement create
character. Character makes each part of the landscape distinct and gives each its
particular sense of place. Whether we value certain landscapes for their
distinctiveness, or for other reasons, is a separate question.

Increasingly, it is recognised that the assessment of |andscape character should
also encompass coastal and seascape character, acknowledging the fact that the
character of the coast and of marine areas affects the land and vice versa

Irish Land Cover

CORINE is a pan-European land use and land cover (LULC) mapping programme
and is the main source of national-scale LULC information.
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The most recent LUL C assessment in 2012 found that agriculture is the primary
LULC type within Ireland (67% national land cover), followed by wetlands (16%)
and forestry (9%).

The Irish landscape has experienced continual land cover changes for centuries,
but there has been arelatively high rate of land use change by European standards
since the early 1990s. For example, the area under forestry has by 2 per cent
between 1990 and 2012. The area of wetlands has also reduced by 3% from 1990
to 2012. Artificial surfaces (residential and industrial buildings, roads etc.)
increased by 1% between 1990 and 2012. Refer to Figure A22 in the Appendix
which illustrates the CORINE land-use classifications of Ireland.

49.2 Key Issues
The following issues will be considered during the plan preparation:

e Impacts of proposed developments or installations on designated protected
landscapes, heritage landscapes and protected views;

e Impacts of proposed developments or installations on landscape character; and

e Impacts of proposed devel opments or installations on the ecol ogical
components of the landscape.

4.10 Material Assets

The term ‘Material Assets’ refers to all infrastructure and local services including;
transportation, water supply, wastewater treatment and discharge, waste
management services, and energy supply, €etc.

4.10.1 Transportation
Roads

Thetotal length of the national road network in Ireland is 5,306km. National
primary roads comprise 2,649km in length and national secondary roads comprise
2,657km and motorways comprise 916km. Other road infrastructure is comprised
of local roads, minor roads and unclassified urban roads. Transport Infrastructure
Ireland (TI1) operates, maintains and improves the national primary and secondary
road network in Ireland, while local authorities manage the urban and remote
sections of dual carriageway, regional and local roads.

Vehicular traffic is by far the most common mode of travel in Ireland. In 2017,
the national vehicle fleet was made up of 2,675,879 vehicles consisting of the mix
presented in Table 4.2. Private cars consist of the mgjor share at 77% followed by
goods vehicles at 13%. Table 4.2 provides an overview of the national vehicle
fleet.

REP/272409/ | Issue | 7 July 2020 | Arup Page 38

\\GLOBAL\EUROPE\DUBLIN\JOBS\272000\272409-00\4. INTERNAL\4-04 REPORTS\4-04-02 CONSULTING\NETWORK IMPLEMENTATION PLAN\GNI NIP SEA
SCOPING\GNI_NETWORK IMPLEMENTATION PLAN_SEA SCOPING REPORT_ISSUE_07072020.DOCX



Gas Networks Ireland

Strategic Environmental Assessment
Scoping Report

Table 4.2: National Vehicle Fleet, at 31% December 2017 (DTTAS 2017).

Description Number of Vehicles Fleet Share (2016)

Private Cars 2,066,112 7%
Goods Vehicles 349,143 13%
Tractors & Machinery 89,366 3%
Motorcycles 39,873 2%
Other Vehicles 131,385 5%
All Vehicle Types 2,675,879 100%

Rail

There are over 2,400km of railway lines across Ireland, of which 17% is either
disused or dismantled. larnréd Eireann is responsible for maintenance of the
heavy rail intercity and regional network, which is used for both passengers and

freight. Transport Infrastructure Ireland is responsible for the light rail Luas
networks based in Dublin.

Airports

There are 10 main airports across Ireland: Cork Airport, Donegal Airport, Dublin
Airport, Weston Airport, Galway Airport, Kerry (Farranfore) Airport, Ireland
West Airport Knock, Shannon Airport, Sligo Airport and Waterford Airport.
Cork, Dublin and Shannon are international airports.

Seaports

Twenty commercial ports exist nationwide; international ports include Shannon
Foynes, Cork, Dublin Port and Drogheda. In addition, there are 15 internati onal
ferry ports, 99 local ferry ports and 48 fishing ports.

Public Transport

The Luas has experienced consistent passenger growth since 2009, with
provisional figuresindicating that 34.6 million passengers used this servicein
2015, which is 9.2 million higher than in 20009.

Bus vehicle kilometres increased by 39% from 1998 to 2008, before falling back
by 10% from 2008 to 2012. The total kilometres operated remained constant
between 2013 and 2014 at 163.6 million vehicle km, with asmall decline in both
Dublin Bus and Bus Eireann public service obligation (PSO) services balanced by
asmall increase in other services.

Cycling

The number of journeys on the Dublin Bikes scheme, which began operationsin
Dublin in 2009, increased from 1.2 million in 2010 to 4.1 million in 2015. There
are now similar schemes in operation in Cork, Limerick and Galway. The number
of journeysin 2015 was 289,426 in Cork, 40,118 in Limerick and 19,934 in
Gaway.
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4.10.2

Irish Water is the national water utility, as set up in July 2013, under the Water
Services Act 2013. Irish Water is responsible for the production, distribution and
monitoring of drinking water from Ireland’s public water supplies.

Water Supply

The breakdown of drinking water supply typesin Ireland is displayed in Table 4.3
below. There are 973 public water supplies, which is arelatively large number for
our population, but is reflective of our dispersed settlement patterns.

Irish Water is responsible for the monitoring of public water supplies and Local
Authorities are responsible for monitoring of group water schemes and regulated
small private supplies. Table 4.3 outlines the drinking water supply typesin
Ireland.

Table4.3: Drinking Water Supply Typesin Ireland (EPA 2016).

Supply Type Supplier/Supplying | No. of Population % Supervisory
Supplies Authority
Public Water Irish Water 973 81.9 EPA
Supplies
Public Group Local Group 512 19 Loca
Schemes Authorities
Private Group Local Group 421 4.2 Locd
Schemes Authorities
Small Private Commercial/ Public | 1,758 0.9 Local
Supplies Activity Authorities
Exempted Individual Supplier | 170,000 111 Exempted
Supplies

The EPA publishes an annual Public Supply Drinking Water Report and Private
Supply Drinking Water Report, which provide an overview of the quality of
drinking water in public and private supplies. The reports are based on the
assessment of monitoring results reported to the EPA by Irish Water and the Local
Authorities.

Results from the 2018 Public Supply Drinking Water Report show 99.9%
compliance with microbiological standards and 99.6% compliance with chemical
standards, based on over 124,000 sample results. However, a number of issues
have been identified that need to be addressed. There was an increasein
detections of the parasite Cryptosporidium, high levels of disinfection by-products
were found in the sample results, there were persistent pesticide failures and there
are alarge numbers of |ead pipe connections in properties.

