«® BARRY [L1

& PARTNERS

consulting

2Castleconnell

Flood Relief Scheme

EIRAN Vol ume 2 Mai n Repoag

Final Report
November 2024

www.jbaconsulting.ie

www.jbbarry.ie

Qifigna ‘0
0 Pw nOibreacha Poiblf & @
Office of Public Works .‘0.
Pt g
. P I 4
Tionscadal Eireann Va4 .’ y
Project Ireland 0000 0.0 o
2040 A
'S Y 4
L 4
/ Combhairle Cathrach P
& Contae Luimnigh
NN / N

% Limerick City
& County Council


http://www.jbaconsulting.ie/
http://www.jbbarry.ie/

Limerick City and County Council Castleconnell Flood Relief Scheme

EIAR
JBA Project Manager JB Barry Project Manager

Mi chael O6Donoghue Willem Snyman

24 Grove Island Classon House

Corbally Dundrum Business Park

Limerick Dublin 14

Revision History

S3-PO1/ 24 May 2024 ggt)g‘?%’“ (Chapters 1-4 & Steering Group via SharePoint

?gﬁioz 197 duly (F;lf]léareiﬂllg)eport (Excluding Steering Group via SharePoint

ggggr%grgtzhom Draft Final Report Steering Group via SharePoint

ﬁi;/i?nlb/eflzs(;m Final Report Steering Group via Sharepoint
Contract

This report relates to the Castleconnell Flood Relief Scheme commissioned by Limerick City and County
Council, on behalf of the Off iBeer noafd ePtutbdof (B& Gosutiesl.| Cono
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1 Introduction

1.1 Context

This Environmental Impact Assessment Report (EIAR) has been prepared on behalf of Limerick City and
County Council (LCCC) and the Office of Public Works (OPW) in relation to a proposed Flood Relief Scheme
(FRS) in Castleconnell, Co. Limerick.

Limerick City and County Council intends to apply for planning permission for a Flood Relief Scheme along
the Old River Shannon in Castleconnell, Co. Limerick. The proposed development comprises a flood relief
scheme to minimise the risks currently posed to people, the community, social amenity, environment, and
landscape. The terms proposed development and proposed scheme are used interchangeably in this EIAR
to refer to the Castleconnell Flood Relief Scheme.

There are five stages in the project:

Stage |1 Scheme Development and Design
Stage Il T Planning Process

Stage Il 7 Detailed Design and Tender

Stage IV 1 Construction.

Stage V1 Project Close-Out (Handover to Client).

v v > > D>

This Environmental Impact Assessment Report (EIAR) is produced as part of Stage Il of the project.

1.2 Project Background

121 Objective of the Scheme

The overarching objective of the project is:

fEto assess, devel op and ds-effgaive and sustgnphiediqod relieftsahemei ab | e,

which aims to minimise risk to human beings, the existing community, social amenity, environment and
| andscape character. o

The scheme is being developed primarily to protect affected properties against fluvial flooding. The River
Shannon is the primary source of flood flows at Castleconnell, with Parteen Weir and Lough Derg exerting
considerable influence. Lough Derg's natural outlet is the River Shannon, with the ESB controlling the flow
over Parteen Weir. The Kilmastulla River, the Black River, Cedarwood Stream, and Stradbally Stream are
additional rivers that influence the region.

Over time, as a result of a modified flow regime, the River Shannon downstream of Parteen Weir has
significantly changed geomorphic characteristics with the manmade development of river features which
have further developed into semi-permanent features and islands with heavy vegetation growth. The
riverbed is also regularly intersected by inline rock weirs creating a stepped profile through the reach at
Castleconnell. Castleconnell Village and the surrounding area was badly flooded in the winter of 2009
following record rainfall over the large River Shannon catchment. Further flood events were experienced in
2015, 2016 and 2020.

The target Standard of Protection (SOP) is the 1% Annual Exceedance Probability (AEP) fluvial event.

During flood events under fistandard operational

and 345m3/s is regulated to the turbines. The headrace flow assumption of 345m?3/s is based upon previous
estimates in the Shannon CFRAM studies as informed by the ESB. The operational conditions of the power
station were discussed in a meeting held between JBA, ESB, OPW and LCCC on 22 of April 2020. In this
meeting the ESB advised that in high flow conditions, 345m3/s can be delivered down the headrace to the
power station, but a number of factors should be taken into account and this is not a fixed quantity and could
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be | ower . With this assumed head race flow a 05040

HEP downstream of Parteen Weir (HEP ref 25_3886_1), with a 1% AEP peak flow of 504 m3/s. This flow
is similar in scale to that experienced in the 2009 flood event.

For the purpose of the design of the Castleconnell FRS, an allowance has been made for operational
conditions at Ardnacrusha that could, within reasonable contemplation, occur. In the event of one turbine
being out of operation for maintenance or as a result of a mechanical failure, % of the 345m3/s (258 m3/s)
has been assumed to continue down the head race and the rest, ¥ (87m?3/s) would pass over Parteen Weir
into the Old River Shannon. In a planned situation, a spillway can be opened at Ardnacrusha and the flows
along the canal maintained. However, as the spillway is not automatic, in an unplanned situation it cannot
pass the full flow immediately. Therefore, a reduced flow down the head race must be considered in the
design of the scheme. This scenario was discussed with ESB and based on their past operational
experience the design team adopted a suite of operational conditions to define the potential uncertainties
within the design flow. Extended turbine maintenance has been necessary during previous flood seasons,
in February/March 2020 for example, where one turbine was out of commission during the 2022 winter
season.

This supports why the design team has had to consider the headrace inflow quantum carefully in selecting
the design flow in the Old River Shannon. These limitations in operational conditions outlined above will
result in greater discharge passing over the weir at Parteen into the River Shannon resulting in a 1% AEP
peak flow of 591 m3/s. This is adopted as the Baseline Design Event for the River Shannon at the HEP
downstream of Parteen Weir (HEP ref 25 _3886_1).

This approach has been adopted to ensure that appropriate contingency is accommodated in the design of
the flood relief scheme to afford a high level of flood protection to Castleconnell Village and the scheme
area, allowing for limitations in operational conditions at the power station

1.3 Scheme Overview

1.3.1 Proposed Development

An overview of the proposed development is shown in Figure 1-1. Generally, the FRS will comprise a series
of walls and embankments along the banks of the River Shannon in Castleconnell, along with several
demountable flood barriers, road raising works, and removal of vegetation and diversion of a culvert on the
Cedarwood Stream, a tributary of the River Shannon in the northern part of Castleconnell.

The proposed walls and embankments will run generally from north to south, mostly between the river and
the built-up area of Castleconnell. At the northern end of the scheme, new flood walls will be constructed
along the boundary of two houses (Rivergrove B&B and Grange House), with minor changes to the layout
of one garden to facilitate the new walls, and minor changes to drainage infrastructure. A new flood wall will
also be constructed around Mall House, and along the length of the Mall Road, to the entrance of Island
House.

Island House will require alterations to its entrance in the form of road raising and a demountable flood
barrier. South of the entrance, the new flood wall on Mall Road will continue, with a realigned footpath inside
it At Maher 6s Pub, t he f Itransitibningy info lan emiithl embamkmentt at
Meadowbrook. This will merge into higher ground at Stormont House, which will require a low-level flood
wall, and road raising along its driveway.

At the entrance to Coolbane Woods, road raising will occur, and an earth embankment will be constructed
along the back of the houses. A demountable flood barrier is also required at the Coolbane Woods junction.
This barrier will be put in place only during flood events, and will mean that this road will be closed any time
the barrier is in place. An alternate route into Castleconnell from the south will be in use at these times.

The final part of the proposed development is removal of overgrown vegetation and diversion of a culvert in
the Cedarwood Stream, at the northern end of Castleconnell. The Cedarwood Stream flows into the River
Shannon downstream of the proposed works.
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A full detailed description of the proposed development is included in Chapter 4 of this EIAR.
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Figure 1-1: Overview of proposed development
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1.4 Purpose of this Report

The Environmental Impact Assessment Directive (Directive 2011/92/EU, amended by Directive 2014/52/EU,
hereafter the OEI A Directived) requires that, before
effects on the environment by virtue of their nature, size or location are made subject to a requirement for
development consent and an assessment of their effects on the environment. This is referred to as an
OEnvironment al | mpact Assessmentd (EI A). WhemBEARan EI A
and the EIA Directive sets out minimum information which the EIAR must include.

Schedule 5 of the Planning and Development Regulations 2001 (as amended, hereafter the 2001
Regul ationsé) set out a wide range of development cat ¢
is required.

Part 2 of Schedule 5 of the Planning and Development Regulations 2001, as amended, includes:
10. Infrastructure projects

(f) (ii) Canalisation and flood relief works, where the immediate contributing sub-catchment
of the proposed works (i.e., the difference between the contributing catchments at the upper
and lower extent of the works) would exceed 100 hectares or where more than 2 hectares
of wetland would be affected or where the length of river channel on which works are
proposed would be greater than 2 kilometres.

This category contains three thresholds; if any of these thresholds are exceeded, the proposed development
must undergo a mandatory EIAR. As such, they will be addressed in turn.

fivhere the immediate contributing sub-catchment of the proposed works (i.e., the difference
between the contributing catchments at the upper and lower extent of the works) would exceed 100
hectareso.

Works are proposed on a stretch of the River Shannon at Castleconnell Village: from upstream at Rivergrove
B&B, along the Mall Road, and downstream to Coolbane Woods Residential Areas. The contributing sub-
catchment of this stretch of river is on the eastern side of the Shannon and is c. 160 hectares. The scheme
therefore exceeds the 100-hectare threshold.

fiwhere more than 2 hectares of wetland would be af

JBA ecologists have undertaken a Fossitt habitat survey of the scheme area and defined the habitats in the
areas to be affected. The survey results (detailed further in Section 8) note that 1.441 hectares of wetland
are likely to be impacted during construction phase of the proposed development. The scheme is therefore
under the 2-hectare wetland threshold.

iwhere the |l ength of river channel on which wor ks

Works are proposed on a stretch of the River Shannon at Castleconnell Village, from the Coolbane Woods
at the south, to Rivergrove B&B in the north, for a length of 894m. Works are also taking place along the
Cedarwood Stream for a length of approx. 298m. The total length of river channel affected is approx.
1,192m, which is under the 2 kilometres threshold.

The proposed flood relief scheme is above the first part of the threshold, i.e., the immediate contributing
sub-catchment is above 100 hectares. Therefore, an EIAR has been automatically triggered for this
proposed development.
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1.5 EIAR Scoping

The purpose of scoping is to identify what information should be contained in an EIAR and what methods
should be used to gather and assess that information. It should provide focus for the EIAR and ensure that
all relevant issues are identified and addressed in the EIAR.

The document OEnvironment al | mpact Assessment of
Commission, 2017) outlines that although scoping can be considered as a discrete stage in the EIA process,

one which ends with the issuing of the terms of reference for the EIA Report, the activity of scoping should
continue throughout, so that the scope of work can be amended in light of new issues and new information.

The scope of an EIA Report must be flexible enough to allow new issues, which may emerge either during

the process or as a result of design changes or through consultations, to be incorporated.

A Scoping Report was prepared for the proposed scheme and was shared with a list of statutory and non-
statutory consultees for comment. The Scoping Report outlined the proposed methodology of each chapter
of the EIAR, provided a preliminary description of the baseline environment, and the potential impacts for
each chapter.

1.6 Format and Methodology of the EIAR

This EIAR comprises 3 volumes as follows:

A Volume 1, Non-Technical Summary;
A Volume 2, Environmental Impact Assessment Report; and
A Volume 3, Environmental Impact Assessment Report Appendices

This EIAR comprises the presentation of an extensive range of information and analysis from the EIAR
Team. The EIAR is split into the following Chapters:

Chapter 17 Introduction

Chapter 217 Legislation and Planning Policy
Chapter 317 Examination of Alternatives

Chapter 4 i Description of Proposed Development
Chapter 57 Consultation

Chapter 6 1 Construction Impacts i Air Quality, Noise and Vibration, and Climate
Chapter 77 Population and Human Health
Chapter 8 1 Biodiversity

Chapter 97 Land and Soll

Chapter 107 Water 1 Surface and Groundwater
Chapter 117 Material Assets

Chapter 12 i Cultural Heritage

Chapter 137 Landscape and Visual Amenity
Chapter 147 Interactions

Chapter 1517 Cumulative Impacts

DD DD DD D D DD D

Each competent expert has prepared their relevant chapters which are primarily set out in the following
format:

A Methodology;

A Receiving Environment

A Potential Impact of the Proposed Development;
A Mitigation Measures;

A Residual Impacts;

A Interactions; and

A Potential Cumulative Impacts.
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1.7 EIAR Team

The EIAR has been compiled by JBA Consulting with input from a range of competent experts, the details
of which are outlined in Table 1-1. Each consultant is appropriately qualified and competent in accordance
with Article 5(3)(a) of the EIA Directive and Section 172(1B) of the Planning and Development Act 2000, as

amended.

Chapter

Introduction

Legislation and
Planning Policy

Examination of
Alternatives

Description of
Proposed
Development

Consultation

R BARRY
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Consultant

JBA
Consulting

Coakley
O6 Nei |
Planning Ltd

JBA
Consulting

JBA
Consulting

JBA
Consulting

Table 1-1: EIAR team

Author
Leanne Leonard BEng (Hons) MIEI

Leanne has over 10 years of industry experience in engineering consultancy. In
that time, she has worked on numerous large-scale flood relief schemes as a
designer and project manager, as well as SuDS design, drainage design, and asset
inspection. Leanne is a Member of the Institution of Engineers of Ireland.

Conor OO6Neill BA (Mod) MSc Adv Dip

Conor has 4 years of environmental consultancy experience. He has been involved
in all aspects of EIAR, from Screening and Scoping to EIAR co-ordination and
chapter authoring for numerous projects including the Deansgrange,
Castleconnell, and Carrickmines-Shanganagh River Flood Relief Schemes, along
with other developments including transport infrastructure, residential, and
commercial.

Bernadette O6ConnPgCeit BA MSc CMLI

Bernadette has 35 years of engineering and environmental consultancy
experience, has project managed EIARs for a range of strategic infrastructure
projects including Kingoés Island FRS,
and has acted as an Expert Witness at oral hearings.

Ai den B%ckHois) PG Dip MIPI

Aiden is a planning consultant with over twenty-eight years of post-qualification
experience in the UK (8) and Ireland
Planning with Dave Coakley in February 2010, and have since been particularly
involved in advising on residential, commercial, retail and industrial developments,
airport infrastructure, services infrastructure and waste infrastructure, across the
full range of planning services.

