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1. Introduction & Background

1.1 Project Background

The population of Dublin is projected to increase to 1.4 million by 2040. In terms of employment, the city centre
has maintained its position as the pre-eminent location for jobs and at the highest levels of intensity. Aligned to
this, Fingal is the fastest growing region in Ireland including Dublin Airport and supports 117,300 jobs in the Irish
economy.

MetroLink is one of three major transport infrastructure projects along with BusConnects and the DART expansion
that are included in Project Ireland 2040. Together, they will enable the development of reliable, sustainable,
affordable, integrated public transport that will support the Greater Dublin and wider Irish economy, help Ireland
meet its climate change targets and make Dublin a better place to live, work, shop or visit. The proposed new
MetrolLink is critical to the future growth and development of Dublin as it integrates between domestic and
international transport hubs, such as Dublin Airport, larnréd Eireann Infrastructure and the DART.

The extents of the proposed MetroLink scheme are presented in Figure 1.1. The proposed scheme extends from
Lissenhall to the north of Swords. The scheme follows a route in a southerly direction, running in close proximity
to the R132. The proposed metro passes beneath Dublin Airport before emerging to pass over the M50. At
Northwood, just south of the M50, the metro enters and tunnel and follows a southerly direction to the city centre.
The metro passes beneath the city centre to terminate at the Luas — Green Line in Ranelagh, to the south of the
city centre

The objective of this report is to assess the level of flood risk to and arising from the proposed development. The
assessment complies with Stages 1 to 3 Flood Risk Assessment as set out in ‘The Planning System and Flood Risk
Management, Guidelines for Planning Authorities’ (Office of Public Works, 2009).

ML1-JAI-DRN-ROUT_XX-RP-Y-00006
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Figure 1.1 MetroLink Preferred Route

1.2 Works Description

The MetroLink scheme (hereafter after called the Proposed Scheme) is a combination of an overground (at grade
and on embankment), and underground (open-cut and tunnelled) metro (rail) network. The overground section
commences to the north of Swords at Lissenhall and extends to Northwood, just to the south of the M50. The
route runs in a southerly direction from Lissenhall close to the R132 past Seatown, Swords, Fosterstown and the
Airside Retail Park. The route then turns away from the R132 to enter a tunnelled section just north to Naul Road
and pass, in tunnel, beneath Dublin Airport. The Proposed Scheme emerges to the south of Dublin Airport and
continues in southerly direction, crossing over the M50 to Northwood. The overground section comprises a mixture
of at-grade and on-embankment network. Parts of this section are also open cut and cut and cover to pass
beneath/accommodate existing infrastructure.

At Northwood, the Proposed Scheme enters a tunnelled section and then continues in a southerly direction

beneath Ballymun, Santry, Glasnevin, Phibsborough, Dublin city centre and St. Stephen’s Green. The scheme
terminates in Ranelagh where it meets the Luas Green Line.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006 8
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The Proposed Scheme is described in greater detail below, refer to Figure 1.2.
sections:

It is split into the following four
Section 1: Lissenhall to Fosterstown Station.

Section 2: Fosterstown Station to Dublin Airport.
Section 3: Dublin Airport to Northwood Station.

Section 4: Northwood Station to Charlemont (Passed).

Swords Central

Fostersicwn

/ «— 7| _Section 2 l

] \

L)
- ‘

— \

Figure 1.2 MetroLink Scheme. Sections

ML1-JAI-DRN-ROUT_XX-RP-Y-00006
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1.2.1 Section 1: Lissenhall to Fosterstown Station

The MetrolLink scheme will begin at ground level at Lissenhall, where an open-air station (Estuary Station) and a
3000-vehicle, multi-storey park-and-ride facility are proposed. The Proposed Scheme then continues south on a
viaduct to cross the Broadmeadow and Ward Rivers (Ch. 1 + 500 and Ch. 1 + 760). Downstream of the
Broadmeadow and Ward, the Proposed Scheme continues in a southerly adjacent to the R132. For part of this
section, the Proposed Scheme is constructed in an Open Cut. This means that the MetroLink scheme will run below
the road level along the R132 to mitigate concerns about its visual impact. Three further open-air stations will be
constructed as part of this section namely:

s Seatown Station (Ch. 2 + 850) - Open-air station to be located between the Estuary and Seatown
roundabouts, east of the 132 in cutting.

s Swords Central Station (Ch. 3 + 800) - Open-air station to be located across the road from the Pavilions
Shopping Centre, east to the R132. A footbridge will provide better and safer connection to the shopping
centre, bus stops and Swords town centre.

= Fosterstown Station (Ch. 4 + 800) - Open-air station to be located north to Airside Retail Park, east to the
R132. A footbridge for pedestrians and cyclists will be constructed to facilitate access to Boroimhe.

1.2.2 Section 2: Fosterstown Station to Dublin Airport Station

To the south of Fosterstown Station, the Proposed Scheme will run alongside the R132, passing beneath the road
at Nevistown Lane junction and a Texaco Service Station. The MetroLink scheme turns away from the R132 to
head towards Dublin Airport. Within this section it crosses the Sluice River Ch. 5 + 963 and an associated tributary
(Ch. 5 + 765). New culverts are provided in both locations to maintain flows along both watercourses beneath the
Proposed Scheme. To the north of Naul Road, it enters a tunnel that will take it under Dublin Airport. Dublin Airport
Station will be located at Ch. 7 + 050. All elements of the Proposed Scheme are located below ground where it
passes the airport to minimise impact on the airport operations.

1.2.3 Section 3: Dublin Airport to Northwood Station

The Proposed Scheme emerges from the tunnel section at Dardistown, to the south of Dublin Airport. This location
has been proposed as the site of the main train depot. The area has been zoned for employment in the Local
Development Plan and will comprise sidings, storage, cleaning and other operational facilities. Within the section,
the Turnapin Stream, which is a tributary of the Mayne River is diverted to accommodate the new depot. The
proposed diversion includes a 15m wide riparian buffer, in accordance with the Local Development Plan, to
improve connectivity between the river and floodplain.

The Proposed Scheme leaves the Dardistown depot site to the south and then crosses over the M50 on a new
viaduct (Ch. 9 + 650 — Ch. 9 + 750). It then continues in a southerly direction towards the proposed Northwood
Station.

Just downstream of the M50, the Proposed Scheme crosses the Santry River. The Proposed Scheme is designed
to pass over the Santry River where it is contained in an existing culvert. No works will be undertaken to modify
the culvert. The Proposed Scheme reaches Northwood Station (Ch. 10 + 300), which will be located underground
at the junction of the R108 and Northwood Avenue. This will allow passengers to access the station (development
entrance to be located on Northwood Avenue) from either side of the R108 without having to cross a busy road.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006
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1.2.4 Section 4: Northwood Station to Charlemont Station (Passed)

The MetroLink scheme will be underground between Northwood and Charlemont Stations. Nine further
underground Stations will be constructed as part of this section:

s Ballymun Station (Ch. 11 + 250) - This Station will lie adjacent to the R108, partly under the site of the
old shopping centre.

= Collins Avenue (Ch. 12 + 250) - This Station will lie east to Ballymun Road, close to Our Lady of Victories
Church and Our Lady of Victories National School.

s Griffith Park (Ch. 13 + 850) - This Station will lie under the Home Farm FC soccer pitch. An emergency
intervention shaft for the tunnel will be located in the grounds of Albert College Park.

= Glasnevin (Ch. 14 + 900) - This Station will lie northwest of the junction of the R108 and Royal Canal Way.
This Station is key to the proposed scheme as it is where the MetroLink scheme will interchange with
larnréd Eireann services.

© Mater (Ch. 15 + 600) - This Station will lie under the Four Masters Park which will provide convenient
access to the Mather Hospital, St. Joseph’s Church and Berkely Street.

c Tara (Ch. 17 + 400) - This Station is proposed to the west of Tara Street DART Station, on lands between
Tara Street and Poolbeg Street. This station will be an interchange with larnréd Eireann services. The
station includes flood resilience measures as it is potentially at risk of flooding from the River Liffey.

= St. Stephen’s Green (Ch. 18 + 500) - This Station will be located under St. Stephen’s Green East.

To the south of Charlemont, the MetroLink scheme will in tunnel for approximately 650 m and will terminate
underground, south of the Ranelagh LUAS stop (Green Line). This terminating tunnel section will be used to
construct cross-over arrangements, so trains can cross lines and turn-back in service. This final tunnel section will
be aligned to enable its potential connection to the LUAS Green Line in the future.

1.3 Report Structure

The flood risk assessment is structured as follows:

= Chapter 2 sets out the Plan Guidelines considered.

c Chapter 3 sets out the Flood Risk Assessment Methodology.

s Chapter 4 outlines the findings of the Stage 1 Flood Risk Assessment.

s Chapter 5 presents the findings of the Stage 2 Flood Risk Assessment.

= Chapter 6 details the potential flood risk implications arising from the work and the proposed mitigation
measures.

= Chapter 7 presents the findings of the Stage 3 Flood Risk Assessment.

e Chapter 8 assesses the proposed works in accordance with the Justification Test.

c Chapter 9 presents the conclusions and recommendations.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006
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2. Planning Guidelines

2.1 The Planning System and Flood Risk management Guidelines for Planning
Authorities

The Planning System and Flood Risk Management Guidelines for Planning Authorities introduce comprehensive
mechanisms for the incorporation of flood risk identification, assessment and management into the planning
process.

The Guidelines set out the methodology to be used for the Flood Risk Assessment, which require the planning
system at national, regional and local levels to:

S Avoid development in areas at risk from flooding, particularly floodplains, unless there are proven wider
sustainability grounds that justify development. Where this is the case, development must be appropriate
and flood risks must be effectively managed to reduce the level of risk.

2 Adopt a Sequential Approach to Flood Risk Management when assessing the locations for new
development based on avoidance, reduction, and mitigation of flood risk.

s Incorporate Flood Risk Assessment into planning application decisions and appeals.

22 Fingal County Council Development Plan - Strategic Flood Risk Assessment (2017-
2023)

The Strategic Flood Risk Assessment (SFRA) provides ‘an area wide assessment of all types of significant flood risk
to inform strategic land use planning decisions’.

The assessment presents the key flood management policies and objectives that must be followed by all new
developments. It identifies 18 sites within flood zones A and B and covers acceptable grounds for Justification
Tests for development plans within each site. Where the Proposed Scheme is within or proximate to these sites,
further detail is provided within this report.

The Proposed Scheme will need to demonstrate compliance with the objective set out in sections 4.4.3 and 5.8.2
of the SFRA. FCC states that no proposals for highly vulnerable developments should be considered in flood risk
areas and that for most development, the Medium Range Future Scenario (MRFS) is an appropriate consideration.
Any applications should be supplemented by an appropriately detailed FRA and meets the criteria of the
Development Management Justification Test.

The Proposed Scheme will need to demonstrate compliance with the overarching objectives and recommendations
of the SFRA stated in Table 2.1.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006
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Table 2.1 Objectives and recommendations of the SFRA

Fingal County Development Plan SFRA Objective Proposed Scheme Approach to Compliance

Section 4.4.3 of the SFRA covers highly vulnerable
development in Flood Zone A and B. It states that
“Compensatory storage for development that results
in a loss of floodplain within Flood Zone A must be

The Stage 3 FRA results showed that the design of the
proposed viaduct over Broadmeadow and Ward Rivers
and the construction of the proposed culverts on
Sluice River and its tributary will have will not increase
flood risk.

provided on a level for level basis.”

The Proposed Scheme therefore meets this objective

The impacts to and arising from the Proposed Scheme
are assessed against the Medium Range Future
Scenario (MRFS) for climate change. The proposed
new viaduct over Broadmeadow and Ward Rivers,
culverts over Sluice River and its tributary and the
diversions of a tributary of Staffordstown watercourse
and Turnapin watercourse also allow for the effects of
future climate change. All new drainage is designed to
accommodate the effects of the medium range future
climate change scenario.

Section 5.8.2 of the SFRA covers climate change. It
states that “For most development...the medium-
range future scenario (20% increase in flows and/or
0.35 m increase in sea level and 100% increase in
urbanisation) is an appropriate consideration.”

The Proposed Scheme therefore meets this objective

2.3 Dublin City Development Plan - Strategic Flood Risk Assessment (2016-2022)

The Strategic Flood Risk Assessment (SFRA) provides ‘an area wide assessment of all types of significant flood risk
to inform strategic land use planning decisions’.

The assessment presents the key flood management policies and objectives that must be followed by all new
developments. It identifies 30 sites within flood zones A and B and covers acceptable grounds for justification tests
for development plans within each site. Where the Proposed Scheme is within or proximate to these sites, further
detail is provided within this report.

The Proposed Scheme will need to demonstrate compliance with the overarching objectives and recommendations
of the SFRA stated in Table 2.2.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006 3
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Table 2.2 Objectives and recommendations of the SFRA

Dublin City Development Plan SFRA Objective

Proposed Scheme Approach to Compliance

Section 4.5 of the SFRA covers major developments
within flood zone A and B. It is not appropriate for new
highly vulnerable development to be located on
greenfield land within flood zone A or B. Regeneration
of already urbanised areas within zones A and B may
be justified.

The Proposed Scheme comprises the construction of
the metro line for the city of Dublin. No works are
proposed on greenfield lands covered by the SFRA.
Tara Street Station is located within Flood Zone B.
This is justified owing to its strategic importance in
connecting to DART and larnréd Eireann services.

The Proposed Scheme therefore meets this objective

Section 4.6 of the SFRA covers highly vulnerable
development in Flood Zone A and B. It states that
“Proposals for development that results in a loss of
fluvial floodplain within undefended flood zone A
must also demonstrate that compensatory storage

The Stage 3 FRA results showed that the construction
of the proposed Tara Station will have no impact on
the coastal flood risk (current and HEF scenarios) and
on fluvial flood risk (HEFS). There will be no flood risk
impacts from the construction of this station.

can be provided on a level for level basis.”

The Proposed Scheme therefore meets this objective

The impacts to and arising from the Proposed Scheme
are assessed against the High-End Future Scenario
(HEFS) for climate change. The proposed new Tara
Street Station allows for the effects of future climate
change. All new drainage is also designed to
accommodate the effects of the High-End Future
climate change Scenario.

Section 4.10 of the SFRA covers climate change. It
states that “For most development...the medium-
range future scenario (20% increase in flows and/or
0.5m increase in sea level and/or 20% increase in
rainfall depth) is an appropriate consideration.”

The Proposed Scheme therefore meets this objective

2.4 Greater Dublin Strategic Drainage Study (April 2005)

The Greater Dublin Strategic Drainage Study (GDSDS) was commissioned in 2001 to analyse existing foul and
surface water drainage systems in the local authority areas of Dublin City, Fingal, South Dublin and Dun Laoghaire
— Rathdown and the adjacent catchments in Counties Meath, Kildare and Wicklow. With respect to the Proposed
Scheme, the applicable objectives of the study can be summarised as follows:

2 To develop an environmentally sustainable drainage strategy for the region consistent with the EU Water
Framework Directive.

s To provide a consistent policy framework and standards which will apply throughout the region.