Although these results show that the majority of public water supplies are safe,
there are still a number of public water supplies which are in need of upgrade,
replacement or improved operational control. As of January 2020, 52 public water
supplies were listed on the Remedial Action List. These public water supplies
collectively supply water to 1,128,847 customers.
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The 2018 Private Supply Drinking Water Report (EPA, 2019) analysed the
drinking water quality of public group schemes, private group schemes, and small
private supplies. The results showed 100% compliance with microbiological
standards for public group schemes, 95.4% compliance for private group schemes
and 95.4% compliance for small private supplies.

4.10.3 Wastewater Treatment & Discharge

Irish Water operates a network of wastewater treatment plants across Ireland, as
can be seen in Figure 4.11. Irish Water has sole responsibility for operating and
maintaining the public sewer network. The wastewater treatment plants vary in
size according to the population of the areathey serve. Despite the variation in
size, the processes used to treat wastewater are generally the same.

Figure4.11: Irish Water, Wastewater Treatment Plants.
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The EPA Report ‘Urban Waste Water Treatment in 2018’ provides an overview
of urban waste water treatment in Ireland during 2018. It focuses on the most
important issues that Irish Water needs to address to protect the Irish environment
from the harmful effects of waste water discharges.

This report found that the number of priority areas where treatment needs to
improve dropped from 132 to 120 in the past year. Improvements are needed at
these 120 areas to eliminate raw sewage, prevent water pollution, protect
freshwater pearl mussels, bathing waters and shellfish waters and meet EU
standards. Treatment at 21 of the 169 large urban areasin Ireland failed to meet
EU standards. These 21 areas produce over half of Ireland's urban waste water.
Sewage from the equivalent of 77,000 people in 36 towns and villages is released
into the environment every day without treatment.

4.10.4 Waste Management Services

Ireland’s waste management practices, infrastructure and regulation have matured
significantly over the last 20 years. This change has been driven by EU and
national legislation, national policy and economic initiatives. Government policy
focusses on waste as a resource and the virtual elimination of landfilling.

The current and future focusis on circular economy - preventing waste, reuse,
maximising recycling and using waste as afuel in replacement of fossil fuels: all
elements of the strategy to boost competitiveness, foster sustainable economic
growth and generate new jobs.

Moreresidual wasteis now used as afuel (energy recovery) than disposed to
landfill. Segregation and separate collection of food waste from households has
been legidlated for since 2013 and municipal waste recycling at composting and
anaerobic digestion facilities has increased as aresult. Ireland is reliant on export
markets for the treatment of residual and recyclable and hazardous wastes.

Waste accepted at landfill dropped from 1.7 million in 2016 to 1 million in 2017.
This reduction was due construction and demolition wastes being recovered rather
than disposed. Municipal waste was the largest component of waste accepted at
landfill in 2017.

In 2017 and 2018 five landfills accepted municipa waste, however in 2019 only
three landfills accepted municipal waste. In 2016, more than half of municipal
waste generated was either landfilled or incinerated to recover energy, only 41%
was recycled. Municipal waste accepted at landfill decreased from over 744,000
tonnesin 2016 to approximately 685,000 tonnesin 2017.

4.10.5 Energy Supply

Energy usein Ireland increased by 0.5% in 2017, while the gross domestic
product (GDP) grew by 7.2% and gross national income (GNI) grew by 3%.

Indigenous energy production in Ireland reached a new record of 4,909 ktoe in
2017, driven by natura gas production from the Corrib gas field and to alesser
extent by increased renewables.
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As can be seen below in Figure 4.12, the increase in indigenous energy

production at Corrib has reduced Ireland’s energy import dependency from 88%
in 2015 to 66% in 2017.

Figure4.12: Import Dependency of Ireland and EU Average 1990 - 2016 (SEAI
2018)

After Corrib became operational, indigenous gas production met over 55% of
Ireland’s gas needs. Prior to that, over 95% of Ireland’s natural gas needs were
imported, via the two gas interconnectors from Great Britain.

Final energy use increased in all sectors with the exception of the residential
sector. Transport continues to dominate as the largest energy-consuming sector,
with a43% share of final consumption. Transport energy use increased by 2%.
Industrial energy use increased by 3.4% driven by a 7.6% increase in output as
measured by value added. Residential energy use fell by 2.9%, however when
adjusted for weather, it actually increased by 0.2%. Final energy usein the
commercia and public services sector increased by 4.2%, however on aweather
corrected basis the increase was 7.4%.

Final consumption of electricity increased by 1.1% to 26 TWh. At the same time,
there was a 1.1% reduction in the fuels used in electricity generation. Renewable
electricity generation accounted for 30.1% of gross electricity consumption. Wind
generation account for 25.2% of the electricity generated making it the second
largest source of electricity generation after natural gas.

410.6 Keylssues
The following issues will require consideration during the plan preparation:

e Asthe population increases and the economy grows, the demand on energy
will increase;

e Increased urbanisation will result in population clusters and resulting
disproportionate demands on energy infrastructure and consumption;

e Continuity of supply re. availability of resources and increased demand;

e Trangition to low-carbon economy, including the injection of Biomethane into
the Natural Gas Grid in Ireland;
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e Achievement of a sustainable balance between public and private transport
modes during the construction phase of planned developments;

e Ensuring the construction or operation of developments do not negatively
impact drinking water supply; and

¢ Reduction waste production during the construction stages, recovering and
reusing wastes rather than landfill.

4.11 Sensitivity Mapping

In order to identify where most sensitivities within the Country occur, a number of
the environmental sensitivities described above were weighted and mapped
overlapping each other. The weighting system applied is adopted from the EPA
report ‘GISEA Manual Improving the Evidence Base in SEA’, as follows:

e High Population Density: 10 points;

e Areasof High Radon Levels. 10 points;

e SACsand SPAs: 10 points;

e NHAS: 10 points,

e pNHAS: 5 points;

e SoilsPeat and River Alluvium: 10 points;

e Protected Structures: 10 points;

e Recorded Monuments:. 10 points,

e Geological Heritage Areas: 10 points;

e Surface Water Status Bad and Poor: 10 points;

e Surface Water Status Moderate, Good and High: 5 points;
e Ground Water Status Bad and Poor: 10 points;

e Ground Water Status Moderate, Good and High: 5 points,
e GSl Inner Source Protection Areas: 10 points;

e GSl Outer Source Protection Areas. 5 points;

e Groundwater Vulnerability Extreme or Rock: 10 points,

e Groundwater Vulnerability High: 5 points; and

e Groundwater Vulnerability Moderate or Low: O points.