Ana Tomori BSc MSc MSc CIWEM (student membership)

Ana has over 10 years of international experience in engineering and
environmental consulting. She has been involved in EIA for several flood relief
schemes in Ireland, specifically the Examination of Alternatives chapters and
Water chapters.

Leanne Leonard BEng (Hons) MIEI

Bernadette O6Connell BA MSc CMLI PgcCe
Conor OO Neill BA (Mod) MSc Adv Dip
Leanne Leonard BEng (Hons)

Conor OO Neill BA (Mod) MSc Adv Dip

Bernadette O6Connell BA MSc CMLI PgcCe
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Construction
Impacts

Population and
Human Health

Biodiversity

Land and Soil
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AONA
Environmental
Consulting Ltd

JBA
Consulting

JBA
Consulting

JBA
Consulting

Mervyn Keegan BSc Dip Env Sc MSc Env Sc Pg Dip

Mervynh as 2 3 experiancesirbenvironmental consulting. He is a member of
the Institute of Acoustics, the Institute of Environmental Sciences, and the Institute
of Air Quality Management. Mervyn has appeared as an Expert Witness at oral
hearings, public inquiries, and legal hearings, and has prepared Noise, Air Quality,
and Odour Impact Assessment Reports across a range of development types
including roads, residential, industrial, quarries, mines, and wind energy.

Olivia Maguire BSc MSc Env Sc BSc

Olivia is a Senior Consul t anin enwronmantalo
consulting. Olivia is a Member of Institute of Environmental Management &
Assessment and a Member of Occupational Hygiene Society of Ireland with a B.Sc.
Occupational Safety and Health, M.Sc. Environmental Science, B.Sc. (Hons)
Geography, and is a qualified ISO 14001: Lead Environmental Auditor.

Justin Nangle BSc Hons Env Sc

Justin is an environmental scientistwith2  y e @msultidg experience, working on
residential, commercial, and transport projects in that time. He has also worked on
Strategic and Site-Specific Flood Risk Assessments. Before this he acted as an
asset inspection engineer and GIS surveyor.

Conor OO6Neill BA (Mod) MSc Adv Dip
Hannah Mulcahy BSc MSc

Hannah is a Senior Ecologist with over 6 years of consulting experience. She is an
expert in plant identification and has written numerous AA Screening Reports,
Natura Impact Statements, Preliminary Ecological Appraisals, and Ecological
Impact Assessments. Her consultancy experience has included detailed vegetation
surveys, bat surveys, mammal, bird and pollinator surveys.

Anne Mullen BSc Env (Hons), MSc Ecological Assessment Ecology MCIEEM

Anne has 19 years of experience writing and reviewing Natura Impact Statements,
Ecological Impact Statements, Species and Habitat Management Plans,
Screenings for Appropriate Assessments. She has also been surveying for rare
plants and invertebrates of conservation interest, including marsh fritillary, bat
emergence surveying, derogation licences, bird surveying including tape playback
for red grouse, hedgerow condition surveys, Q-values and other water quality
testing.

Jemima Kivikoski BSc Hons PgDip

Jemima is an environmental scientist with 2 years of experience in consulting.
Since joining JBA, Jemima has been involved in all aspects of EIA, including
Screening, Scoping, and full EIAR chapter authorship. Projects she has worked on
include Active Travel Schemes, residential, commercial, and transport
development, and several large flood relief schemes.

David Casey BSc MSc MCIWEM

David has 13 years of experience preparing and reviewing Flood Risk
Assessments and Environmental Impact Statements, notable the Soils & Geology
and Hydrology & Hydrogeology chapters, as well as Strategic Flood Risk
Assessment s ( SFRAG6s) amuncilshandh hak faided ih the
development of the OPW Western CFRAM Study.
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Material Assets

Cultural
Heritage

Landscape and
Visual Impact

Interactions

Cumulative
Impacts
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JBA
Consulting

JBA
Consulting

Courtney
Deery

JBA
Consulting

JBA
Consulting
JBA
Consulting

Luigi Arbore BSc MSc MEngSc

Luigi is an environmental scientist and engineer with over 3 years of experience in
consulting. Since graduating with an MSc in Environmental Science and an
MEngSc in Water, Waste and Environmental Engineering, he has worked on
numerous water-related projects including large flood relief schemes, Flood Risk
Assessment, and hydrology and hydrogeology studies.

Ana Tomori BSc MSc MSc CIWEM

David Casey BSc MSc MCIWEM

Justin Nangle BSc Hons Env Sc

Conor OO6Neill BA (Mod) MSc Adv Dip
Yol ande BagHdnms)PamMIAI

Yolande has 6 years of cultural heritage consultancy experience, and prior to this
participated in research surveys and excavations for research projects in Ireland
and France. She has produced and contributed to EIARs, route selection studies,
and research and desk studies on archaeology, cultural heritage, and architecture
for a range of residential, commercial, and infrastructural developments and flood
relief schemes. Fieldwork in this role has included excavation, site inspections,
fieldwalking, and the monitoring and recording of geotechnical investigations and
topsoil removal.

Siobhan Deery BA, MA, Dip Planning & Env. Law, Licence Eligible Archaeologist
MIAI, MICOMOS

Siobhan is a co-director of Courtney Deery Heritage Consultancy. She has 23
years of experience as a cultural heritage consultant, specialising in surveying and
evaluating archaeological monuments, historic buildings, sites, and landscapes for
conservation, environmental impact assessment, management, and development
control. She is a licence-eligible archaeologist, and has carried out numerous
archaeological testing, monitoring and excavations on a range of site types,
settings and periods in both rural and urban contexts. She has managed cultural
heritage EIARs for large-scale infrastructural projects and smaller schemes from
the scoping stage to research, fieldwork, statement of impacts and mitigation
measures for the EIAR process through to the oral hearing stage including
consultation with design teams, stakeholders and statutory consultees.

Conor OO Neill BA (Mod) MSc Adv Dip
Christos Papachristou MSc MA CMLI

Christos has over 12 yearsd | andscap
working in Ireland, the UK and internationally. He lectured in UCD on LVIA and
tutored on ornamental wildflower meadow establishment. He is a chartered
landscape architect in the UK. He is also a member of the Irish Landscape Institute
and the Greek Geotechnical Chamber. Christos specialises in LVIAs, EIAR and
standalone, and has worked on several large flood relief schemes, including acting
as EIAR coordinator for Kilkee FRS.

All of the above

All of the above

Page 17

19104-JBAI-XX-XX-RP-B-00450_EIAR_Volume_lI_Main_Report_C01

~



Limerick City and County Council Castleconnell Flood Relief Scheme
EIAR

1.8 Description of Effects

This EI AR follows the guidance set out iGodelindsentlienvi r on |
information to be contained in Environmental Impact Assessment Reports (2022) in relation to describing

accurately the full range of likely significant effects. Figure 1-2i s t aken from the EPA®&s E
(2022) and provides a classification of significance of effects (or impacts).

The EPA Guidelines (2022) outline that the probability of effects can be described as likely or unlikely and
the duration of effects can range from momentary, brief, temporary, short-term, medium-term, long-term,
permanent, or reversible while the frequency describes how often the effects will occur (Figure 1-3). The
quality of effects can be described as positive, neutral or negative/adverse with varying degrees of
significance (Figure 1-4).

I n addition to the EPAO6s 2022 Gui deusddasesspportddrimgthE ol | o wi
preparation of the EIAR:

A Department of Housing, Planning and Local Government (2018) Guidelines for Planning Authorities and
An Bord Pleandla on carrying out Environmental Impact Assessment (August 2018)

A European Commission (2017) Environmental impact assessment of projects: Guidance on the
preparation of the environmental impact assessment report (Directive 2011/92/EU as amended by
2014/52/EV)

Existing Environment
Significance / Sensivity

High Medium Low Negligible

Significant

! Moderate
Medium |

Slight

Descriptpion of Effect
Character / Magnitude / Duration / Probability / Consequences

Not
Significant

H Imperceptible
Negligible

Figure 1-2: Determining the significance of effects (EPA, 2022)
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Describing the Probability of Likely Effects
Effects The effects that can reasonably be expected to occur because
Descriptions of effects should of the planned project if all mitigation measures are properly
establish how likely it is that the implemented.
predicted effects will occur so that | .
the CA can take a view of the LT 5
balance of risk over advantage when The effects that can reasonably be expected not to occur
making a decision. because of the planned project if all mitigation measures are
properly implemented.
Describing the Duration and Momentary Effects
Frequency of Effects Effects lasting from seconds to minutes.
Qurat\on isa goncept that can have Brief Effects
different meanings for different ‘
topics — in the absence of specific ‘ Effects lasting less than a day.
definitions for Qifferent topics the Temporary Effects
following definitions may be useful. Effects lasting less than a year.
Short-term Effects
Effects lasting one to seven years.
Medium-term Effects
Effects lasting seven to fifteen years.
Long-term Effects
Effects lasting fifteen to sixty years.
Permanent Effects
Effects lasting over sixty years.
Reversible Effects
Effects that can be undone, for example through remediation or
restoration.
Frequency of Effects
Describe how often the effect will occur (once, rarely,
occasionally, frequently, constantly — or hourly, daily, weekly,
monthly, annually).
Figure 1-3: Description of Probability and Duration of Effects (EPA, 2022)
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Quality of Effects

It is important to inform the non-
specialist reader whether an effect is
positive, negative or neutral.

Positive Effects

A change which improves the quality of the environment
(for example, by increasing species diversity, or improving
the reproductive capacity of an ecosystem, or by removing
nuisances or improving amenities).

Neutral Effects

No effects or effects that are imperceptible, within normal
bounds of variation or within the margin of forecasting error.
Negative/Adverse Effects

A change which reduces the quality of the environment

(for example, lessening species diversity or diminishing the
reproductive capacity of an ecosystem, or damaging health or
property or by causing nuisance).

Describing the Significance of
Effects

‘Significance’ is a concept that can
have different meanings for different
topics — in the absence of specific
definitions for different topics the
following definitions may be useful
(also see Determining Significance).

Imperceptible

An effect capable of measurement but without significant
consequences.

Not Significant

An effect which causes noticeable changes in the character of
the environment but without significant consequences.

Slight Effects

An effect which causes naticeable changes in the character of
the environment without affecting its sensitivities.
Moderate Effects

An effect that alters the character of the environment in a
manner that is consistent with existing and emerging baseline
trends.

Significant Effects

An effect which, by its character, magnitude, duration or
intensity, alters a sensitive aspect of the environment.

Very Significant

An effect which, by its character, magnitude, duration or
intensity, significantly alters most of a sensitive aspect of the
environment.

Profound Effects

An effect which obliterates sensitive characteristics.

Describing the Extent and Extent
Context of Effects

Context can affect the perception
of significance. It is important to
establish if the effect is unigue or,
perhaps, commonly or increasingly
experienced.

Describe the size of the area, the number of sites and the
proportion of a population affected by an effect.
Context

Describe whether the extent, duration or frequency will conform
or contrast with established (baseline) conditions (is it the
biggest, longest effect ever?)

Figure 1-4: Description of effects (EPA, 2022)

1.9 Difficulties in Compiling Specified Information

No significant difficulties were encountered in compiling the necessary information for the EIAR.

1.10Limitations and Assumptions

No specific limitations or assumptions were encountered in the preparation of this EIAR.

1.11Viewing and Purchasing the EIAR

Copies of this EIAR, the Non-Technical Summary (NTS) and all associated documentation will be available
for viewing at the offices of Limerick City and County Council, and on the scheme website:
https://www.castleconnellfrs.ie/.
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2 Legislation and Planning Policy

2.1 Introduction

This section of the Environmental Impact Assessment Report considers the proposed development in the
context of national, regional, and local planning policy, and the legislation governing the proposed works.

2.2 European Union (EU) Law and Policy

221 EU OFl oodso6 Directive 2007

The EU Directive on the assessment and management
Directiveo, came into force in 2007 and works in
protection of water quality.

The requirements of the EU O0Fl oods6 Directive, have

management of floods through the Catchment Flood Risk Assessment and Management (CFRAM)
Programme. Under CFRAM the Office of Public Works has published a series of documents and policies
and plans that set out measures flood risk and the most at-risk communities. CFRAM recommends a
proactive approach to flood risk and protection.

In terms of major Flood Relief Schemes, works are typically designed and built to a standard that protects
against the 1 in 100-year flood event, and for coastal areas the 1 in 200-year flood event. As Castleconnell
is highly susceptible to fluvial flooding the 1 in 100-year standard is considered appropriate for these works.
Consistent with the Directive, the proposed development is defined to provide protection to properties in the
study area from the 1 in 100-year fluvial flood event.

Castleconnell is detailed within the Flood Risk Management Plan for the Shannon Upper and Lower River
Basin, this is set out in detail in Section 2.3.3. The plan sets out specific details in relation to flood risk

of
t an

b

management for the southwest region to meet Ilrelandos

2.3 Planning Legislation and Policy Provisions

This section sets out the relevant guidance and policy objectives that have been considered in relation to
the proposed flood defence works at Castleconnell. Firstly, this section considers the legislation governing
the Irish planning system, specifically as it relates to flood management works, then moving on to discuss
the broad level national strategic objectives, guidelines and policies adopted by the Irish Government in
relation to spatial development, physical infrastructure and climate change agreements. Secondly, this
section provides an overview of the regional context of the proposed works, and lastly will consider local
objectives and development standards as indicated within the city development plan.

2.3.1 The Planning and Development Act 2000 (as amended), and the Planning and Development
Regulations 2001, as amended

The Planning and Development Act 2000 (as amended) forms the basis of the Irish planning system, setting
out the detail of planning guidelines, obtaining planning permission and the process for Environmental
Impact Assessment.

Limerick City and County Council wishes to prepare a Planning Application to An Bord Pleanala, under
Section 175 of the Planning and Development Act, 2000 (as amended), for the construction of a Flood Relief
Scheme for Castleconnell, County Limerick.

The prescribed classes of development and thresholds that trigger a mandatory Environmental Impact
Assessment (EIA) are set out in Schedule 5 of the Planning and Development Regulations, 2001, as
amended. The most relevant criterion is Class 10 of Part 2 of Schedule 5 which states:
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10. Infrastructure projects

(f (i) Canalisation and flood relief works, where the immediate contributing sub-catchment of the
proposed works (i.e. the difference between the contributing catchments at the upper and lower
extent of the works) would exceed 100 hectares or where more than 2 hectares of wetland would
be affected or where the length of river channel on which works are proposed would be greater than
2 kilometres (S.l. N0.600/2001- Planning and Development Regulations 2001).