& To develop tools for the effective management of the drainage systems including Geographical
Information Systems (GIS), network models and digital mapping.

2 To develop the optimum drainage solution from a range of alternative scenarios having regard to the
whole-life cost and environmental performance, the solution to be broken down into a set of
implementation projects which can be prioritised and put in place.

An overarching Drainage Strategy was developed for the MetroLink scheme which was applied to the design. This
incorporated the recommendations of the GDSDS specifically in relation to the design of sustainable drainage
measures and minimum drainage design standards.
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2.5 Fingal County Council - Planning & Strategic Infrastructure Department Green/Blue
Infrastructure for Development (December 2020)

The guidance document will set out the need for Sustainable Urban Drainage Systems (SuDS) in developments,
typical SuDS features that we would expect to be included in schemes, a selection of tools that have been
incorporated to assist with the implementation of these, and finally items that shall be submitted as part of future
planning applications in county Fingal. With respect to the Proposed Scheme, the applicable objectives of the study
can be summarised as follows:

s To use of sustainable drainage systems (SuDS) to minimise and limit the extent of hard surfacing and
paving and require the use of sustainable drainage techniques where appropriate, for new development or
for extensions to existing developments, in order to reduce the potential impact of existing and predicted
flooding risks.

& Discourage the use of hard non-porous surfacing and pavements within the boundaries of rural housing
sites.
= Integrate provision for biodiversity with public open space provision and sustainable water management

measures (including SuDS) where possible and appropriate.
s Seek the creation of new wetlands and/or enhancement of existing wetlands through provision for
Sustainable Drainage Systems (SuDS).

An overarching Drainage Strategy was developed for the MetroLink scheme which was applied to the design. This
incorporated the recommendations of the Fingal Drainage Design Strategy specifically in relation to the design of
sustainable drainage measures and minimum drainage design standards.
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3. Flood Risk Assessment Methodology

The document Planning System and Flood Risk Management: Guidelines for Planning Authorities published by the
OPW (referred to hereafter as the FRM Guidelines) outlines the key principles that should be used for assessing
flood risk to proposed development sites. It recommends that a staged approach should be adopted. The stages
of appraisal and assessment are as follows:

=  Stage 1: Flood risk identification — This stage identifies any issues (flooding or surface water management)
related to the proposed MetroLink scheme.

=  Stage 2: Initial flood risk assessment — This stage seeks to confirm the sources of flooding identified in Stage
1. All existing information is reviewed in detail and extent of the flood risk associated with the MetroLink
scheme established.

=  Stage 3: Detailed flood risk assessment — Where required, this stage will assess flood risk issues in sufficient
detail and to provide a quantitative appraisal of potential flood risk to a proposed or existing development, of
its potential impacts on flood risk elsewhere and of the effectiveness of any proposed mitigation measures.
This will typically involve use of an existing or construction of a hydraulic model across a wide enough area to
appreciate the catchment wide impacts and hydrological process involved.

Following the Stage 1 and 2 assessments, Stage 3 level analysis was completed for the following scheme
elements:

*  Proposed new diversion of a tributary/ditch located in the Staffordstown Watercourse catchment to
accommodate construction of the Park & Ride facilities at Estuary Station (around Ch. 1 + 100).

*  Proposed new viaduct crossing of the Broadmeadow and Ward Rivers (Ch. 1 + 500 — Ch. 1 + 760).
=  Proposed new culvert crossing of Sluice River and a nearby tributary (Ch. 5 + 765 and Ch. 5 + 963).

*  Proposed new diversion of Turnapin Stream to accommodate construction of the MetroLink Depot (around
Ch. 8 + 600).

*  Flood resilience measures associated with the proposed Tara Street Station (Ch. 17 + 400).

3.1 Flood Zones
The FRM Guidelines define the following three flood zones:

*  Flood Zone A — Where the probability of flooding from rivers and the sea is highest (greater than 1% annually
or 1in 100 years for river flooding or 0.5% annually or 1 in 200 years for coastal flooding).

=  Flood Zone B - 'Where the probability of flooding from rivers and the sea is moderate (between 0.1% or 1 in
1000 years and 1% annually or 1 in 100 for river flooding and between 0.1% annually or 1 in 1000 years and
0.5% annually or 1 in 200 for coastal flooding).

=  Flood Zone C - Where the probability of flooding from rivers and the sea is low (less than 0.1% annually or 1
in 100 years for both river and coastal flooding (Flood Zone C covers all areas of the plan that are not in zones
A or B).

These flood zones are used to assess the suitability of the location for a proposed development with respect to its
vulnerability to flooding.
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3.2 Vulnerability of the MetroLink scheme

With reference to Figure 1.1 and the discussion in Section 1.2 above, the Proposed Scheme will accommodate
overground tracks between:

= Lissenhall (Ch. 1 + 000) and the Northern Portal which is located north to Naul Road (Ch. 6 + 100);

=  The Southern Portal which is located in the Dardistown area at Ch. 8 + 400 and Northwood (Ch. 10 + 000).

The remainder of the MetroLink line i.e. beneath Dublin Airport and from Northwood to its terminus in Ranelagh
will be tunnelled underground.

The Proposed Scheme also includes the following above ground elements:
=  Open air stations. Access points to all underground stations will be located at ground level.
=  Atrain depot at Dardistown comprising cleaning, storage and other operational facilities.

=  APark & Ride with 3,000 parking spaces associated with Estuary Station.

Watercourses that are crossed by the scheme are maintained by a combination of new and existing bridge/culvert
crossings (as appropriate) depending on the impact of the scheme, size of the watercourse and scale of the
crossing.

With reference to Table 3.1 of the Planning System and Flood Risk Management Guidelines for Planning
Authorities, the MetroLink scheme works are assessed as "essential infrastructure such as primary transport” and
therefore classed as a "highly vulnerable development”. Whilst the Proposed Scheme will principally serve areas
in Fingal CC and Dublin CC; its strategic importance with links to domestic and international transport hubs and
potential catchment area are assessed to elevate it above the criteria of local transport infrastructure.

The FRM Guidelines require that a Justification Test be completed for any highly vulnerable developments that are
located within Flood Zone A or Flood Zone B.
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4.  Stage 1 Flood Risk Identification

4.1 General

The Stage 1 Flood Risk Assessment assesses the existing flood risk to the Proposed Scheme. This is carried out as
a desktop study using existing information from a number of sources. The objective was to identify whether there
are potential flooding or surface water management issues for the Proposed Scheme that require further
investigation.

Refer to Table 4.1 for the data sources considered during the Stage 1 Flood Risk Assessment.

Table 4.1 Data sources

Data Type ‘ Source Coverage ::3?:‘
Historic . Flood www.floodinfo.ie | Full Scheme 4.2
Information

Proposed Scheme crossings of and works
adjacent to the:
= Broadmeadow River
B Ward River
National CFRAM ‘ _
Mapping - Fluvial & it s " Sluice River
Coastal Flood Risk (as www.floodinfo.ie ‘ 43
applicable) = Mayne River
= Santry River
= Gaybrook Stream
B River Liffey
National Indicative Flood RSt aE Proposed scheme crossing and works an
Mapping - Fluvial only ) ) adjacent to the River Tolka '
R N - River Liffey & River Tolka. No other flood
——— 9 www.floodinfo.ie | relief schemes are present along the 4.5
Proposed Scheme
Minor watercourses and . . Applicable to the Park & Ride and Depot
ditches OSiAlapRIng parts of the Proposed Scheme only. 0
Proposed Scheme crossings of and works
adjacent to the:
Canals & Waterways OSi Mapping ’ Grand Canal 4.7
" Royal Canal
Proposed Scheme crossings of and works
adjacent to the:
= Broadmeadow River
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Irish Coastal Protection . AlsTERiA 4.8
Study - coastal flood risk | www.floodinfo.ie
extents = River Liffey

Figure 4.1 shows the locations of the watercourses that are crossed by or where works are completed in close
proximity for the Proposed Scheme. Sections 4.3 to 4.8 summarise the flood risk information available for each of

these locations.

Crossing of Santry
River

Crossing of Royal

]
Proposed :
METROLINK Park & !
Ride CIDED -
SWORDS - CHARLEMONT impacting it R e Crossing of Ward &
s Broadmeadow Rivers
@] ditches !
O HEIITE :
1
& ' RS orie coria .
—— I f 7 o N '
pe— Bndgge S SN el
—— " “=4 Crossing of Gaybrook
ace L Crossing of Sluice
— River & tributary

Dardistown Depot
and impact on
Turnapin Stream

- -
| —

Crossing of River
Tolka

s

Canal
1 0 L8 x
o Fee \ m / o
Crossing of River | e e\ [Crariemont
Liffey 3 e
: o= ( St Stephen’s Green
2 / Al Y End
o= Dmiphim | . — of
; —— Tunnol
CrossingofGrand [ == i Charlemont S i
Canal = p===——==" dH g > b . | Bowrt-weodt ]
~ \NERY
-+ A

Figure 4.1 MetroLink Scheme Watercourse Interfaces
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4.2 Historic Flood Events

The OPW National Flood Hazard Mapping website (www.floodinfo.ie) was used to identify historical flooding along
the route of the proposed overground works of the Proposed Scheme, refer to Figure 4.2 and Figure 4.3.

Recurring Flood Event —

Overground works

A Single Flood Event @9 e
“

River network ; AN % ‘A \

Swords

¥

i

Northern Portal

Figure 4.2 Past flood events between Lissenhall and Northern Portal (north to Naul Road)
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DUNBRO

HUNTSTOWN

Single Flood Event
Recurring Flood Event
Overground works

River network

cCOou

LTRY

Station

ey AL LANTRY & Ny

h—ﬁ“‘“—“‘ﬁ_&_ ) INST M
MRRIST —
™ gl
DARE TOWN
=
—
TURNAFPIN
LITTLE
REE
BALCURRIS Proposed Northwood

P

Figure 4.3 Past flood events between Southern Portal and Northwood Station

Seven flood events were identified on or immediately adjacent to the MetroLink scheme. Further details of these

flood events are provided in Table 4.2 and Figure 4.4, Figure 4.5, Figure 4.6 and Figure 4.7 below.
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Table 4.2 Flood events identified on or immediately adjacent to the MetroLink route

Location Type Date Description
Refer to Figure 4.3. Flooding occurred in several parts of
. . the Greater Dublin region due to a very heavy and
Lissenhall Fluvial - th th : .
(North to TN T 9thand 10 prolonged rainfall. The Broadmeadow River recorded a
Swords) River August 2008 | water level of 1.62m (AD) at the OPW automatic
recording hydrometric station (Stn. No. 08008) in the
morning of 10th August 2008.
Refer to Figure 4.4. A total rainfall depth of 86.8 mm fell
Estua 13th _q5th over the three-day period event and flooded Estuary
o Fluvial — Ward Roundabout due to failure of the Surface Water network.
Roundabout - November
(Swords) River 2002 A temporary contraflow emergency measure operated
successfully and ensured that the R132 remained open
to traffic.
Refer to Figure 4.4. Widespread flooding occurred as a
; th gth
‘ Pluvial / 6t and 7t r(i:ult of the extremely heavy rainfall on the 5 ,‘6 and
Seatown Villas B 7™ November 1982. Garden flooding affecting 25
Artificial November ; :
(Swords) S ——_— 1982 properties, but flood waters did not actually enter any
9 house. The problem arose due to blockage of a trunk
sewer.
Refer to Figure 4.4. Flooding of N1 near the Travelodge
hotel as the surface water system was overwhelmed. In
Pinnock Hill April 2011/ times of very heavy rainfall, the surface water system
Roundabout Pluvial F?ecurrin floods affecting lands near the hotel. Council staff have
(Swords) 9 implemented emergency works to divert flood waters
onto the roundabout and reduce the risk of flooding to
the nearby properties.
e E TincEoh 13th _15th Refer to Flgure‘4.5. A total rainfall of 86.8 mm fell in the
g three-day period event and flooded the M50 at
4 (Ballymun Pluvial November i . .
exit) 5002 Ballymun Exit. Remedial measures to road drainage were
undertaken at this location to reduce the risk of flooding.
Refer to Figure 4.6. The River Wad is culverted alongside
Ballymun Road (short length of 36" diameter concrete
Ballymun Road p!pes) and at Wad Br.ldge on‘ Ballymun Road (3'9" x 4'6
. th high stone arch). This flooding was due to blockage of
(proposed Fluvial—Wad | 8™ December . . .
i . the Wad Bridge, which caused the Wad River to flow
Collins Avenue River 1954 . .
Station) down Ballymun Road with subsequent flooding on the

Claremont Stream. The flooding was also due to
insufficient capacity of the surface water drainage
system of Ballymun Road
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Location

Description

Refer to Figure 4.7. This flood followed 2 days of very

Deans Swift 15t heavy rainfall. A previous rainfall event on 8" — 10t
Bridge . : November had resulted in a very wet catchment which,

Fluvial — River November ) ) ) : R

(proposed Tolka 2002/ combined with winter vegetation conditions, meant that
Griffith Park Recurrin a very high level of run-off took place on the 15%
Station) 9 November, with little, if any infiltration/soakage into the

ground.
> — 4
: ——— Overground works K
v T — —~—
) . ! > - T ™ ~\
Flooding at Lissenhall, co. Fingal, - i ; - Y oM O\

th tn | — ¢ N

9™ g 10" August 2008. -_—--'_".;{..'.C' “\\ﬂ ||i '1
: ("L::::'qx ‘:u'

N y=- ,—-}‘;"\ 1
e "‘t - ’r/ F ) i
Flooding at Estuary ATOWS T
Roundabout, co, Fingal, 13™- — oy ‘xl v -y
15" November 2002 P & B
*"\
= S
AR
=

Recurring surface water
flooding recorded at the
Pinnock Hill Roundabout in

April 2011

I

Flooding at Seatown
Villas, co. Fingal, 6™ & 70
November 1982.

