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FLOOD RISK REVIEW

1 INTRODUCTION

RPS Consulting Engineers was commissioned by Fingal County Council to provide Road Design
Engineering Services for the proposed Church Fields Road Link Design from Damastown Avenue to
Wellview Avenue including the upgrade of Wellview Avenue to Lady’s Well Road, Mulhuddart, Dublin 15.
The scope of services included review of the Draft Strategic Flood Risk Assessment Report (Roughan and
O’Donovan Consulting Engineers, 2019) for the Church Fields Land Management Plan (LMP) to inform the
design and final layout for Church Fields Road Link Design.

The Church Fields Land Management Plan (LMP) Strategic Flood Risk Assessment Report (SFRA) is
attached to this report in Appendix A.
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FLOOD RISK REVIEW

2 FLOOD RISK ASSESSMENT SUMMARY

The Draft Strategic Flood Risk Assessment Report (Roughan and O’Donovan Consulting Engineers, 2019)
for the Church Fields Land Management Plan (LMP) was carried out in three stages:

e Stage 1 — Flood Risk Identification
e Stage 2 — Initial Flood Risk Assessment
e Stage 3 — Detailed Flood Risk Assessment

The Stage 1 assessment included a review of the existing information for a possible flood risk to the Church
Fields LMP lands. The existing information reviewed consisted of the following:

o Office of Public Works (OPW) Preliminary Flood Risk Assessment (PFRA) predicted flood maps

e OPW Benefitting Land Maps

e OPW National Flood Hazard Mapping

e Geological Survey of Ireland (GSI) Maps

e Ordnance Survey Ireland (OSI) Historical Maps

e Irish Coastal Protection Strategy Study (ICPSS)

e Fingal Development Plan 2017-2023

e Irish Water/ Fingal County Council Drainage Records

e News Reports
The assessment identified possible fluvial flood risk from the East Pinkeen Stream and pluvial flooding from
overland flow which was shown on the OPW PFRA maps. Based on this finding, the assessment was
progressed to Stage 2 of the FRA.
The Stage 2 assessment outlined the possible flood risk to the Church Fields LMP lands from all possible
flood sources. The assessment identified the Church Fields LMP lands to be within the 1% and 0.1% AEP
(i.e. Flood Zone A and B, respectively) flood extents from East Pinkeen River and a possible pluvial
(Overland flow) sources. Hence a detailed FRA (Stage 3) was deemed necessary to address potential risk
from fluvial and pluvial sources for the proposed Church Fields Land Management Plan.
The Stage 3 assessment consisted of an hydrological analysis for the East Pinkeen Stream, rainfall
estimation and a 1D-2D hydraulic model to predict the fluvial and pluvial flooding. The report noted that the
hydraulic model showed significant areas of flooding in areas directly adjacent to the East Pinkeen River. It
was recommended that the out of bank flooding areas identified from the model to be designated amenity

areas to accommodate the flooding around the proposed infrastructure. The pluvial flooding areas identified
at low points to be addressed using Sustainable Urban Drainage Systems (SuDS).
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FLOOD RISK REVIEW

3 OBSERVATIONS

The flood risk identification and assessment in the Draft Strategic Flood Risk Assessment Report for the
Church Fields Land Management Plan (LMP) was carried out in accordance with “The Planning System and
Flood Risk Management” guidelines. A sequential approach was applied in the proposed flood mitigation
measures to accommodate the proposed Land Management Plan on the Church Fields lands in line with the
guidelines.

A review of Stage 1 — Flood Risk Identification in the Church Fields LMP SFRA report was carried out to
confirm the information included was up to date and accurate. The results of this exercise confirmed this to
be the case. The results of the Stage 1 assessment in the Church Fields LMP SFRA report did not identify a
potential significant flood risk to the proposed link road. However, localised pluvial flood risk shown on the
Church Field LMP lands in the OPW PFRA maps led to the progression to Stage 2 of the FRA.

In Stage 1, the Draft FRA included a table (Table 5.1) that rated the pluvial flood risk for the Church Field
LMP lands to be ‘Medium’ - i.e. possible pluvial flooding within potential development land areas and
recommended SUDs to be incorporated in the design. However, a pluvial flood model was developed in the
Stage 3 assessment which did not appear to have added value to the outcome of the FRA.

In addition, a fluvial model was built to assess the possible flood risk to the proposed link road from the East
Pinkeen Stream. The results of the hydraulic modelling was reviewed and compared to the predicted flood
map provided in the Fingal Strategic Flood Risk Assessment (FSFRA). The map covering the site included in
the FSFRA was developed as part of the Tolka Flood Study. It is noted that the results of the hydraulic
modelling for the East Pinkeen Stream correlates with the Fingal SFRA predicted flood map at the site
location. The predicted flood maps from both maps did not show the proposed link road to be within 1% and
0.1% AEP fluvial flood extents.
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FLOOD RISK REVIEW

£ CONCLUSION & RECOMMENDATIONS

The Church Field LMP SFRA report was carried out in accordance with the OPW “The Planning System and
Flood Risk Management Guidelines for Planning Authorities” (2009) addressing all possible sources of flooding
to the Church Fields LMP lands.

