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Abbreviations

Abbreviation Definition

ABP An Bord Pleanéla

APIS Authorisation for Placing in Service

ATP Automatic Train Protection

CAF Common Appraisal Framework

CAPEX Capital expenditure

CAWS Continuous Audible Warning System

CCE Chief Civil Engineer’s Department

CCTV Closed Circuit Television

CRR Commission of Railway Regulation

CSO Central Statistics Office

CTC Central Traffic Control

DART Dublin Area Rapid Transit

DMUs Diesel Multiple Units

EMUs Electric Multiple Units

ECS Empty Coaching Stock

EIR Eircom Limited

EPA End Point Assessment

FCC Fingal County Council

FIHS Fingal Industrial Heritage Survey

GAA Gaelic football

GSI Geological Survey Ireland

GSM-R Global System for Mobile Communications — Railway

HLU Half-length unit

IE larnréd Eireann/Irish Rail

INF Infrastructure

LI Locally Important

MAI Maintenance

MCA Multi-Criteria Analysis

MHSS Malahide Skerries

NTA National Transport Authority

OHLE Overhead Line Equipment

OPE Operation and Traffic Management

OPEX Operational expenditure

OPW Office of Public Works

(O8] Ordnance Survey Ireland

P&C Points and Crossings

pNHA Proposed Natural Heritage Area

RPS Record of protected structures

RRV Road / Rail Vehicle
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Abbreviation Definition

RSC Railway Safety Commission

SAC Special Area of Conservation

SEB Signalling Equipment Box

SET Signalling, Electrification and Telecoms
SDH Synchronous Digital Hierarchy

SPA Special Protected Area

SSI Solid State Interlocking

TER Telecoms Equipment Rooms

TPH Trains per hour

TSS Train Services Specification

UPS Uninterruptible Power Supply

WFD Water Framework Directive
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1 Introduction

The purpose of the report is to provide the technical input to the Preliminary Option
Selection Report. This report provides the technical assessment at Malahide from
option selection through to the Draft Emerging Preferred Option, including the
options considered and how a Draft Emerging Preferred Option was chosen.

The report includes:

. An introduction and description of the study;

. A summary of the option assessment approach undertaken;
. A description of the existing situation;

. The requirements required;

. The relevant constraints;

. The option assessment containing:

. Longlist of options;

. Sifting of longlist of options;

. Summary and details of the shortlisted options;

. Multi-criteria analysis (MCA);
. The Draft Emerging Preferred Option.

1.1 Packages of Work

The scope of work for DART+ Coastal North covers a wide range of interventions
on the Northern Line needed in order to meet the Train Service Specification (TSS)
requirements. To appropriately assess options against each other, the scope of work
has been split into separate work packages, as contained within the various
Annexes. Where appropriate, the Annexes have then been further split down into
‘Sections’ which define the system which has been subject to the optioneering and
design process.

This report refers to the optioneering assessment for works at Malahide. The scope
is to consider Malahide for suitability as a turnback to achieve the TSS and
maximise capacity, and to design any associated re-configuration works. This
report considers all feasible long list options with a view to reducing the list via
reasoned sifting, including the likes of costs, impact, and the TSS requirements.
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This report should be read in conjunction with the following related optioneering

reports:

Table 1-1:: List of key documents associated with this report

Annex Title Description

N/A DART+ Coastal This is the main report which summarises the
North Preliminary optioneering process and the different packages of
Option Selection proposed works on the DART+ Coastal North project.
Report

N/A DART+ Coastal This report summarises the main Preliminary Option
North Preliminary Selection Report.

Option Selection
Report — Executive
Summary
1 Emerging Preferred Includes drawings for each Emerging Preferred Option,
Option Maps to support the Preliminary Option Selection Report.
2.1 Policy Context This presents a detailed review of the European,
National, Regional and Local policy context for the
DART+ Programme and the DART+ Coastal North
Project

2.2 Useful Links Useful links to documents/websites relating to the
DART+ Coastal North project.

3.1 Constraints Report This report reviews the DART+ Coastal North

constraints.