Figure 4.4 Locations of historic flooding near R132 (Swords).
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Overground works
— = - Underground works
W
\
-
o e, S
T
Flooding at M50 Junction Proposed Northwood -
4 (Ballymun Exit), 137 -1 Station entrance \a
15" November 2002 — | W\
/ P
Figure 4.5 Locations of historic flooding near M50 Junction 4 - Ballymun
]
— =+ Underground works slilymun
|
I
Flooding at Ballymun |
Road, 8™ December
1954 '
) I
Ll SN evin
Naoirth l
|
!
i
0 Proposed Collins
Avenue Station
i enfrance
I /
i

Figure 4.6 Locations of historic flooding near proposed Collins Avenue Station entrance
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\
\ — — - Underground works
\
Recurring Tolka River \
flooding at Deans Swift
Bridge, 157 November 2002 \
\
\
U'nder ‘
Heview '
= i
I
I
q’
’ \\
] Proposed Griffith Park
P 7’ Station entrance
4
,
e r

Figure 4.7 Locations of historic flooding near proposed Griffith Park Station entrance
4.3 OPW CFRAM Study Mapping

Flood risk along the Proposed Scheme was assessed against the outputs from the OPW Eastern Catchment Flood
Risk Assessment and Management (CFRAM) Study. The applicable predicted flood extents for Broadmeadow River,
Ward River, Gaybrook Watercourse, Sluice River, Mayne River, Santry River and River Liffey from the CFRAM study
are presented in full in Appendix B, with extracts showing the predicted fluvial flood extents affecting the Proposed
Scheme in Figure 4.8, Figure 4.10, Figure 4.11, Figure 4.12, Figure 4.13 and Figure 4.14.

The extracts showing the predicted coastal flood extents for the Proposed Scheme are represented in Figure 4.9
and Figure 4.15.
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Figure 4.8 Extract of fluvial flood mapping from Eastern CFRAM study for the MetroLink at the crossing with
Broadmeadow and Ward Rivers.
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Figure 4.9 Extract of coastal flood mapping from Eastern CFRAM study for the MetroLink at the crossing with
Broadmeadow and Ward Rivers.
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Figure 4.10 Extract of fluvial flood mapping from Eastern CFRAM study for the MetroLink at the crossing with

Gaybrook stream.
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Figure 4.11 Extract of fluvial flood mapping from Eastern CFRAM study for the MetroLink at the crossing with

Sluice River and one of its tributaries.
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Figure 4.12 Extract of fluvial flood mapping from Eastern CFRAM study for the MetroLink at the crossing with
Mayne River.
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Figure 4.13 Extract of fluvial flood mapping from Eastern CFRAM study for the MetroLink scheme at the crossing
with Santry River.
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Figure 4.14 Extract of fluvial flood mapping from Eastern CFRAM study for the MetroLink scheme at the

proposed Tara Station entrances
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Filgure 4.15 Extract of coastal flood mappi-ng from Eastern CFRAM study for the MetroLink scheme at the

proposed Tara Station entrances
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The results from the CFRAM outputs for the Proposed Scheme can be summarised as follows:

4.4

Figures 4.8 & 4.9: Ward & Broadmeadow Rivers — the Proposed Scheme runs through the floodplain near to
the confluence of the two rivers. Parts of the lands crossed by the Proposed Scheme at risk from the 10% AEP
Fluvial Flood with much of the scheme in this location located within the 1% AEP fluvial flood extent.

The Proposed Scheme is also at risk of flooding from coastal sources within this reach. Based on the location
and predicted flood extents however, fluvial flooding would appear to be the dominant source.

Figure 4.10: Gaybrook - the Proposed Scheme crosses lands at risk of flooding in the 0.1% AEP flood extent
associated with the Gaybrook.

There is no risk of coastal flooding associated with the Gaybrook identified for the Proposed Scheme.

Figure 4.11: Sluice River — the Proposed Scheme crosses the Sluice River. There appears to be little natural
floodplain with flows contained in bank at the scheme crossing.

There is no risk of coastal flooding associated with the Sluice River identified for the Proposed Scheme.

Figure 4.12: Turnapin Stream (Mayne River) - the Proposed Scheme crosses the Turnapin Stream, which is a
tributary of the Mayne River. There appears to be little natural floodplain with flows contained in bank at the
scheme crossing.

There is no risk of coastal flooding associated with the Turnapin Stream identified for the Proposed Scheme.

Figure 4.13: Santry River — the Proposed Scheme crosses the Santry River. The Santry is in culvert where it is
crossed by the Proposed Scheme.

There is no risk of coastal flooding associated with the Santry River identified for the Proposed Scheme.

Figures 4.14 & 4.15: River Liffey - the Proposed Scheme crosses beneath the River Liffey. The Proposed
Scheme is in-tunnel where it passes beneath the Liffey so does not affect river flows.

The CFRAM mapping shows that there is no risk of fluvial flooding to the Proposed Scheme as all flows are
contained in-bank. Tara Street Station which forms part of the proposed scheme is located in lands shown to
be at risk of coastal flooding from the Liffey.

National Indicative Flood Mapping (NIFM)

The National Indicative Flood Mapping (NIFM) data was produced for all catchments greater than 5km? that were
not covered by the National CFRAM Programme. All major watercourses that are crossed by the Proposed Scheme
were covered by the CFRAM programme with the exception of the River Tolka.

Figure 4.16 below shows the predicted flood extent for the River Tolka where it is crossed by the proposed scheme.
The Proposed Scheme is in tunnel, passing beneath the River Tolka so does not affect river flow. Griffith Park
Station, which is part of the Proposed Scheme, is located outside of the 0.1% AEP flood extent.
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Figure 4.16 Extract of the 0.1 AEP fluvial flood extents for River Tolka (NIFM)
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4.5 Benefitting Areas

Existing flood relief schemes (FRS) are present along the Rivers Tolka and Liffey where it is crossed by the Proposed
Scheme.

Figure 4.17 shows the Area Benefitting from Defences (ABD) associated with the River Tolka FRS. The defences
are stated as providing a 1% AEP standard of flood protection. Griffith Park Station, which forms part of the
Proposed Scheme, is located outside of the Area Benefitting from Defences.

[ ] Area Benefiting from Defence

\_ o Frank Flood
% Bridge

Proposed Entrance to
Griffith Park Station

Figure 4.17 River Tolka FRS Area Benefitting from Defence

The remained of the Proposed Scheme is in tunnel where it passes beneath the River Tolka FRS Area Benefitting
from Defence. The Proposed Scheme will have no impact on the performance of the River Tolka FRS.

Figure 4.18 shows the Area Benefitting from Defences for the River Liffey associated with the Spencer Dock FRS
and River Dodder FRS. The Spencer Dock FRS provides a 0.5% AEP standard of protection, and the River Dodder
FRS provides a 1% AEP standard of protection. The Proposed Scheme is in tunnel and will not affect the
performance of either FRS.
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ABD

Dublin

River Dodder FRS
ABD

Figure 4.18 Spencer Dock FRS and River Dodder FRS Area Benefitting from Defence (ABD)

4.6 Minor Watercourses & Ditches

4.6.1 Park & Ride

The Proposed Scheme includes the construction of a Park & Ride at Lissenhall (around Ch. 1 + 100). Figures 4.19
and 4.20 show the proposed Park & Ride, which will impact on field drains that are part of the Staffordstown River
Catchment. These ditches will be diverted as part of the Proposed Scheme.

There is no published flood risk information of any of these ditches. No historic records of flooding were identified
for either ditch.
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Figure 4.19 Extract of fluvial flood mapping from CFRAM study around the proposed watercourse diversion

(around Ch. 1 + 100).

ML1-JAI-DRN-ROUT_XX-RP-Y-00006




sacob
Swords to Charlemont Flood Risk Assessment Uaco s

To Staffordstown
Watercourse

Watercourse to be
diverted

I

T e i A\
|

H
il

T A

i

o

i
1

1)
'

o
i
I

T
1

T

b8 SCRRITIRL ML T
y pidgevnsyu il

il

Proposed Park &
Ride

T I J ]
e/ / 4

Figure 4.20 Proposed works for the MetroLink scheme at Lissenhall

4.6.2 Dardistown Depot

A Depot is proposed as part of the Proposed Scheme in Dardistown, to the south of Dublin Airport (around Ch. 6 +
800). Figure 4.21 shows the proposed Dardistown Depot and Station, which will impact on the Turnapin Stream

and a number of minor ditches and drains that form part of the Mayne River catchment. These watercourses will
be diverted as part of the Proposed Scheme.

There is no published flood risk information of any of these ditches. No historic records of flooding were identified
for any of the ditches.
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Figure 4.21 Proposed works for the MetroLink scheme at Dardistown

4.7 Canals & Waterways
4.7.1.1 Royal Canal on Prospect Road (Ch. 14 + 900)

The Proposed Scheme passes beneath the Royal Canal. Glasnevin Station, which forms part of the Proposed
Scheme is proposed to be constructed in close proximity to the canal; refer to Figures 4.22 and 4.23.

Water levels along the canal are regulated by a series of lock gates and waste-weirs. It is thought that there are

insufficient flows in the canal to pose a flood risk to the proposed MetroLink scheme including Glasnevin Station.
There are no records of flooding from the Royal Canal in this location.
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Figure 4.22 Location of the proposed Glasnevin Station
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Figure 4.23 Location of the proposed Glasnevin Station entrance
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4.7.1.2 Grand Canal, on Grand Parade, Ch. 19 + 300.

The Proposed Scheme passes beneath the Royal Canal. Charlemont Station, which forms part of the Proposed
Scheme is proposed to be constructed in close proximity to the canal; refer to Figures 4.24 and 4.25.

It is thought that there are insufficient flows in the canal to pose a flood risk to the proposed MetroLink scheme
including Charlemont Station. There are no records of flooding from the Grand Canal in this location.

Figure 4.24 Location of the proposed Charlemont Station
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Figure 4.25 Location of the proposed Charlemont Station entrance

4.8 Irish Coastal Protection Strategy Study (ICPSS)

The Irish Coastal Protection Strategy Study (ICPSS) produced for the OPW in 2013 provides an overview of coastal
flood hazard and risk in Ireland. Flood maps were produced for the 0.5% and 0.1% AEP flood events. A volume of
maps is also available which represent a projected future scenario for the year 2100 and include allowances for
projected future changes in climate. Specifically, these represent the Mid-Range Future Scenario and allow for

500mm rise in Mean Sea Level.

Flood mapping for the 0.5% and 0.1% AEP present day flood extent for the Proposed Scheme are illustrated Figure

4.26 and Figure 4.27.
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ICPSS flood mapping shows that there is a risk of coastal flooding at Lissenhall due to tidal flows backing-up the
Ward and Broadmeadow Rivers. As noted however, the predicted extent of coastal flooding is not as extensive as

from fluvial flooding.
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that the proposed Tara Station and the proposed works at the crossing with Broadmeadow and Ward Rivers are
potentially at risk of coastal flooding in a 0.5% Tidal AEP event.

There are several flood defence schemes in place to mitigate against the risk at Tara Station. Quay walls on both
sides of the River Liffey from East Wall Road Bridge to the Sean Heuston Bridge protect the majority of Dublin City
Centre from coastal flooding. There are also ongoing works at South Campshires area from Butt Bridge to Cardiff
Lane that will protect the area from an estimated 0.5% AEP (200-year) flood event plus climate change. Therefore,
it can be concluded that the wall should provide adequate protection against current and future coastal flood risks.

4.9 Fluvial & Coastal Flood Risk Summary

491 Major River & Watercourse Crossings

Six locations have been identified where the MetroLink Scheme crosses a major watercourse. These locations and
an outlined of the nature of the crossing made by the Proposed Scheme at these locations are summarised below

in Table 4.3. Further details of the flood risk associated with each crossing are provided in Section 5.

Table 4.3 MetroLink Scheme Watercourse Crossings with Potential Flood Risk Impact

Flood Risk Source

Watercourse Chainage Crossing details
Fluvial | Coastal

Broadmeadow and | 1+ 540 & The Proposed Scheme includes a Viaduct crossing of
Ward Rivers 1+625 the two rivers.

The existing culvert crossing retained and not

v
Gajbroglesteam 4 %50 modified by construction of the Proposed Scheme.

Unnamed Tributary The tributary is placed in a new culvert where it is

v
of Sluice River 2+ 763 crossed by the Proposed Scheme.
’ ’ The Sluice River is placed in a new culvert where it is
v
SMicetiver 2388 crossed by the Proposed Scheme.
The Proposed Scheme crosses the Santry River where
. the watercourse is in culvert. This existing culvert
Santry River 10 + 000 v

crossing retained underneath the proposed tracks and
is not modified.

Table 4.4 lists the watercourses that are crossed but not impacted by the proposed scheme as it is in tunnel. For
completeness, this also includes the Royal Canal and Grand Canal. As there are no flood risk implications arising
from these crossings, they are not considered any further in this report.
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Table 4.4 MetroLink Scheme Watercourse Crossing with no Potential Flood Risk Impact

Flood Risk Source

Watercourse Chainage Crossing details
Fluvial | Coastal

The Proposed Scheme is underground in-tunnel where
River Tolka 13 +930 4 it passes beneath the River Tolka. The scheme has no
interface with the Tolka at the crossing.

17 + 150 — The Proposed Scheme is underground in-tunnel where
River Liffey 17 + 250 v v it passes beneath the River Liffey. The scheme has no
interface with the Liffey at the crossing.

The Proposed Scheme is underground in-tunnel where
Royal Canal 14 + 950 N/A N/A it passes beneath the Royal Canal. The scheme has no
interface with the Royal Canal at the crossing.

The Proposed Scheme is underground in-tunnel where
Grand Canal 19 + 260 N/A N/A it passes beneath the Grand Canal. The scheme has no
interface with the Grand Canal at the crossing.

4.9.2 Minor Watercourses

Table 4.5 lists the minor watercourses that are not identified by CFRAM, NFIM or other flood risk mapping but are
potentially impacted by the Proposed Scheme. Further details of the flood risk associated with the proposed works
along each watercourse are provided in Section 5.

Table 4.5 MetroLink Scheme Minor Watercourses with Potential Flood Risk Impact

Flood Risk Source

Watercourse Chainage Crossing details
Fluvial | Coastal

Ditch is located beneath the footprint of the proposed
Park & Ride at Estuary Station. The ditch is to be
diverted to allow for the construction of the Proposed
Scheme.

Ditch within the
catchment of the 1+ 100 v
Staffordstown River

The Turnapin Stream is a tributary of Mayne River. The
Turnapin Stream 8 + 600 v stream is to be diverted to allow for the construction
of the proposed Dardistown train depot.

493 Stations & Indirect Impacts

In addition to the direct crossings or impacts on the watercourses listed in Sections 4.9.1 and 4.9.2 above, the
Proposed Scheme includes 2 No. proposed underground stations that are located in close proximity to a
watercourse and/or associated floodplain. The entrances to the stations are at ground level so could provide a
potential route for floodwaters to affect Proposed Scheme. Further details are provided in Table 4.6 below with a
more detailed flood risk assessment in Section 5.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006




sacob
Swords to Charlemont Flood Risk Assessment Uaco s

Table 4.6 Proposed MetroLink Stations at Potential Flood Risk

Flood Risk Source

MetroLink Station | Chainage Crossing details
Fluvial | Coastal

— Proposed entrance to Griffith Park station to be
v
Gt e located in close proximity to River Tolka.
Proposed entrance and station located within the
v
S SArEEL L floodplain of the River Liffey

4.10 Rainfall Flood Extents

Pluvial flooding occurs during periods of heavy rainfall, when the rainfall rate is greater than the infiltration
capacity. It is usually associated with high intensity rainfall events (typically > 30mm/h) resulting in overland flow
and ponding in depressions in the topography. In urban situations underground sewerage/drainage systems and
surface watercourses may be completely overwhelmed.