The scores for each are added together in order to determine overall vulnerability
asshownin Table 4.4 below.
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Table4.4: Environmental Sensitivity Overlay Mapping Vulner ability Classes

Overlay Category

Results

0-5 No sengitivity (i.e. areas without any environmentally sensitive features)

10-15 Low-sensitivity areas

20-25 Moderate-sensitivity areas

30-35 Elevated-sensitivity areas

40-45 High-sensitivity areas

50-60 Extreme-sensitivity areas

>65 Acute-sensitivity areas (i.e. severe sensitivity due to asignificant number of
overlapping environmental aspects and a clear likelihood of cumulative effects)

This classification assumes that the sensitivity of an areaincreases significantly
when two or more highly sensitive environmental factors overlap. A score of 5
represents one sensitive environmental factor occurring. A score of 10 indicates
two sensitive or one highly sensitive factor; a score of 20 encompasses four
sensitive, two highly sensitive or one highly sensitive and two sensitive
environmental factors, and so on. In light of this categorisation, each pixel reflects
a sensitivity score which determines the relative sensitivity to impact of those
lands.

Refer to Figure A23 in the Appendix for the environmental sensitivity of Ireland.

The outcome of sensitivity overlay mapping will be used to inform the Draft Plan.

SCOPING QUESTION NO. 2

Arethere any other significant environmental issues that should be considered?

SCOPING QUESTION NO. 3

Are there any environmental issues that should be scoped out of the SEA at this stage?
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5 Environmental Objectives, Indicatorsand
Targets
5.1 Introduction

The preceding sections have outlined the key environmental issues relating to the
Draft NIP and outlines relevant plans and programmes which are likely to affect
or be affected by the same. Based on that information a series of draft SEA
objectives, indicators and associated targets have been developed as set out below.

5.2 Draft Objectivesand Targets

A range of draft environmental objectives have been established for the Draft NIP
and accompanying SEA. The draft objectives take into account the findings of the
“Environmental Challenges and Emerging Issues for Ireland” as set out in Chapter
13 of EPA Ireland’s Environment 2016 (EPA, 2016). The draft objectives are
outlined in Table 5.1 along with apreliminary list of targets.

Table5.1: Draft Objectivesand Targets

Draft Objectives Draft Targets

Biodiversity

Protect, conserve, enhance where possible and | Siting of development of infrastructure
avoid loss of diversity and integrity of the installation on non-sensitive sites.
broad range of habitats, species and wildlife

corridors.

Maintenance of favourable conservation
status for all habitats and species protected
To achieve the conservation objectives of under the Habitat Directive.

European Sites (SACs and SPAS) and other

Sites of nature conservation. No loss of protected habitats and species

during the lifetime of the Plan.
Conserve and protect other sites of nature
conservation including NHAs, pNHAsS,
National Parks, Nature Reserves, Wildfowl
Sanctuaries as well as protected species
outside these areas as covered by the Wildlife

Improve/maintain protection for protected
sites and species.

Act. Improve/maintain protection for important
wildlife sites, particularly urban wildlife

To minimise and, where possible, eliminate corridors.

threats to biodiversity including invasive

Species. Prevent the introduction of new invasive or
alien species. Control/ manage new invasive
Species.

Ensure new development is set back from
rivers.

Population and Human Health

Protect, enhance and improve people’s quality | Minimise population exposure to high levels
of life through energy provision. of noise, vibration and air pollution.
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Draft Objectives

Draft Targets

Protect human health from hazards or
nuisances arising from incompatible
development.

Provide all of the energy services required to
sustainably meet future housing demands.

No significant deterioration in human health
as aresult of environmental factors.

No spatial concentrations of health problems
arising from environmental factors.

Maintenance of gas supply to meet the
energy needs of the population, while
commencing a shift towards renewable
energy Use.

Land & Soil

Minimise the excavation and movement of
s0ils within site works.

Minimise the consumption of non-renewable
deposits on site.

Minimise the amount of waste to landfill from
site.

Conserve, protect and avoid loss of diversity
and integrity of designated habitats, geological
features, species or their sustaining resources
in designated ecological sites.

Prevent pollution of soil through adoption of
appropriate environmental protection
procedures during construction, installation
and maintenance works on site.

No incidences of soil contamination.

Ensure appropriate management of existing
contaminated soil in accordance with the
requirements of current waste legidlation.

Limit the amount of excavation in sensitive
locations for example peat excavation in
wind farm sites.

Minimise the consumption of non-renewable
sand, gravel and rock deposits.

Preference for development on brownfield
site over green field.

Water

Maintain or improve the quality of surface
water and groundwater (including estuarine)
to status objectives as set out in the Water

Framework Directive (WFD).

Implement appropriate sustainable drainage
systems (SuDS) in the County.

Reduce the impact of polluting substances to
all waters and prevent pollution and
contamination of ground water by adhering to
aquifer protection plans and to maintain and
improve the quality of drinking water
supplies.

Protect and enhance the status of aquatic
ecosystems.

Support the achievement of “good”
ecologica and chemical status/potential of
waterbodies by 2015 in accordance with the
Water Framework Directive.

Demonstrate an on-going status
improvement and an upward trend in water
quality.

Minimise flood risk through appropriate
management of flood vulnerable zones.

Promote sustainable drainage practices to
improve water quality and flow.

Maintain water quality, no pollution or
contamination issues in our rivers and lakes.
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Draft Objectives

Draft Targets

Promote sustainable water use and water
conservation in the plan area and to maintain
and improve the quality of drinking water
supplies.

Protect flood plains and areas of flood risk
from development through avoidance,
mitigation and adaptation measures.

Air & Noise

Protection of ambient environment through
the implementation of European, national and
regional policy and legidation relating to air
quality, greenhouse gases, climate change,
light pollution noise pollution and waste
management.

Maintain ambient air quality.

Minimise air and noise emissions during
construction and operation of new
developments.

Climate and Resilience

Comply with relevant national climate change
targets e.g. Ireland’s Climate Action and Low
Carbon Development Act 2015, the and EU
2030 and 2050 Emissions and Renewable
Energy Targets and the Paris Agreement
Targets.

Achieve areduction in greenhouse gas
emissions.

Increase the amount of gas from renewable
sources that isintroduced to the network.

Growth in the level of fuel switching from
high-carbon fuels to gas, in both heating and
transport.

Promote minimisation of greenhouse gas
emissions to the atmosphere.

To achieve a 30% reduction on GHG
emission levels (compared with 2005 levels)
by 2050.

Archaeological, Architectural and Cultural Heritage

Promote the protection and conservation of
archaeological, architectural and cultural
heritage, specifically those buildings identified
on the Record of Protected Structures, and
Recorded Monumentsin Ireland.