3.2 Technical The Technical Optioneering Report for the
Optioneering Report: | Electrification of the Northern Line between Malahide
Electrification of the and Drogheda. The report is divided into a series of
Northern Line sections.
between Malahide and
Drogheda.

3.3 Technical The Technical Optioneering Report for Works around
Optioneering Report: | Drogheda MacBride Station. The report addresses track
Works around and station modifications to allow for the increased
Drogheda MacBride number of DART services.

Station

Annex 3.4
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Annex Title Description

34 Technical The Technical Optioneering Report for Works around
Optioneering Report: | Malahide Station. The report addresses track
Works around modifications required to allow trains to be turned back
Malahide Station clear of through running services.

3.5 Technical The Technical Optioneering Report for Works around
Optioneering Report: | Clongriffin Station. The report addresses track
Works around modifications required to allow trains to be turned back
Clongriffin Station clear of through running services.

3.6 Technical The Technical Optioneering Report for Works around
Optioneering Report: | Howth Junction & Donaghmede Station. The report
Works around Howth | addresses the addition of tracks to allow a higher
Junction & frequency shuttle service.
Donaghmede Station

3.7 Technical The Technical Optioneering Report for the Howth
Optioneering Report: | Branch Level Crossings. The report addresses the
Howth Branch Level impacts of all proposed increases in train frequency on
Crossings existing level crossings on the Howth Branch.

1.3 Option Assessment Approach

The works proposed at Malahide have been assessed using the Department of

Transport’s

Common Appraisal Framework for

Transport Projects and

Programmes (CAF) as the options have the potential to be geographically different
from each other and have a material difference on external parties or the
environment. Further details can be found in the option selection process section of
the Preliminary Option Selection Report.
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2 Existing Situation

2.1 Overview

Malahide Station is located on the Dublin to Belfast line at approximate mileage 9
miles. The centre of the station is located at 722443.630E and 746139.450N based
on the ITM grid system. The station consists of two platforms: Platform 1 on the
Up Main line and Platform 2 on the Down Main line.

North of Malahide Station is the Malahide Estuary, Malahide Marina, Malahide
Marina Village and the wastewater treatment works. The railway crosses the
estuary by way of a viaduct.

An aerial view of the site is shown in Figure 2-1, with Figure 2-2 showing the area
north of the estuary. An expanded view of the station is provided in Figure 2-3.
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Figure 2-1: Aerial view of the Malahide area (Source: OSI aerial imagery)

Annex 3.4 Page 6



larnrod Eirean "+
O i fream & DARTH

mmmmm smair

BN Extents of new development
south of Donabate '

Farm level
P Crossing XBOO1 |F

=

Malahide Estuary
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Figure 2-3: View of Malahide Station (Source: OSI aerial imagery)
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Figure 2-4: Photograph of the mainline North of Malahide Station with Malahide
Marina in the background (source: Arup)
2.2 Structures

There are three existing structures associated with the Malahide turnback, in the
vicinity of the existing station, as shown in the following figures and the Emerging
Preferred Option Maps 13 to 15 in Annex 1:

e underbridge UBB29 (29 Strand Street)
e underbridge UBB30 (Malahide Viaduct), and
e underbridge UBB31 (Tidal Outflow).

UBB29 is a single 4.5m span masonry arch bridge carrying the railway over the
road (Bissett’s Strand/Strand Court) - see the following three figures.
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Figure 2-5: Aerial view of UBB29 carrying the Up and Down Belfast lines over the
road (source: OSI aerial mapping)

Annex 3.4 Page 9



larnrod Eirean "+
O i fream & DARTH

mmmmm smair

Figure 2-6: View of existing track over UBB29 (source: Arup)

Figure 2-7: View looking west on to UBB29 (source: Irish Rail)
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UBB30 is the Malahide Viaduct, a multi-span post-tensioned concrete underbridge
carrying the railway over the estuary. It is listed as a Protected structure under
Fingal’s Record of Protected Structures (RPS) (reference: RPS No. 0420 Appendix
2 ‘Record of Protected Structures’ of the Fingal Development Plan 2017-2023).
The overall span is 176m (refer to Figure 2-9 for location). Along the east side of
the line between UBB29 and UBB30, there appears to be a masonry wall. Ground
levels behind the wall are lower than track level and the covered by vegetation.