The requirements in respect of Environmental Impact Assessment are contained within the Planning Act
and these are described in detail in Chapter 1. The proposed development is above the first part of the
threshold, as the contributing sub-catchment of the stretch of river on which works are proposed is c. 160
hectares.

2.3.2 National Policy
National Planning Framework (NPF)

The NPF sets out a framework of policy objectives to help Ireland achieve its long-term sustainable goals.

The strategic plan focuses on integrating I|reland6s e
planning and social considerations. It promotes environmentally focused planning at local level to tackle

climate change and the implementation of appropriate measures to mitigate existing issues.

The plan aims to align itself with the UN Sustainable Development Goals, by ensuring that the decision
process will safeguard the needs of future generations. These objectives are integrated as part of the
National Strategic Outcomes [NSOs] in areas such as climate action, sustainable cities and innovation and
infrastructure.

National Strategic Outcome 9 outlines the urgency of upgrading and investing in water management and
environmental resources. In which it states:

Coordinate EU Flood Directive and Water Framework Directive implementation and statutory plans
across the planning hierarchy, including national guidance on the relationship between the planning
system and river basin management. Local authorities, DHPLG, OPW and other relevant
Departments and agencies working together to implement the recommendations of the CFRAM
programme will ensure that flood risk management policies and infrastructure are progressively
implemented.

Flood relief measures are further highlighted under Section 9 of the NPF, titled Realising our Sustainable
Future. It is envisioned that planning will play a vital role in mitigating development in inappropriate or
vulnerable areas and will aid the delivery and design of necessary infrastructure in our towns and cities.

Section 9.3 of the NPF, Protecting, Conserving and Enhancing our Natural Capital further empathises the
role the planning process plays in the management of our watercourses and flood risk management, with a
view to improving the understanding of flood-risk and ensure flood risk management in accordance with
best practice. This is in keeping with National Strategic Outcome (NSO) 9.

National Strategic Outcome 9: Sustainable Management of Water and other Environmental
Resources

Strategic Outcome 9 seeks to ensure investment in water infrastructure nationally while also ensuring the

protection of our watercourses. With regard to flooding and flood risk management NSO 9 seeks to
6coordinate EU Flood Directive and Water Framework Dir
the planning hierarchy, includingnational guidance on the relationship between the planning system and

river basin management. Local authorities, DHPLG, OPW and other relevant Department and agencies

working together to implement the recommendations of the CFRAM programme will ensure that flood risk

management policies and infrastructure ar e progressively i mplemented?d.
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The proposed development will deliver flood defence works to protect Castleconnell from flood events, the
proposed works have been developed in a manner which is consistent with objective NSO 9 of the NPF.

The Planning System and Flood Risk Management 2009

The Office of Public Works [OPW] in conjunction with the Department of Environment, Heritage and Local
Government [DEHLG] published a set of guidelines in relation to flood risk management. Subject to which
the plan advocates a proactive approach to prevent flooding from occurring. This includes, for example,
adopting general policies for protection, improve or restore floodplains and the upgrading of flood barriers.
Under these guidelines Planning Authorities have a key role in the delivery of effective measures, policies
and infrastructure to minimise the risk of flooding.

In this regard, the proposed development by Limerick City and County Council acknowledges the key role
of the Council in minimising flood risk.

Climate Change Sectoral Adaptation Plan for Flood Risk Management, 2015

The Climate Change Sectoral Adaptation Plan for Flood Risk Management sets out the policy on climate
change adaptation of the OPW, the lead agency for flood risk management in Ireland. The Plan is based on
a current understanding of the potential consequences of climate change for flooding and flood risk in
Ireland, and the adaptation actions to be implemented by the OPW and other responsible Departments and
agencies in the flood risk management sector.

Our Sustainable Future: Framework for Sustainable Development

The Our Sustainable Future: Framework for Sustainable Development sets out the national vision to
enhance | rel and®&s the ohallerges rmadbtargets to bbeé adheeed to. In terms of flood
management and flood risk assessment, the framework acknowledges this as one of the largest challenges
to be addressed in the coming years. As most cities and towns on the island have developed along rivers
and coastal areas, the majority of urban centres are exposed to flood risk. As national economic prosperity
is heavily reliant on the success of cities, the adoption of flood relief and protection is vital for future growth
and will require the integration of comprehensive infrastructure as part of the built environment.

The proposed development, which will provide flood relief in Castleconnell, County Limerick, is aligned with
this policy.

Climate Action Plan 2023

Annually, the Climate Action Plan is published by the Government of Ireland which sets out carbon budgets
and sectoral emissions ceilings and sets a roadmap for taking decisive action to halve our emissions by
2030.

The Climate Action Plan 2023 identifies the role flood risk mitigation can play in how Ireland adapts as a
result of climate change and in mitigating the implications of such. The Plan sets out how the Office of Public
works will seek to support the development of appropriate flood mitigation and adaption schemes.

2.3.3 Regional Policy
Mid-West Area Strategic Plan (MWASP) 2012-2030

The aim of the strategic plan is to facilitate and inform the implementation of the statutory processes, the
constituent Planning Authorities of the Mid-West Region (Clare County Council, Limerick City and County
Councils and North Tipperary County Council) and the Mid-West Regional Authority have developed a non-
statutory, 20-year, integrated land-use and transport strategy for the region. This will provide evidence base
which can inform transport and planning policy and infrastructure investment decisions in the Region to
2030. The MWASP was prepared to secure the following overall objective:

A Prioritisation of investment in the region;
A Strengthening the Limerick/Shannon Gateway;
A Create and support a well-defined hierarchy of settlement;
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A Deliver the required transport infrastructure to meet the Plan objective; and
A Provide economic review and direction of the religion.

The plan recognises the corridor of the River Shannon as the most important emerging tourism asset in the
region, the three main areas: the Shannon Estuary, Lough Derg, and lower/mid River Shannon. The plan
highlights the potential in the corridor from activity-based tourism, including boating, angling, wildlife
watching and walking, all supported by a network of small attractive villages with good local roads and
access.

In delivering and implementing the plan, appropriate flood risk and mitigation measures must achieve these
objectives. The proposed works in Castleconnell align with the plan's objectives.

Regional Spatial & Economic Strategy, Southern Region

The Regional Spatial and Economic Strategy (RSES) for the Southern Region was adopted in 2020. The
plan provides a long-term regional level strategic plan for physical growth, economic investment and social
development for the Southern Region and seeks to align national goals set out in the NPF with local
considerations.

The RSES supports measures that address climate action, as outlined in the NPF, these will include
Renewable Energy, Sustainable Transport and Climate Resilience through Flood Defence. The latter to also
provide for Flood Risk Management and to help reduce vulnerability in known flood zones, noting that
flooding is a key challenge facing cities and towns in the region.

The following objectives identified within the RSES are of relevance:
RPO 4 Infrastructure Investment:
Infrastructure investment shall be aligned with the spatial planning strategy of the RSES.
RPO 5 Population Growth and Environmental Criteria:
Increased population growth should be planned with regard to environmental criteria, including:

1 Assimilative capacity of the receiving environment;

1 Proximity of Natura 2000 sites and potential for adverse effects on these sites, and their
conservation objectives; and

1 Areas with flood potential.

RPO 9 Holistic Approach to Delivering Infrastructure:

It is an objective to ensure investment and delivery of comprehensive infrastructure packages to
meet growth targets that prioritise the delivery of compact growth and sustainable mobility as per
the NPF objectives including: Water services, digital, green infrastructure, transport and sustainable
travel, community and social, renewable energy, recreation, open space amenity, climate change
adaptation and future proofing infrastructure including flood risk management measures,
environmental improvement, arts, culture and public realm.

RPO 54 Tourism and the Environment:

Development of new or enhanced tourism infrastructure and facilities should include an assessment
of the environmental sensitivities of the area including an Environmental Impact Assessment (EIA);
Appropriate Assessment (AA) and Strategic Flood Risk Assessment (SFRA) if required in order to
avoid adverse impacts on the receiving environment. Where such tourism infrastructure or facilities
are developed, the managing authority/agency should ensure that effective monitoring protocols
are put in place to monitor and assess the ongoing effect of tourism on sensitive features with
particular focus on natural, archaeological and built heritage assets.
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RPO 89 Building Resilience to Climate Change:

a) Itis an objective to support measures to build resilience to climate change throughout the
Region to address impact reduction, adaptive capacity, awareness raising, providing for
nature-based solutions and emergency planning;

b) Local Authorities and other public agencies shall continue to work with the Office of Public
Works to implement the Flood Risk Management Plans and address existing and potential
future flood risks arising from coastal, fluvial, pluvial, groundwater and potential sources of
flood risk.

RPO 113 Floods Directive:

It is an objective to support, at a regional level, the implementation of the Floods Directive to
manage flood risks. It is an objective to encourage collaboration between local authorities, the
OPW and other relevant Departments and agencies to implement the recommendations of the
Catchment Flood Risk Assessment and Management (CFRAM) programme to ensure that flood
risk management policies and infrastructure are progressively implemented.

RPO 114 Flood Risk Management Objectives:
It is an objective to:

a) Ensure that the flood risk management objectives of the Flood Risk Management Plans are
fully considered in the development of planning policy and decision-making by local
authorities so that flood risk is a key driver in the identification of suitable locations for new
development, considering the CFRAM flood maps and other flood maps as available.

b) Ensure that developments in upland areas, such as wind farm developments, roadway
construction, peatland drainage and forestry proposals, provide sufficient storm water
attenuation to avoid the occurrence of river erosion or flooding downstream subject to
hydrological and ground/peat stability assessments.

RPO 115 Flood Risk Management Plans:

Development and Local Area Plans in the Region should take account of and incorporate the
recommendations of the Flood Risk Management Plans, including planned investment measures
for managing and reducing flood risk. Natural Water Retention Measures should be incorporated
where appropriate in consultation with the OPW and other relevant stakeholders.

RPO 115 Planning System and Flood Risk Management:

Consideration must be given to future appropriate land-use policies in accordance with the
requirements of the Guidelines, iThe Pl anni
Strategic and local flood risk assessments and plans should be prepared where appropriate, which
should include consideration of potential impacts of flood risk arising from climate change. It is an
objective to avoid inappropriate development in areas at risk of flooding and integrate sustainable
water management solutions (such as SUDS, non-porous surfacing and green roofs) to create safe
places in accordance with the Guidelines.

RPO 116 Flood Risk Management and Biodiversity:

It is an objective to avail of opportunities to enhance biodiversity and amenity and to ensure the
protection of environmentally sensitive sites and habitats, including where flood risk management
measures are planned. Plans and projects that have the potential to negatively impact on Natura
2000 sites are subject to the requirements of the Habitats Directive.

RPO 117 Flood Risk Management and Capital Works:
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It is an objective to supports investment in the sustainable development of capital works under the
flood capital investment programme and Flood Risk Management Plans developed under the
CFRAM process.

RPO 118 Flood Relief Schemes:
It is an objective to:

a) Support investment in the sustainable development of Strategic Investment Priorities under
the National Development Plan 2018-27 and to ensure that flood risk assessment for all
strategic infrastructure developments is future-proofed to consider potential impacts of
climate change;

b) Support investment in subsequent projects by capital spending agencies to deliver flood
relief schemes under the National Strategic Outcome, Transition to a Low Carbon and
Climate Resilient Society. Such projects should be future proofed for adaptation to consider
potential impacts of climate change.

c) Ensure that all infrastructure and energy providers/operators provide for adaptation
measures to protect strategic infrastructure (including roads, railways, ports and energy
infrastructure) from increased flood risk associated with climate change.

The RSES, in line with the National Planning Framework, sets out the Metropolitan Area Strategic Plans
(MASP) for the key cities which the NPF identifies as having the capacity for significant growth to 2040.

The RSES identifies specific development policies and objectives for the Limerick-Shannon MASP, which
seek to ensure that the Limerick-Shannon metropolitan area can develop in a manner which is consistent
with the growth envisioned in the NPF. Castleconnell, County Limerick falls within the boundary of the
Limerick-Shannon MASP and as such, significant future development is projected for Castleconnell.

The RSES identifies a number of key goals which form the basis of the Limerick-Shannon MASP. Goal 1 is
of relevance.

Goal 1: Sustainable Place Framework:

The future growth and ambition for each MASP will be based on the principles of a Sustainable
Place Framework. This framework reinforces the positive relationship between the city centre,
metropolitan area and wider region as complementary locations, each fulfilling strong roles. It
positions quality place making at the core.

Goal 1 of the MASPs seeks to:

A Enhance the quality of our existing places through retrofitting a high standard of infrastructure, services
and amenities that improve the liveability and quality of place in existing settlements and communities.
A Build resilience to climate change and flooding.

Pluvial and fluvial flooding and all the attendant risks to infrastructure, homes, businesses and the economic
health of Castleconnell. The RSES sets out two principal approaches for mitigation and adaption works, as
set out in the policies above, the works subject of this EIAR will reduce the existing vulnerabilities and deliver
upgrades to the flood defences, consistent with the RSES.

Shannon Catchment Flood Risk Assessment and Management Study (CFRAM)

The Office of Public Works are working in partnership with their consultants, Local Authorities and other
stakeholders to deliver the CFRAM Study for the Shannon River Basin District (RBD).

Work on the study started in January 2011. The Shannon RBD includes the entire catchment of the River
Shannon and its estuary, covering some 17,800km? and 20% of the island of Ireland. The RBD covers parts
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of 17 counties: Limerick, Clare, Tipperary, Offlay, Westmeath, Longford, Roscommon, Kerry, Galway,
Leitrim, Cavan, Sligo, Mayo, Cork, Laois, Meath, and Fermanagh.

The study focuses on areas known to have experienced flooding in the past and areas that may be subject
to flooding in the future either due to development pressures or climate change. The final output from the
study will be Catchment Flood Risk Management Plans, which will define the current and future flood risk in
the Shannon RBD and set out how this risk can be managed.

The study identifies that Castleconnell, County Limerick is at risk of fluvial flooding. The study outlines that
in Castleconnell, community level interventions are required, which will be progressed through a project
level assessment. The study identifies that the works which may be required in Castleconnell include
construction of a new flood defence wall, embankment and floodgates; raising roads in key locations;
maintain existing flood forecasting and public awareness campaign operated by the ESB.

In this respect, the proposed development is consistent with the findings of the study, to provide flood relief
measures at critical locations in Castleconnell.

2.3.4 Local Policy
Limerick City and County Council Development Plan

The Limerick City and County Development Plan 2022-2028 was adopted in July 2022, with a variation in
May 2023. The Limerick City and County Development Plan sets out the policies and objectives, with regard
to both National and Regional planning policies, the policies and objectives which will guide the development
of the Limerick City and County environs to 2028.