Pluvial flood extents are available for areas of Dublin and provide an indication of the level of risk. It should be
noted that this mapping should be used to identify potential risk but is not appropriate for a site-specific flood risk
assessment.

Pluvial mapping extends along the Proposed Scheme from the City Centre as far as the M50 overpass. The 10%
flood extents are illustrated in Figure 4.28, Figure 4.29, Figure 4.30 and Figure 4.31.
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Figure 4.28 Extract of pluvial flood mapping on the MetroLink scheme southeast to Junction 4 (M50).
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Figure 4.29 Extract of pluvial flood mapping on the MetroLink scheme between Northwood and Glasnevin
Stations
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Figure 4.31 Extract of pluvial flood mapping on the MetroLink scheme between St. Stephen’'s Green and
Charlemont Stations

As shown, there are numerous potential pluvial flood risk areas along the length of the Proposed Scheme. This is
because much of the surface water drainage system within Dublin is undersized meaning a high potential for pluvial
flooding following heavy rainfall. It should be noted that extending south from Northwood Station, the scheme is
in tunnel or cut and cover then it is not affected by pluvial flooding. The proposed stations located along the
tunnelled sections of the Proposed Scheme could however be affected by pluvial flooding.

It is reasonable to assume that the remainder of the Proposed Scheme i.e. from Lissenhall to the M50 is exposed
to a similar level of pluvial flood risk due to the nature of the surface water drainage network through Dublin.

Section 5 considers the Pluvial flood risk to the scheme in further detail.
4.11  Strategic Flood Risk Assessments (SFRA)

4.11.1  Fingal County Council Development Plan

A Strategic Flood Risk Assessment and Management Plan was prepared as part of the Fingal County Council
Development Plan 2017-2023. Reference to the information contained in this document shows that parts of the
Proposed Scheme would be located within Flood Zones A and B. With reference to Figure 4.32, Figure 4.33 and
Figure 4.34, this relates particularly to works along the R132 where the Proposed Scheme crosses the Ward and
Broad Meadow Rivers. The Proposed Scheme also crosses Flood Zone B lands associated with the Santry River.
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Figure 4.32 Fingal County Council Composite Flood Map. Lissenhall.
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Figure 4.33 Fingal County Council Composite Flood Map. Between Lissenhall and Naul Road.
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4.11.2 Dublin City Development Plan

A Strategic Flood Risk Assessment and Management Plan was prepared as part of the Dublin Town Development
Plan 2016-2022. Reference to this document shows that part of the proposed Tara Station would be located within
Flood Zone A associated with the River Liffey, refer to Figure 4.35. It should be noted that the proposed line is in
tunnel where it passes beneath the Liffey and its associated floodplain.
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Figure 4.35 Dublin City Council Composite Flood Map.

A moderate risk of pluvial risk has been reported along much of the Proposed Scheme, except for the proposed
location for Glasnevin Station where the risk of pluvial flooding has been reported as extreme. This is not
unexpected as much of the existing surface water drainage network was designed to provide a low standard of
protection (typically 20% AEP or less), refer to Figure 4.36.
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5. Stage 2 Initial Flood Risk Assessment

This section assesses the risk of flooding to the Proposed Scheme site once the works are complete from a range
of different sources, which is then used to develop a broader understanding of the risk characteristics to the
Proposed Scheme.

5.1 Potential Sources of Flooding

Further to the Stage 1 assessment, the potential sources of flooding are listed below:

»=  Fluvial (Major Rivers) — Five locations along the Proposed Scheme are at risk of fluvial flooding due to crossing
a major watercourse:

o Lissenhall (Swords) crossing of the Broadmeadow and Ward Rivers (Ch. 1 + 490 — Ch. 2 + 200).
o Crossing of the Gaybrook

o Crossing of the Sluice River and nearby tributary (Ch. 5 + 765 - Ch. 5 + 963).

o Crossing of the Santry River (Ch. 10 + 000).

= Fluvial (Minor Watercourses) — Two locations along the Proposed Scheme are at risk of fluvial flooding due
to crossing/affecting a minor watercourse:

o Lissenhall (Swords), from the proposed diversion of a tributary of Staffordstown watercourse
around Ch. 1 + 100.

o Dardistown, from the proposed diversion of the Turnapin watercourse around Ch. 8 + 600.
=  Fluvial (Stations) — Griffith Park Station which forms part of the proposed scheme is potentially at risk of

fluvial flooding due to its proximity to the River Tolka. No other stations that are proposed as part of the
scheme are at risk of fluvial flooding.

=  Coastal — Two locations along the Proposed Scheme are at risk of coastal flooding due to crossing a major
watercourse:

o Lissenhall (Swords) from Broadmeadow and Ward Rivers (Ch. 1 + 490 — Ch. 2 + 200).
o Tara Station, on Tara Street, Ch. 17 + 400.
=  Coastal (Stations) — Tara Station which forms part of the proposed scheme is potentially at risk of coastal

flooding from the River Liffey. No other stations that are proposed as part of the scheme are at risk of coastal
flooding

=  Pluvial - OPW records show the risk of pluvial flooding is prevalent along the Proposed Scheme due to the
limited capacity of the existing surface water drainage network across Dublin. Pluvial flooding poses the
greatest risk to the stations that are proposed as part of the Scheme as they are typically located in heavily
urbanised areas that are reliant on the existing surface water network for drainage. Where the schemeisina
tunnel or constructed on an embankment, there is no risk of pluvial flooding to the scheme.

The below ground elements of the scheme including tunnelled sections of the track and stations, by their nature,
could be at risk from groundwater flooding. The design of all below ground scheme elements will ensure sufficient
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resilience to groundwater flooding with all below ground structures appropriately lined to prevent the ingress of
groundwater during operation.

Groundwater flooding is therefore not considered any further in this assessment.

As noted in Section 4, flood risk to the Proposed Scheme from the Royal and Grand Canals is not considered further.
This is because the Proposed Scheme passes beneath both waterways in a tunnel.

5.2 Major Rivers Fluvial Flood Risk Assessment

The five locations along the Proposed Scheme that are at risk of fluvial flooding due to crossing a major
watercourse are:

= Lissenhall (Swords) crossing of the Broadmeadow and Ward Rivers (Ch. 1 + 490 — Ch. 2 + 200).
. Crossing of the Gaybrook
. Crossing of the Sluice River and nearby tributary (Ch. 5 + 765 — Ch. 5 + 963).

= Crossing of the Santry River (Ch. 10 + 000).

Further details including the level of flood risk at each location are provided in the paragraphs below.
5.2.1 Lissenhall (Swords), Ch. 1 + 490 — Ch. 2 + 200, associated with Broadmeadow and Ward Rivers

The Stage 1 Flood Risk Assessment indicated that the Proposed Scheme is at risk of fluvial flooding where it crosses
the Broadmeadow and Ward Rivers at Lissenhall (Swords). The Proposed Scheme can be split into two sections in
this location:

= Section 1 (Ch. 1 + 500 and Ch. 1. + 760) where the Proposed Scheme crosses the Broadmeadow and Ward
Rivers on and embankment and viaduct.

. Section 2 (Ch. 1 + 760 and Ch. 2 + 200) where the Proposed Scheme comprises an open cut section of track
running parallel to the Ward River.

The Eastern CFRAM study outputs for the Broadmeadow and Ward Rivers were compared against the Proposed
Scheme. As shown in Figure 5.1, the Proposed Scheme passes through lands that are at risk of flooding in the

10%, 1% and 0.1% AEP floods.

Peak water levels from the Eastern CFRAM study are compared against the proposed track levels for the scheme
for Sections 1 and 2 as outlined above.
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ngure 5.1 Extract of fluvial flood mapﬁing from CFRAM study around the Broadmeadow and Ward Rivers
crossing (Ch. 1+ 500 — Ch. 1 + 760)

The predicted flood levels between Ch. 1 + 490 and Ch. 1 + 760 have been obtained from the OPW CFRAM Study
maps (See Appendix B) for the 10%, 1% and 0.1% AEP flood events and have been compared against the minimum
top of rail level for the MetroLink scheme in this section; refer to Table 5.1.

Table 5.1 Design Broadmeadow and Ward Rivers Fluvial Flood Levels for the Lissenhall (Swords) Section 1, Ch.
1+490-Ch.1+760

Flood Level at Proposed Minimum Top Of Rail Difference / Freeboard

AEP Event

Scheme Crossing (mAOD (TOR) level (MAOD) Allowance (m)
10% (1in 10) 4.81* +2.89
1% (1 in 100) 5.10* 7.70 +2.60
0.1% (1 in 1000) 5.62* +2.08

* Calculated level obtained from node 08009.

As shown, the Proposed Scheme is not at risk of flooding in the 0.1% AEP flood at the proposed crossing of the
Broadmeadow and Ward Rivers as the level of the track significantly exceeds the design flood level. The Proposed
Scheme does however traverse a significant area of floodplain and mitigation will be required to ensure no increase
in flood risk as a consequence of the works. The measures that have been designed as part of the scheme are
detailed in Section 6.

The predicted flood level for Ch. 1 + 760 and Ch. 2 + 200 have been from the OPW CFRAM Study maps have been
compared against the minimum top of rail level for the MetroLink scheme in this section; refer to Table 5.2. As
noted, this section of the line is in Open Cut and located below existing ground levels.
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Table 5.2 Design Broadmeadow and Ward Rivers Fluvial Flood Levels for the Lissenhall (Swords) Section 2, Ch.
1+760-Ch.2+ 200

Calculated Flood Level Minimum Top Of Rail Difference / Freeboard

ALy ((117:Xe]»))] (TOR) level (MAOD) Allowance (m)
10% (1in 10) 4.81* -419
1% (1 in 100) 5.10* 0.62 -4.48
0.1% (1 in 1000) 5.62* -5.00

* Calculated level obtained from node 08009.

Section 2, Ch. 1 + 800 and Ch. 2 + 200 of the Proposed Scheme is constructed in Open Cut and runs close to the
Ward River and its associated floodplain. Based on the available information it is considered to be at risk of flooding
from the Ward. Were flood waters from the Ward to enter the open cut section of the track, this would result in
significant flood depths along the Proposed Scheme, as shown in Table 5.2 above.

A Stage 3 Flood Risk Assessment has therefore been completed for the Scheme where it crosses the Broadmeadow
and the Ward to ensure the scheme is sufficiently resilient to flooding and will not increase the risk of flooding to
other receptors.

Ch. 1 + 490 - Ch. 2 + 200 Broadmeadow & Ward Fluvial Flood Risk Assessment Summary:

e Between Ch. 1 + 490 and Ch. 2 + 200, the MetroLink scheme is located in Flood Zone A.

The elevated part of track where it crosses the Broadmeadow and Wards Rivers is not at risk of
flooding during the 0.1% AEP flood. The construction of the proposed crossing over Broadmeadow
and Ward Rivers might affect their predicted extents of fluvial flooding and requires further
assessment.

Part of this Section is constructed below ground in Open Cut and runs parallel to the Ward River
floodplain. This section could be at significant risk of fluvial flooding.

A Stage 3 FRA is required as the construction of the proposed crossing might change in flood risk
arising from the MetroLink project from the Broadmeadow and Ward Rivers. Mitigation for the Open
Cut section of the line also requires further consideration to ensure the scheme is resilient to flooding.
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5.2.1.1 Gaybrook around Pinnock Hill Roundabout (R132), Ch. 4 + 025 - Ch. 4 + 400.

The proposed MetroLink scheme runs parallel to the R132 in open cut and cover sections, prior to passing beneath
the Gaybrook. Figure 5.2 shows the route of the proposed scheme, the extent of open cut and covered sections
and the location of the Gaybrook crossing.

The Gaybrook stream will pass above the Proposed Scheme in its existing culvert (located at Ch. 4 + 500).

Proposed Retained-Cut

— Proposed ENT C1
£ IPr d d 3 8 804
— = o 1 Proposed Cut and Cover ) «— MetroLink route

R132 7 g *}
-
§
Pinnock Hill

Roundabout

Existing culverts on
Gaybrook siream

Gaybrook Stream

Figure 5.23 Existing culvert crossing on Gaybrook watercourse (Ch. 4 + 500).

The CFRAM study map for the Gaybrook is presented in Figure 5.3. This shows the Proposed Scheme would be
located in the 0.1% AEP flood extent.
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Figure 5.3 Extract of fluvial flood mapping from CFRAM study along R132, between Ch. 04 + 025 — Ch. 04 + 400.

It was understood that works had been completed following historic flooding in this location raised questions

around the accuracy of the CFRAM mapping.

In the CFRAM model, all flows in the Gaybrook are assumed to pass beneath the R132 in a culvert and continue in
an easterly direction downstream. A from site investigation was completed and found that a 900mm concrete pipe
intercepts the Gaybrook watercourse to the west to the R132 and diverts this water to the Ward River, refer to

Figure 5.4.
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Figure 5.4 Existing Gaybrook watercourse diversion west to R132.

Based on the visual inspection, it was estimated that 95% of flows from Gaybrook watercourse are being diverted
to the new route with a small sweetening flow is conveyed in the existing culvert crossing underneath the R132.
The CFRAM mapping therefore overestimates the extent of flooding from the Gaybrook as it does not include the
900mm diversion culvert that conveys most of the flows to the Ward River.

Owing to the extent of the track that is covered in the this reach and the diversion of the Gaybrook into a 900mm
culvert, it is therefore considered that there is no risk of fluvial flooding from Gaybrook to the Proposed Scheme.
Therefore, a Stage 3 Flood Risk Assessment is not required to confirm the extent of the flood risk associated with
the MetroLink scheme established at this location. The Proposed Scheme will have no impact on flows along the
Gaybrook as all existing culverts are maintained and not modified as part of the works.

5.2.2 North to Naul Road, Ch. 5 + 765 — Ch. 5 + 963, associated with Sluice River and a tributary.

The Stage 1 Flood Risk Assessment indicated that the MetroLink scheme is at risk of fluvial flooding from Sluice
River (at Ch. 5 + 963), refer to Figure 5.5. The Proposed Scheme also crosses a tributary of the Sluice River at Ch.
5+ 765.

The predicted flood levels have been obtained from the OPW CFRAM Study (See Appendix B) for the 10%, 1% and
0.1% AEP flood event and has been compared against the minimum Top of Rail (TOR) level at the crossing of the
Sluice River (Ch. 5 +963), refer to Table 5.3.

It should be noted that the OPW CFRAM maps did not include outputs for the Sluice River tributary crossing at Ch.