Figure 2-8: View south-east near the wastewater treatment plant (source: Arup)
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Figure 2-9: Aerial view on UBB30 carrying the Up and Down Belfast lines over the
estuary (source: OSI aerial mapping)

Underbridge UBB31 is a 2.4m long 2-span stone arch bridge carrying the railway
over a tidal outflow, see Figure 2-10.

Figure 2-10: Aerial view on UBB31 (source: OSI aerial mapping)

Annex 3.4 Page 12



) farmed Eireann &) DART+

Irish Rail Coastal North

2.3 Permanent Ways and Tracks

Malahide Station is located on the main Dublin to Belfast line at approximately 9
miles. The centre of the station is located at 722443.630 E and 746139.450 N based
on the ITM grid system. 2 passing lines are present at the station namely the Down
and Up Belfast lines with a line speed of 90mph. Both lines facilitate bidirectional
running.

There is a permanent speed restriction through Malahide Station in both the Up and
Down Main Lines of 70 mph / 110 km/h. In the Down this is between 8 7/8 miles
to 9 1/8 miles. In the Up this is between 9 1/8 miles to 8 7/8 miles.

This may be due to the vertical alignment on approach to Malahide Station going
through OBB27 / OBB27Z.

Travelling in a northerly direction prior to Malahide Station PTS 251 A & B are
provided to allow traffic to switch between the up and down lines.

Immediately south of Malahide Station and OBB27 a facing cross over, PTS
252B&A is provided in a ladder arrange to allow traffic to enter the existing sidings
via PTS253B, with the PTS253A being utilised as a trap unit to provide main line
protection.

Dublin bound traffic are only afforded access to the sidings via a double shunt
movement. Egress from the sidings is provided onto the Down Line, with traffic
wishing to continue in a southerly direction required to carry out a turn back
operation within the confines of the station area.

2.4 Other Railway Facilities

24.1 Signalling

The Malahide area is controlled from Central Traffic Control (CTC) by the Fingal
SSI MHSS as shown in Figure 2-11.

Northern Line Interlockings

Figure 2-11: Interlocking control areas

The scheme dates from 1990 though there appears to have been more recent work
done since then in the Signalling Equipment Box (SEB). The Malahide area
controls five running signals a mix of three and four aspect, seven shunt signals,
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four crossovers and associated train detection systems to support movements
through the area and the down sidings. The signal plan is provided in Figure 2-12.
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Figure 2-13: Signal Equipment Building controlling Malahide

The SEB for Malahide is located in a constrained area at the end of the Up platform,
as shown in Figure 2-13. The SEB includes an adjoining power room with diesel
generator set, uninterruptible power supply (UPS) and frequency generators. While
there is some space on the racks for additional equipment, overall the room appears
to be relatively full and only capable of accommodating limited additional
equipment.

2.4.2 Telecoms

Like elsewhere, the Telecoms Operational network is a legacy Synchronous Digital
Hierarchy (SDH) which is in the process of being fully replaced by IE but has
potential problems due to the low number of available fibres.

On the supportive network side, the Gigabit network supports station
communications equipment such as LED platform indicators, Public Address,
CCTV and help points. GSM-R coverage is provided from the cell mast located
adjacent to the SEB.

243 OHLE

Malahide was electrified as part of the extension of the DART system from Howth
Junction around 2000, hence the overhead line equipment (OHLE) infrastructure is
relatively recent and has undergone significant maintenance of the contact wire etc,
in recent times.

There is a track paralleling hut located to the north of the station which allows the
Up and Down lines to be both fed from a single feed point. Mast mounted section
switches are also located at this point to provide power on the overrun section.
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Malahide substation is located approximately 1 km to the south of the station.

2.4.4 High Voltage supply

The traction current for the Malahide area is primarily provided by the substation
located at Malahide. This substation is currently operating well below its designed
capacity of 2 MVA.