Maintenance and enhancement of
archaeological heritage- including entriesto
the Record of Monuments and Places and
unknown archaeology- and the context of the
above within the surrounding landscape
where relevant.

Maintenance and enhancement of entriesto
the Record of Protected Structures and/or
their context within the surrounding
landscape where relevant.

L andscape and Visual
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Draft Objectives

Draft Targets

Ensure no significant disruption of
historic/cultural landscapes and features.

Ensure no significant visual impact from
developments/installations.

Ensure no significant disruption of high
landscape values.

Improve protection for landscapes of
recognised quality.

Ensure development and infrastructure
installations are sensitive to its surroundings.

Ensure no significant disruption of
historic/cultural landscapes and features.

Material Assets

Make best use of existing infrastructure and
phase the significant future growth of Ireland
in line with the capacity and delivery of the
sustainable development of new physical
infrastructure.

Promote use of renewable energy sources

and support energy conservation initiatives
including the development of low carbon
business practices and buildings.

Minimise effects upon the existing and
planned infrastructure.

High levels of energy demand growth are
accommodated.

Secure and competitive supplied of gas and
are maintained.

Increase in renewable energy developments.

To achieve a 30% reduction on GHG
emission levels (compared with 2005 levels)
by 2050.

Improve efficiencies of energy infrastructure.

521 Draft SEA Indicators

An array of SEA Indicators will be further developed during compilation of the
environmental baseline. Preliminary draft indicators are highlighted in Table 5.2.

Table5.2: Draft SEA Indicators

Item Draft SEA Indicator
Biodiversity o  Number and extent of Designated Sites,
e Achievement of favourable conservation status of
designated sites;
e Population and range of Designated Species; and
e Achievement of the Objectives of Biodiversity Plans and
County Development Plans.
Population & Health e Census population data,
e  %increase in housing (number and type); and
e Improved trendsin perceived health status.
Land & Soil e Incidences of soil contamination;
e Rates of re-use/recycling of construction waste;
e Rates of brownfield site and contaminated land reuse and
development; and
e Rates of greenfield development.
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Item

Draft SEA Indicator

Water Resources

Compliance of surface waters with national and
international standards;

Achievement of the Objectives of the River Basin
Management Plan;

Amount of new developments within flood plains;
Level and location of flooding; and
Annual costs of damage related to flood events.

Air & Noise

Air quality indicators- National and region-specific
emission data; and
Compliance with national standards.

Climate Change &

Levels of greenhouse gas emissions,

Resilience o Number of energy/renewable energy production facilities;
and
o Rates of energy/renewable energy consumption.
Heritage e Achieving the objectives of development plans regarding

heritage protection; and
Range and extent of areas of heritage potential.

Landscape & Visual

Range and extent of Amenity Landscapes;

Rates of development within designated landscapes,
Rates of urban expansion; and

% change of land use from rural to urban.

Material Assets

Location/level of infrastructure;
Achievement of development plan objectives; and

No. of renewable energy developments granted planning
permission.

SCOPING QUESTION NO. 4

Do you have any comments regarding the draft SEA environmental objectives, targets or

indicators?
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6 What Happens Next?

6.1 Introduction
Throughout this document, a range of questions have been posed for comment.

All responses to these questions will be assessed and will be used by the SEA
team to refine and develop the Environmental Report and SEA Statement.
Responding to these questions will allow the SEA team to address any issues or
concerns that have been raised during the scoping process.

An Environmental Report will be produced incorporating the comments received
and the inputs from all scoping responses. This report will identify al pertinent
environmental objectives to comply with arange of legislation, plans and
programmes that must be addressed by the SEA in order to contribute to the
sustai nable socio-economic development and protection of the environment of the
NIP.

6.2 Statutory Consultation

Article 13A(4)(a) of S.I. 201 of 2011 sets out the five government bodies which
must be consulted in relation to scoping of the Strategic Environmental
Assessment as follows:

“Where, following consideration under sub-article (2), a determination under
sub-article (3) has not been made by the planning authority, the authority shall
give notice in accordance with paragraph (b) to the following environmental
authorities and planning authorities. —

(i) the Environmental Protection Agency;
(i) the Minister for the Environment, Community and Local Government;

(iii) whereit appears to the planning authority that the plan or programme or
modification of the plan or programme, might have significant effects on
fisheries or the marine environment, the Minister for Agriculture, Marine
and Food, and the Minister for Communications, Marine and Natural
Resour ces,

(iv) whereisappearsto the competent authority that the plan or programme or
amendment to a plan or programme, might have significant effectsin
relation to the architectural or archaeological heritage or to nature
conservation, the Minister for Arts, Heritage and Gaeltacht Affairs; and

(v) any adjoining planning authority whose area is contiguous to the area of a
planning authority which prepared a draft plan, proposed variation or local
area plan.”

A copy of this scoping document will be forwarded to the relevant environmental
authorities and planning authorities and the responses will be incorporated into the
Environmental Report.
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DParsonage & Corgrig Lodge Formation

[CJericklieve Limestone Formation (upper) E]Platin Formation

[JBarney Limestone Formation
[[1Bohoge Member

[CIKinturk Member

E]Ballyshannon Limestone Formation
[CJArgillaceous limestones & calc. sha
[lBasal sandstones

[C]Abbeytown Limestone
.Newmwnbu!ler Limestone Member
[CJRed Hill Member

[[]Bundoran Shale Formation
E]Mullynagcrwan Sandstone Member
E]Burren Formation

[CJAillwee Member

E]Aillwee member (lower)

E]Aillwee Member (upper)

E]Aillwee & Maumcaha Members
E]Ballard Member

[[IBiack Head Member

[CJFanore Member

DHawkhiII Member

DMaumcaha Member
[[IButlersgrove Formation

[[Jin Butlersgrove Formation
DBallynahone Micrite Formation
E]Boyle Sandstone Formation
[CIBallyness Formation

E]Ballyreagh Conglomerate Formation
E]Caherduggan Limestone Formation
E]Camillan Sandstone Formation
E]Capnagower Formation

[Clcarraun Shale Formation
E]Doagh Limestone Member
E]Castlebar River Fm. / Lough Akeel F
[CJcong canal Formation

[CJcong Limestone Formation
E]Carrickaness Sandstone Formation
E]Claragh Sandstone Formation
[Hlcooldaragh Formation

[CIcioghan Sandstone Formation
Dclunlusk Formation

E]Cloonagh Limestone Formation
[CIcracoean Reef Member
[CIciogrenan Formation

E]Kilrnure Slump Member
E]Clashavudig Formation
DCIUgherValley Formation
[C]copstown Limestone Formation
DCuunmacsherw Formation