5+ 765. For the purposes of this stage of the assessment, it is assumed that the flood levels at Ch. 5 + 963 shall
also apply with further assessment completed at Stage 3 to verify the flood risk for this crossing.
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Tributary of the
Sluice River

Figure 5.5 Extract of fluvial flood mapping from CFRAM study around the Sluice River crossing (Ch. 5 + 963)

Table 5.3 Sluice River and tributary Fluvial Flood Levels for the MetroLink scheme. North to Naul Road, Ch. 5 +
765 —-Ch.5 +963

AEP Event Sluice River Flood Minimum Top Of Rail D;Zirt?::fd/
Level (mAOD) (TOR) level (MAOD) Alonancaon)
10% (1 in 10) 42.35" +4.46
1% (1 in 100) 42.62" 46.81 +4.19
0.1% (1 in 1000) 42.82" +3.99

*Values obtained from node 25a8584.

The nearest model node '25a8584' is upstream of the culvert crossing underneath R132 meaning the reported
water levels are likely to slightly overestimate potential flood depths at the crossing with the MetroLink scheme.
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As shown, the proposed MetroLink scheme would not be at risk of fluvial flooding from Sluice River. However, a
Stage 3 Flood Risk Assessment is required at this location as the construction of the proposed culverts over Sluice
River and its tributary might affect the hydraulic capacity of the watercourses and therefore, their predicted extents
of flooding.

Ch.5 + 765 — Ch. 5 + 963 Sluice River Fluvial Flood Risk Assessment Summary:

e There little natural floodplain where the proposed scheme crosses the Sluice River with flows
contained in bank. The proposed elevation of the MetroLink Scheme mean it will not be at risk of
flooding from the Sluice River.

The construction of the proposed new culvert crossings on Sluice River and its tributary as part of the
MetroLink Scheme might affect flood risk along these watercourses.

A Stage 3 FRA to demonstrate that the Proposed Scheme will not increase flood risk on either
watercourse.

5.23 East and southeast to Junction 4 (M50), Ch. 9 + 650 — Ch. 10 + 000, associated with Santry River.

The Stage 1 assessment indicated that the M50 is at risk of fluvial flooding east to Junction 4 — Ballymun, Ch. 9 +
650 — Ch. 9 + 750). The predicted flood extent is shown in Figure 5.6.

Balie WILlTYe

Proposed scheme
crosses M50 on a
/| Viaduct

Eetam b

M50

Legend
- 10% Fluvial AEP Event

! 1% Fluvial AEP Event

0.1% Fluvial AEP Event

Proposed Scheme
- passes over existing
{___| AFA Extents culvert

Modelled River Centreline

Node Point *

Node Label .
L

Figure 5.6 Extract of fluvial flood mapping from CFRAM study around the Santry River (Ch. 9 + 650 — Ch.10 +
000)

-

The Proposed Scheme crosses the M50 on a viaduct (between Ch. 9 + 650 and Ch. 9 + 750). The track in this
location will be approximately 67.55 m above existing ground levels and, therefore, is not at risk of flooding.
Existing flooding of the M50 will continue to occur as flood flows will pass beneath the MetroLink Viaduct.
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Downstream, the Proposed Scheme passes over the Santry River when it is in culvert. The Proposed Scheme has
been designed so that the existing culvert on the Santry can be retained without modification.

The predicted flood levels have been obtained from the OPW CFRAM Study (See Appendix B) for the 10%, 1% and
0.1% AEP flood events and have been compared against the minimum Top of Rail (TOR) level of the rail tracks
where it crosses the Santry River, refer to Table 5.4.

Table 5.4 Design Santry River Fluvial Flood Levels for the MetroLink scheme at the Culvert Crossing (Ch. 9 + 650
- Ch. 9 + 750).

Minimum Top Of Rail Ciference
AEP Event Flood Level (MAOD) P Freeboard
(TOR) level (MAOD)
Allowance (m)
10% (1in 10) 54.33" +2.34
1% (1 in 100) 54.53" 56.67 +2.14
0.1% (1 in 1000) 54.63 +2.04

*Values obtained from node 09SANT00820J.

The nearest model node to the area at risk of flooding (09SANT008820J) is located just downstream of the
Proposed Scheme where the Santry River emerges from its existing culvert. As shown, the Proposed Scheme is not
at risk from flooding from the Santry River.

As the proposed scheme does not amend the capacity of the existing culverts on Santry River there will therefore
be no impact on the existing risk or extent of flooding in this location. The Proposed Scheme is also not at risk
from flooding from the Santry River as it is elevated above the floodplain. A Stage 3 Flood Risk Assessment will
therefore not be required at this location.

Ch. 9 + 650 - Ch. 10 + 000 Santry River Fluvial Flood Risk Assessment Summary:

e There is no change in flood risk to or arising from the MetroLink scheme from the Santry River as no
modifications are undertaken to the existing culvert structure over the Santry River.

The Proposed Scheme is not at risk of flooding from the Santry River

A Stage 3 FRA is not required as the works will not affect the hydraulic capacity of the existing culverted
crossing of the Santry River.

5.3 Minor Watercourses Fluvial Flood Risk Assessment

5.3.1 Lissenhall (Swords). Associated with the diversion of a tributary of the Staffordstown watercourse
around Ch.1 + 100.

The proposed Park & Ride at Lissenhall, refer to Figure 5.7, is at risk of fluvial flooding from a ditch that crosses the

site and is a tributary of Staffordstown watercourse. The ditch will need to be diverted to allow for the construction
of the proposed works.
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Figure 5.7 Proposed Estuary Station and Park & Ride development (Ch. 1 + 000 - Ch. 1 + 400).

A Stage 3 Flood Risk Assessment will therefore be completed for the watercourse diversion at this location to
assess flood risk issues in sufficient detail and to provide a quantitative appraisal of potential flood risk to a
proposed or existing development, of its potential impacts on flood risk elsewhere and of the effectiveness of any
proposed mitigation measures. This assessment is described in Section 7 below.
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5.3.2 Dardistown. Associated with the diversion of the Turnapin watercourse, around Ch. 8 + 600.

The proposed Depot and Station at Dardistown, refer to Figure 5.8, is at risk of fluvial flooding from the Turnapin
Stream and other minor ditches that cross the site and are tributaries of the Mayne River. The ditches and stream
will need to be diverted to allow for the construction of the proposed works.

Proposed Dardistown
Depot

= Proposed Dardistown
et et e e, s Station

= - SRS

Figure 5.8 Proposed Dardistown Station and Train Depot (Ch. 8 + 650 — Ch. 9 + 420).

A Stage 3 Flood Risk Assessment will therefore be completed for the watercourse diversion at this location to
assess flood risk issues in sufficient detail and to provide a quantitative appraisal of potential flood risk to a
proposed or existing development, of its potential impacts on flood risk elsewhere and of the effectiveness of any
proposed mitigation measures. This assessment is described in Section 7 below.

5.4 Stations Fluvial Flood Risk Assessment

The Stage 1 assessment found that Griffith Park Station could be at risk of fluvial flooding from the River Tolka.
The Stage 1 assessment did not confirm if Griffith Park Station (Ch. 13 + 875) is at risk of fluvial flooding from
River Tolka as the OPW is currently updating the modelling and mapping for the area of interest. NIFM mapping
is available for the site however no flood levels are provided as part of this dataset.

The Stage 1 assessment showed that Griffith Park Station could be benefit from the defences that were constructed
as part of the River Tolka FRS.

OPW topographical survey was obtained and shows a Flood Defence Wall runs along the northern bank of River
Tolka, east to St Mobhi Road (Ch. 13 + 900), refer to Figure 5.9. This flood defence is stated as providing a 1% AEP
standard of protection. The proposed Griffith Park Station would be located landward of this defence
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Figure 5.9 Location of the existing Flood Defence Wall north to River Tolka (Ch. 13 + 875) and top of wall levels.

Any flooding of Griffith Park Station would be from flows passing through the station entrance. The proposed
location of the Griffith Park Station entrance is shown in Figure 5.5. The threshold for the entrance will will be
17.50mOD. The top level of the River Tolka FRS in this location is 13.40mOD. This means that for the River Tolka
to inundate Griffith Park Station, flood depths would need to exceed the top of the flood defences by 3.1m. Given
that the defences are stated as providing a 1% AEP standard of protection this is highly unlikely. It is therefore
reasonable to assume that Griffith Park Station is not at risk of flooding from the River Tolka.

Ch. 13 + 875 River Tolka Fluvial Flood Risk Assessment Summary:

e At Ch. 13 + 875, the proposed Griffith Park Station is likely located in Flood Zone C as it does not
appear to be at risk of flooding from the Tolka;

e There is no change in flood risk to or arising from the MetroLink scheme from the River Tolka as no
modifications are which affect channel capacity.

e A Stage 3 FRA is not required.

5.5 Major River Coastal Flood Risk Assessment

The Stage 1 Flood Risk Assessment identified the following two coastal flood risk areas identified for the Proposed
Scheme:

2 Lissenhall (Swords), Ch. 1 + 490 — Ch. 2 + 200, associated with Broadmeadow and Ward Rivers.

= Proposed Tara Station, Ch. 17 + 400, associated with River Liffey.

Further details including the level of flood risk are provided in the paragraphs below.
5.5.1 Lissenhall (Swords), Ch. 1 + 490 — Ch. 2 + 200, associated with Broadmeadow and Ward Rivers
The Stage 1 Flood Risk Assessment indicated that the Proposed Scheme at Lissenhall (Swords) between Ch. 1 +

500 and Ch. 1 + 760 is at risk of coastal flooding where in crosses the Ward and Broadmeadow Rivers, refer to
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Figure 5.10. Peak water levels from the Eastern CFRAM study have been compared against the proposed Top of
Rail (ToR) level for the MetroLink Scheme; refer to Table 5.5.
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Figure 5.10 Extract of coastal flood risk from the Broadmeadow and Ward Rivers (source: Lissenhall model flood
extent maps)

Table 5.5 Design Broadmeadow and Ward Rivers Coastal Flood Levels for the MetroLink scheme. Lissenhall
(Swords), Ch. 1 + 490 -Ch. 1 + 760

AEP Event Flood Level Minimum Top Of Rail Difference / Freeboard
(mAOD) (TOR) level (mAOD) Allowance (m)
10% (1 in 10) 2.60* +5.10
0.5% (1 in 200) 3.09+ 7.70 +4.61
0.1% (1 in 1000) 3.39+ +4.31

As shown, the Proposed Scheme is not at risk of coastal flooding at the crossing of the Broadmeadow and Ward
Rivers.

Figure 5.11 shows the predicted extent of Coastal Flooding from the IPCSS. As shown, the predicted extent of
flooding is not as large as that from the Eastern CFRAM suggesting lower peak water levels were used for the IPCSS.

o
o

ML1-JAI-DRN-ROUT_XX-RP-Y-00006




sacob
Swords to Charlemont Flood Risk Assessment Uaco s

el -~ =y s
b Lillle 3 /¢ EXTENT maP
'II- ] .-F._n ! ’:.._':-_ », l.
| e P ! [ i Al Legend
-} - . .'f L 0.5% AEP FLOOD EXTENT
i3 » M Sy (1 n 200 chance in any given year)
4} Proposed Park & ‘ Py, W' d
o ) LN ~ N
LY Ride development -;;El;‘-.u‘,-'; 0.1% AEP FLOOD EXTENT
*.? o M & "-_ (1 n 1000 chance in any given yoar)

Very High Confidence (0.1% AEP)
High Confidence (0.1% AEF)
Medium Confidence (0.1% AEP)
Low Confidence (0.1% AEP)

Very Low Confidence (0.1% AEP)
Very High Confidence (0.5% AEP)
High ConSidence (0.5% AEFP)

Medium Confidence (0 5% AEP)

Low Confidence (0.5% AEP)
Very Low Confidence (0.5% AEP)

High Water Mark (HWM)

Table 5.6 compares the equivalent peak water levels for fluvial and coastal floods at the proposed crossing of the
Ward and Broadmeadow Rivers. This confirms that the dominant source of flooding to the Proposed Scheme will
come from fluvial sources. Any design mitigation therefore that adequately allows for fluvial flooding in this
location can also be considered to satisfactorily address any coastal flood risk.

Table 5.6 Design Broadmeadow and Ward Rivers Fluvial and Coastal Flood Levels for the MetroLink scheme.
Lissenhall (Swords), Ch. 1 + 490 - Ch. 1 + 760

Coastal Flood Fluvial Flood Level .
AEP Event Level (mAOD) (mAOD) Difference (m)
10% (1in 10) 2.60 4.81 2.271*
0.1% (1 in 1000) 3.39 5.62 2.23*

*A positive difference indicates that the fluvial flood level exceeds the coastal flood level

Ch. 1 + 490 - Ch. 1 + 760 Ward & Broadmeadow Coastal Risk Assessment Summary:

e The dominant source of flooding to the MetroLink scheme is fluvial as the predicted fluvial flood levels
and extents exceed the equivalent coastal outputs.

A Stage 3 Flood Risk Assessment is required however this will focus solely on Fluvial flood risk. This is
because any mitigation that adequately addresses fluvial flood risk will also address any coastal flood
risk.
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5.5.2 Tara Station, on Tara Street, Ch. 17 + 400, associated with River Liffey

The Stage 1 assessment indicated that proposed Tara Station (Ch. 17 + 400) is at risk of coastal flooding from
River Liffey. The footprint of the proposed Tara Station is shown in Figure 5.12 and compared against the predicted
coastal flood extent for the River Liffey. Flooding of the station could occur via the station entrances and lead to
wider inundation of the MetroLink line.

The remainder of the Proposed Scheme where it passes beneath the Liffey and its floodplain is in a sealed tunnel
below ground so should not be at risk of flooding.

T e

1ol i
Tyl
B 10% Tidal AEP Event == . L _
I 0.5% Tidal AEP Event I TH T b S
0.1% Tidal AEP Event jl ) [L_ | W
s Modelled River Centreline  of = 3.7 ] A

Figure 5.12 Extract of coastal flood mapping from CFRAM study around proposed Tara Station (Ch. 17 + 400)

Tara is an important station as MetroLink will interconnect with DART and Irish Rail services here, one of the major
strategies behind the new alignment. Figures 5.13 and 5.14 show the proposed layout and longitudinal section for
Tara Station. (Drawings ‘ML1-JAI-ARC-MS14_GF-DR-Y-00203' and 'ML1-JAI-ARC-MS14_ZZ-DR-Y-00210' in
Appendix C). The threshold for flooding of the station is 3.40mAQOD which is the minimum level at each station
entrance.
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Figure 5.14 Proposed Longitudinal Section of proposed Tara Station
The predicted flood levels have been obtained from the OPW CFRAM Study (See Appendix B) for the 10%, 0.5%

and 0.1% AEP flood event and has been compared against the proposed street level of the Tara Station entrances,
refer to Table 5.7.
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Table 5.7 Current River Liffey Coastal Flood Levels for the proposed MetroLink scheme (Tara Station, Ch. 17 +
400)

- . Difference
Minimum Station /

AEP Event Flood Level (mAOD) Freeboard

Threshold Level (mAOD)

Allowance (m)

10% (1 in 10) 2.68* +0.72
0.5% (1 in 200) 3.12+ 3.40 +0.28
0.1% (1 in 1000) 3.35¢ +0.05

*Values obtained from node O9LIFFO0280

As shown, the proposed threshold levels around Tara Station mean it is currently not at risk of flooding in the 10%,
0.5% and 0.1 % AEP floods.