2.4.5 Ancillary Electrical Systems

There are other minor systems that support the train operation including SCADA
(Supervisory Control and Data Acquisition) responsible for the remote operation of
the traction power supply to the OHLE, the Earthing and Bonding cable system that
is required to ensure the safe management of traction return current and prevention
of wunsafe voltages on adjacent structures, and EMC (Electromagnetic
compatibility) that is required to ensure that there are no unintentional generation,
propagation or reception of electromagnetic energy which may cause undesirable
effects on other equipment. These will be consistent in form and function with the
existing installations already present.

2.5 Ground Conditions

2.5.1 Malahide to Underbridge UBB30 (Viaduct)

The railway line to the south of Malahide station is located in a cutting and to the
north is located on a causeway extending into the Malahide estuary to UBB30, the
Malahide viaduct structure.

Historic mapping (1837) shows that the area was initially agricultural land. The
land within the vicinity of the railway line consisted mainly of fields, forests and a
quarry. Significant developments comprising Malahide Station as well as numerous
residential, commercial and industrial buildings occurred to the east of the site in
the twentieth century. Land reclamation occurred to the east of the southern section
of the causeway during the same period.
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Figure 2-14: Extent of Malahide to UBB30 area considered (red site boundary) (©
OpenStreetMap)

The Rivers of Dublin map (Sweeney, 2017) does not indicate any historic or
existing rivers crossing or near the site.

From GSI Quaternary sediment mapping the railway south of Malahide station
appears to be founded on rock within cutting. Overburden material surrounding the
cutting appears to be Irish sea till/till derived from limestones. North of the station,
Irish sea till and gravels, both derived from limestone, are present

GSI bedrock mapping shows that the site is underlain by argillaceous bioclastic
limestone, shale of the Malahide formation. Additionally, bedrock outcrops within
the site were noted. GSI depth to bedrock (Dublin County) mapping indicates
bedrock depths of 3 to 5m along the viaduct shallowing to 1 to 3m at the southern
portion of the site.

A number of historic ground investigations have been considered and include
publicly available and historic ground investigations provided by IE. These
indicate:

(1) The south of Malahide station is situated within a cutting and the line is
most probably founded on weak to medium strong limestone rock. The
overburden to the east and west of the line is likely composed of stiff
clays to depths of up to 4.5mbgl with occasional soft silts.

(i)  To the north of Malahide Station, information from existing ground
investigation was based on reclaimed land shows silts, glacial tills and
gravels. Information on the underlying bedrock is limited.

(ili)  There exists very limited historic groundwater monitoring information.
(iv)  While there is no available geo-environmental information, there is a
potential for contamination based on site history and usage.
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The composition of the southern causeway is, as yet, unknown. However, from a
visual walkover of the causeway, the following was noted:

(i) Along the western foreshore between Malahide town and the viaduct
structure, an access track exists. Rock armour is present on either side
of this (i) extending from the access track western verge to the water
line and (ii) extending from the eastern verge of the access track partially
up the railway embankment slope; see Figure 2-15.

(i)  On the embankment above the rock armour, the slope is heavily
vegetated.

Figure 2-15: View south towards Malahide along the access track on the west of
the causeway (source: Arup)

2.5.2 Underbridge UBB31

Historic mapping (1837) shows that the area south of UBB31 was agricultural
fields. To the north, a causeway to cater for the Dublin-Drogheda railway line (now
Dublin to Belfast railway line) appears to be partially constructed over the River
Pill’s estuary. Subsequent mapping indicates the area west of the line was reclaimed
as agricultural fields.

GSI Quaternary sediment mappings indicate that the site is located that is underlain
by estuarine silts and clays and bedrock mappings indicates argillaceous bioclastic
limestone, shale of the Malahide formation. Additionally, GSI depth to bedrock
(Dublin County) mapping indicates bedrock depths in the range 3 to 5m.

EPA river network mapping indicates that River Pill passes across UBB31 and
therefore, there is the possibility of alluvium deposit at UBB3L1.
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There is no available historic ground investigations information available for this
location.