.Curk Red Marble Formation

DPorters Gate Formation
.Quinagh Formation
[JRrathkeale Formation
[JRrathronan Formation
DReenydonagan Formation
DRetreat Siltstone Formation
[JRickardstown Formation
.Ringmoylan Formation

DRinn Point Limestone Formation
DRockfieId Limestone Formation
[JRockfleet Bay Limestone Formation
[[JRush Conglomerate Formation
Dshanagolden Formation
Dsilverspring Formation
[Jsiane Castle Formation
[Jslevoir Formation
DSmuggIers Cave Formation
DSIievenaglasha Formation
DAercotty Member

Elculiaun Member

DBaIIyeIIy Member

DFahee North Member
[CLissylisheen Member
[]Balliny Member

DTurret Volcanic Member
DSubuIter Volcanic Formation
[CJSuir Limestone Formation
E]Terryglass Formation

DTuber Colleen Formation
DTupped Mountain Formation
[Barr Church Andesite
[JTransition Beds

DTuIIyaIIen Formation

DTubber Formation
[C]cregmahon Member
[Jcastlequarter Member
DFiddaun Member

DFinavarra Member
[CINewtown Member
E]Twigspark Formation
DTunweerue Formation
DArgiIIaceuus Limestones (Visean)
[Huister Canal Formation
[[Jvisean Limestones (undifferentiated
[Jin Visean Limestones (undiff)
DWauIsurtian Limestones

[CJin Waulsortian Limestones
[[Jwexford Formation

[Jin Wexford Formation

Dcarricktriss Formation

[CJArdagh Shale Formation
[Jannabella Formation
[JBallinamallard Mudstone Formation
DBencroy Shale Formation
[[IBencroy Sandstone Member
[JBallynahown Sandstone Formation
[JBalrickard Formation

DBregaun Flagstone Formation
[Briscloonagh Sandstone Formation
[Jcabra Formation

[Jcorratober Bridge Formation
DCentraI Clare Group
Dcarrickleck Formation
[Jcarrickleck Sandstone Member
[Jcioone Flagstone Formation
Dclare Shale Formation
Dclontrain Formation

[CJpergvone Shale Formation
[[JLacoon Flagstone Member
DDonore Formation

.Cruicerath Member
[JEast Point Formation
WFarranacliiff Formation

DFeaIe Sandstone Formation
.Giants Grave Formation
[JGlenoween Shale Formation
[JGowlaun Shale Formation

DGuII Island Formation

.Corn Hill Formation

[Exilleshin Siltstone Formation
[[JLackagh Sandstone Formation
DLackantedane Formation
DCaherconreafy Member
.Longstone Flagstone Member
[FLongstone Shale Member
.Luggacurren Shale Formation
DMiddIe Battery Formation
DNamurian (undifferentiated)
[JRoss Sandstone Formation
DShannon Group

DShrough Formation

[JTulig Sandstone

[Ewhite Strand Formation
DWaIshestown Formation

.Collon Formation

[CJcraggagh Shale Formation
[JLower Sandstone Member
DUpper Sandstone Member
DCreesIough Formation
[CJcranford Limestone Formation
DCroaghaun Formation

DGubroe Quartzite Member
DCroaghubbrid Pelite Formation
[CIcroveenananta Formation

B Trachyte

DCIatterstown Formation

DCuIdaf{ Limestone Formation
[CLiscarroll Limestone Formation
[Jclay Gall Sandstone Formation
DCoolbaun Formation

DSNan Sandstone Member
[EDrumlish Conglomerate Formation
[JLickfinn Coal Formation
DMoanour Formation

DMoyadd Coal Formation
[CWwestphalian (undifferentiated)

B carrickdexter Formation
.Conglomerate & pebbly sandstone
.Beallra volcaniclastic rocks
[HBeginish Island Intrusion

B Ballymastocker Formation
BlEdergole Formation

.Gortfinbar Conglomerate Formation
[FRaveagh Sandstone Formation
[JBasalt

[Jxilmore Formation

.Old Red Sandstone (undifferentiated
Doogort Boulder Bed Formation
mDoogort Beach Schist Formation
[Fpoogort Dolomite Formation
DDoogort Quartzite Formation
[[IDoogort Road Formation
[[Jooogort schist Formation
Blperryharriff Formation
DDenhamstown Formation
DLacka Sandstone Formation
[IBallyferriter Formation

[JBulls Head Formation
DBallymore Sandstone Formation
Din Ballymore Sandstone Formation
[Jcoumeenoole Sandstone Formation
[[JEask Sandstone Formation
DGIashabeg Conglomerate Formation
DCoosgorrib Conglomerate Member
[CJcoosmore Conglomerate Member
DCoosglass Conglomerate Member
.Graffa More Formation
DKeadew Formation

DSheegorey Member

.Moygara Formation

DSIea Head Formation

.Trabeg Conglomerate Formation
[sird Hill Formation

[Isirreen Formation

.Ballydavid Formation
.Cruaghmuyle Formation

[JFarran Sandstone Formation

[ Gortanimill Formation

.Inch Conglomerate Formation
DKiImurry Sandstone Formation
Blrigeon Rock Formation

[Jsauce Creek Formation
.Slaheny Sandstone Formation
DDuun»na»Dell Schist Formation
.Duuluugh (per-alkaline) Granite Gne
[[JDooagh Schist Formation
DDuunamu Formation
DAughernagalliagh Quartzite Member
B Moyny Point Limestone Member
[JArdane Formation

.Ayle River Formation
DBaIIinskeIIigs Sandstone Formation
[JArdnagluggen Sandstone Member
Bl Doulus Head Conglomerate Member
.in Ballinskelligs Sandstone Fm.
DBaIIylrasna Formation

[EIDoon Lava Member

[CIMine Head Member
DCarrigcleenamure Volcanics
DCapard Formation

[Hlcappagh Sandstone Formation
.Cappagh White Sandstone Formation
.Carrigmaclea Formation
DCastIehaven Formation

[in Castlehaven Formation

[l cadamstown Formation
.Clonaslee Member

.Caha Mountain Formation
[C]Coumaraglin Formation

B Glandahalin Formation

B Galtymore Formation

[JGlenflesk Chioritic Sandstone Forma
Hooo Lough Pebbly Sandstone Member
DLough Guitane rhyolites

[CJLough Guitane volcaniclastics

Hin GlenfleskChloritic Sandst Fm.
DGIendossaun Member

DGun Point Formation

[C]Gyleen Formation

[JBallyknock Member

DBaIIyquinn Member

DArdmore Member

[CJHarrylock Formation

[ Helvick Formation

Hinshaboy Formation

DKiInafrehan Conglomerate Formation
[Ckiltorcan Formation
[[Jxnockmealdown Sandstone Formation
[l keeper Hill Formation