Table 5.8 compares the equivalent peak water levels for fluvial and coastal floods at Tara Station. This confirms
that the dominant source of flooding to the Proposed Scheme will come from coastal sources. Any design
mitigation therefore that adequately allows for coastal flooding in this location can also be considered to
satisfactorily address any coastal flood risk.

Table 5.8 Design River Liffey Fluvial and Coastal Flood Levels for the MetroLink scheme. Ch. 17 + 400

Coastal Flood Level Fluvial Flood Level

AEP Event (mAOD) (mOD) Difference (m)
10% (1in 10) 2.68 2.46 -0.22*
0.1% (1 in 1000) 3.35 2.49 2%

*A negative difference indicates that the coastal flood level exceeds the fluvial flood level

Whilst Tara Station is not at risk of flooding from the 0.1% AEP flood, a Stage 3 Flood Risk Assessment is required
at this location to demonstrate if the construction of Tara Station will increase flood risk to other receptors due to
potential floodplain displacement. As noted below, Tara Station will be at risk allowing for the effects of future
climate change.

Ch. 17 + 400 Fluvial Flood Risk Assessment Summary:

e AtCh. 17 + 400, Tara Station is located in Flood Zone B.

e The construction of the proposed new Tara Station might affect the predicted coastal flood extents
of River Liffey due to floodplain displacement, therefore a Stage 3 FRA is required.

5.6 Initial Pluvial Flood Risk Assessment

Pluvial flooding occurs during periods of heavy rainfall, when the rainfall rate is greater than the infiltration
capacity. It is usually associated with high intensity rainfall events (typically > 30mm/h) resulting in overland flow
and ponding in depressions in the topography. In urban situations underground sewerage/drainage systems and
surface watercourses may be overwhelmed. The Stage 1 Flood Risk Assessment identified numerous potential
locations along the proposed scheme that could be subject to pluvial flooding.

Table 5.9 shows sections of the Proposed Scheme which are at risk of pluvial flooding. It should be noted that for
much of the scheme, this only affects proposed stations as the track is constructed in a sealed tunnel below ground.
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Table 5.9 Pluvial Flood Risk Areas

Location Comments
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To reduce the risk of pluvial flooding would require extensive replacement and upgrade of the existing drainage
network along the full extent and probably external to the Proposed Scheme. This is beyond the scope of the

project.

ML1-JAI-DRN-ROUT_XX-RP-Y-00006




sacob
Swords to Charlemont Flood Risk Assessment Uaco s

In line with the Dublin City Development Plan SFRA and GDSDS, drainage from any new impermeable surfaces that
are created by the scheme will be attenuated using Sustainable Drainage Systems (SuDS), based on guidance
stated in The SuDS Manual CIRIA 753. These measures will ensure no net increase in run off from the MetroLink
Scheme or additional flows being discharged to the existing drainage networks.

New drainage networks have been developed for all new stations, the track and all associated infrastructure for the
MetroLink Scheme. Further details of the Proposed Scheme's surface water design is provided in Section 6 of this
report.

5.7 Groundwater Flooding

This type of flooding occurs when the level of water within the soil makes up the land surface (known as the water
table) and rises due to periods of abnormally high rainfall.

The proposed scheme includes the construction of tunnelled sections of track and numerous below ground
elements associated with the stations. All below ground structures will be designed to be appropriately lined to
prevent the ingress of ground water during operation.

During construction, temporary pumping of groundwater will be undertaken to permit construction of
underground scheme elements. The discharge of any groundwater to surface water receptors will be subject to
consent and controlled to ensure no adverse impact on flood risk. For further details, refer to the Environmental
Impact Assessment Report, which this FRA accompanies.

The elevation of the proposed overground infrastructure across the scheme and nature of surface strata as
impermeable clay, means the above ground emergence of groundwater is highly unlikely. There are also no reports
of groundwater flooding across the Proposed Scheme.

The risk of groundwater flooding to the scheme is therefore considered to be low and is not considered further in
this assessment.

5.8 Estuarine flooding

The ICPSS in Section 4.6 of this report identifies two potential sources of coastal flooding to the Proposed Scheme,
namely Broadmeadow and Ward Rivers and River Liffey. When combined with fluvial flooding, this could lead to
an elevated flood risk. It should be noted that where there is potential risk of coastal and fluvial flooding to a
particular location, it does not automatically follow that combined estuarine flooding will lead to an elevated risk.
This is because it is quite common for one type to be the dominant flood risk source.

Table 5.10 below compares peak coastal and fluvial flood levels for the Ward and Broadmeadow Rivers. As shown,
and confirmed by the predicted flood extents presented previously, fluvial flooding is the dominant flood risk
source. Peak fluvial flood levels exceed the peak costal flood levels by 2.2m for the 10% AEP and 0.1% AEP floods.
It can therefore be concluded that if the Proposed Scheme is designed to be resilient to the 0.1% AEP fluvial flood
then it will also be resilient to all forms of coastal and estuarine flooding.
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Table 5.10 — Comparison between Peak Coastal and Fluvial Flood Levels for the Ward & Broadmeadow Rivers

Coastal Flood Level Fluvial Flood Level

AEP Event (mAOD) (moD) Difference (m)
10% (1in 10) 2.60 4.81 2.21
0.1% (1 in 1000) 3.39 5.62 2.23

A positive difference indicates that the fluvial flood level exceeds the coastal flood level

Table 5.11 below compares peak coastal and fluvial flood levels for the River Liffey. As shown, and confirmed by
the predicted flood extents presented previously, coastal flooding is the dominant flood risk source. Peak coastal
flood levels exceed the peak fluvial flood levels by 1.2 m for the 0.1% AEP flood. It can therefore be concluded
that if the Proposed Scheme is designed to be resilient to the 0.1% AEP coastal flood, then it will also be resilient
to all forms of fluvial and estuarine flooding.

Table 5.11 — Comparison between Peak Coastal and Fluvial Flood Levels for the Ward & Broadmeadow Rivers

Coastal Flood Level Fluvial Flood Level

AEP Event (mAOD) (mOD) Difference (m)
10% (1in 10) 2.68 2.46 -0.22
0.1% (1 in 1000) 335 2.49 4.9

A negative difference indicates that the coastal flood level exceeds the fluvial flood level

5.9 Flood Risk due to Climate Change

Future climate change is predicted to give rise to an increased risk of flooding through rising sea levels, an increase
in river flows and the frequency and intensity of extreme rainfall. The OPW has identified two potential scenarios
for the impacts of climate change that are known as the Mid-Range Future Scenario (MRFS) and High-End Future
Scenario (HEFS). Table 5.12 summarises the predicted impacts of both scenarios on predicted sea levels, river
flows and rainfall depths over the next 100 years.

Table 5.12 Climate Change Forecast

Mid-range Future Scenario

Parameter (MRFS) High-End Future Scenario (HEFS)
Mean Sea Level Rise +500mm +1000mm
River Flows +20% +30%
Extreme Rainfall Depths +20% +30%

The Mid-Range Future Scenario (MRFS) scenario is intended to represent the ‘likely’ future scenario based on a
range of forecasts. The High-End Future Scenario (HEFS) represents a more extreme forecast that is at the upper
end of accepted projections.
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For the purposes of this Flood Risk Assessment, the potential impact of climate change on flood risk to the
proposed development has been made relative to the MRFS scenario as specified in Document Circular PL 2/2014
issued by the Department of Housing, Local Government and Heritage.

5.9.1 Coastal Impacts

The following two parts of the scheme are at risk from coastal flooding:
" Ward & Broadmeadow Rivers where it crossed by the Proposed Scheme.

= River Liffey and specifically the proposed Tara Station.

Table 5.13 below compares the peak coastal flood levels for the Ward & Broadmeadow Rivers with the MRFS effects
of climate change against the Proposed Scheme track levels. As shown, the proposed track level still significantly
exceeds the peak coastal flood level. The current 0.1% AEP peak fluvial level (5.62m OD) also exceeds the 0.1%
coastal flood level with the effects of climate change. This confirms that fluvial flooding from the Ward &
Broadmeadow Rivers will remain the dominant flood risk source to the Proposed Scheme with the effects of future
climate change.

Table 5.13 Design Broadmeadow and Ward Rivers Coastal Flood Levels with Climate Change for the MetroLink
scheme. Lissenhall (Swords), Ch. 1 + 490 - Ch. 1 + 760

AEP Event Flood Level Minimum Top Of Rail Difference / Freeboard
((117:Xe]»)] (TOR) level (MAOD) Allowance (m)
10% (1in 10) 3.10 +4.60
0.5% (1in 200) 3.59 7.70 +4.11
0.1% (1 in 1000) 3.89 +3.81

Table 5.14 below compares the peak coastal flood levels for the River Liffey with the MRFS effects of climate
change against the proposed threshold level for Tara Station. As shown, the proposed station threshold level is
exceeded by the peak coastal flood level for the 0.5% and 0.1% AEP floods. Mitigation measures are therefore
proposed for Tara Station to account for the effects of climate change. Further details of these measures are
contained in Section 7.

Table 5.14 River Liffey Coastal Flood Levels for the proposed MetroLink scheme with the effects of Climate
Change (Tara Station, Ch. 17 + 400)

Minimum Station Hiiieheet

AEP Event Flood Level (mAOD) Freeboard

Threshold Level (mAOD) Allowance (m)

10% (1in 10) 3.28* +0.22
0.5% (1in 200) 3.62* 3.40 -0.28
0.1% (1 in 1000) 3.85* -0.45

*Values obtained from node O9LIFFO0280

The track is in tunnel where it passes beneath the Liffey and its floodplain so is not impacted by the effects of
climate change.
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5.9.2 Fluvial Impacts

Increased river flows from the effects of climate change could impact on all river crossings that are made by the
Proposed Scheme. Section 7 describes the mitigation measures that are made as part of the Proposed Scheme
where it crosses the following rivers and watercourses:

= Ditches and minor tributaries of the Staffordstown Stream catchment associated with the Park & Ride.
5 Ward & Broadmeadow Rivers.

¢ Sluice River.

s Turnapin Stream associated with the construction of Dardistown Depot.

The impacts of climate change on the other watercourses that are crossed by the Proposed Scheme are
summarised in the paragraphs below.

5.9.2.1 Gaybrook

As noted previously, the predicted flood extent for the Gaybrook is overestimated due to the presence of a flood
relief culvert that diverts the majority of the stream flow to the Ward River. The track is also covered where it
crosses the Gaybrook so would not be affected by any increased flow in the watercourse

5.9.2.2 Santry River

The Proposed Scheme crosses the Santry River where the watercourse is contained in a culvert. Table 5.15 below
compares the peak flood levels with the effects of climate change for the Santry River where it is crossed by the
Proposed Scheme against the designed track levels.

Table 5.15 Design Santry River Fluvial Flood Levels with Climate Change for the MetroLink scheme at the Culvert
Crossing (Ch. 9 + 650 — Ch. 9 + 750).

. . . Difference /
AEP Event Flood Level (MAOD) SimmriepiOhEac Freeboard
(TOR) level (MAOD)
Allowance (m)
10% (1in 10) 54.41" 2.26
1% (1 in 100) 54.64" 56.67 2.03
0.1% (1 in 1000) 5477 1.90

*Values obtained from node 09SANT00820J.

As shown even with the effects of climate change, the Proposed Scheme track level still significantly exceeds the
0.1% AEP flood level. The Proposed Scheme is therefore resilient to the effects of climate change at its crossing
of the Santry River. No modifications are made by the Proposed Scheme to the existing culvert that will convey
the Santry beneath the Proposed Scheme therefore there would be no impact on the extent of flooding.

5.9.2.3 River Liffey
Tara Station, which is part of the Proposed Scheme is located in close proximity to the River Liffey. Table 5.16

below compares the peak flood levels with the effects of climate change for the River Liffey against the proposed
threshold for Tara Station.
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Table 5.16 River Liffey Fluvial Flood Levels with Climate Change for the proposed MetrolLink scheme (Tara
Station, Ch. 17 + 400)

Minimum Station NS
AEP Event Flood Level (mAOD) Threshold Level (mAOD) Freeboard
Allowance (m)
10% (1 in 10) 2.48 0.92
1% (1 in 100) 2.50 3.40 0.90
0.1% (1 in 1000) 2.52 0.88

*Values obtained from node O9LIFF00280

As shown even with the effects of climate change, the Proposed Scheme threshold level for Tara Station still
significantly exceeds the 0.1% AEP flood level. The Proposed Scheme is therefore resilient to the effects of climate
change on fluvial flooding associated with the River Liffey.

The track is in tunnel where it passes beneath the Liffey and its floodplain so is not impacted by the effects of
climate change.

5.9.2.4 River Tolka

Section 5.4 showed that whilst Griffith Park Station is located close to the River Tolka, it is not at risk of flooding as
it is located outside of the floodplain. This conclusion will not be changed by the effects of climate change.

5.9.3 Pluvial Flood Risk
Future climate change will result in increased rainfall depths over the Proposed Scheme. This has the potential to
affect the design capacity of drainage systems that are installed for the proposed stations, Park & Ride, Depot and

sections of the track that are not covered. Details of how the scheme has allowed for the effects of future climate
change within its drainage design are provided in Section 6.

5.9.4 Groundwater Flooding

The Proposed Scheme, in operation, will not be at risk from groundwater flooding. This conclusion is not affected
by the impacts of climate change.
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5.10 Summary of Flood Risk

The flood risk to the Proposed Scheme is summarised in Sections 5.10.1 to 5.10.3 below.
5.10.1 Major River & Watercourse Crossings

Six locations were identified where the MetroLink Scheme crosses a major watercourse. These locations a summary
of the flood risk to the Proposed Scheme is provided in Table 5.17 below.

Table 5.17 MetroLink Scheme Watercourse Crossings Potential Flood Risk

Flood Risk Source

Watercourse Chainage Crossing details
Fluvial | Coastal

Fluvial flooding is the dominant risk to the Proposed
Scheme. The elevation of the Proposed Scheme
means it is resilient to fluvial flooding from both
watercourses. Further details of the design of the
crossing are provided in Section 7.