The results of the hydraulic modelling did not indicate the proposed link road to be susceptible to fluvial flooding
from the East Pinkeen Stream for both the 1% and the 0.1% AEP events. However, the proposed link road is
indicated to be susceptible to flooding from overland flow. The report proposes SUDs to address flooding from
pluvial sources. Therefore, we recommend the draft FRA to be adopted to inform the design and final layout
for Church Fields Road Link Design.
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Appendix A

Church Fields Land Management Plan — Strategic
Flood Risk Assessment
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Roughan & O’Donovan Churchfields, Mulhuddart Surface Water Management Plan

Consulting Engineers Part 1: Strategic Flood Risk Assessment
1. INTRODUCTION
1.1  Commission

1.2

1.3
1.3.1

Roughan & O’Donovan Consulting Engineers (ROD) was commissioned by Fingal
County Council (FCC) to prepare a Surface Water Management Plan to supplement
the Churchfields Land Management Plan in Mulhuddart, County Dublin. As part of
this commission, the Stage |, Il and Ill Flood Risk Assessment for the Land
Management Plan lands was undertaken. The Land Management Plan provides a
programme of new-build housing for the subjected site, including improving the
environment in existing estates in the area.

Scope
The scope of this report is as follows:

° Provide an assessment/identification of flood risk for the Land Management
Plan lands in accordance with “The Planning System and Flood Risk
Management — Guidelines for Planning Authorities” (The Guidelines), 2009,
published by the Department for the Environment, Heritage and Local
Government and the Office of Public Works (OPW).

° Undertake a Flood Risk Assessment Report assessing the hydrology and
hydraulics and determining, modelling and mapping the cause, extents, depths
and mechanisms of flooding in the Land Management Plan lands, taking into
account anticipated future increases in rainfall, river flows and sea level rise as
a result of climate change.

. Provide recommendations for future flood risk assessments for proposed
developments and planning applications, in accordance with The Guidelines.

. Generate flood depth and extent maps for the 1% & 0.1% AEP fluvial flood
events, the 0.5% & 0.1% AEP coastal flood events, (as applicable to the Land
Management Plan lands), and the 1% & 0.1% pluvial flood events. The flood
maps consider the Current Climate Scenario as well as the OPWs Mid-Range
Future Scenario and the High-End Future climate change scenarios (Climate
Change Sectoral Adaptation Plan Flood Risk Management 2015 - 2019).

. Liaison with Consultants completing the Strategic Environmental Assessment
(SEA), Appropriate Assessment and Fingal County Council as well as public
consultation.

Study Area
Overview

The study area is located at Churchfields, Mulhuddart, North County Dublin. The
proposed Land Management Plan lands are located approximately 800m north of the
N3 dual carriageway, 4km north west of the M50 motorway,1.5km north west of
Blanchardstown Institute of Technology, 2.0km north west of Blanchardstown
shopping district and 3.3km north west of Connolly Hospital Blanchardstown. The
Land Management Plan lands are located within an urban environment. The site is
bounded by the Wellview and Avondale Park housing estates to the south,
Damastown Avenue to the north, Damastown Industrial Park to the west and Church
Road to the east. Refer to Figure 1.1 below.
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Figure 1.1: Churchfields, Mulhuddart Land Management Plan lands

Topographic survey data in conduction LIiDAR indicate a considerable fall across the
site from the north east corner with a high point of approximately 87mOD at the
junction of Damastown Avenue and Church Road to the south west corner with an
approximate level of 56mOD.

1.3.2 Catchment Description

The subject lands appear to be within the catchment of the East Pinkeen River as
outlined in Figure 1.2. The East Pinkeen River is the main hydrological feature on
the site and is a tributary of the Tolka River. Both watercourses generally flow from
north west to south east and ultimately discharge into the Tolka Estuary in Dublin
Bay, approximately 13.2km south east of the subject lands.

The East Pinkeen River rises approximately 2.6km north of the subject lands. The
river generally flows in a southernly direction before joining the Tolka River,
approximately 520m south of the subject lands.

The Tolka River rises south of Dunshaughlin, approximately 13.5km north west of the
study area. The river generally flows in a south-easterly direction towards the Tolka
Estuary at Dublin Bay.
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Figure 1.2 East Pinkeen River Drainage Catchment (OPW Hydronet)

Irish Water records indicate that there is existing surface water drainage
infrastructure within the vicinity of the subject lands. The East Pinkeen River crosses
the site from north to south along the western boundary. There is also a minor
drainage ditch at the north western side of the site which is a tributary of the East
Pinkeen River. Upon carrying out a site visit on the 8" March 2019, it was found that
this drainage ditch appeared to be dry. Upon inspection, ROD was unable to identify
any culverts where it is crossed by the remnants of an abandoned road on the site
and it appears to have been filled in immediately west of the new housing
development at Avondale.

1.3.3 Environment

There are no Natura 2000 sites located within the study area; however, the Rye
Water Valley/Carton (SAC) is located 8.0km south west of the lands while the North
Dublin Bay SAC, South Dublin Bay SAC, North Bull Island SPA and South Dublin
Bay and River Tolka Estuary SPA are located approximately 14km south east of the
lands.

Under Article 6(3) of the EU Habitats Directive, an “appropriate assessment” (AA) is
required where any plan or project, either alone or ‘in combination’ with other plans or
projects, could have an adverse effect on the integrity of a Natura 2000 site.
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Natural Heritage Areas (NHAs) are sites of national importance for nature
conservation and are afforded protection under planning policy and the Wildlife Acts,
1976-2012. Proposed NHAs (pNHAs) are published sites identified as of similar
conservation interest but have not been statutorily proposed or designated. The
nearest NHA/pNHAs to the study area are:

. Rye Water Valley/Carton (proposed NHA) ~ 8.0km south west of the
Churchfields Land Management Plan lands.