DLack Sandstone Formation
[CJLough Acoose Sandstone Formation
DLough Acoose Sandst Form&Conglom&pe
.Lough Muskry Formation

DLough Slat Conglomerate Formation
DOId Head Sandstone Formation
[IBere Island Member

[Joidtown Bay Formation
DPongrania Sandstone Formation
DPoin!agare Group

DScaIpnagown Formation
[[IMaghera Cornstone Member
.Sherkin Formation

.Sheskin Formation

[Jshanmullagh Formation

Wl stieve Mish Group

.Slievereagh Conglomerate Formation
DSIievenamuck Conglomerate Formation
[Jst. Finans Sandstone Formation
Hin st. Finans Sandstone Formation
Din St. Finans Sandstone Formation
DSmerwick Group

[ templetown Formation

W «nockaveliish Member
.Brownsnown Head Member
DBeenIea Head Member

[[JToe Head Formation

[ Treanearla Formation

DDuviIIaun Formation

DVaIentia Slate Formation

[in valentia Slate Fm.

[Jextrusive Rhyolite Formation
DLough Eske Psammite Formation
DFahan Grit Formation

[Jcioghan Green Beds Member
[JFalcarragh Limestone Formation
DFahan Slate Formation

DFinIough Formation

[CJFieldstown Formation

[CJFournocks Formation

W Aitered Fault Rock (igneous?)
.Porphyritic-Megacrystic Granite
BMagma Mixing-Mingling Zone
DGaugin Quartzite Formation
DGIencqumbkiIIe Limestone Formation
DGIencqumbkiIIe Pelite Formation
[JGlenisland Formation

[CJRaheen Barr Volcanic Member
Dcashel Member

DLough Darrdun Schist Member
[CJGlencullin River Formation

[JGlen Lodge Formation
DGreencastIe Green Beds Formation
DGIaspistoI Formation
[JGubastuckaun Formation

[Jin Broadford Formation

DHiIItown Formation

DHiII Of Slane Formation
[DBallygawley Tonalitic Gneiss
DPorphyritic rhyolite

.Ardara Granite, G1 variety
.Ardara Granite, G2 variety

W Ardara Granite, G3 variety

.Barnesmore Granite, G1 variety - Cronamuck
Granodiorite

[HBarnesmore Granite, G2 variety
WBarnesmore Granite, G3 varieties of sheet complex
Dsyenite

.Trachyte Breccias

W Trachyte

DBIaCkstairs Graiguenamanagh Granite Gneiss
WBiackstairs Type 1 Granite
WBiackstairs Type 2 Equigranular Granite
.Blackstairs Type 2 Microcline Porphyritic Grani
B cloghmore Granodiorite

.Corvock Granite

DCosteIIo Murvey Granite

[ElErrisbeg Townland Granite

B caliowfinish Granite

.Murvey Granite

.Carna-lype

BRoundstone Granite
.Cuilleen-lype

.Minor Granitic Bodies
.Crossdoney Granite

BINewry Granite

[inish Granite

.Knock Granite

.Lettermore Granodiorites
.Letterfrack granitic plutons

B Lough Fadda Granodiorite

.Lough Lurgan Granite

BBarravore Aplogranite

Bl carrawaystick Aplite

B Glendalough Adameliite

.Glen of Imail Quartz-diorite
.Percys Table Granodiorite

B ype 1 granodiorite

.Type 3 muscovite porphyritic
.Type 4 muscovite/microcline porphyr
.Type 2e equigranular

B Type 2p microcline porphyritic

B omey Granite

.Drogheda Granite
DShannapheasteen Granite

W ype 1 Granite

.Tullow Type 2 Equigranular Granite
Drullow Type 2 Sparsely Porphyritic Granite
Erullow Type 2 Microcline Porphyritic Grani
MiBallynamuddagh Granite

BlEasky Adamelite

.Lough Talt

.Fanad Granite

WiFanad Granite

DFeIdspar porphyry

DLough Nacorrussaun Metabasites
DRhonite

[JThorr Granite

B Thorr Granite migmatitic facies
[JRatts in Thorr Granite

.Toories Granite

W Tullagh Point Granite

[[IMain Donegal Granite

W Vicrogranite and related rocks
Dlnishderry Formation

[Jinishowen Head Grits and Phyllites
[Jinishkea Division (undifferentiated
[Jinver Schist Formation

.Croghan Kinshelagh Granite
DQuartz Diorite Gneiss & Granitic Gn
DMetagabbro and Related Lithologies
B oughterard Granite

DFeIdspar Porphyry

JQuartz porphyry and Felsite
DQuartz Diorite Gneiss

W saltees Granite

B comeragh Conglomerate Sandstone Gro [Jsallyconneely Amphibolite
M Coumshingaun Conglomerate Formation IlAmphibolite (northeast Ox Mountains

DCarrigduffVulcanic Member
[H Coolnahorna Volcanic Member
Bl croughaun Formation
[JDevilsbit Formation

[IMetabasite

B Metadolerite or amphibolite
.Serpentinite

Rathiin OBime Granite

Rosses Granite G1 variety
Rosses Granite G2 variety
WRosses Granite G3 variety
.Rosses Granite G4 variety
.Carnsore Granite

M slieve Gamph Igneous Complex, equigranular
.Slieve Gamph Igneous Complex, megacrystic
Cslieve Gamph Igneous Complex, Muscovite Granite

DLayered Gabbro

[ClLayered Gabbro

[JLayered Gabbro

[JLayered Gabbro

DLayered Gabbro

P Hawaiite Lava

.Vent Agglomerate

BEarly Gabbro

.Granophyre

[CJTrawenagh Bay Biotite Granite
.Trawenagh Bay Biotite-muscov. Grani
.Trawenagh Bay Biotite-muscov. Grani
.Trawenagh Bay Aplogranite

[ Trawenagh Bay Transitional G UG 2 Gr
BBasalt & Trachyte Lava

B cam Lough Breccia
DPorphyritic Felsite

[ClPorphyritic granophyre
[Jshanes Hill Rhyodacite

DVent agglomerate
DBaIIydeenlea Formation
DKanfinaIIa Formation

[Jknockerk Formation

[[JBockagh Member
DKennetstown Formation
.Killadangan Formation
[«ilnaleck Shale Formation
Blking's Hill Formation
DArdaturrish Member
DArdnamanagh Member

GKeem Conglomerate Formation
[CJkeem Limestone Formation
DKeem Schist Formation
DKiIIeter Quartzite Formation
[CJuister White Limestone Formation
HLackan Formation

.Lambay Volcanic Formation
DLough Brohly Quartzite Formation
DLough Brohly Schist Formation
[[JLower Crana Quartzite Formation
DLough Doo Formation