The Limerick City and County Development Plan identifies that the role climate change plays in the day to
day lives of the citizens of Limerick is becoming more and more evident, noting that there has been
increased flood events in some areas. Regarding this, the Development Plan identifies flooding as one of
three key areas linked to the plans and objectives of the plan in adapting to the future needs of the environs.

With regard to this, the following policies and objectives are of relevance:
Objective CAF O4 Climate Proofing:

It is an objective of the Council to ensure climate proofing measures are incorporated into the
design, planning, layout and orientation and construction of all developments, including the use of
sustainable materials, selection of suitable locations and the use of renewable energy sources.

Objective CAF O9 Achieving Climate Resilience:

Itis an objective of the Council to promote climate resilience in development and economic activities
that are regulated by planning. It is important to ensure that any developments are climate resilient
as they will need to function in a climate altered environment. This means that they will be able to
withstand increased intensity of storm events and rainfall and through adequate design, location
and drainage elements, would not contribute to problems elsewhere, such as increased run off.

Policy CAF P5 Managing Flood Risk:

It is a policy of the Council to protect Flood Zone A and Flood Zone B from inappropriate
development and direct developments/land uses into the appropriate lands, in accordance with The
Planning System and Flood Risk Management Guidelines for Planning Authorities 2009 (or any
subsequent document) and the guidance contained in Development Management Standards and
the Strategic Flood Risk Assessment (SFRA). Where a development/land use is proposed that is
inappropriate within the Flood Zone, but that has passed the Plan Making Justification Test, then
the development proposal will need to be accompanied by a Development Management
Justification Test and Site-Specific Flood Risk Assessment in accordance with the criteria set out
under The Planning System and Flood Risk Management Guidelines for Planning Authorities 2009

R BARRY

& PARTNERS

Page 27

19104-JBAI-XX-XX-RP-B-00450_EIAR_Volume_lI_Main_Report_C01



Limerick City and County Council Castleconnell Flood Relief Scheme
EIAR

and Circular PL2/2014 (and any subsequent updates). This will need to demonstrate inclusion of
measures to mitigate flood and climate change risk, including those recommended under Part 3
(Specific Flood Risk Assessment) of the Site-Specific Plan Making Justification Tests detailed in the
SFRA. In Flood Zone C, the developer should satisfy themselves that the probability of flooding is
appropriate to the development being proposed and should consider other sources of flooding,
residual risks and the implications of climate change.

Objective CAF 020 Flood Risk Assessments:

It is an objective of the Council to require a Site-Specific Flood Risk Assessment (FRA) for all
planning applications in Flood Zones A and B and consider all sources of flooding (for example
coastal/tidal, fluvial, pluvial or groundwater), where deemed necessary. The detail of these Site-
Specific FRAs (or commensurate assessments of flood risk for minor developments) will depend on
the level of risk and scale of development. The FRA will be prepared taking into account the
requirements laid out in the SFRA, and in particular in the Plan Making Justification Tests as
appropriate to the particular development site. A detailed Site-Specific FRA should quantify the
risks, the effects of selected mitigation and the management of any residual risks. The assessments
shall consider and provide information on the implications of climate change with regard to flood
risk in relevant locations.

Objective CAF 023 Flood Relief Schemes:

It is an objective of the Council to support and facilitate the development of Flood Relief Schemes
as identified in the CFRAM 10 Year Investment Programme and ensure development proposals do
not impede or prevent the progression of these measures.

Objective CAF 025 Strategic Flood Risk Assessment

Itis an objective of the Council to have regard to the recommendations set out in the Strategic Flood
Risk Assessment prepared to support the Plan.

The proposed works, and subject of this EIAR, seek to deliver works which would be entirely consistent with
the climate change adaptation and flood risk management objectives outlined in the Development Plan.

Within the Limerick City and County Development Plan, Castleconnell is identified as a Level 3 Town within
the Limerick settlement hierarchy with the potential for significant future growth. This is with regard to the
scale of the town, its location within the Limerick-Shannon MASP (Metropolitan Area Strategic Plan) and
the existing infrastructure base within the town to support future growth.

With regard to this, the Development Plan sets a growth target of an additional 590 people and 205 additional
households by 2028.

Castleconnell Local Area Plan 2023-2029

The Castleconnell Local Area Plan (LAP) was adopted by the Limerick City and County Council in April of
2023, and came into effect in May of 2023. The Local Area Plan (LAP) sets out the plans and policies which
will direct the development of Castleconnell to 2029.

Section 9.3 of the LAP sets out the policies in relation to Flood Risk Management in Castleconnell. The LAP
acknowledges that a flood relief scheme is required in the town, with the LAP seeking to ensure that flood
risk is avoided where possible and mitigation will be required in some instances. With regard to this the LAP
sets out the following objective:

Objective IU 05: Flood Risk Management:

It is an objective of the Council to:
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a) Manage flood risk in accordance with the requir
Ri sk Management Guidelines for Planning Aut hor |

revisions thereof and consider the potential impacts of climate change in the application of
these guidelines.

b) Ensure development proposals within the areas outlined as being at risk of flooding are
subject to Site Specific Flood Risk Assessment
Fl ood Ri sk Management Gui delineso, DECLG and
Assessments shall consider climate change impacts and adaptation measures, including
details of structural and non-structural flood risk management measures, such as those
relating to floor levels, internal layout, flood-resistant construction, flood-resilient
construction, emergency response planning and access and egress during flood events.
Reference shall be made to Section 5.8 requirements of the Flood Risk Assessment in the
SFRA of the Limerick Development Plan 2022-2028.

c) Support and co-operate with the OPW in delivering the Castleconnell Flood Relief Scheme.

d) Ensure that future developments in flood prone areas is generally limited to minor
developments in line with the Circular PL 2/2014 and the Flood Risk Management
Guidelines for Planning Authorities.

e) Developments on lands benefitting from Arterial Drainage Schemes shall preserve the
maintenance and access to these drainage channels. Land identified as benefitting from
these systems may be prone to flooding, as such site specific flood risk assessments will
be required as appropriate, at planning application stage. Ensure future development of
lands within Flood Risk Zone A/B, is in accordance with the plan-making Justification Tests
in the SFRA.

The LAP outlines the extents of the Town which are at risk to the potential flood risk. See Figure 2-1 below.
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Figure 2-1: Flood Risk Extents

As outlined Objective IU 05 of the LAP seeks to ensure that future flood risk in the town is mitigated in
addition to supporting the development of a flood relief scheme in collaboration with the OPW. The proposed
works are in keeping with this objective of the LAP.
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Given the nature of the proposed works, the works are contained within lands which have a number of land
use zoning objectives as identified within the Castleconnell LAP. These land use zonings are as follows:

Table 2-1: Scheme Land Use Zoning Objectives

Area Zoning
. Open Space and Recreation
C_02261 Rivergrove Special Control Area
C_02262 The Elvers Special Control Area
- Existing Residential
Special Control Area
C_02263 The Elvers / The Mall Junction Existing Residential
Open Space and Recreation
Special Control Area
C_02264 The Mall Existing Residential
Village Centre
Special Control Area
C_02265/ C_02266 Coolbane / Meadowbrook Estate Existing Residential
Village Centre
Special Control Area
Existing Residential

C_02267 Coolbane Wood Village Centre
Open Space and Recreation
C_02268 Cedarwood Stream Existing Residential

As outlined in Table 2-1 above, there are a number of land use zoning objectives on the lands of the

proposed scheme as well as the lands adjacent. The most common land use zoning objective on the sites

of proposed works is Special Control Area. The objective of this land use zoningisto6 To pr ot ect t he
habitat of the river and its designation as part of the Lower River Shannon Special Area of Conservation.

Limit future development within Flood Risk Zone A/ B toc

The LAP sets out the following objective for the development of areas which are zoned as Special Control
Areas:

Objective CH 04 Special Control Area: It is an objective of the Council to:

a) Protect and maintain the integrity of the Special Control Area and protect the watercourses in
Castleconnell providing a buffer zone, in accordance with the Special Control Area zoning
designation on the Land Use Zoning Map;

b) Ensure that development including holiday homes and holiday apartments shall not be
permitted on land zoned Special Control Area. Ancillary leisure/tourism development that are
water compatible may be permitted, where it can be satisfactorily demonstrated that there will
be no impact on the integrity of this Special Control Area or on the natural habitat of the River
and its designation as part of Lower River Shannon Special Area of Conservation.

The objectives of the remaining land use objectives are as follows:
Open Space and Recreation:

To protect, provide for and improve open space, active and passive recreational amenities. Limit
future development within Flood Risk Zone A/B to water compatible development.

Existing Residential:
To provide for residential development, protect and improve existing residential amenity.
Village Centre:

To protect, consolidate and facilitate the devel
educational, leisure, residential, social and community uses and facilities.
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A manner of different development types are permitted under these land use zonings. The proposed works,
which are the subject of this EIAR will allow for Limerick City and County Council to meet the objectives of
these land use zonings in accordance with the objectives set out in the Limerick City and County
Development Plan 2022-2028, and the Castleconnell Local Area Plan 2023-2029.

As outlined within the Castleconnell LAP, there are 37 structures in the town which are recorded on the
Record of Protected Structures. These structures include:

RPS Reg No. 1075: Grange House, Country House built 1828;

RPS Reg No. 5059: Spa House, detached fiveday twoztorey former assembly room, built c. 1771;
RPS Reg No. 5057: Post Box, Wallznounted cast4ron post box, c. 1890;

RPS Reg No. 5056: Bridge, Singlezarch sandstone road bridge across the River Shannon, built c. 1815;
RPS Reg No. 1084: Church, Medieval structure i church (in ruins);

RPS Reg No. 1085: Island House, country house, built c. 1840;

RPS Reg No. 1099: Castle Connell, Medieval site i castle (in ruins); and

RPS Reg No. 1102: Castleconnell School, urban structure 1 institutional, built in 1867.

v v D D D D

In addition to this, there are a number of structures which are listed on the National Inventory of Architectural
Heritage (NIAH), this includes:

21807037: The Grange, country house;
21807036: Spa House;

21807035: post box;

21807034: Mall House;

21807010: Island House, bridge; and
21807009: Island House.

D v I D D D>

There are a number of National Monuments Service (NMS) sites adjacent to the proposed works, this
includes:

L1001-004005: Cross;

L1001-004003: Cross-slab;
L1001-004002: Cross-inscribed stone;
L1001-004003: Cross-slab;
L1001-004004: Ritual site - holy well; and
L1001-003: Castle.

D> D D>

With regard to the location, scale and nature of the proposed works, the works will not negatively impact on
the architectural/historic and cultural integrity of the heritage assets identified.

In addition to this, there are 3no. Architectural Conservation Areas (ACA) within Castleconnell. The
proposed works fall within areas of the Northern ACA and Central Core ACA, the impact of the proposed
works on these ACAs will be assessed in the Cultural Heritage Chapter of this EIAR.

Areas of the River Shannon which the scheme traverses are designated as a Special Area of Conservation
(SAC) and from part of the Lower Shannon SAC. The location of the proposed works is also situated
upstream of the River Shannon and River Fergus Special Protection Area (SPA). These sites are protected
under the EU Habitats Directive and are of international importance for their wetland, intertidal and estuarine
habitats as well as wader and wildfow! populations.

In this respect, a Natura Impact Statement (NIS) has been prepared. It concludes that provided that the
mitigation measures outlined are strictly adhered to, there will be no adverse impacts from the works
involved with the proposed Flood Relief Scheme in Castleconnell; either alone or in-combination with other
projects and plans on the screened-in Natura 2000 sites.
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2.4 Planning History

There are a number of historical planning applications abutting the proposed works. The table below sets

out the recent planning history associated with the locations of works in Castleconnell.

Planning

Table 2-2: Planning History

Decision

Ref. No. Development Description Location Date Status
the construction of a two-storey detached dwelling, new site = The Fishery Grant
13460 entrance and all associated site works Yard' 04/11/2013 by ABP
The construction of a driveway and entrance to parochial
house 2 and alter existing entrance to parochial house 1 and = The Parochial
19943 erect a fence/concrete block wall between houses 1 and 2 = House, The Mall 27/05/2020 | Grant
and carry out associated site works
replacing the original natural slate roof. Remove the existing
1848 single _storey a_nn_ex and replace with a new two storey = Stormont House, 03/07/2018  Grant
extension, consisting of 2 no. ground floor bedrooms and en = Castleconnell
suites, together with a tv room and playroom on the first floor.
. . . 4 Meadow
12642 Reten_tlon of a flat roofed single _st_orey ext_ensmn and Brook, 26/01/2013  Grant
elevational changes to the rear of existing dwelling house
Castleconnell
change of use of 6 No. ground floor retail units to 6 no. Castlecentre
17423 ground floor own access apartments and all associated site Shanacloon ' 31/08/2017 | Grant

works

2.5 Conclusion

Having regard to the provisions of:

EU

vy D DD D D D

oFI
The National Planning Framework;
The Regional Spatial and Economic Strategy for the Southern Region;
The Planning System and Flood Risk Management 2009;
Climate Change Sectoral Adaptation Plan for Flood Risk Management, 2015;
Our Sustainable Future: Framework for Sustainable Development;

National Climate Action Plan;

Mid-West Area Strategic Plan (MWASP) 2012-2030;
Shannon Catchment Flood Risk Assessment and Management Study (CFRAM);
Limerick City and County Council Development Plan 2022-2028; and
Castleconnell Local Area Plan 2023-2029.

oodsd Directive 2007;

It is concluded that the proposed development would be in compliance with national, regional and local
planning policy provisions and would not seriously injure the amenities of the area or significantly impact the
current land use objectives in Castleconnell and would, therefore, be in accordance with the proper planning
and sustainable development of the area.
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3 Examination of Alternatives

This chapter of the EIAR provides an overview of the alternative approaches, locations, designs and
concepts that have been considered prior to the selection of the Preferred Option for the FRS. It describes
the process of selecting the Preferred Option based on the engineering, design and environmental criteria.
The aim of this Flood Relief Scheme is to reduce the risk of flooding in Castleconnell. Alternatives are
selected to comply with the aim, providing feasible engineering and design with the lowest impact in the
environment.

3.1 Alternatives Considered

In order to arrive at a suitable flood relief scheme, multiple assessments have been carried out at different
stages.

At the outset of the project, a Constraints Report was prepared which identified the key environmental
sensitivities and constraints in the area, which could affect the design of potential flood relief options. A
topographical survey and river survey were also carried out, in order to gain a detailed understanding of the
existing conditions on-site.

A Hydrology Report was prepared to understand the design flood flows for the scheme, while a Hydraulics
Report was prepared to understand the river system and simulate predicted flood flows for different return
periods. The hydraulic models can be used to test different flood defence measures and estimate economic
damages arising from flooding.