. Grand Canal (proposed NHA) ~ 9.0km south of the Churchfields Land
Management Plan lands.

o Royal Canal (proposed NHA), ~3.5km south of the Churchfields Land
Management Plan lands.

o Liffey Valley (proposed NHA), ~ 4.8km south of the Churchfields Land
Management Plan lands.

. Santry Demesne (proposed NHA), ~10km east of the Churchfields Land
Management Plan lands.

Therefore, the management of flood risk within the study area must have regard to
potential negative impacts to this environment.

1.4 Proposed Development

The Land Management Plan comprises four different zoning objectives in the Fingal
Development Plan 2017 — 2023 which are shown in Table 1.1 below.

Table 1.1 Land Management Plan Lands Zoning Objectives
Objective Description
RS — Residential Provide for residential development and protect and improve

residential amenity
HA — High Amenity Protect and enhance high amenity areas

OS - Open Space Preserve and provide for open space and recreational amenities

GE - General Provide opportunities for general enterprise and employment
Employment

The Fingal Development Plan for the Land Management Plan lands zoning objective
is reproduced in Figure 1.3 below.
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Figure 1.3: Churchfields Zoning Objectives (Fingal Co Co Development Plan 2017

- 2023)

The main development area stretches east from the Riparian Green Zone to the
open space at Church Road. This main development area comprises approximately
25ha of land. The Riparian Green Strip of approximately 6ha runs along the western
edge of the site. This is formed by the valley of the East Pinkeen River. It stretches
from Damastown Avenue to Damastown Road. The Church Road/Wellview open
space, which comprises approximately 5ha, will be developed in the main as open
space. An area of approximately 0.4ha at the southern extents of the subject area is
zoned for General Employment.
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2. METHODOLOGY
21 Introduction

2.2

23

This report has been prepared in accordance with ‘The Planning System and Flood
Risk Management Guidelines for Planning Authorities’ herein referred to as ‘The
Guidelines’ as published by the Office of Public Works (OPW) and Department of
Environment, Heritage and Local Government (DoHLG) in 2009.

Definition of Flood Risk

Flood risk is a combination of the likelihood of a flood event occurring and the
potential consequences arising from that flood event and is then normally expressed
in terms of the following relationship:

Flood risk = Likelihood of flooding x Consequences of flooding.
To fully assess flood risk an understanding of where the water comes from (i.e. the
source), how and where it flows (i.e. the pathways) and the people and assets

affected by it (i.e. the receptors) is required. Figure 2.1 below shows a source-
pathway-receptor model reproduced from ‘The Guidelines’.

Pathway
e.g. flood defence Receptor Overland

people / housmg‘/ flooding
Groundwater T i

flooding

Source
river or sea

Sewer flooding

Figure 2.1 Source-Pathway-Receptor Model

The principal sources of flooding are rainfall or higher than normal sea levels. The
principal pathways are rivers, drains, sewers, overland flow and river and coastal
floodplains. The receptors can include people, their property and the environment.
All three elements as well as the vulnerability and exposure of receptors must be
examined to determine the potential consequences.

Likelihood of Flooding

The Guidelines define the likelihood of flooding as the percentage probability of a
flood of a given magnitude or severity occurring or being exceeded in any given year.
It is generally expressed as a return period or annual exceedance probability (AEP).
A 1% AEP flood indicates a flood event that will be equalled or exceeded on average
once every hundred years and has a return period of 1 in 100 years. Annual
Exceedance Probability is the inverse of return period as shown in Table 2.1 below.

Table 2.1 Correlation between return period and AEP
Return Period (years) Annual Exceedance Probability (%)
1 100
10 10
50
100
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Consulting Engineers Part 1: Strategic Flood Risk Assessment
Return Period (years) Annual Exceedance Probability (%)
200 0.5
1000 0.1
2.4 Definition of Flood Zones

2.5

Flood zones are geographical areas within which the likelihood of flooding is in a
particular range and are split into three categories in The Guidelines:

Flood Zone A

Flood Zone A where the probability of flooding from rivers and the sea is highest
(greater than 1% or 1 in 100 for river flooding or 0.5% or 1 in 200 for coastal
flooding);

Flood Zone B

Flood Zone B where the probability of flooding from rivers and the sea is moderate
(between 0.1% or 1 in 1000 and 1% or 1 in 100 for river flooding and between 0.1%
or 1in 1000 and 0.5% or 1 in 200 for coastal flooding);

Flood Zone C

Flood Zone C where the probability of flooding from rivers and the sea is low (less
than 0.1% or 1 in 1000 for both river and coastal flooding. Flood Zone C covers all
plan areas which are not in zones A or B.

It is important to note that when determining flood zones the presence of flood
protection structures should be ignored. This is because areas protected by flood
defences still carry a residual risk from overtopping or breach of defences and the
fact that there is no guarantee that the defences will be maintained in perpetuity.

Objectives and Principles of the Planning Guidelines

The principle actions when considering flood risk are set out in the planning
guidelines and are summarised below:

o “Flood hazard and potential risk should be determined at the earliest stage of
the planning process...”

o “Development should preferentially be located in areas with little or no flood
hazard thereby avoiding or minimising the risk....”

. “Development should only be permitted in areas at risk of flooding when there
are no alternatives, reasonable sites available...”

. “‘Where development is necessary in areas at risk of flooding an appropriate
land use should be selected”

. A precautionary approach should be applied, where necessary, to reflect
uncertainties in flooding datasets and risk assessment techniques...”

. “Land required for current and future flood management... should be pro-
actively identified...”

. “Flood risk to, and arising from, new development should be managed through
location, layout and design incorporating Sustainable Drainage Systems
(SuDS) and compensation for any loss of floodplain...”