DSIieve League Formation
[JLetter Formation

[[JLower Falcarragh Pelite Formation
DLough Foyle Succession

W pelitic unitin Lough Foyle Success
[[JLough Mourne Formation
[JLower Palaeozoic rocks
DLoughros Formation
.Agglomerate

B Andesite

Caplite

DHoranende diorite

.Appinite suite

B Appinite suite intrusive breccia
[Basalt

Dchert

Ddiamictite

W Dolerite

Woolerite and Gabbro

.Diorite

.Felsite

W Marginal Porphyritic Granite

B Gabbro

.Granodiorite and diorite
DFinegrained foliated granite

[Jin Cornagnoe Formation

W vicrogranite

W Granite (undifferentiated)

DLinIe Harbour Formation
[CImarble

B Vetadolerite

B Vetadolerite & Lithologically diver
.Me!adolerite

[IMetagabbro & orthogneiss suite
BMonzogranite

[IMudbank limestone

DOoIi!ic limestone

W Pegmatite

HRatts in Thorr Granite; pelite
DFeIdspar or Quartz Porphyry
DCaIedonian Pyroxene Diorite
[Jin Lough Eske Psammite Formation
Win Finnalaghta Formation

[Jin caha Mountain Formation
DRaf!s in Thorr Granite

[ serpentinite

Din Rathkenny Formation, in Central and Northern Belt, in

Salterstwon Formation
[ Tectonic schist

DRaf!s in Thorr Granite; lithologically diverse

.Volcanics
DVoIcanic lastic Rocks

[Jin Lough Eske Psammite Formation, in Termon Formation

[[Jundifferentiated pyroclastic rocks
DMaIin Schist Formation

DAnaffrin Formation

[Jclennamong Member

[Jsraheens Lough Formation
DMinnaun Sandstone Formation
DMoy!eoge Head Formation
[CJAshleam Bridge Dolomitic Formation
Dﬁshleam Bridge Quartzite Formation
[CJAshieam Bridge Graphitic Member
Dﬁshleam Bay Formation

[CJAtlantic Drive Schist Formation
[HBarnanoraun Schist Formation
DConnemara Marble Formation
DCuIIydoo Formation

[CJSrahmore Quartzite Member
DSrahmore Quartzite and Schist Membe
DDerreen Marble Formation
DDooega Head Formation
[CJKnockcorraun Formation
[CJknockcorraun Lough Marble Member
DPorlnahaIIy Formation

Dmhleam Head Formation
[CJAttymass Group (undifferentiated)
[ Attymass Volcanic Formation
DAnymass Formation (undifferentiated)
DLowerAnymass Formation
DUpperAnymass Formation
DBennabeola Quartzite Formation
DBirreencorragh Schist Formation
DBirreencorragh Quartzite Member
[CIBallynakill Schist Formation
[JBuckoogh Formation

DBunnafahy Conglomerate Formation
DBunaveela Lough Formation
[CJcarrick OHara Formation
DCorradrishy Quartzite Member
[[Jcashel Schist Formation
DCorradrishy Formation

Bl Cleggan Boulder Bed Formation
[Jcorraun Formation

DCorraun Schist (Lower) Member
DCorraun Quartzite Member
[CJCorraun Schist (Upper) Member
DKildownet Quartzite Member
[Jcove Schist Formation

.Derreen Schist Member

[IMount Eagle Formation

[IMount Eagle Schist Member
[JGlenlara Volcanic Formation
DCurraghnagark Member
DDoonweelin Member

DGritUnit (Curraghnagark Member)
[[JLakes Marble Formation

DLeckee Quartzitic Formation
DKilmore Limestone Member
[uiscarragh Formation

[INorth Carrowgarve Formation
DOoghnadarve Formation

DSouth Carrowgarve Formation

DSkerdagh River Volcanic Formation
[CJGlenlara Marble Member
[CJsrahmore Lodge Dolomite Formation
DSlreamslown Schist Formation
.Tawnyshane Tillite Formation
[Islievenagark Member
[INewantrim Member
DMeeIick Member

DCaIIoW Formation
[CJcomamona Marble Formation
[[JLough Kilbride Schist Formation
[[JLower Lismoran Formation
DUpper Lismoran Formation
[CIwestport Grit Formation
[IMullyfa and Deele Formations
[CJundifferentiated Dalradian schists
DNakiI Formation

[[IMiddle Nephin Group (Undifferentia
[[INephin Formation

DArger Group

DAppin Group

[Bencorragh Formation
[FJBunmahon Formation
[JBohaun Volcanic Formation
.Derry Bay Formation
[[JDelaney Dome Meta-rhyolite Formatio
DDerryveeny Formation
[perrylea Formation
DCarrickIea Grey Marble Member
DCarrickIea Pink Marble Member
.Derrymore Formation
[Jounabrattin Formation
DFinny Formation
DGIenummera Formation

B Golam Formation

[JGorumna Formation
DSedimentary lenses

DKnock Kilbride Formation
[[JLetterbrock Formation

[FLoch Faoilean Formation
DLenermuIIen Formation
DMoun! Partry Formation
DMaum!rasna Formation
[IMweelrea Formation

DSIate Members

DRosroe Formation

[JRyans Farm Formation
[Jsouth Connemara Group
DSheeffry Formation

DSkerd Formation
[J1ourmakeady Formation
DBaIIygreany Formation
Dcastleshane Formation
Dcarricka!eane Formation

[ shanmullagh Mill Formation
Bl Aghfarrell Formation
DDowery Hill Member
DBaIbero Formation

[CButter Mountain Formation
[[Joonard Andesite Member
.in Butter Mountain Formation
DBaIIyIane Formation
[IMoneyteige Member
[JBallylane Formation & Intermediate
Dcarracaslle Formation
DGor!nagleav Formation

Bl Grahormack Formation
[FJHoran Formation
DKiImac!homas Formation

.in Kilmacthomas Formation
DMuggons Bay Formation

[ vilitown Formation
Doaklands Formation
DPaIace Member
Riverchapel Formation
[C)seamount Formation
[TuskAR GROUP
DTawnyinagh Formation
[EArklow Head Formation

[Jin Arklow Head Formation
DAvoca Formation

Din Avoca Formation

[[Jin Avoca Formation
DBaIIymoer Formation

Din Ballymoyle Formation

Oin Ballymoyle Formation
[[IBallynaclogh Formation
[Jcaner Hill Formation
[[Jcampile Formation

DGarraun Member

[CINewtown Head Member

[Jin Newtown Head Member
[Ein Newtown Head Member
DAnhurs!own Member
[[IBallyhack Member