Following this, multiple Flood Risk Management approaches were screened to see which are suitable or
unsuitable for the proposed development. Suitable or viable measures were taken forward for further
assessment. A number of potential options are then developed based on a viable measure or combination
of several viable measures.

The potential options are then subject to Options Assessment in the form of Multi-Criteria Analysis (MCA),
which considers each option in terms of its Social, Economic, Environmental, and Technical performance.
The preferred option emerging from MCA is then taken forward for further refinement and assessment
through the planning process, including in this EIAR.

Table 3-1 below shows a succinct summary of the option assessment process. This process is described in
detail in the following sections.
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First stage: Initial screening

Flood Risk
Management
Approaches 8
Approaches and
NbS)

FRM Approach 1:
Re-purpose of
existing non-flood
management
infrastructure
FRM Approach 2:
Catchment  scale
and disperse

actions to reduce
flow downstream

FRM Approach 3:
Inline storage on
main watercourses

or tributaries to
reduce flow
downstream

FRM Approach 4:
Diversion of flow
around and away
from risk areas

FRM Approach 5:
Improved
conveyance of flow

FRM Approach 6:
Refurbish or
enhance defences
to achieve
standard of
protection

FRM Approach 7:
Containment of
flood level

FRM Approach 8:

Flood resilience,
preparedness, and
emergency
response
Alternative: Nature
Based Solution
(NBS)

Opportunities and
Benefits

Jn:RAI
& PARTNERS |

Screening of Flood Risk Management (FRM)
Approaches

Scale of assets is more than the anticipated flood
risk benefits. Considered for future flood risk
management and monitoring. Not Taken
Forward

Implementing will be complex and costs
significant. Not viable but considered for future
catchment scale restoration. Not Taken Forward

Requires compl e xp arhtayn g&
outside of control of t
future flood risk manac
Not Taken Forward

There are no existing f
Castl econnel | and so tt
appli ddlabl #aken Forward

NBS wouI d

have | imited
due significant f1l oy
t he catchment. Potenti
creation of wetlands ar
require ascaflehmemptr oacl
any meani ngfiwl frleodoudc tliec

outside the scope of tt
complex in terms of | ar
vi alNoée. Taken Forward

Table 3-1: Options assessment process summary
Second stage: Development of Flood Risk Management (FRM) Approaches and Technical Assessment of Options in Study area
Development of FRM Approaches and Technical Assessment of Feasible Options (4 approaches): FRM4-Diversion, FRM5 Env Assess of Options (Containment)
Improved conveyance, FRM 7 Containment and FRM8 Flood Resilience and Emergency Response

Third Stage: MCA and Selection of Preferred Option
MCA technical, economic, social, and
environmental

-Wi deni ngxiodtitmhge western channel would not provide any meani
-Extensive | owering of existing ground | evels not significal
-To avoid hydromorphol ogy effects theearn ghltodantkl eowsal Ilde nele.d
possi bl e.

Screened out and Not taken forward

-Gener al mai ntenance of the riverbed and iVsillabadd eviemgernt ead s o . ¢
|l evels. Alone would not reduce flood | evels, needs hard def
-Removal of the instream weirs from the northern \pirlolpaedretii mcr
downstream |l evels. Alone would not reduce flood |l evel s, nee
-Removal of the weirs and islands from the norther n Vprldipaegret i
increases downstream | evels. Alone would not reduce flood |
-Softening of the bends at either side of Vi héaBievierc rShaneno nd
|l evels. Alone would not reduce flood | evels, needs hard def
-Wi dening of the channel at Doonass Bridge andAlroenpel avwoeurhedn tn o
|l evel shandedef ences

No measures individually or in combination resulted in a me

Taankde n

Screened Mwatt For ward

Because of the risks associated with the appropriate maintenance, timely erection of, and dependency on the homeowner to be
present to install the flood gates, measures involving individual property protection (IPP) have been screened out as being non-
technically viable. Flood resilience would have limited benefit in the Village centre due to the depth of flooding predicted and would
not be deemed practical or effective. There is significant risk to this approach for Castleconnell. in the Village centre. Screened out
and Not taken forward
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3.1.1 Directive 2014/52/EU

The EIA Directive 2014/52/EU requires that the main alternatives of a proposed FRS be considered and
presented in the EIAR, and the reasons for selecting the emerging Preferred Option to be justified
accordingly. This requirement is outlined in the following statement:

"A description of the reasonable alternatives (for example in terms of project design, technology, location,
size and scale) studied by the developer, which are relevant to the proposed project and its specific
characteristics, and an indication of the main reasons for selecting the chosen option, including a
comparison of the environmental effects".

Alternatives were considered for this development early in the Options Development phase, and their
viability assessed regarding applicability to the areas, economic impacts/benefits, environmental
impacts/benefits, social impacts and acceptability, and cultural benefits/impacts. The process employed at
the early phase is described further below.

3.1.2  First stage: Initial screening

A review of alternative Flood Risk Management (FRM) approaches has been undertaken to consider the
different FRM methods that could potentially be viable and which relate to the study area. Options were
screened based on the following criteria:

Applicability to the area;

Economic (potential benefits, impacts, likely costs etc.);

Environmental (potential impacts and benefits);

Social (impacts on people, society and the likely acceptability of the measure); and
Cultural (potential benefits and impacts upon heritage sites and resources).

v v > > D>

During the screening process, eight FRM approaches were screened, as well as consideration of nature-
based solutions. These approaches are provided in the "Castleconnell Flood Relief Scheme Options
Assessment Report"! completed by JBA and JB Barry in 2024 and summarised below.

FRM Approach 1: Repurposing of existing non-flood management infrastructure

This FRM approach considered structural changes to the embankments at Parteen Basin and the headrace
canal, and operational changes to the Ardnacrusha power station turbines, turbine operation, spillway to
modify the flow regime through the power station and down the Old River Shannon could all potentially offer
flood risk protection to the current and future climate change design standards. All of these are third party
assets outside of the control of the project and so this approach can be considered highly complex. This
would also likely require changes to Parteen Basin and Parteen Weir. The potential effect of these measures
is highly uncertain and would require detailed routing modelling and impact assessment.

The scale of these assets suggests that the costs of changes, including the environmental, hydraulic and
social impact assessments required would likely be well in excess of the flood risk benefits available. It is
possible that additional benefits outside of the flood risk management scheme may be available, but these
would be highly dependent the nature of any change by the asset owner or operator. These additional
benefits could reduce flood risk to other receptors along the Old River Shannon and non-flood risk benefits
such as ecosystem services or recreation.

1 JB Barry JBA (2024) Castleconnell Flood Relief Scheme Options Assessment Report. Unpublished
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FRM Approach 2: Catchment scale and disperse actions to reduce flow downstream

The Parteen Basin and Parteen Weir present a notable break in connectivity of the hydrological and
hydraulic regime of the Lower Shannon. Lough Derg provides additional and more substantial attenuation
of upstream Shannon flows. The scale of catchment measures upstream of the Parteen Basin required will
be disproportionate in order to provide a negligible reduction in flood flows on the Old River Shannon through
Castleconnell. The operation of Parteen Weir and Basin could diminish the impact of any upstream
measures.  Implementing upstream catchment management measures requires negotiation and
management of the complex interaction between stakeholders, landowners and organisations. This
approach would be complex, the scale of the measures required would require significant works to third
party lands along the length of the River Shannon, the effectiveness of the results would be subject to
operational and structural conditions at Parteen Basin, and the cumulative costs would be significant and
largely disproportionate to the monetary benefits available in Castleconnell. For this approach to be viable,
it would need to be considered in the context of a Flood Relief Scheme for all benefitting areas along the
River Shannon.

There is the potential for significant benefits to environmental and cultural heritage criteria, however the
economic and social effects are highly uncertain. There is also a risk that any modifications to Parteen Weir
could increase flood risk upstream and may not be viable.

FRM Approach 3: Inline storage on main watercourses or tributaries to reduce flow downstream

For Castleconnell, this approach is subtly different to Approach 1, in that changes to the operating rules for
Parteen Weir and Parteen Basin could be optimised to offer flood risk benefits to receptors along the Old
River Shannon. Any change in operating rules would need careful review in terms of the safe operation and
management of the Ardnacrusha power station and associated embankments along the headrace, tailrace
and the Parteen Basin. There are also a range of factors that affect the extent by which the current regime
can be modified. These include maximum rate of drop in water level in Parteen Basin to ensure the stability
of the surrounding embankments, the capacity of the headrace canal, the effect of upstream winds and the
necessary head of water to maximise the pass-through flow at the Ardnacrusha turbines. Similar to
Approach 1, this approach requires changes to the operation of third-party assets outside of control of the
flood risk scheme. The approach is highly complex with very uncertain effects. The estimated costs are
projected to be lower than those associated with undertaking major works on the Ardnacrusha turbines and
spillway.

Measures associated with the above FRM Approaches 1, 2 and 3, were not taken forward for further
assessment due to the complexity, scale of works required on third party lands, and the uncertainty
surrounding their effectiveness. However, in the future they may be considered and reviewed for future flood
risk management within the climate adaptation plan and may form part of a wider catchment-scale
restoration project.

Nature Based Solution Opportunities and Benefits were also considered. Nature Based Solutions (NBS)
are typically measures that include planting and are implemented at ground level. They are designed to
accommodate overland flow in a way that mimics natural processes, such as retention, storage and
treatment. They aim to delay the rate at which surface water is conveyed, store excess volumes of water
prior to releasing at a slower rate or infiltrating back to ground and filtering any potential debris or pollutants
from the water. NBS can include amenity, biodiversity, water quantity and water quality benefits. However,
due to the fact that most NBS are at ground level, their incorporation often requires large land take which
can have a significant impact, particularly in urbanised areas. The local topography also has an impact on
the effectiveness and suitability of NBS to manage overland flow across an area.

Nature Based Solutions can be implemented at different scales:

A International Scale i Generally relates to international policies which aim to prevent future increase in
flood hazard.

A Catchment Scale i An approach to reduce runoff of manage sediment regime to protect downstream
areas at risk. Typically expensive and uncertain approach to reducing flood levels or time to peak.
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A Reach Scale i Measures local to a flood defence structure to reduce its scale, size or height. These are
usually less expensive than catchment scale measures and have a greater degree of certainty regarding
their effectiveness.

A Local Scale i Typically additions to engineering solutions such as maintenance regimes, wildflower
meadow and tree planting etc. They can have significant local benefits but will have minimal benefits
on a larger scale.

A Individual Scale i Measures that individuals can implement at their own property, such as green roofs,
wildflower strips and community activities. These measures can be effective for small scale flooding of
individual properties but often have negligible impact to the wider area.

Due to the large catchment of the Old River Shannon through Castleconnell, NBS would need to be
considered at a catchment scale, reach scale or local scale. Catchment scale solutions could include upland
afforestation, creation of floodplain and riparian woodland, upland/peatland restoration, riparian corridor
restoration, barrier removal, online storage and wetland creation. Each of these measures would require
large areas of land and in order to have a measurable impact on flood levels in Castleconnell would need
to be implemented throughout the catchment, which is outside the control of the flood relief scheme.

Reach scale measures may include many of the same measures as outlined in the above paragraph, but
on a smaller scale and aimed only at the reach of the Old River Shannon that has a direct impact on
Castleconnell. Similarly, most of these measures would need to be implemented on lands that are outside
the control of the flood relief scheme. Furthermore, they would not remove the need for hard defences but
be required in addition to hard defences.

Local scale measures may include river restoration and maintenance, removal of barriers, introduction of
SuDS measures within the village, floodplain restoration and detention areas.

Due to the characteristics of the Old River Shannon, the surrounding topography, the proximity of
development within the village and the large upstream catchment influenced by Parteen Weir, there are
limited Nature Based Solutions applicable to the area. Any potential changes to the operation of Parteen
Weir and Ardnacrusha, or to the storage capacity in Lough Derg, as discussed in the paragraphs above,
could form part of a Nature Based Solution. However, as previously mentioned these are third party assets
and are outside the control of the flood relief scheme.

FRM Approach 4: Diversion of flow around and away from risk areas

The use of the partially unsettled land to the west of Castleconnell (along the right bank of the Old Shannon)
for flood relief or a diversion channel was considered. This would require significant land purchase and the
social, cultural, and environmental effects are highly uncertain. Economic effects, however, are less
uncertain than other criteria as economic activity in this area is limited to mainly agriculture. Overall, this
could be a highly complex and costly approach, which could provide benefits to other downstream flood
receptors considering that the diversion can extend to bypass these risk areas. Any diversion channel would
need to consider severance of landholdings and access issues, which may present significant challenges
to implement. Potential impacts on flood levels downstream would also need to be carefully assessed.

FRM Approach 5: Improved conveyance of flow

In-stream river features such as weirs and islands in the River Shannon through Castleconnell result in
increased water levels and increased sediment on the riverbed. Opportunities to improve conveyance
centred on these features were considered under this approach. Key limitations of this approach are the
potential environmental and visual impacts associated with such works.

FRM Approach 6: Refurbish or enhance defences to achieve standard of protection

This approach was not applicable as there are no existing formal flood defences (e.g. flood walls,
embankments) in Castleconnell.
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FRM Approach 7: Containment of flood level

The potential of containing flows within banks or limiting the extent of the floodplain to protect risk receptors
was deemed viable at the individual settlement level. However, defence heights and their visual impacts,
particularly in public areas, were identified as key limitations.

FRM Approach 8: Flood resilience, preparedness, and emergency response

Flood forecasting and warning systems can deliver benefits to other communities between Parteen and
Limerick. Forecasting is particularly suitable for this scheme considering the slow response of the
downstream sections of the Shannon combined with the influence of the operation of Parteen Basin and
Parteen Weir. This approach would not reduce flood risk to properties but rather aims to increase resilience
of the local community and businesses to respond to and recover from flooding in the most appropriate way.

Measures associated with FRM Approaches 4, 5, 7 and 8, were progressed further for technical
analysis either as standalone or combined measures.

3.1.3 Second stage: Technical assessment of feasible options

Following the initial screening of the FRM approaches, the following flood risk management measures were
identified as potentially feasible measures for Castleconnell and were taken forward for further technical
assessment. The potentially feasible measures were then considered on an area-by-area basis in the
Options Assessment, taking into account the constraints faced in different parts of Castleconnell. The
potentially feasible measures consisted of:

A Do nothing;
A Do minimum;
A Structural Measures:
- Direct defences including:
A Reinforced Concrete (RC) Walls
A Sheet Piles
A Engineered Earth Embankments
A Road Raising
A Demountable Barriers
- Individual Property Protection
A Non-Structural Measures:
- Diversion Channel
- River Restoration Works

Do Nothing

The 6Do Nothingd scenario is defined as the option

maintenance of existing defences/channels. The implication is that the existing risk of flooding persists in
the study area and possibly worsens over time, due to existing opes, the reduction in structural integrity of
the existing walls with age, and climate change impacts are felt.