. Strategic environmental assessment (SEA) of regional planning guidelines,
development plans and Masterplans should include flood risk as one of the key
environmental criteria...”
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2.6

The Sequential Approach and Justification Test

The Guidelines outline the sequential approach that is to be applied to all levels of
the planning process. This approach should also be used in the design and layout of
a development and the broad philosophy is shown in Figure 2.2 below. In general,
development in areas with a high risk of flooding should be avoided as per the
sequential approach. However, this is not always possible as many town and city
centres are within flood zones and are targeted for development.

A V o I D Preferably choose lower risk flood
zones for new development

Ensure the type of development
proposed is not especially vulnerable to
the adverse impacts of flooding
Ensure that the development is being

m considered for strategic reasons

W Ensure flood risk is reduced to

acceptable levels
Only where Justification Test passed

PROCEED » Ensure emergency planning measures
are in place
Figure 2.2 Sequential Approach (The Guidelines)

The Justification Test has been designed to rigorously assess the appropriateness,
or otherwise, of developments that are being considered in areas of moderate or high
flood risk. The test comprises the following two processes.

° The first is the Plan-making Justification Test and is used at the plan
preparation and adoption stage where it is intended to zone or otherwise
designate land which is at moderate or high risk of flooding.

° The second is the Development Management Justification Test and is used at
the planning application stage where it is intended to develop land at moderate
or high risk of flooding for uses or development vulnerable to flooding that
would generally be inappropriate for that land.

Table 2.2 below illustrates the types of development that would be required to meet
the Justification Test.

Table 2.2 Matrix of Vulnerability Versus Flood Zone to lllustrate
Appropriate Development and that Required to Meet the
Justification Test (The Guidelines)

Vulnerability Class
(The Guidelines section 3.5)

Highly vulnerable development

Flood Zone A Flood Zone B Flood Zone C

Justification

(including essential Justification Test Appropriate
) Test
infrastructure)
Less vulnerable development Justification Test Appropriate Appropriate
Water-compatible development Appropriate Appropriate Appropriate
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3. STAGE 1 -FLOOD RISK IDENTIFICATION

3.1 General

This Flood Risk Identification phase includes a review of the existing information and
the identification of any flooding or surface water management issues in the vicinity
of the Land Management Plan lands that may warrant further investigation.

3.2 Information Sources Consulted
The following information sources were consulted as part of the Flood Risk
Identification:
Table 3.1 Information Sources Consulted
Source Comments
OPW Preliminary Flood Risk Fluvial, Pluvial, Coastal and Groundwater
Assessment (PFRA) maps flooding examined;
OPW Benefitting Land Maps No I_3enef|tt|_ng_Lan(_1 Maps available at OPW
Drainage District Viewer
. . R ded flood ts.
OPW National Flood Hazard Mapping ecorded 1loo e_ven S
www.floodmaps.ie
Geological Survey of Ireland (GSI) Utilised multiple data layers available at the GSI
Maps Groundwater Data viewer
OSI Historical Maps OSI 6” and 25" mapping examined
Catchment Flood Risk Assessment and | No CFRAM mapping available at
Management Study (CFRAM) www.floodinfo.ie
Irish Coastal Protection Strategy Study No ICPSS maps are available for Land
(ICPSS) Management Plan lands
Fingal Development Plan 2017-2023 Relevant sections of the Development Plan
Irish Water / Fingal Co. Co. Drainage Existing drainage records used in determining
Records the drainage catchment
News Report News repor_ts published in newspapers or digital
news websites.
3.21 Predictive Flood Maps and Flood Hazard Records

(i)

OPW Preliminary Flood Risk Assessment

The PFRA is a national screening exercise to identify the areas where there
may be a significant risk associated with flooding (referred to as Areas for
Further Assessment or AFA’s). As part of the PFRA study, maps of the country
were produced showing the indicative fluvial, coastal, pluvial and groundwater
flood extents.

Fluvial flooding is indicated along the length of the East Pinkeen River, along
the western extents of the lands. Pluvial flooding is indicated at several
locations on the lands. There is no indication of groundwater flooding on the
lands.

It is important to note that these maps have limitations as any local errors in the
digital terrain model (DTM) were not filtered out, local channel works were not
included, flood defences were excluded and channel structures were not
considered.

The PFRA Maps for the area are reproduced in Appendix A.
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(i)

(iii)

OPW National Flood Hazard Mapping

The OPW National Flood Hazard Mapping Web Site, www.floodmaps.ie, was
examined to identify any recorded flood events within and in the vicinity of the
Land Management Plan lands.

Recurring flood events on the Tolka River have been recorded on the Navan
Road, approximately 580m south west of the study area. A flooding event was
also recorded in 2002 on the Tolka River, approximately 1.5km south east of

the study area.

The OPW Flood Hazard Mapping is reproduced in Appendix B.

Secondary Sources of Baseline data

Table 3.2 below lists secondary sources examined to identify areas that may
be liable to flooding:

Table 3.2

Secondary Sources of Baseline Data

Source

Data Gathered

GSI Maps

GSI Teagasc subsoils map shows the Churchfields Land
Management Plan lands are underlain by both limestone till and
alluvium along the reach of the East Pinkeen River.

The groundwater recharge rates for the Land Management Plan
lands are indicated to be between 1 and 150 mm/yr.

No evidence of Karst features has been identified within the Land
Management Plan lands. The GSI groundwater viewer indicates
multiple groundwater springs/supplies within the vicinity of the
Churchfields lands. A borehole for industrial use is located within
500m of the lands while the Ladys Well Spring is identified to the east
of the lands adjacent to Church Road.