[in Ballyhack Member

[JRoss Member

.in Ross Member

[[Ishale units in Campile Formation
[Jin campile Formation

[Ein campile Formation
DCIashabeema Formation
DFinnalagh!a Formation
[xilmacrea Formation

[Jin Kilmacrea Formation
.Laragh Formation
.Toberela!an Formation
MBalinatray Formation

P carrighalia Formation
DCounown Formation

Din Courtown Formation
.Grange Cottage Formation
[[Jooghnadirka Schist Formation
.Tramore Limestone Formation
DTramore Shale Formation
[«ildare Limestone Formation
[JAllen Andesite Formation
DCoronea Formation

DGrange Hill Formation

[JRed Island Formation
DNonhern Belt (undifferentiated)
DParagneiss, Migmatite and Hornfels
.Oriel Brook Formation
DCenIral Belt (undifferentiated)
Bl corderrybane Shale Formation
.Drumagelvin Greywacke Formation
.Kehernaghkilly Formation
.Tullyraghan Shale Formation
Bl Askingarran Formation
.Ballyhoge Formation
DGIencullen River Formation
[CIMaulin Formation

[Joidcourt Member
DBrownsford Member
DBallybeg Member

[in Ballybeg Member
[xilcarry Member
DMonaughrim Member

.in Monaughrim Member
[[IBallyneale Member

[in Ballyneale Member
DKnockree Member
DRoundwood Member

[Ein Maulin Formation

Hin Maulin Formation
.Wicklow Head Formation
.Ballymalone Formation

[ conlanstown Formation

.Slieve Gamph Igneous Complex, Acidic Lithologies
Wslieve Gamph Igneous Complex, Basic Lithologies

DUnassigned metasediment rafts
[l Ox Mountains Granodiorite
B Adamelite

Wisiieve Gamph Igneous Complex, Tonalite

.Port Askaig Formation

[C]Dobbin Sandstone Formation
[IMall Member

DDrumarg Conglomerate Formation
DKinrovar Schist

[CIKingscourt Gypsum Formation
DPollacappul Formation
[JGlencalry Schist Member

DGIenagh River Limestone Member
[CJLugnalettin Black Schist Member
[JPortrane Limestone Formation
.Portrane Volcanic Formation
[CJGREENORE POINT GROUP
[CJKILMORE QUAY GROUP

[Jslishwood Division, Semi-pelitic biotite schists

.SI ishwood Division, Metalimestones

[Jslishwood Division, Cregg House Formation
[Cslishwood Division, Pelitic & semi-pelitic paragneiss
[Jslishwood Division, Psammitic Paragneiss

[Cxillag Formation
DPrioryIand Formation
[CJcastlerahan Formation
[[JRaheen BarrAlbite Schist Formation
[FJRaheen Barr Quartzite Formation
.Red Mans Cove Formation
[CJReelan Formation
[CJRhinns Complex of Inishtrahull etc.
[HRathkenny Formation
DRidge Point Psammitic Formation
[CJRinmore Formation
DBaIIyloohy Formation
[[JBunnamohaun Siltstone Formation
DBouris Formation
.Clogher Head Formation
DCregganbaun Formation
[Jcroaghmarhin Formation
DCoosgIass Slate Formation
DDerryheagh Formation

Drom Point Formation
[Jperrymore Glen Formation
DFairy Hill Conglomerate Formation
.Foilnamahagh Formation
[Jreriters Cove Formation
[JGlen Pebbly Arkose Formation
DGIencraff Formation
Dlnishnabro Formation
W nishvickillane Formation
[CIilbride Formation
DTonaIee Member
DKiII Sandstone Formation
[[Jknockmore Sandstone Formation
[[Jknockshigowna Formation
DLanding Place Formation
DBen Levy Grit Formation
[JLettergesh Formation
[Gowlaun Member
.Lough Mask Formation
DArdaun Lava Member
[Imill cove Formation
[[JLough Muck Formation
DLough Nacorra Formation
DSalrock Formation
[Jstrake Banded Formation
[Jinniskeen Formation
DSalia Formation
DAnnagh Member
[[Jsalterstown Formation
[Jscotch Port Schist
Dcaherconree Formation
DSessiagh-Clonmass Formation
[CJClonmass Limestone Member
[JPort Limestone Member
Din Sessiagh-Clonmass Formation
DPollareagh Member

y Green Bed F

.Foilcoagh Bay Member
[Csilurian (undifferentiated)
DAhenny Formation
[CIBrownstown Member
DCornagnoe Formation
DCIoonnamna Formation
DCarrighill Formation
[CJbunmurry Formation
[JGlen Ding Formation
.Glen School Formation
DGuidens!wvn Formation
[Jinchacoomb Formation
[Jassaroola Member
DLough Avaghon Formation
DAghnamullen Member
[IMullanalt Member
[CJcootehill Member
[Juisbellaw Formation
DOghill Formation
[CJPollaphuca Formation
[JRathclarish Formation
[JRahilla Formation
DSIieve Glah Formation
[[]Slate Quarries Formation
[Jsouth Lodge Formation
[Jshercock Formation
DTaghar! Mountain Formation
[CITipperkevin Formation
DSIieve Tooey Quartzite Formation
[JBallindysert Formation
DBallyhest Member
[CIKilclooney Member
DBallygeana Formation
[Broadford Formation
DBroadford Formation & conglom & coa
Din Broadford Formation
[CJcarryduff Formation
[[JHollyford Formation
DSIievemore Psammitic Formation
DSIieve Bernagh Formation
DSIieve Bernagh Formation & conglom
[in Slieve Bernagh Formation
mslievemore Schist Formation
[Jsouth Slope Quartzite Member
Wst. Marys Basalt
B snowtown Formation
DSrah Formation
DSrahlaghy Limestone Formation
E]Srahlaghy Quartzite Formation
[skerries Formation
DSIags of Broad Haven Schist
DSI. Itas Formation
[Ccratioes Formation
[JBallycar South Member
DGlennagross Member
DAnnascaul Formation
[]Ballynane Formation
[CJcioonierin Formation
.Derryfadda Formation
DKilanena Formation
[CJtawnaghmore Formation
W termon Granite
DGraniIic dykes assoc w Termon Grani
DTermon Formation
[Jknockletteragh Member
WDolerite and Gabbro
DLower Basalt Formation
DBallymacadam Formation
[Jpeerycreevy F
[Jkingscourt Sandstone Formation
DMercia Mudstone Formation
DMilllown Conglomerate Formation
[CJTooromin Shale Formation
DLough Neagh Group
DUpper Crana Quartzite Formation
DUpper Falcarragh Pelite Formation
[Cwhite Island Bridge Formation

This is the legend for Fig
A8 Bedrock Geology
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