This is not a sustainable option; therefore, it has not been considered further.
Do Minimum

The ADo Mneasuremwonidinvolve ongoing maintenance works or implementing additional minimal
measures to reduce risk to specific areas with no strategy in place. This is to maintain the existing standard
of protection in the current scenario and would likely lead to worsening impacts due to climate change. The
existing masonry and stone walls throughout Castleconnell are not considered formal flood defence walls
and cannot be relied upon to provide effective flood relief. Do minimum would generally involve repairing
and reinforcing these existing non-formal flood defence walls now and as repairs are needed in the future
together with the provision of non-return valves on existing outfalls and demountable barriers in fisherman
access opes.
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The walls in Castleconnell are not formal defences and do not currently provide effective flood relief. Given
the existing flood pathways in Maherds Pub car
extensive emergency response operation required by LCCC on a recurring basis, this option was not
considered further.

Structural Measures
Direct flood defences

The construction of direct defences along the banks of the existing river would contain flood volumes and
flows within the river channel and may take the form of embankments, reinforced concrete walls or sheet-

piling.

A Multi-Criteria Analysis (MCA) was conducted to evaluate different construction techniques across various
areas. The final choice of defence, whether embankments or reinforced concrete/sheet piled walls, also
considered buildability and health and safety aspects. Stakeholder consultation and assessment of likely
environmental impacts further informed this process.

In general, it was considered that walls would be more suited to the northern part of Castleconnell, where
there is insufficient space to accommodate an embankment between the Mall and the SAC. Towards the
south, there are opportunities to provide an earth embankment where sufficient space exists, namely to the
west of Meadowbrook estate and to the west and south of Coolbane Woods. Road raising could be used
as a defence both to the north, at the Scanlon Park junction and to the south, at the Coolbane Woods
junction. Demountable barriers or flood gates can also be used where space is constrained, and access is
still required.

Individual property protection (IPP)

This measure involves property protection on an individual basis to protect from the full impact of flooding
and speed up both recovery and reoccupation. This would typically consist of flood gates on private property,
air brick covers, and non-return valves to drains. Flood gates installed in doorways are typically effective to
approximately 0.6m flood depth. Above this depth, the water pressure on the walls of typical domestic
properties could cause structural damage. IPP would also include measures to seal or otherwise secure
windows and vents and may involve tanking buildings above and below ground to resist the ingress of water.

Individual property protection measures were not considered feasible as standalone measures due to the
large number of properties at risk, the excessive predicted flood depths, the difficulty in retrofitting IPP
measures to older and protected buildings and more importantly, the dependency on the homeowner to be
present to install the units ahead of a flood event. It is also important that the flood barriers are stored
securely and maintained correctly so that the units and seals remain in good condition allowing them to work
effectively when needed. It is not easy to ensure that this will be achieved when the units are located on
private property and managed by members of the public.

It is important that a continuous and passive response to flood management is provided where possible.
Because of the risks associated with the appropriate maintenance and timely erection of flood gates on
private property, any measure involving IPP which places a significant number of people or properties
behind these gates has been screened out as being non-technically viable. It should be noted that limited
use of demountable flood barriers elsewhere, subject to formal operational protocol, is considered distinct
from IPP. Demountable flood barriers in use at driveways or roads are proposed at publicly accessible areas
and will be stored, maintained, installed and replaced by the Local Authority or appointed sub-contractors
as required.

Non-Structural Measures

Diversion Channel
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The combination of high flow rates and a confined river cross section with heavy vegetation contributes to
raised flood levels with resultant flooding within Castleconnell.

There is an existing western channel (approx. 800m long on the western bank, beginning opposite the Mall
Road and re-joining the Old River Shannon c. 150m upstream of Doonass Bridge) on the right bank of the
Shannon along Castleconnell. Hydraulic modelling showed that local widening of this channel would not
significantly reduce flood levels in the northern part of Castleconnell, nor would it reduce flood levels in the
southern part of the village.

Therefore, a much greater diversion and/or diversion channel would need to be provided to convey flood
flows downstream, thus by-passing Doonass Bridge and a narrowing of the River Shannon at this location.
An extensive lowering of existing ground levels to the 1 in 5-year flood level, over a significant area along
the right bank of the Old River Shannon was also tested. This reduced flood levels throughout the village
by up to 480mm. However, the reduction was not significant enough and new hard flood defences would
still be required. Furthermore, the increased conveyance capacity within the river increased flood levels
downstream of the village.

The right bank would need to be at a level to contain the 1 in 10-year flood flows with flows of greater
magnitude breaking out into the diversion channel. There is already considerable upstream storage provided
through the ESB managed Ardnacrusha Power Station and Parteen Weir, with extensive tracts of floodplain
submerged during extreme floods. Provision of sufficient additional storage, that does not impact on existing
development is not possible. This would also require significant works within the Lower River Shannon SAC,
which would be a significant ecological constraint.

For all these reasons, this measure was screened out at this stage.
River Restoration Works

As a result of the modified flow regime down the OIld River Shannon due to Parteen Weir, the geomorphic
characteristics of the river have changed significantly over time. Increased riverbed levels due to siltation
along with a number of man-made weirs and heavy vegetation growth has affected the conveyance capacity
of the river through Castleconnell.

A range of river restoration works was tested within the model. These included:

A General maintenance of the riverbed and island vegetation to prevent silt and vegetation build up within
the channel. This would result in a reduction in flood levels of c. 280mm-450mm from Rivergrove B&B
to Chapel Hill. However, the flood levels downstream would increase slightly. This measure alone would
not reduce flood levels enough to avoid the need for hard defences.

A Removal of the instream weirs from the northern properties to Cloon Island, which are believed to trap
sediment and debris. Hard defences were included to the centre and south of the village to test whether
these river restoration works would remove the need for hard defences to the northern properties. This
measure would reduce flood levels by approximately 65mm-195mm, which is less than what general
maintenance provides and would slightly increase flood levels downstream. Therefore, this measure
alone does not sufficiently reduce flood levels to eliminate the need for hard defences to the northern
properties.

A Removal of the weirs and islands from the northern properties to Stormont House, which are believed
to trap sediment and debris. Hard defences were included to the centre and south of the village to test
whether these river restoration works would remove the need for hard defences to the northern
properties. This would result in a reduction in flood levels of up to 490mm from Rivergrove B&B to Cloon
Island. However, the flood levels downstream would increase slightly. This measure alone does not
reduce flood levels enough to avoid the need for hard defences.

A Softening of the bends at either side of the River Shannon. This would result in a reduction in flood
levels of up to 240mm from Rivergrove B&B to Chapel Hill. However, the flood levels downstream would
increase slightly. This measure alone does not reduce flood levels enough to avoid the need for hard
defences.
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A Widening of the channel at Doonass Bridge and replacement of the existing bridge with a wider one.
This measure did not provide any meaningful reduction in upstream flood levels, indicating that hard
defences would still be required.

While results varied, none of these measures resulted in a meaningful reduction in flood levels and all
combinations tested resulted in increased flood levels downstream due to the increased conveyance
through the village. Because of this, and the significant environmental impacts, such as associated works
within the Lower River Shannon SAC, this measure was screened out.

3.2 Options Assessment

The Options Assessment Report! presents the various structural and non-structural defences in the wider
context through the screening of all available alternatives considered (as described above in Section 3.1).
From the technical assessment of the feasible measures, three Options were developed. Each of the
Options considered how the scheme may need to be altered in the future to allow for adaptation in terms of
alignment and height of defences from the impact of climate change on flows.

Table 3-2 shows the measures summarised under each Option and their location reference related to flood
cells and section (North, Central, South). The Options are a combination of the measures that were
determined to be the most appropriate for Castleconnell Village.

Table 3-2: Summary of the three Options measures and their locations

Measure location
Reference (Flood
cell/section)

A/North section

B/North section

C/Central section
D/Central section
El/Central section
E2/Central section
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Option 1

Option 2

Flood walls to the rear of the northern properties adjacent to the river.

Culverting of the Cedarwood Stream through Grange House, from the downstream end of the open section at
the Mill Building to its outfall to the River Shannon.

Proposed pumped foul connection from Grange House to the public foul sewer to the north.
Ramp within the property of Dunkineely House, from the flood wall on the northern boundary of Mall House to

the corner of Dunkineely House.

Flood wall around the entire
perimeter of Mall House.
Demountable barrier to the vehicular
entrance at the front of the property.
Ramped access required to the
pedestrian entrance to provide
pedestrian access only during a flood
event.

No defences to Mall Road Section A.

Road raising of entire Scanlon Park
Junction. Demountable barrier across
the Mall Road.

Re-construction of the Island House
causeway to the MRFS level to allow
access to the properties at all times.
Sluice gates to be fitted to the
culverts through the bridge, which will
be closed during flood events to
isolate the Cloon Stream.

No defences required between Island
House and Maher 6s

Embankment across Cloon Stream
from Mahero6s Pub
Provision of culverts through this
embankment with sluice
gate/penstock arrangement to cut
flows off during a flood event.

t

Flood wall to the rear of Mall
House. No defences required
to the front of the property and
full access during flood event.

Set-back flood wall along Mall
Road Section A.

Road raising and demountable
flood barrier across the Island
House entrance.

No demountable across the
Mall Road.

Option 3

Flood wall around the entire
perimeter of Mall House.
Demountable barrier to the
vehicular entrance at the front
of the property. Ramped
access required to the
pedestrian entrance to provide
pedestrian access only during
a flood event.

No defences to Mall Road.
Section A.

Road raising of entire Scanlon
Park Junction. Demountable
barrier across the Mall Road
Demountable flood barrier
across the Island House
entrance.

Set-back flood wall along Mall Road Section B. Flood wall
alongside Maher's Pub car park to the Meadowbrook cul-de-sac.
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F1/South section Embankment from Meadowbrook Estate to Stormont House. Low-level flood wall adjacent to existing wall.
Road raising along entrance road.
Road raising and demountable barrier across Chapel Hill Road.
F2/South section Embankment to the rear of Coolbane Woods.
F3/South section
G/South section Removal of overgrown vegetation from the Cedarwood Stream, from its interface with the railway crossing to

property Coole House, as part of the construction works. Annual inspection and maintenance thereafter to
manage future vegetation that may impact conveyance.

Replacement of the existing circular culvert at property Coole House with a larger rectangular culvert.
Widening of the existing channel for a distance of ¢. 15m immediately upstream of this culvert.

'k‘

¢ -

A% 38 Rivergrove B&B

Cedarwood
Stream

g Mall House

Mall Road
(Section A)

Scanlon Park Junction

Island ]
House Mall Road
(Section B)

Stormont
House

Coolbane
Woods

Figure 3-1: Flood cells used during optioneering.

As shown in the Table 3-2, the measures in the northern and southern sections are common to all three
options. The central section differs in measures for each option. Options 2 and 3 share common measures
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in the central section, includingaset-back fl ood wall al ong Mall Road and
Pub car park.

A detailed description of each measure is provided in the Castleconnell Flood Relief Scheme Options
Report!. For reference overview figures are shown overleaf.
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Figure 3-2: Option 1 overview
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Figure 3-3: Option 2 overview
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Figure 3-4: Option 3 overview

3.2.1 Environmental Comparison of Options
The potential environmental impacts associated with all Options are summarised below. As the three
Options are identical in the northern and southern sections, the expected impacts in these areas are also
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identical. The main focus of the summary is therefore on the central section of the scheme and comparison
of the impacts of measures in this section.

Option 1

Hydrology, Hydrogeology and Hydromorphology

The highest adverse effects on water would be in the central section as a result of the construction of the
causeway and embankment at Island House crossing over the Cloon Stream. Due to the direct changes to
the Cloon Stream, there would likely be a high negative effect. Temporary impacts to water quality would
be likely during construction, and permanent impacts to the hydromorphology of the stream would occur
once operational.

Impacts on the water environment in the northern and southern sections would be largely temporary and
moderate, limited mostly to the construction stage. Once operational, the proposed pumped foul connection
at Grange House, which currently discharges raw sewage directly to the Cedarwood Stream, to the public
foul sewer to the north is expected to have positive impacts on water quality. This positive impact is the
same in all three Options.

Biodiversity

|l mpacts on biodiversity are |likely to occur due

and requirements for vegetation removal in places. While in the northern and southern sections the impacts
would be slight to moderate and largely limited to the construction phase, such as the use of machinery or
construction of a haul road for movement of a piling rig, operational impacts would be likely in the central
section. Potential risk for high negative effects on the biodiversity of this area would be due to the
construction of the raised causeway and embankments within the heavily wooded area around lIsland
House, which is within the Lower River Shannon SAC. A slight negative impact is also likely in the
operational phase in the northern section at Grange House, due to the introduction of a culvert.

Most impacts on biodiversity in the northern and southern sections would be during construction.
Embankment construction at Coolbane Woods and Stormont House in the southern section would require
vegetation removal which could lead to moderate negative impacts.

Cultural Heritage

Impacts in the northern section would be moderate negative, due to its location in an Architectural
Conservation Area (ACA) and proposed alterations to the curtilage of a building on the Record of Protected
Structures (RPS).

In the central section, works on the boundary walls of Island House (listed on the RPS) and changes to the
curtilage of other protected structures such as Mall House (listed on the National Inventory of Architectural
Heritage) would cause moderate negative impacts. The highest potential impact would be high negative
due to the alteration of the bridge to Cloon Island (RPS 5056). This Option proposes replacement of the
Island House causeway to the MRFS level and raising of the entrance road to Island House to provide
unimpeded access during flood events. These would lead to significant alterations to the stone bridge,
causing a significant negative impact.

Construction works and the introduction of flood walls in the vicinity of Castleconnell Castle (LI001-003) will
have a slight permanent impact on its setting but would not affect the Castle itself. Construction work will
take place in the Zone of Notification of the Castle however, so mitigation measures will be required. This
impact will not be significant. In other cultural heritage receptors impacts would be slight negative to no
impacts.

Positive impacts on various cultural heritage features are likely as they will provide an improved standard of
flood protection as a result of the scheme.

Landscape and Visual Amenity
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Flood walls along Rivergrove B&B and Grange House in the northern section would cause temporary visual
impacts during the construction phase, and permanent moderate negative effects on visual amenity once
operational. Mitigation in the form of glass panels in the proposed flood walls at these properties to maintain
views of the river, are feasible to reduce these impacts.