Refer to Appendix C for GSI maps.

Historical
Maps

An area on the south of the site is labelled as “liable to flooding” at
the confluence of the East Pinkeen River and the Tolka River. Refer
to Appendix D for Historical Maps.

News
Report

Several articles published on “The Irish Times”, “Irish Independent”
and “Evening Herald” describe how the North Dublin area, including
Mulhuddart, was flooded and evacuated after the Tolka River burst its
banks. Refer to Appendix E for News Reports.
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4. FLOOD RISK IDENTIFICATION SUMMARY

In accordance with The Guidelines the sources of flooding within the Land
Management Plan lands have been identified. These are summarised in Table 5.1

below.
Table 5.1 Possible Sources of Flooding Associated within the
Churchfields, Mulhuddart Land management Plan Lands
Source Pathway Receptor Likelihood Consequence Risk
Low — Site is
_ Low High — Portions of le(l)cartggmatel
Tolka River and . the development bp Y
. Possibility - land areas are in 13km west of
Tidal E‘f"St Pinkeen No indication close proximity to the Irish Sea
River - out of of direct tidal proximity with a lowest
bank . the Tolka River
impacts : ; ground level of
and tributaries .
approximately
56mOD.
High — The East High - Multiple
Pinkeen River sources
East Pinkeen flows through the | indicate
Fluvial River - out of Possible western extents of | potential fluvial
bank the Lands flooding from
) Management Plan | East Pinkeen
Churchfields Lands River
Land
Management Low - If
Plan appropriate
drainage
Medium — system
possible pluvial incorporating
Surface . flooding within SuDS are
Water/ Overland flow Possible . ;
: potential adopted in
Pluvial -
development land | potential
areas development
areas and
maintained
appropriately
Medium (No
indications of Low - Due to
Ground .. Low . . .
Rising levels I previous soil drainage
Water Possibility Lo
groundwater characteristics
flooding)
The following potential flood sources were also scoped but no perceptible flood risk was identified:
dam breach, flood defence failure, canal bank breach, snow melt, watermain burst.

The findings of the stage 1 assessment indicate that the lands identified for
development within the Land Management Plan lands are at risk of flooding.
Therefore, in accordance with The Guidelines, a Stage 2 flood risk assessment
should be carried out. This is outlined in Section 5 of this report below.
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5. STAGE 2 - INITIAL FLOOD RISK ASSESSMENT
5.1 General

A Stage 2 SFRA (initial flood risk assessment) was undertaken to:

o Confirm the sources of flooding that may affect the lands at Churchfields,

Mulhuddart;

o Appraise the adequacy of existing information as identified by the Stage 1 FRA.

5.2 Sources of Flooding

Flooding from Fluvial & Sea Level Rises / Coastal Flooding

The main source of fluvial flooding to the site is the East Pinkeen River, as identified
in the Stage | FRA and is discussed in more detail below.

The proposed Churchfields Land Management Plan lands are drained by the East
Pinkeen River which discharges to the Tolka River. These river reaches are fluvially
dominated, as such; the most prevalent flood risk to the site is from extreme fluvial
inundation events. The western portion of the Land Management Plan lands is
indicated to be within flood zones A and B as per the OPW PFRA mapping and
therefore a stage 3 detailed flood risk assessment with respect to fluvial flooding is
required.

OPW National Flood Hazard Mapping also reports recurring flood events at the
confluence of the Tolka River and the East Pinkeen River. OSI Historical Mapping
also identifies an area “liable to flooding” at the confluence of the two watercourses.
The confluence of the two watercourses is located at approximately 52mOD, which is
approximately 4m lower than the lowest ground level on the site, therefore the flood
risk to the Land Management Plan lands as a result of this area prone to recurring
flooding is considered low.

Surface Water Flooding

Surface water flooding occurs when a local drainage system cannot convey
stormwater flows from extreme rainfall events. In such circumstances, rainwater
does not drain away through the normal drainage pathways or infiltrate into the
ground but instead ponds on or flows over the ground. Surface water flooding is
unpredictable as it depends on several factors including ground levels, rainfall and
the local drainage network. All future developments within the Churchfields Land
Management Plan lands shall incorporate SuDS as described in the Churchfields
Land Management Plan Surface Water Management Plan Part 2: Sustainable
Drainage Systems (SuDS) Strategy for the purposes of managing flood risk, assisting
in the attainment of obligations made under the Water Framework Directive (WFD).
The Land Management Plan lands do not require a stage 3 detailed flood risk
assessment with respect to surface water flooding.

Groundwater Flooding

Ground water flooding is a result of upwelling in occurrences where the water table or
confined aquifers rises above the ground surface. This tends to occur after long
periods of sustained rainfall and/or very high tides. High volumes of rainfall and
subsequent infiltration to ground will result in a rising of the water table. Groundwater
flooding tends to occur in low-lying areas, where with additional groundwater flowing
towards these zones, the water table can rise to the surface causing groundwater
flooding. The sources consulted such as the PFRA mapping show no indication that
the lands within the Churchfields Land Management Plan area are subject to
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groundwater derived flooding. However, a spring referred to as St. Ladys Well is
located at the eastern side of Wellview Park Housing Estate. Factors such as
topography, soil permeability and drainage characteristics indicates that the risk of
groundwater flooding is low for the study area. Thus, a stage 3 detailed flood risk
assessment with respect to groundwater flooding is not required.