Broadmeadowand | 1+ 540 &

Ward Rivers 1+625 Whilst there is also a risk of coastal flooding to the
Proposed Scheme from the Broadmeadow and Ward
Rivers, fluvial flooding is the dominant risk. The peak
0.1AEP fluvial flood level exceeds the equivalent tidal
flood level by more than 2m. This conclusion is not
affected by the impacts of climate change.

The Proposed Scheme is covered where it passes the
Gaybrook. It is therefore not risk of flooding from this

v

CaymaaieSean) L watercourse. This conclusion is not affected by the

impacts of climate change.
Unnamed Tributary 54+ 765 v The elevation of the Proposed Scheme means it is
of Sluice River resilient to flooding from both watercourses. Further
details of the design of the crossing are provided in

Sluice River 5+963 4 Section 7.

The Proposed Scheme crosses the Santry River where
the watercourse is in culvert. The elevation of the
SxiitryIRiET 10 + 000 v Proposed Scheme means itis resilient to flooding from

the Santry River and has no impact on the watercourse.
This conclusion is not affected by the impacts of
climate change.
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5.10.2 Minor Watercourses

Table 5.18 lists the minor watercourses that are not identified by CFRAM, NFIM or other flood risk mapping but are
impacted by the Proposed Scheme for the Park & Ride and Depot. The design for the Proposed Scheme to
accommodate these watercourses are detailed in Section 7.

Table 5.18 MetroLink Scheme Minor Watercourses with Potential Flood Risk Impact

Flood Risk Source

Watercourse Chainage Crossing details
Fluvial | Coastal

Ditch is located beneath the footprint of the proposed
Park & Ride at Estuary Station. The ditch is to be
diverted to allow for the construction of the Proposed
Scheme.

Ditch within the
catchment of the 1+ 100 v
Staffordstown River

The Turnapin Stream is a tributary of Mayne River. The
Turnapin Stream 8 + 600 4 stream is to be diverted to allow for the construction
of the proposed Dardistown train depot.

5.10.3 Stations & Indirect Impacts

In addition to the direct crossings or impacts on the watercourses listed above, the Proposed Scheme includes 2
No. proposed underground stations that are located in close proximity to a watercourse and/or associated
floodplain. The entrances to the stations are at ground level so could provide a potential route for floodwaters to
affect Proposed Scheme. The flood risk impacts to the Proposed Scheme are summarised in Table 5.19 below.

Table 5.19 Proposed MetroLink Stations at Potential Flood Risk

Flood Risk Source

MetroLink Station | Chainage Crossing details
Fluvial | Coastal

Proposed entrance to Griffith Park Station is elevated
4m above the top of the flood defences along the River
Griffith Park 13 + 875 4 Tolka. Owing to this difference in elevation, it is
reasonable to assume that the station entrance is not
vulnerable to flooding from the River Tolka

Proposed Tara Station entrance is located within the
floodplain of the River Liffey. Presently, the threshold
for the station exceeds the 0.1% (coastal) flood level.
The station would however be vulnerable to flooding
Tara Street 17 + 400 v from the Liffey with the effects of future climate
change.

Tara Station is not at risk of fluvial flooding from the
River Liffey.
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6. Stage 3: Detailed Assessment - Pluvial Flooding & Surface
Water Drainage

Section 5 considered the flood risk to the proposed MetroLink scheme. This section considers in detail the impacts
of the Proposed Scheme on Surface Water flooding, with specific reference to the scheme's surface water drainage
design.

6.1 Impacts on Pluvial Flooding & Artificial Drainage Networks

The MetroLink scheme will result in an increase in the area of impermeable surfaces due to the construction of the
track bed, new stations, park & ride, depot and other associated infrastructure. To ensure no associated increase in
flood risk, the scheme developed an overarching Drainage Strategy' to ensure the implementation of sustainable
Drainage Measures (SuDS). These measures, which will be further developed through detailed design, are in line
with CIRIA SuDS manual C753 (2015), Great Dublin Regional Code of Practice and associated GDSDS Technical
Documents and Fingal CC Blue/Green infrastructure for Development Guidance Note. The proposed measures are
designed to ensure no increase in existing runoff rates throughout the proposed new development as consequence
of the works.

As necessary, additional stormwater infrastructure has been incorporated into the scheme to runoff will not
compromise the existing system. This is to ensure no change in the risk of flooding arising from surface water
sources.

6.2 Surface Water Design Methodology

The methodology to design the additional stormwater network and associated SuDS measures is set out in the
project's overarching Drainage Strategy2. The MetrolLink scheme was split into catchments based upon
infrastructure type and then gradient, topography and outfall location. The additional impermeable area within
each catchment was then identified and new storm water infrastructure provided. Prior to discharge to the existing
network or outfall to a watercourse, SuDS measures are applied to ensure no increase in existing runoff rates within
or being discharged to the existing drainage network.

SuDS measures were selected following a hierarchy which favoured source type solutions close to the new
impermeable areas e.g. tree pits as opposed to tanks and other regional type solutions at the downstream end of
the network. A conceptual model is presented in Table 6.1.

" MetroLink Drainage Design Basis, Rev 0, November 2021
2 MetroLink Drainage Design Basis, Rev 0, November 2021
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Table 6.1 The SuDS Management Train. Source: produced by Jacobs from CIRIA SuDS Manual 2015

Scale SuDS Management Train

Rainwater Harvesting — capture and reuse within the local environment

Source Pervious Surfacing Systems — structural surfaces that allow water to penetrate
into the ground reducing discharge to a drainage system e.g. pervious pavement,
tree pits

Infiltration Systems — structures which encourage infiltration into the
ground e.g. Bioretention Basins

Less Preferred Approach

Site -
Conveyance Systems — components that convey and control the discharge of flows
to downstream storage components e.g. Swales
Regional Storage  Systems— components that control the flows Dbefore

discharge e.g. attenuation ponds, tanks, oversized pipes or basins

It should be noted that the selection of a SuDS measure was conditioned by local factors as, in some instances,
private land ownership prevented the use of source or site solutions, with the only available option to oversize new
pipes beneath the road surface to attenuate any additional flow. In all instances however, SuDS measures are
implemented to ensure no increase in the net rate of runoff from any new impermeable areas.

Full details of the proposed drainage design for the MetroLink scheme are presented in Appendix F showing new

impermeable areas and their associated SuDS measures. Sections 6.3 and 6.4 below summarise the drainage
approach and designs for the Proposed Scheme's stations, Park & Ride and Depot and track respectively.

6.3 Station Drainage Design
6.3.1 Introduction

The WINDES MicroDrainage software was used to design the drainage network and associated SuDS measures for
the Proposed Scheme's stations, Park & Ride and Depot.

The permeability rates across the Proposed Scheme are generally low therefore, existing infiltration rates were not
considered as part of the hydraulic calculations. This ensures a conservative approach meaning all proposed
drainage network infrastructure and associated SuDS measures will be oversized.

Refer to Table 6.2 presents the design parameters used for the drainage designs.

Table 6.2 Station Drainage Design - Parameters

Parameter Design Value

Region Scotland/Ireland
MADD Factor 2
Hydraulic modelling M5-60 16.3
R 0.279
Maximum Time of Concentration 30

3 parameters provided by Met Eireann and the Greater Dublin Strategic Drainage Study (GDSDS) volume 2.
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Parameter Design Value

Design Depth for Optimisation 1.2
Minimum Velocity for Auto Design 1
Minimum Slope for Optimisation 500
Minimum Full-Bore Velocity Surface Water Sewer 1.0m/s
Maximum Pipework Velocity 5m/s
Maximum Outfall Velocity 2.5m/s

Return period

1-in-1 year: No surcharge

1-in-5 year: No network flooding
1-in-100 year: No flooding in the
attenuation system

Impermeable Area 1.0
Grassed Verges 0
. Roughness Carrier Drain 0.6mm
BUG-GHECaEH e Roughness Filter Drain 1.5mm
Summer Volumetric Runoff, 'Cv' 0.75
Winter Volumetric Runoff, 'Cv' 0.84
Time of entry Time of entry 4 min
Catchpits to be used throughout, otherwise manholes where multiple connections
are required.
Charibers Minimum Catchpit Size 1050mm
Minimum Manhole Size 1200mm
Maximum Spacing Outlets 100m
Minimum Surface Water 225mm
RiieS Filter Drainage 150mm
Minimum Cover - Trafficked 0.9m
Carrier Drains Minimum Cover — Non trafficked 0.6m
Vertical Clearance (absolute minimum) 150mm

Greenfield Allowable Discharge Rate

Minimum discharge based on flow
structure greater than 75 mm to avoid
blockage risk (2.5 l/s)

Discharge Rates

Existing Allowable Discharge Rate

Current run-off rate from existing
surface, either paved or unpaved (see
greenfield)

For existing paved areas, it has been
used the modified rational method
applying the Wallingford procedures

Return Period

100 years

Storage volume and basin

Climate Change Design

20%

Drainage designs have been developed, where required for each of the stations shown in Figure 6.1 below. Section
6.3 contains summary schematics for each station catchment along the with the attenuation measures that are

ML1-JAI-DRN-ROUT_XX-RP-Y-00006




Swords to Charlemont Flood Risk Assessment

vacobs

implemented as part of the Proposed Scheme to ensure no net increase in runoff. The information is intentionally
provided in summary format for brevity. For further details the reader is referred to the following:

= Appendix E which contains all surface water calculations.

s Appendix F which contains all surface water design drawings.

All station drainage is designed to ensure that there is no net increase in runoff as a consequence of the

Proposed Scheme.
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Figure 6.1 MetroLink Scheme Station Locations
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6.3.2 Estuary Station

The Proposed Scheme at Estuary Station includes an open-air station and 3000-vehicle, multi-storey park-and-
ride facility. Figure 6.2 summarises how the area affected by the works was split into sub-catchments.

Figure 6.2 Proposed Estuary Station and Park & Ride works and catchment division of the development

A drainage scheme was designed for each sub-catchment based on the parameters stated in Table 6.2.
Summarises of the sub-catchment drainage and SuDS measures are as follows:

Green catchment:
S This 0.25 ha catchment discharges into a proposed ditch diversion via a 525 mm outfall ditch.

e Oversized pipes will attenuate the flows prior to outfall. The permissible outflow will be limited to 2.5 l/s
via a Hydro-Brake® or similar flow control.

Purple catchment:

s This 0.11 ha catchment discharges into a proposed ditch diversion.

= Oversized pipes will attenuate the flows and discharge into the ditch diversion. The permissible outflow
will be limited to 2.5 |/s via a Hydro-Brake® or similar flow control.

Red catchment:

& This 0.79 ha catchment drains the proposed paved area west to Estuary station and discharges into the
diverted ditch.
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e Four swales with capacities of 1.5 m? 4.1 m? 6.7 m® and 23.5 m® will attenuate the run-off created by the
new paving. This run-off will be conveyed to the proposed Northwest Pond via storm water pipes

& The proposed Northwest Pond (909.00 m® capacity) will also attenuate the flows from the paved area at
the west and north of Estuary station. The permissible outflow from the pond will be limited to 2.5 l/s via

a Hydro-Brake® or similar type control.

= A proposed 375 mm pipe will convey the attenuated flows from Northwest Pond to a ditch which
eventually discharges to the Staffordstown River.

Magenta catchment:

s This 2.7 ha catchment drains runoff created by the Park & Ride Building and discharges into Broadmeadow
River. Two swales (183 m® and 221 m?® capacity) will attenuate the run-off created by the proposed Park
& Ride area.

s Storm water pipes will convey water runoff created by the additional impermeable areas from the works

and attenuated flows from the swales to a proposed pond.

e The proposed pond (1,740.00 m®) will also attenuate the flows from the proposed Park & Ride area.

e A proposed 300 mm pipe will convey the attenuated flows from the pond to the Broadmeadow River. The
permissible outflow for the pond system will be limited to 14.0 /s via a Hydro-Brake® or similar at flow

control manhole.

Blue catchment:

e This 1.5 ha catchment receives runoff from the road and station and discharges into a diverted ditch.

e Two swales (588.00 m*® and 589.00 m?® capacity) will attenuate some of the run-off created by the new
impermeable area northwest of the proposed Park & Ride.

s Three swales (192.00 m? 361.00 m® and 767.00 m® capacity) will attenuate the run-off created by the
impermeable areas northeast and southeast of the proposed Park & Ride.

e Surface water pipes will convey this attenuated runoff to a network of attenuation ponds. The permissible
pond outflow will be limited to 6.7 |/s via a Hydro-Brake® or similar flow control.

Drawings 'ML1-JAI-URD-ROUT_XX-DR-Y-02001’, ‘ML1-JAI-URD-ROUT_XX-DR-Y-02002', ‘ML1-JAI-URD-
ROUT_XX-DR-Y-02003' and ‘ML1-JAI-URD-ROUT_XX-DR-Y-02004' presented in Appendix F contain full details
of the drainage proposals. These drawings combine the drainage design and landscape proposal at the proposed
new Estuary Station and Park & Ride development and provides an insight into the distribution of the proposed
SuDS at this location and the proposed additional impermeable areas.
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6.3.3 Seatown Station

The Proposed Scheme at Seatown Station includes an open-air station and connections to drain park of the track.
Figure 6.3 summarises how the area affected by the works was split into sub-catchments.

Orange catchment —
0.22 ha

Dark blue catchment Light-blue
-0.019 ha catchment - 0.22 ha

Figure 6.3 Catchment division at proposed Seatown Station

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

Orange catchment:

= This 0.22 ha catchment discharges into the existing surface network.

= Oversized pipes will attenuate the flows and discharge into the existing surface network. The permissible
outflow will be limited to 2.5 /s via a Hydro-Brake® or similar flow control.

Turquoise catchment:

P This 0.24 ha catchment discharges into the existing surface network.
= One storage tank (90.00 m®) has been proposed to attenuate run-off created by new impermeable areas

to be drained by this catchment. An 0.10 m orifice will be proposed at the outlet of this tank to ensure the
permissible outflow is limited.
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Pink catchment:

= This 0.056 ha catchment discharges into the existing surface network.

= A new swale is proposed (8.50 m?®). This swale will attenuate the flows and the permissible outflow will be
limited to 2.5 |/s via a Hydro-Brake® or similar control.

Green catchment:
s This 0.03 ha catchment discharges into the existing surface network.

2 A new swale is proposed (113.00 m* capacity). This swale will attenuate the flows and the permissible
outflow will be limited to 2.5 /s via a Hydro-Brake® or similar.

Brown catchment:

& This 0.11 ha catchment discharges into the existing surface network.

s A new swale is proposed (87.00 m*® capacity). This swale will attenuate the flows and the permissible
outflow will be limited to 2.5 |/s via a Hydro-Brake® or similar downstream of the proposed swale.

Light-blue catchment:

= This 0.22 ha catchment discharges into the existing surface network.