In the central section flood walls would be built around one house, resulting in permanent moderate negative
effects on visual amenity. Provision of flood wal
There are no permanent effects on visual amenity and landscape from road raising or embankment at
Scanlon Park.

Impacts in the southern section would be similar to those in the northern section and would likely not be
significant.

Construction and access impacts

Across the scheme, temporary negative impacts are likely during construction, due to temporary disruption
to access or from construction noise and vibration. These are likely to be slight negative and would be typical
of construction projects.

Once operational, during flood events access to Castleconnell from the north would be restricted by the
demountable flood barrier across Mall Road at the Scanlon Park entrance. Access would also be restricted
from the south by the demountable flood barrier across Chapel Hill. These impacts would be moderate but
intermittent, with alternative routes to and from the village available. Access will be required to private
property during the operational stage for inspection of defences and repair if necessary. Vehicular access
to one property will be restricted during flood events.

These impacts are discussed in further detail within the Construction Environmental Management Plan
(CEMP).

Option 2
Hydrology, hydrogeology and hydromorphology

The highest impact on water from this Option would be temporary moderate negative in the central section.
Construction of flood walls along the length of the Mall Road and rebuilding of the boundary wall along
Island House would have the potential to increase sedimentation and runoff entering the nearby waterways
through the SAC habitat along the walls. The total length of works is greater than in Options 1 or 3, leading
to a greater impact than those Options.

Once operational, the flood wall along the length of the Mall Road would provide protection for a long section
of road, reducing the potential for pollution and sedimentation during flood events. Furthermore, as the
design has detailed the construction of the wall approximately 1m back from the existing wall it would enable
a 1m wide strip to be naturally reinstated. These are positive impacts compared to Options 1 and 3.

Impacts on the water environment in the northern and southern sections would be largely temporary and
moderate, limited mostly to the construction stage. Once operational, the proposed pumped foul connection
at Grange House, which currently discharges raw sewage directly to the Cedarwood Stream, to the public
foul sewer to the north is expected to have positive impacts on water quality. This positive impact is the
same in all three Options.

Biodiversity

|l mpacts on biodiversity are |likely to occur due
and requirements for vegetation removal in places. During construction the haul road for the piling rig will
also have temporary impacts in all three Options. While construction will occur close to or within vegetated
areas in various places, there are fewer defences proposed in wooded areas than in Option 1. Removal of
the sluice gates on the Island House causeway structure will result in a long-term positive impact. This would
result in fewer direct impacts on biodiversity than Option 1.
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Greater levels of construction are required in Option 2 compared to Option 3, where there is less
construction along the Mall Road. However, the setback of the wall in Option 2 would lead to long-term
positive impacts in the operational stage, as it would provide an extension of the existing riparian zone which
would be naturally reinstated over time. The immediate area along the wall will be kept free of vegetation,
to allow for regular visual and scheduled maintenance. With these positive impacts the overall impact on
biodiversity would be moderate.

Potential impacts during construction and operation phases in the northern and southern sections would be
the same as Options 1 and 3.

Cultural heritage

Impacts on cultural heritage in the north and south of the scheme are the same as for Options 1 and 3.

In the central section, works on the boundary walls of Island House (listed on the RPS) and changes to the
curtilage of other protected structures such as Mall House would cause moderate negative impacts, as in
Options 1 and 3. Potential impacts are lower than Option 1 as measures to the Island House causeway are
different. In Option 2, it is proposed to raise the driveway and level of the road, with no significant alteration
to the causeway, unlike in Option 1. The proposals will include repair of stonework where required and fixing
of a handrail to some castellations, which would be aligned to the cultural heritagec onsul t ant sdé advi

Positive impacts on various cultural heritage features are likely as they will have an improved standard of
flood protection as a result of the proposed scheme.

Landscape and visual amenity

Flood walls along Rivergrove B&B and Grange House in the northern section would cause temporary visual
impacts during the construction phase, and permanent moderate negative effects on visual amenity once
operational. Mitigation measures, such as installing glass panels in the proposed flood walls at these
properties to maintain river views, are feasible to reduce these impacts.

Impacts in the southern section would be similar to those in the northern section and would likely not be
significant.

In the central section, flood walls would be built around three sides of one house, resulting in permanent
moder ate negative effects on visual amenity. Provisiol

of Mall Road would also lead to a slight negative effect.

Construction and access impacts

Across the scheme, temporary negative impacts are likely during construction, due to temporary disruption
to access or from construction noise and vibration. These are not likely to be significant and would be typical
of construction projects.

Once operational, no impacts on access to Castleconnell from the north would be expected for members of
the public as the flood walls remove any need for a demountable flood barrier at this point. Intermittent
access issues would still occur due to the demountable flood barrier at Coolbane Woods. Access will be
required to private property during the operational stage for inspection of defences and repair if necessary.
Vehicular access to two properties will be restricted during flood events

These impacts are discussed in further detail within the Construction Environmental Management Plan
(CEMP).
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Option 3
Hydrology, Hydrogeology and Hydromorphology

The highest impact on water from this Option would be temporary moderate negative in the central section.
Construction of flood walls along part of the Mall Road and rebuilding of the boundary wall along Island
House would have the potential to increase sedimentation and runoff entering the nearby waterways through
the SAC habitat along the walls.

Operational impacts are not likely to be significant. The reduction in length of the flood wall along the Mall
Road would provide less protection from potential pollutants than with Option 2.

Impacts on the water environment in the northern and southern sections would be largely temporary and
moderate, limited mostly to the construction stage. Once operational, the proposed pumped foul connection
at Grange House, which diverts the existing foul line from the Cedarwood Stream to the public foul sewer
to the north, is expected to positively impact water quality. This positive impact is the same in all three
Options.

Biodiversity

|l mpacts on biodiversity are |likely to occur due
and requirements for vegetation removal in places. During construction the haul road for the piling rig will
also have temporary impacts in all three Options. While construction will occur close to or within vegetated
areas in various places, there are fewer defences proposed in wooded areas than in Option 1. This would
result in fewer direct impacts on biodiversity than Option 1.

Greater levels of construction are required in Option 2 compared to Option 3, where there is less
construction along the Mall Road. However, the setback of the wall in Option 2 would lead to long-term
positive impacts in the operational stage, as it would provide an extension of the existing riparian zone which
would be naturally reinstated over time. Option 3 does not benefit from this increase in riparian area.

Potential impacts during construction and operation in the northern and southern sections would be the
same as Options 1 and 2.

Cultural Heritage

Impacts on cultural heritage in the north and south of the scheme are the same as for Options 1 and 2.

In the central section, works on the boundary walls of Island House (listed on the RPS) and changes to the
curtilage of other protected structures such as Mall House would cause moderate negative impacts, as in
Options 1 and 2. Potential impacts are lower than Option 1 as alterations to the Cloon Island bridge are not
required.

Positive impacts on various cultural heritage features are likely as they will have an improved standard of
flood protection from the scheme.

Landscape and Visual Amenity

Flood walls along Rivergrove B&B and Grange House in the northern section would cause temporary visual
impacts during the construction phase, and permanent moderate negative effects on visual amenity once
operational. Mitigation measures, such as installing glass panels in the proposed flood walls at these
properties to maintain river views, are feasible to reduce these impacts.

Impacts in the southern section would be similar to those in the northern section, and would likely not be
significant.

In the central section flood walls would be built around one house, resulting in permanent moderate negative
effects on visual amenity. Provision of flood w
also lead to a slight negative effect.
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Construction and access impacts

Across the scheme, temporary negative impacts are likely during construction, due to temporary disruption
to access or from construction noise and vibration. These are not likely to be significant and would be typical
of construction projects.

Once operational, during flood events access to Castleconnell from the north would be restricted by the
demountable flood barrier across Mall Road at the Scanlon Park entrance. Access would also be restricted
from the south by the demountable flood barrier across Chapel Hill. These impacts would be moderate but
intermittent, with alternative routes to and from the village, available. Access will be required to private
property during the operational stage for inspection of defences and repair if necessary. Vehicular access
to two properties will be restricted during flood events.

These impacts are discussed in further detail within the Construction Environmental Management Plan
(CEMP).

The environmental impacts discussed above are summarised in Table 3-4. It provides a clear comparison
between impacts on each Option. The weight of the effect is displayed by different symbols: the blue circle
represents High potential effects; orange represents Moderate potential effects and green is a Slight or
Neutral effect. These symbols are shown below:

High potential effect .

Moderate potential effect

Slight/no potential effect
3.22 Cost

A full break-down of costs for the three Options is provided in the Options Report?.

3.2.3  Multi Criteria Analysis Outcomes

The effectiveness of each of the feasible Options can be measured in terms of how it achieves a set of flood
risk management objectives. This section summarises the detailed multi-criteria analysis (MCA) of the
shortlisted Options, which was carried out to evaluate the performance of each Option in terms of predefined
objectives. It follows the OPW Guidance Note adopted for the Flood Risk Management Plans, which was
applied to the detailed scheme appraisal. Each of the MCA objectives has also been weighted both globally
and locally to reflect the importance of each. These weightings are in accordance with the OPW Technical
Methodology Note (TMN) i Option Appraisal and the Multi-Criteria Analysis (MCA) Framework.

Criteria Scores: The MCA produces a weighted score for each objective and the sum of these within each
of the criteria classifications is the Criteria Score, as summarised in:

A MCA Benefit Score: The sum of the scores for the economic, social and environmental criteria. It
excludes the technical criteria score. This score represents the net benefits of the Option.

A Option Selection MCA Score: The sum of the scores for all four of the criteria. This score compliments
the MCA Benefit Score with the Technical Criteria Score, and hence includes all of the aspects that
should be taken into account in considering the Preferred Option for a given location.

Table 3-3: Summary of MCA score for each Option

Criteria Option 1 Option 2 Option 3
Technical 550 700 450
Economic 354 396 354
Social 151 151 151
Environmental -975 -164 -316
MCA Benefit Score -470 383 189
Options Selection 80 1083 639

Score
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The MCA score table shows that Option 2 provides the highest score in terms of technical, environmental
and economic criteria.

The negative value in the environmental criteria indicates negative impacts. Positive or no impacts would
be represented by positive values. Option 2 has the highest value (-164) in the environmental criteria which
means that environmental impacts are lower for this Option. Furthermore, this result is attributed also to the
positive impact that measures in Option 2 provide to biodiversity. It also scores higher on technical and
economic criteria.
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Table 3-4: Summary of environmental impacts
North Central South
Option 1 2 3 1 2 3 1 2 3
Hydrology
hydrogeology .
hydromorphol
ogy
Biodiversity .
Cultural .
Heritage
Landscape
and visual
amenity
Construction
impacts
Operational
access
Alterations to the Cloon
Island bridge will lead to
high negative impacts on P ial .
cultural heritage. This _ Potential r;\egatllve
structure is listed on the impacts to hydrology Y
Limerick Record of and hydromorphology The southern section is identical in all 3
Protected Structures and biodiversity are No high negative impacts are Options. Impacts to hydrology in this
L o RPS) and the proposed pres_ent in this area as in expe_ctec_i in this area. The section will be less S|gn|f|ca_nt than in
ghfig:srthl\igljzs;ttéogels;ﬂsgtgf_?égsagrg :S\Iterazions will r?eggtively Options 1 and 3. Due to reduction in wall length along the central and northern sections as the
P poésible to hydrc?logy due to affect the structure the extended length of the Mall will reduce potential measures are set back further from the
construction works in close proximity to Construction within the wall gnd greater impacts on hydrology and Shannon_. Construction adjacent to the
Comments the River Shannon. Impacts to ded Id lead construction needs, this hydromorphology compared to Lower River Shannon SAC and in the
biodiversity are also e;x e?:ted to be Woﬂ. eh area cou p ea impact will be greater Option 2, while impacts to wooded area west of Coolbane Woods
moderate in the northerm gection dus o tg igh negative effects than in Option 3 biodiversity will be less than in could lead to moderate negative
disturbance and habitat loss dufin gjrl?]gbgo;strugnon %n However, the long-term Option 1, as embankments impacts. During flooding, the
construction 9 Oth d'o Ilversny dan positive from increasing and road raising are not demountable barrier at the entrance to
: hvd yaro c;]g3|’ an - the riparian area required within the woodland Coolbane Woods will impact access
ydromorpho ngy.h e adjacent to the wall around Island House. into and out of Castleconnell, however
e;ggitlzumcgr?tna(t) I;I;n d partially offsets the alternative routes are available.
; negatives of
House would directly cor?struction
impact the Cloon Stream ‘
during construction and
operation.
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3.3 Preferred Option selection

Following the Options Assessment outlined in the above sections, a Preferred Option emerged. The three
Options considered provide the same level of protection to existing properties in Castleconnell and they
have common elements among them. These include the northern section (the area to the north of the Mall
Wall) and the southern section (the area to the
Participation Days (PPD) and liaison with the local community and affected landowners, was essential in
choosing the Preferred Option. One of the key desires identified at the PPDs was to maintain access along
the Mall Road. This was taken into consideration during the Option Selection process.

The differences in the Options occur in the central section. All three Options included local protection to Mall
House and Dunkineely House, but this takes slightly different forms in Option 2.

At the entrance to Island House, Option 1 proposed significant works to the existing causeway. To prevent
flood waters passing the causeway and entering the Village, the Option proposed to replace the existing
causeway structure and the provision of penstocks to close off the openings that extend through the
causeway, allowing it to act as a flood defence structure. Barriers to this Option included the fact that the
causeway is listed on the Record of Protected Structures and is located within the SAC. This would make
implementation challenging, which is reflected in its low environmental score. Option 1 also proposed no
protection to the Mall Road and proposed a demountable barrier crossing the Mall Road near the junction
with Scanlon Park. There would also be local raising of the road level at this junction and an earth
embankment constructed along the north side of Scanlon Park to tie into higher ground. Option 1 would
result in The Mall Road being closed to all traffic during flood events.

Option 1 also proposed the construction of an earth embankment across Cloon Stream, extending from the
car park to Maherdés pub into the higher ground
village via the south side. Culverts would be provided through this embankment to allow flow through Cloon
Stream under normal flow conditions however, penstocks or non-return valves would be installed on these
to prevent backing up of flows during flood events. The advantage in this measure would be the removal of
the need to provide a flood wall along The Mall
would mean the embankment would be constructed within the SAC.

Option 3 would remove the need to significantly amend the causeway to Island House and for the
embankment extending across Cloon Stream within
does this through the provision of a flood wall along The Mall from the entrance to Island House and the car
park at Maheré6és pub. This has the advantage of |
This Option would still rely on the provision of localised raising of the road at the entrance to Island House,
approximately 300mm higher than in Option 1, an embankment extending parallel to Scanlon Park and a
demountable barrier crossing The Mall Road. It also means that, as with Option 1, The Mall Road would be
closed to all traffic during a flood event.