Pluvial Flood Risk

Pluvial flooding results from heavy rainfall that exceeds ground infiltration capacity or
more commonly in Ireland where the ground is already saturated from previous
rainfall events. This causes ponding and flooding at localized depressions. Pluvial
flooding is usually caused by changes to the natural flow regime such as the adverse
effects of urbanisation. The sources consulted such as the PFRA mapping indicate
that the Churchfields Land Management Plan lands are subject to pluvial derived
flooding at several topographic low points. Pluvial flooding will be managed through
the appropriate design and implementation of Sustainable Drainage Systems (SuDS)
as part of all future planned development within the Churchfields Land Management
Plan lands. Therefore, the Land Management Plan lands will require a stage 3 flood
risk assessment with respect to flooding derived from pluvial sources.
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6. STAGE 3 DETAILED FLOOD RISK ASSESSMENT

6.1 Introduction

Stages 1 and 2 of the flood risk assessment for the Churchfields Land Management
Plan have indicated that the lands are subject to flooding in medium and high
probability exceedance events from fluvial and pluvial sources. A hydraulic model
has been prepared to ascertain the effects of extreme pluvial and fluvial events.

This section outlines the hydrological analysis carried out for the East Pinkeen River
and the hydraulic modelling methodology.

6.2 Hydrological Analysis
6.2.1 Fluvial Flow Estimation
The East Pinkeen River and tributaries catchment is shown in Figure 6.1 below.

2,
3

s

Figure 6.1 East Pinkeen River and Tributaries Catchment

The peak fluvial flows for the 1 in 100 year and 1 in 1000 year events were estimated
for the East Pinkeen River catchment using a series of industry standard flow
estimation methods including:

. Flood Studies Report;
o Flood Studies Report 3 variable

19.112/SFRA March 2019 Page 17



Roughan & O’Donovan
Consulting Engineers

Churchfields, Mulhuddart Surface Water Management Plan
Part 1: Strategic Flood Risk Assessment

. Flood Studies Supplementary Reports No. 16 and;

. Institute of Hydrology Report 124.

) OPW FSU Portal

The results are stated below in Table 6.1.

Table 6.1 East Pinkeen River Upstream Flow Estimation

Return GDSDS /

Period FSR -3 FSSR No: IH124 / Tolka

Current FER Variable 16 ICP IH124 OPW3 e Flood

Scenario (m/s) (m3s) (m3/s) (m3/s) (m/s) Study

(1:x year) (m3/s)

100 9.91 8.14 7.80 7.18 6.27 10.45

1000 13.85 11.37 10.88 10.04 9.05 14.60

The estimation methods stated above are supportive of the IH124 / ICP IH124
generated flows. The IH124 methodology is generally regarded as the most
appropriate methodology for flow estimation in small catchments (<25km?), however
it is noted that the flows inputted as part of the Greater Dublin Strategic Drainage
Strategy and Tolka Flood Study were greater than the standard flow estimation
methods outlined above.

The GDSDS figures are consistent with OPW approved flow estimations (which were
subject to Section 50 consent under the Arterial Drainage act of 1945) used in the
design of the existing culvert at the northern boundary of the subject lands, under
Damastown Avenue. Therefore, the GDSDS/Tolka Flood Study flow estimation
figures have been adopted for this assessment.

In addition to the current climate scenario, flows were estimated for two climate
change scenarios as stated in the OPWs Climate Change Sectoral Adaptation Plan -
Flood Risk Management (2015 - 2019): the Mid-Range Future Scenario (MRFS) and
High End Future Scenario (HEFS). Climate change. OPW climate change
allowances are stated in Table 6.2 below.

Table 6.2 Allowances in Flood Parameters for Mid Range and High End
Future Scenarios
Parameter MRFS HEFS
Extreme Rainfall Depths + 20% + 30%
Peak Flood Flows + 20% + 30%
Mean Sea Level Rise + 500 mm + 1000 mm

Land Movement

- 0.5 mm/ year'

-0.5mm/ year'

Urbanisation

No General Allowance — Review
on Case-by-Case Basis

No General Allowance — Review
on Case-by-Case Basis

Forestation

-1/6 Tp?

- 1/3 Tp?
+10% SPR?

Note 1: Applicable to the southern part of the country only (Dublin — Galway and south of this)

Note 2: Reduction in the time to peak (Tp) to allow for potential accelerated runoff that may arise as a

result of drainage of afforested land

Note 3: Add 10% to the Standard Percentage Runoff (SPR) rate: This allows for temporary increased
runoff rates that may arise following felling of forestry.
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The GDSDS/Tolka Flood Study calculated flows plus climate change allowances are
shown in Table 6.3 below.

Table 6.3 Summary of ROD Hydrological Assessment
Return Period (1:x Peak flow Current Peak flow MRFS Peak flow HEFS
year) Scenario (m?3/s) Scenario (m?/s) Scenario (m?/s)
100 10.45 12.54 13.58
1000 14.60 17.52 18.98

6.2.2 Tidal Level Estimation

An analysis of existing tidal levels on the East Pinkeen River was undertaken using
available data from OPW FEM FRAMs and the Irish Coastal Protection Strategy
Study. The downstream invert of the East Pinkeen River channel within the subject
lands is approximately 55.00mOD and as such, the lands are not subjected to tidal
flooding.

6.2.3 Rainfall Estimation

Rainfall hyetographs were estimated for the 1 in 100 year and 1 in 1000 year rainfall
events using the OPW Flood Studies Update Depth Duration Frequency Module.
These were then compared with calculations undertaken using the Unit Hydrograph
Method. The FSU rainfall hyetographs were seen to be more representative of the
catchment characteristics. The effective rainfall levels were used as the model
inputs.