= A new tank is proposed, (35.00 m®) which will attenuate the flows from the proposed new impermeable
areas.

= Three new swales are also proposed (8.40 m? 47.10 m® and 4.90 m® capacity). These swales will also

attenuate run-off created by proposed impermeable areas in the works.
= New proposed storm water pipes will convey attenuated surface water from the proposed swales and the
run-off created by the impermeable areas within this catchment to the existing surface network. The

discharge rate will be limited to 2.5 /s via a Hydro-Brake® or similar flow control.

Dark-blue catchment:

e This 0.019 ha catchment discharges into the existing surface network.

= A proposed swale (8.40 m® capacity) will attenuate the flows and the permissible outflow will be limited
to 2.5 /s via a Hydro-Brake® or similar flow control.

s A proposed 150 mm pipe will convey the attenuated flows from the proposed swale to the existing surface
network.

Drawing '‘ML1-JAI-URD-ROUT_XX-DR-Y-02014' in Appendix F contains full details of the proposed drainage
scheme. This drawing combines the drainage design and landscape proposal at the proposed new Seatown Station
and provides an insight into the distribution of the proposed SuDS at this location and the proposed additional
impermeable areas.
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6.3.4 Swords Central Station

The Proposed Scheme at Swords Central Station includes an open-air station and connections to drain associated
landscaping and infrastructure. Figure 6.4 summarises how the area affected by the works was split into sub-
catchments.

Purple catchment -
0.52 ha

Figure 6.45 Catchment division at proposed Swords Central Station

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

Blue catchment:

& This 0.275 ha catchment discharges into the existing surface network.

“ 150 mm, 225 mm, 300 mm, 450 mm, 600 mm and 750 mm oversized pipes will attenuate the flows. The
permissible outflow will be limited to 2.5 /s via a Hydro-Brake® or similar flow control.

= A proposed 300 mm pipe will convey the attenuated flows from proposed over-sized pipes to the existing
surface network.

Green catchment:
“ This 0.08 ha catchment discharges into the existing surface network.

s A proposed Pond (43.30 m® capacity) will attenuate the flows and the permissible outflow will be limited
to 2.5 /s via a Hydro-Brake® or similar.

= A proposed 225 mm pipe will convey the attenuated flows from the proposed pond to the existing surface
network.
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Purple catchment:

= This 0.52 ha catchment discharges into the existing surface network.

= 150 mm, 225 mm and 300 mm pipes will convey water runoff created by the additional impermeable
areas from the works to an attenuation pond.

e The proposed Pond (253.60 m® capacity) will attenuate the flows and the permissible outflow will be
limited to 2.5 |/s via a Hydro-Brake® or similar.

Drawing "ML1-JAI-URD-ROUT_XX-DR-Y-02019’ in Appendix F contains full details of the drainage scheme.
6.3.5 Fosterstown Station
The Proposed Scheme at Fostertown Station includes an open-air station and connections to drain associated

landscaping and infrastructure. Figure 6.5 summarises how the area affected by the works was split into sub-
catchments.

J/)
J/ Yellow
" — catchment-
< 0.13 ha
Green catchment J
-0.501 ha
Blue catchment
;| ~-o0323ha
Black catchment
‘7’{ _— -0.024 ha
/
/
/

Figure 6.5 6 Catchment division at proposed Fosterstown Station

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

Yellow catchment:

= This 0.13 ha catchment discharges into the existing network.
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= 225 mm, 300 mm and 450 mm oversized pipes will attenuate the run-off created by proposed new
impermeable areas and convey it to the existing network. The permissible outflow will be limited to 2.50
l/s via a Hydro-Brake® or similar.

Green catchment:
= This 0.501 ha catchment discharges into the existing surface water network.
e Five proposed swales (32.00 m?, 33.00 m?, 49.00 m?, 103.00 m® and 103.00 m?® capacity) will attenuate

the flows from the proposed impermeable areas. An 0.075 m orifice is proposed at the outlet of each swale
to ensure the permissible outflow is limited.

2 225 mm proposed pipes will convey attenuated water from the swales to proposed new 600 mm and 750
mm oversized pipes. The combine permissible outflow will be limited to 10.00 /s via a Hydro-Brake® or
similar.

s A proposed 300 mm pipe will convey the attenuated flows from proposed over-sized pipes to the existing

surface network.

Blue catchment:

e This 0.323 ha catchment discharges into the existing surface network.

s 600mm oversized pipes will attenuate the run-off created by proposed new impermeable areas. The
permissible outflow will be limited to 2.50 l/s via a Hydro-Brake® or similar.

= A proposed 600 mm pipe will convey the attenuated flows from the proposed over-sized pipes to the
existing surface network.

Black catchment:
s This 0.024 ha catchment discharges into an existing ditch.
& 225 mm oversized pipes attenuate the run-off created by proposed new impermeable areas and convey it

to the existing ditch. The permissible outflow will be limited to 2.50 |/s via a Hydro-Brake® or similar.

Drawing 'ML1-JAI-URD-ROUT_XX-DR-Y-02023' in Appendix F contains full details of the drainage scheme.
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6.3.6 Dublin Airport Station

Dublin Airport is to be an underground station and does not require a drainage scheme. However, works will be
required above ground to replace a parking area provide a new pedestrian area to facilitate the access to the
station. Figure 6.6 shows that the area affected by the works was treated as a single catchment.

; Orange catchment
‘ / -0.55 ha
Figure 6.6 7 Catchment division at proposed Dublin Airport Station
A drainage scheme was designed for the catchment, which comprises the following:
s This 0.55 ha catchment discharges into the existing surface network.
2 One storage Geocellular tank (480.00 m® capacity) has been proposed to attenuate run-off created by new

impermeable areas to be drained by this catchment. The permissible outflow will be limited to 2.5 |/s via
a Hydro-Brake® or similar.

= 225 mm and 300 mm linear drain pipes will attenuate and convey the run-off created by proposed
impermeable areas to the proposed storage tank.

= A 375 mm storm water pipe will convey the attenuated flows from the tank to the existing surface network.

Drawing ‘ML1-JAI-URD-ROUT_XX-DR-Y-02032' in Appendix F contains full details of the catchment drainage
scheme.
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6.3.7 Dardistown Station

Works will be required over the ground to construct Dardistown Station (open-air station) and the main train depot.
The proposed works at the depot will include new roads, railway tracks, buildings and new green areas. Figure 6.7
shows the sub-catchments of the proposed new depot at Dardistown Station.

Figure 6.7 Catchment division at proposed Dardistown Station (inside of the depot)

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

= This 17.45 ha catchment discharges into the proposed Turnapin watercourse diversion.
s One proposed irrigation tank (170 m?® capacity) will capture rainwater from the proposed new buildings r.
e Two proposed Geocellular Tanks (486.00 m® and 2,485.00 m® capacity) will attenuate the flows from the

proposed new impermeable road areas.

= Filter strips will also intercept road run-off from the development to provide opportunities for slow
conveyance and infiltration (where appropriate).

s Pervious pavements will also be provided to allow rainwater to pass into the ground below.

e A proposed 1,350 mm pipe will ultimately convey the attenuated flows from attenuation features to the
proposed Turnapin watercourse diversion.

Figure 6.8 shows the location of the following SuDS features: (1) Irrigation tank, (2) Storage tanks, (3) Filter strips
and (4) pervious pavement.
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5

Figure 6.8 Location of the proposed SuDS features

The proposed works also include a new primary and secondary access roads to Dardistown depot and new roads
surrounding the proposed depot. Figure 6.9 shows the proposed sub-catchments for the new road network. These
works have been developed in line with the Dardistown Local Area Plan 2013-2019 to ensure a 10-15-metre-wide
riparian corridor is maintained along both sides of the Turnapin Stream.

Orange catchment-0.16 ha

Blue catchment
-2.12 ha

e e

Purple catchment
1-0.13 ha

Figure 6.9 Catchment division at proposed Dardistown Station (surrounding the depot)

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

Orange catchment:

= This 0.16 ha catchment discharges into the proposed Turnapin watercourse diversion.

0
w
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= Grass channels will attenuate and provide treatment to the run-off created by the proposed main access
road to Dardistown depot. The permissible outflow will be limited to 2.5 |/s via a Hydro-Brake® or similar.

& A proposed 300 mm pipe will convey the attenuated flows from the channel to the proposed Turnapin
Stream diversion.

Blue catchment:

= This 2.12 ha catchment discharges into the proposed Turnapin Stream diversion.
© Swales (470.00 m® capacity) and a proposed Storage Tank (1,700.00 m* capacity) will attenuate the
additional run-off created by this catchment. The permissible outflow will be limited to 2.5 l/s via a Hydro-

Brake® or similar.

= A proposed 450 mm pipe will convey the attenuated flows from the tank to the proposed Turnapin Stream
diversion.

Red catchment:

& This 0.05 ha catchment discharges into and is attenuated by the proposed drainage network within the
depot.

Purple catchment - 1:

e This 0.13 ha catchment discharges into the existing surface network.

e Grass channels will attenuate the flows prior to discharge. The permissible outflow will be limited to 2.5
l/s via a Hydro-Brake® or similar.

Purple catchment - 2:

= This 0.153 ha catchment discharges into the proposed Turnapin watercourse diversion.

2 Grass channels will attenuate the flows prior to discharge. The permissible outflow will be limited to 2.5
l/s via a Hydro-Brake® or similar.

Drawings 'ML1-JAI-URD-ROUT_XX-DR-Y-02042', ‘ML1-JAI-URD-ROUT_XX-DR-Y-02043', 'ML1-JAI-URD-
ROUT_XX-DR-Y-02044', ‘'ML1-JAI-URD-ROUT_XX-DR-Y-02045', ‘ML1-JAI-URD-ROUT_XX-DR-Y-02046', ‘ML1-
JAI-URD-ROUT_XX-DR-Y-02047’, 'ML1-JAI-URD-ROUT_XX-DR-Y-02048' and '‘ML1-JAI-DRN-DEPM_XX-DR-Y-
50101-1250" in Appendix F provide full details of the proposed drainage scheme.
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6.3.8 Northwood Station

Northwood is to be an underground station. A drainage scheme is however required to facilitate the proposed
access to the station. Figure 6.10 shows the different catchments of the proposed new Northwood Station drainage
network.

Yellow
Catchment -
0.084 ha

Light Blue
Catchment -
0.081 ha

Figure 6.10 Catchment division at proposed Northwood Station

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

Green catchment 1:

= This 0.23 ha catchment discharges into the existing surface network.

o Fifteen swales (4.6 m? 7.2 m? 55m3 53 m? 3.1m?3.3m33.2m? 1.6 m? 1.6 m? 1.6 m® 1.6 m?, 3.5 m?,
1.4 m? 2.7 m? 15.3 m®) will attenuate the additional run-off created by the proposed new impermeable
areas.

s 300 mm, 375 mm, 450 mm and 525 mm pipes will convey attenuated water from the proposed swales

and impermeable areas to a proposed 300 mm pipe which will discharge into the existing surface network.
The permissible outflow will be limited to 2.50 /s via a Hydro-Brake® or similar.

Green catchment 2:

“ This 0.16 ha catchment discharges into the existing surface network.

s 450 mm oversized pipes will attenuate the flows. The permissible outflow will be limited to 2.5 l/s via a
Hydro-Brake® or similar.

= A 300 mm pipe will discharge the attenuated water from the proposed oversized pipes into the existing
surface network.
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Yellow catchment:

= This 0.084 ha catchment discharges into the existing network.

= 750 mm and 825 mm oversized pipes will attenuate the flows. The permissible outflow will be limited to
2.5 l/s via a Hydro-Brake® or similar.

© An 825 mm pipe will discharge the attenuated water from the proposed oversized pipes into the existing
network.

Light-blue catchment:

= This 0.081 ha catchment discharges into the existing surface network.

@ Four swales (0.9 m? 4.6 m? 5.6 m*® and 42.2 m®) will attenuate the run-off created by proposed new
impermeable area.

2 375 mm and 525 mm storm water pipes will convey water from the proposed swales to the existing surface
network. The permissible outflow will be limited to 2.5 |/s via a Hydro-brake® or similar.

Drawings ‘ML1-JAI-URD-ROUT_XX-DR-Y-02057' and 'ML1-JAI-URD-ROUT_XX-DR-Y-02058' in Appendix F
contain full details of the proposed drainage scheme.
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6.3.9 Ballymun Station

Ballymun is to be an underground station. A drainage scheme is however required to facilitate the proposed access
to the station. Figure 6.11 shows the proposed sub-catchments of the proposed new Ballymun Station drainage
network.

Light-blue catchment
—0.067 ha

Brown
catchment —
0.092 ha

Purple catchment
-0.10 ha

Figure 6.11 Catchment division at proposed Ballymun Station

A drainage scheme was designed for each sub-catchment. Summaries of the sub-catchment drainage and SuDS
measures are as follows:

Light-blue catchment:

© This 0.067 ha catchment discharges into the existing surface network.

s Five swales (0.70 m? 1.20 m® and 2.70 m®) will attenuate the run-off created by the proposed new
impermeable area.

e 150 mm and 300 mm storm water pipes will convey attenuated run-off from swales to the existing surface
network. The permissible outflow will be limited to 2.50 |/s via a Hydro-Brake® or similar.

Red catchment:
s This 0.032 ha catchment discharges into the existing surface network.

© Four swales (1.20 m?) will attenuate the run-off created by the proposed new impermeable area.
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= 150 mm and 300 mm storm water pipes will convey attenuated run-off from swales to the existing surface
network. The permissible outflow will be limited to 2.50 |/s via a Hydro-Brake® or similar.

Brown catchment:

s This 0.092 ha catchment discharges into the existing surface network.

= Fourteen swales (1.20 m?, 2.90 m* and 9.10 m®) will the run-off created by the proposed new impermeable
area.

= 150 mm, 225 mm and 375 mm storm water pipes will convey attenuated run-off from swales to the

existing surface network. The permissible outflow will be limited to 2.50 l/s via a Hydro-Brake® or similar.

Light-green catchment:

= This 0.074 ha catchment discharges into the existing surface network.

2 Two swales (3.70 m® and 10.30 m®) will attenuate the run-off created by the proposed new impermeable
area.

= 300 mm storm water pipes will convey the attenuated run-off from swales to the existing surface network.

The permissible outflow will be limited to 2.50 /s via a Hydro-Brake® or similar.

Purple catchment:

2 This 0.10 ha catchment discharges into the existing surface network.

= 225 mm and 525 mm oversized pipes will attenuate the flows. The permissible outflow will be limited to
2.5 l/s via a Hydro-Brake® or similar.

s A proposed 225 mm pipe will convey the attenuated flows from proposed over-sized pipes to the existing
surface network.

Drawing '‘ML1-JAI-URD-ROUT_XX-DR-Y-02065' in Appendix F shows full details of the proposed drainage
scheme.
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