Option 2 has been developed to prevent the flood water from entering The Mall Road through the
construction of a new flood wall to replace the Mall Wall from the entrance to Island House, to Mall House.
The presence of the SAC and in particular the alluvial woodland has been considered. To mitigate impacts
on these, would be constructed outside the boundary of the SAC. This Option would result in a slight
reduction in the width available for the highway and footpath along this length of The Mall Road. Therefore,
to provide a passive element to the flood defence at the entrance to Island House, it was proposed to raise
the entrance road level by c. 250mm and provide a demountable barrier at the entrance to the causeway.

Feedback received from the local community at the Public Participation Days (detailed in Chapter 5
Consultation) strongly favoured maintaining the access along the Mall Road once the flood relief scheme is
operational. This was taken into consideration during the selection of the preferred option. Maintaining
access along Mall Road offers significant health and safety benefits. It ensures that a safe access route
remains open during flood events, preventing the public from attempting to use flooded roads. Further
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feedback from the PPDs highlighted the importance of retaining the heritage of the village and minimising
effects on the environment as much as possible, which informed the construction techniques, alignments
and materials proposed.

When considering benefit cost ratio (BCR), it should be noted that none of the Options provide a BCR
greater than 1. Det ail s are given in Chapter 8
Castleconnell Flood Relief Scheme Options Report!. Option 3 provides the highest BCR (0.82) and the
additional cost of the new Mall Wall results in Option 2 having the lowest BCR (0.69) of the three Options.
However, BCR does not account for intangible benefits such as improvement of ecology and landscape,
maintaining access along the Mall Road (which was requested by the local community), increasing the
footprint of the SAC by c. 1 m along the Mall Road and enhancing the woodland at the Coolbane Woods.
The Steering Group recommended that the scheme progress with Option 2 despite providing a low BCR.

3.3.1 Summary of Preferred Option (Option 2)

From the screening of alternative measures and assessment of options, Option 2 emerged as the Preferred
Opti on. This decision considered the projectos
technically feasible, perform better in terms of economic criteria and have the lowest negative environmental
and social impacts.

The measures included in Option 2 will have the lowest environmental impact of the three options. Its
minimal impact on the SAC makes this option preferable for protecting an internationally designated site.
Additionally, it will enable the continuity of riparian vegetation and the natural reinstatement of land along
the Mall over time, which is a positive impact. Option 2 also provides better access during flood events
compared to Options 1 and 3, as it maintains full access to Mall Road during these events. Replacing the
Mall Wall also removes the risk of collapse of the existing wall under hydrostatic pressure during a flood
event.
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4 Description of Proposed Development

4.1 Introduction

This section of the EIAR outlines the proposed FRS for Castleconnell as shown in Figure 4-2. The proposed
FRS has been previously described in the project Options Assessment Report as the Emerging Preferred
Option. Generally described, it comprises a series of flood defences positioned along the left (eastern) bank
of the River Shannon as it flows past Castleconnell, comprising new flood walls, earth embankments, road
raising, and demountable flood barriers, and works to the Cedarwood Stream. Details are provided in the
sections below. In addition to this, reference is made in the EIAR to engineering drawings produced as part
of the FRS application, and Photomontages have been prepared as part of Chapter 13.

The engineering drawings accompanying the application are as follows:

A List of drawing names to be added

4.2 Site Location and Context

The study area for the proposed Flood Relief Scheme, as assessed in the FRS Options Report?, is outlined
in red in Figure 4-1.

The River Shannon is the largest river in Ireland, with a total catchment area covering approximately 15,700
kmZ. The river rises in the Cuilcagh Mountains, at Shannon Pot, in Co. Cavan. The river flows in a southerly
direction, discharging in the Shannon Estuary. Approximately 10,824km?2 of the Shannon catchment and
associated flood flow is drained via Castleconnell Village.

Flood flows at Castleconnell are heavily influenced by Parteen Weir and Lough Derg which is approximately
6.5km upstream of Castleconnell Village.

There is a topographical fall in a southerly direction with road levels adjacent to Rivergrove B&B on the
Lacka Road of ¢.24mOD falling to 22.7mOD on Chapel Hill fronting the public carpark

Castleconnell is served by the M7 motorway, R445 regional road, and the Limerick-Ballybrophy railway line.
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Figure 4-1: Castleconnell FRS Catchment Overview
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4.3 Description of Proposed Development

The proposed development comprises the following. Numbers refer to references shown in Figure 4-2:

4.3.1 Rivergrove B&B and Grange House

Rivergrove B&B and Grange House are located at the northern end of Castleconnell Village on Elvers Road.
Both are detached buildings with private gardens, with high stone walls separating them from the road,
which is a narrow single-lane road lined with stone walls and trees or hedgerows. Rivergrove B&B is
adjacent to the River Shannon, with views over the river and the riparian vegetation along its banks. Grange
House is south of Rivergrove and also looks onto the River Shannon. Both houses have driveways which
open onto Elvers Road.

The proposed development will require replacement of the existing wall to the west of Rivergrove B&B with
a new flood wall (Figure 4-2, No. 1). The new flood wall extends across the existing entrance and a new
entrance will be provided at higher ground further to the East. Provision of a new low-level plinth inside the
existing front boundary wall to the north of the B&B will avoid the need to replace the existing high stone
wall. The proposed flood walls at this location will have a sheet piled foundation with a reinforced concrete
plinth supporting a reinforced concrete flood wall which will be clad in stone similar to the existing wall. A
short length of glass panels will be provided within the flood wall to maintain key views of the river from the
conservatory.

The existing wall to the west of Grange House (Figure 4-2, No. 2) will also be replaced with a new flood wall
that will continue along the southern side of the driveway until it ties in with high ground. Glass panels will
be provided in sections, as agreed with the homeowner, to maintain key views of the river from key areas
of the house. The proposed flood wall at this location will have a sheet piled foundation with a reinforced
concrete plinth supporting a reinforced concrete flood wall which will be clad in stone similar to the existing
wall. The open section of the Cedarwood Stream adjacent to the Mill Building will remain in place as a visual
point of interest, but will be disconnected from the watercourse. A new diverted culvert will be constructed
just north of the open feature, which will carry the watercourse to its outfall into the River Shannon. A new
pumped foul connection will be provided to the public foul sewer to replace the existing free outfall from the
house to the Cedarwood Stream open feature.

In this location tree removal would be required to facilitate construction on the new flood wall and to
accommodate the driveway reconfiguration at Rivergrove B&B. Most of the trees to be removed are small
garden trees. Details are provided in the Arboricultural Impact Assessment (AIA) and Chapter 8.

4.3.2 Mall House

Mall House is a two-storey detached house at the northern end of the Mall Road. The house is overlooking
the River Shannon. A private access lane runs along the western edge of Mall House to Dunkineely House,
directly north of Mall House. The access lane separates Mall House from the River Shannon.

The walls to the north, west and south of Mall House will be replaced with a new flood wall that will be clad
in stone similar to the existing wall (Figure 4.2, No. 3). Where the northern face of the house is constructed
against the boundary wall, a ramp will be constructed in the property of Dunkineely House to cut off flows
from this side. The northern wing wall and hedge to the main entrance of Dunkineely House will be removed
and demountable barriers will be provided in the gateway (one existing vehicular entrance plus one
proposed pedestrian entrance). No protection is required to the front because the Mall Road is protected.
(Figure 4.2, No. 4).

In this location tree removal would be required to facilitate construction on the new flood wall, most of which
are small garden trees. This removal is needed to facilitate the construction of the new flood wall. Details
are provided in the Arboricultural Impact Assessment (AlA) and Chapter 8.
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43.3 Mall Road

Mall Road is a single-lane road connecting Castleconnell Village centre with the residential areas to the

north, including Mall House, Grange House, and Rivergrove B&B. Works will take place along a stretch of

Mal | Road from Maherds Pub in the sout h, north past
Mall House (approx. 450m in total). A low stone wall runs along its entire length on its western side, except

for the entrance to |Island House, and s ecesstodherivermal |
(known as opes).

The northern end of Mall Road, from the Island House/Scanlon Park junction to Mall House, has good views
of the River Shannon to the west, with sections of trees or other vegetation. On its eastern side is a large
green field, with several detached houses at the northern end, across from Mall House.

o

The southern end of Mal/l Road, from the junction down

on Cloon Island and Island House.

The existing wall to the west of the Mall Road will be demolished, with a new flood wall constructed which
will be set back by c. 1m and constructed outside the SAC and alluvial woodland (Figure 4-2, No. 5). The
existing footpath along the Mall Road will similarly be moved back in line with the new wall. However, c.
55m immediately south of the entrance to Island House, the existing wall will be replaced along its existing
alignment due to the narrowness of the road (Figure 4-2, No. 8).

A demountable barrier will be constructed in the main fisherman access point through the Mall wall, known
|l ocally as BFigurd42 Nc®.6s sl ip

In this location tree removals will be required, outlined in the standalone Arboricultural Impact Assessment
Report. Most of the trees are on the southern part of the road along its border with Cloon Island. These are
the trees immediately adjacent to the existing stone wall, with more existing trees west of these which will
remain in place. The impact of this is assessed in the Arboricultural Impact Assessment (AlA) and Chapter
8.

4.3.4 Island House and Scanlon Park Junction

The Island House and Scanlon Park junction approximately splits Mall Road into northern and southern
halves. It is an uncontrolled junction, with no pedestrian crossing markings, and a stop sign from the Scanlon
Park side. Immediately south of the junction on the Scanlon Park (eastern) side of Mall Road is a pumping
station owned and operated by Uisce Eireann.

Island House itself sits on Cloon Island, and is accessed from Mall Road by a causeway and long driveway.
Several trees along the driveway will require pruning to facilitate the works, but will all be retained.

A ramp will be constructed at the entrance to Island House (Figure 4.2, No. 7), to the 6504 event

flood level (23.70m). A flood gate will be providedon t op of this to defend up t

('t mitations in operational conditions)o6 (24.24m).
100mm, will be required to accommodate this. The driveway to Island House will also be raised by c. 250mm

and a handrail will be provided along either side of the causeway. The sluice gates on the causeway

structure will be removed to allow flow through Cloon Stream.

435 Maher ds Pub

Maher déds Pub is at the southern end of Mall Road, with

with Cloon Island.

Anew fl ood wall al ongs willee prbvidadgFigore 4-2 Nab 9). dt & proppsad tk set
back the wall along the rear (western) boundary by c. 6m to remain outside of the root protection zone of
the Cedar tree, which is used by herons for nesting. This flood wall extends along the northern boundary of
nr. 7 Meadowbrook Estate, terminating at the end of the cul-de-sac. A section of the existing boundary wall
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will be removed, and a gate will be provided through the wall for emergency access to Stormont House and
for maintenance of the embankment in the Stormont House grounds only. There will be no access for
members of the public through the gate.

In this location trees removal will be required to facilitate the construction of the new flood wall. Details are
provided in the Arboricultural Impact Assessment (AIA) and Chapter 8.

4.3.6 Meadowbrook Estate

Meadowbrook Estate is a cul-de-sac residential estate of 12 no. houses, with an entrance of New St. The
houses are semi-detached with small front and rear gardens. To the west and northwest of Meadowbrook
is a green area and wooded area associated with Cloon Island and Stormont House.

A flood embankment will be constructed along the rear of Meadowbrook Estate, from nr. 7 Meadowbrook
Estate and north of Stormont House (Figure 4.2, No. 10). This will tie in with the new flood wall along nr. 7
Meadowbrook Estate, with a gate provided through the wall between the estate and the new embankment.

In this location trees removal will be required to facilitate the construction of the new embankment and new
flood wall. Details are provided in the Arboricultural Impact Assessment (AIA) and Chapter 8.

4.3.7 Stormont House

Stormont House is a detached house on a large plot of land which is adjacent to the River Shannon, west
of the centre of Castleconnell. The house has wide views of the river, with a low stone wall along its western
side. The house is accessed by a long driveway from Chapel Hill to the south, which passes by Castleconnell
Castle and two other houses to the east.

A low-level flood wall will be constructed along the west of Stormont House (Figure 4-2, No. 11), inside the
existing castellated boundary wall. The ground levels along the Stormont House entrance road will also be
raised, and a short length of low-level flood wall to tie in with rock at the Castle in two locations, one to the
east of the entrance to Stormont House and the second adjacent to the road raising at the Coolbane Woods
junction will also be constructed. These walls will be concealed by earth at either side.

In this location trees removal will be required to facilitate the construction of the new embankment and new
flood wall. Details are provided in the Arboricultural Impact Assessment (AlA) and Chapter 8.

4.3.8 Coolbane Woods

Coolbane Woods is a small residential estate to the south of Castleconnell, accessed from Chapel Hill. The
estate is bound to the west by a wooded area, with trees also lining the entrance road to the houses.

At the junction,road r ai sing to t he &willodcuradiacemttcdthe tddtle fFEEe 4-2¢ v e |
No. 14). A demountable flood barrier to the west of the junction will be constructed, to defend up to the
6Baseline Design Event (limitations in operational corn

A flood embankment will be constructed along the southern boundary of the Coolbane Woods entrance
road and al ong t he-4odi@into higher gnoond s ¢he south (Bigure 4-2, No. 15).

In this location trees removal will be required to facilitate the construction of the new embankment. Details
are provided in the Arboricultural Impact Assessment (AlA) and Chapter 8.

4.3.9 Cedarwood Stream

The Cedarwood Stream is a tributary of the River Shannon which flows in a westerly and north-westerly
direction between the residential areas of Cedarwood Grove and The Commons, under The Commons
Road, along the back of gardens of houses in Castle Court and on Elvers Road, before outflowing to the
River Shannon near Grange House (Figure 4-2, No. 16). The stream has a narrow riparian strip and is
heavily overgrown.
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Overgrown vegetation will be removed from the Cedarwood Stream, from its interface with the railway
adjacentto a property k n o wn a s (V84@®¥IX), & art of the construction works. As outlined in the
standalone Arboricultural Impact Assessment Report, 1 no. will be removed. Annual inspection and
maintenance will take place thereafter to manage future vegetation that may impact conveyance. An existing
1.2m diameter circular culvert at Coole House will be replaced with a larger rectangular culvert (2m wide x
1.3m high) to ensure improved conveyance. The impact of this is assessed in the Arboricultural Impact
Assessment (AlA) and Chapter 8.
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Figure 4-2: Proposed Flood Relief Scheme layout
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