6.3 Hydraulic Model

A 1D-2D hydraulic model of the East Pinkeen River was developed using the Jacobs
Flood Modeller software v4.4. A digital terrain model (DTM) of the Churchfields Land
Management Plan lands was created using LIDAR data. The DTM was linked to the
1D model using a series of link lines that allow water to pass from the 1D domain to
the 2D domain when the water level in the channel exceeds the bank levels. The
DTM used in the hydraulic model is shown in Figure 6.3 below.
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6.3.1

6.4

Figure 6.3 LiDAR Derived Digital Terrain Model

Site visits were conducted on the 15" January and 8" March 2019. Significant
features within the channels and in the floodplains were recorded. It was noted that
the channels through the Land Management Plan lands were significantly overgrown
with vegetation in places. The site visit aided in determining the manning’s
roughness values attributable to the reach. A roughness grid shapefile was used in
the model to represent the effects of different surfaces on overland flow. Manning’s N
values ranged from 0.02 for pavement to 0.3 to simulate the permeability of flooded
buildings.

Pluvial Flood Modelling

Pluvial flooding was assessed in a 2D model. This comprised topographic LIDAR
data as used in the fluvial model as well as the roughness grid as discussed above.
Return periods representing 1 in 100 year and 1 in 1000 year rainfall events for the
current, MRFS and HEFS climate scenarios were used as inputs. Flooding less than
50mm in depth was removed from the model outputs which is in line with best
practice for pluvial flood mapping.

Hydraulic Modelling Summary

The findings from the hydraulic model are that there are significant areas of flooding
in areas directly adjacent the East Pinkeen River. Out of bank flooding appears to be
confined to the natural floodplain directly adjacent to the watercourse. Flood extent
and flood depth mapping generated as part of this Hydraulic assessment are shown
in the Churchfields Land Management Plan - Storm Water Management Plan Part 1:
Strategic Flood Risk Assessment Appendix F and Appendix G respectively.

There is an increasing likelihood that Irelands climate will be similar to that depicted
in the HEF climate change scenario by the year 2100. Therefore, it is prudent to
consider the HEFS parameters when planning for vulnerable infrastructure and
developments.
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6.5

Pluvial flooding should be managed through appropriate surface water management
strategies incorporating Sustainable Drainage Systems (SuDS). Refer to
Churchfields Land Management Plan Surface Water Management Plan: Part 2:
Sustainable Drainage Systems (SuDS) Strategy for detailed SuDS implementation
protocol.

Although great care and modern widely-accepted methods have been used in the
preparation and interpretation of the hydraulic model, there is inevitably a range of
inherent uncertainties and assumptions made during the estimation of design flows
and the construction of flood models. The inherent uncertainty necessitates a
precautionary approach when interpreting the flood extent and flood depth mapping.

Flood risk is detailed for specific potential development areas within the proposed
Churchfields Land Management Plan lands, which is described below.

Development Land Use Zoning Review

The zoning objectives within the Churchfields Land Management Plan lands are
identified in Figure 6.4 below. This review will look at the development land use
zoning for the areas within the proposed Land Management Plan and comment on
the flood risk in each area. The specific flood risk implications for each of these sites
is described in Table 6.4 below.

Zoning Objective

1. Commuity kfratnuctre
DA Dubln Aipert

FP - FoodPak

8. Green Belt

- 2023)
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Table 6.4

Potential Development Flood Risk

Development
Area Zoning

Likely Uses

Comment on Flood Risk

Justification Test
for Development
Management
Required?*

RS -
Residential

Provide for
residential
development and
protect and improve
residential amenity.

The majority of the RS zoned lands are not affected by current and future estimated
fluvial flood risk.

It is recommended that the lands subject to the 0.1% AEP (HEFS) fluvial flood extent
shown in Appendix F Drawing 19.112-CF-107 be designated for appropriate uses such
as amenity space. This will ensure that Natural Floodplain Management and floodplain
protection & enhancement principles are implemented in accordance with Churchfields
Land Management Plan Surface Water Management Plan Part 2: Sustainable Drainage
Systems (SuDS) Strategy section 3.4 and FDP 2017-2023 chapter 7.2. Water Services
& chapter 9.2 biodiversity.

The Churchfields lands are also susceptible to flooding from pluvial sources and this risk
should be managed through appropriate surface water management strategies
incorporating Sustainable Drainage Systems (SuDS).

Yes

HA - High
Amenity

Protect and enhance
high amenity areas

The HA zoned areas are subject to significant flooding caused by insufficient capacity in
existing the channel and downstream culvert. Flooding occurs at the western boundary
of the lands where the East Pinkeen River is located and flows into a 3100mm wide x
2400mm high box culvert.

It is recommended that the lands subject to the 0.1% AEP (HEFS) fluvial flood extent
shown in Appendix F Drawing 19.112-CF-107 be designated for appropriate uses such
as amenity space. This will ensure that Natural Floodplain Management and floodplain
protection & enhancement principles are implemented in accordance with Churchfields
Land Management Plan Surface Water Management Plan Part 2: Sustainable Drainage
Systems (SuDS) Strategy section 3.4 and FDP 2017-2023 chapter 7.2. Water Services
& chapter 9.2 biodiversity.

The Land Management Plan lands are also susceptible to flooding from pluvial sources
and this risk should be managed through appropriate surface water management
strategies incorporating Sustainable Drainage Systems (SuDS).

Yes

OS - Open
Space

Preserve and provide
for open space and
recreational
amenities

No fluvial flooding occurs within the area of the Land Management Plan lands zoned OS.
The lands are however susceptible to flooding from pluvial sources and this risk should
be managed through appropriate surface water management strategies incorporating
Sustainable Drainage Systems (SuDS).

No
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Development | Likely Uses Comment on Flood Risk Justification Test
Area Zoning for Development

Management
Required?*
GE — General | Provide opportunities | The GE zoned areas are subject to significant flooding caused by insufficient capacity in Yes
Employment | for general enterprise | existing the channel and downstream culvert. Flooding occurs at the western boundary
and employment of the lands where the East Pinkeen River is located and flows into a 3100mm wide x

2400mm high box culvert.

It is recommended that the lands subject to the 0.1% AEP (HEFS) fluvial flood extent
shown in Appendix F Drawing 19.112-CF-107 be designated for appropriate uses such
as amenity space. This will ensure that Natural Floodplain Management and floodplain
protection & enhancement principles are implemented in accordance with Churchfields
Land Management Plan Surface Water Management Plan Part 2: Sustainable Drainage
Systems (SuDS) Strategy section 3.4 and FDP 2017-2023 chapter 7.2. Water Services
& chapter 9.2 biodiversity.

The Land Management Plan lands are also susceptible to flooding from pluvial sources
and this risk should be managed through appropriate surface water management
strategies incorporating Sustainable Drainage Systems (SuDS).

*Refer to Section 5.15 of The Guidelines
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7.

FLOOD RISK ASSESSMENT CONCLUSIONS

The SFRA for the Churchfields Land Management Plan lands has been carried out in
accordance with the requirements of the OPW “The Planning System and Flood Risk
Management Guidelines for Planning Authorities”, 2009. It was determined that the
most significant source of flooding within the Land Management Plan area is from
fluvial inundation from the East Pinkeen River caused by insufficient capacity in the
existing culvert at the southern boundary of the site. There are several other minor
areas of pluvial flooding within the Land Management Plan boundary.

The majority of the Land Management Plan area is within Flood Zone C where the
probability of flooding from rivers and the sea is low (<1 in 1000 year) and is
therefore appropriate for highly vulnerable developments. Section 6.5 details the
specific flood risk associated with the four land use zoning areas within the
Churchfields Land Management Plan.

RECOMMENDATIONS

1) It is recommended that the drainage channels, watercourses and floodplains
within the developed and undeveloped areas of the Land Management Plan
boundary be maintained and protected.

2) Riparian corridors should be provided in accordance with the requirements of
the Fingal Development Plan 2017-2023 to protect and enhance watercourses
and their natural regimes including: ecological, biogeochemical and
hydromorphological.

3) Sustainable Drainage Systems should be incorporated in all new developments
and retro-fitting of SuDS should be encouraged within the Churchfields Land
Management Plan lands.

4)  Future developments within Churchfields Land Management Plan lands should
be designed and constructed in accordance with the “Precautionary Principle”
detailed in The Guidelines. It is recommended that the flood zoning within the
Land Management Plan is based on the High-End Future Scenario (HEFS) for
climate change, shown in Drawing 19.112-CF-107 Appendix F.

5) There is an increasing likelihood that Irelands climate will be similar to that
depicted in the High End Future climate change scenario by the year 2100.
Therefore, it is prudent to consider the HEFS parameters when planning for
vulnerable infrastructure and developments. No new development shall be
constructed within the HEFS fluvial flood extents.

6) To address the risk of pluvial flooding in new developments in the study area,
the Churchfields Land Management Plan Surface Water Management Plan
Part 2. Sustainable Drainage Systems (SuDS) Strategy should be adopted.
This will ensure a consistent approach to the management of flood risk and
water quality within the Churchfields Land Management Plan lands.
Implementing these measures and complying with the GDSDS will ensure the
risk of flooding downstream of any new developments is minimised.

7)  Site specific flood risk assessments shall be undertaken for all new
developments within Churchfields Land Management Plan in accordance with
The Planning System and Flood Risk Management — Guidelines for Planning
Authorities (2009). Detailed topographical surveys and site development plans
should be used to provide a more accurate estimation of the flood extents and
aid in deciding the location of various development types.
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1. Tolka November 2002
County: Meath, Dublin

Start Date: 13/Nov/2002

Flood Quality Code:1

Additional Information: Photos (126) Reports (9) Videos (3) Press Archive (13) More Mapped Information

2. Tolka River Pinebrook Hartstown Nov 2002

County: Dublin

Start Date: 13/Nov/2002

Flood Quality Code:3

Additional Information: Reports (3) Videos (1) More Mapped Information

3. Tolka Navan Road Adj to Tolka Valley Park Nov 2002

County: Dublin

Start Date: 13/Nov/2002

Flood Quality Code:3

Additional Information: Photos (1) Reports (2) Videos (1) Press Archive (3) More Mapped Information

4. Pinebrook Hartstown Nov 2000

County: Dublin

Start Date: 05/Nov/2000

Flood Quality Code:3

Additional Information: Reports (1) Press Archive (2) More Mapped Information

e B B P

5. Pinkeen Mayne/Clonee Recurring Start Date:
Flood Quality Code:4

County: Meath

Report Produced: 04-Mar-2019 16:30




Additional Information: Reports (1) More Mapped Information

6. Tolka Navan Road, upstream of Mulhuddart Recurring Start Date:

County: Dublin Flood Quality Code:4

Additional Information: Reports (2) More Mapped Information

Report Produced: 04-Mar-2019 16:30
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