2.5.3 Donabate

Historic mapping (1837) shows that the area was initially undeveloped and
indicates an embankment to cater for the Dublin-Drogheda railway line (now
Dublin to Belfast railway line) which was under construction.

GSI Quaternary sediment and bedrock mappings indicate that there is the presence
of Irish sea till derived from Lower Palaeozoic sandstones and shales that the site
is underlain by red coarse sandstone and conglomerate of the Donabate formation.
Geological linework notably anticlinal and synclinal axes, unconformity and fault
cross the site. Moreover, GSI depth to bedrock (Dublin County) mapping indicates
bedrock depths in the range 1 to 3m.

Based on a number of historic ground investigations which include publicly
available and historic ground investigations provided by IE, the following
observations were made:

(i) The downward stratigraphy comprises made ground of up to 2m deep
overlying soft to firm glacial till. The latter is underlain by layers of silts
and medium dense to dense gravels. At specific regions, soft silts and
loose sands of depth not exceeding 5.0m was noted.

(i) There is no historic information on bedrock or groundwater monitoring
information.

(ili)  There is no available geo-environmental information. However, there is
a potential for contamination regarding the site history and usage.
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Figure 2-16: Area of Donabate ground conditions considered (© OpenStreetMap)

2.6 Environmental

The study area extends from south of Malahide Station to north of Donabate. The
railway line within this area, extends through Malahide Village, across the
Malahide Estuary, and northwards through agricultural land to, and beyond
Donabate.

There is residential, commercial and amenity development in the vicinity of the
railway line in Malahide and to the north of the Malahide estuary in Donabate
(including new development south of Donabate).

The railway line passes through the Malahide Estuary Special Protected Area (SPA)
and Malahide Estuary Special Area of Conservation (SAC), both of which are
European sites. Other European sites in the vicinity, include the Rogerstown
Estuary SAC and Rogerstown Estuary SPA to the north of Donabate.

The proposed Broadmeadow Way Greenway by Fingal County Council, a planning
approved walkway and cycleway, extends alongside the railway line over the
Malahide Estuary. There is also a new road over the railway line (the Donabate
Distributor Road, R126) to the north of the estuary, south of Donabate.

A Dbrief overview of the baseline environment, under key environmental criteria, is
provided in the following sections.
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2.6.1 Traffic and Transportation

The site is accessible by a local road currently providing access to the Malahide
Marina Village. The road is approximately 6m wide and serves a residential area, a
wastewater treatment plant and some other commercial land uses, some of which
are related to the marina. The nearest road link of regional importance is the R106
Swords Road to the west, which links, through an industrial area on the west of the
M1, with Junction 3 (R125) on the M1. This road link provides the only access to
the site, through the village of Malahide.

Towards the north access to the site will be provided through farmland towards the
west of the rail line. The farmland is accessible via local roads. The nearest road
link of regional importance is the R126 to the west, which links with Junction 4 on
the M1.

A planned walkway and cycleway across Broadmeadow Estuary have been granted
planning permission (ref. PLO6F.304624). The Broadmeadow Way forms part of
the Fingal Coastal Way, the National Transport Authority’s (NTA) Greater Dublin
Area Cycle Network and East Coast Trail. It is funded by the NTA and Fingal
County Council and construction is set to take place between 2022 and 2023. The
route will run alongside the rail line currently crossing the estuary and will include
a 280m long bridge on the railway viaduct.

2.6.2 Landscape and visual impact

Part of the study area is located on the southern rail line embankment west of
Marina Village in Malahide. The railway line is located on an elevated
embankment, which defines the western side of a narrow finger of land (formed by
historic infilling) projecting north into Broadmeadow Estuary. The established
Marina Village residential area lies to the immediate east of the embankment, as
does a wastewater treatment plant, a boat yard, and areas of carparking. Malahide
Marina and an associated mooring lie along the east side of the infill area.

The east side of the embankment is covered by low scrub and herbaceous plantings.
The west side comprises bare rock at the base below a maintenance access track
with a mix of low vegetative planting / exposed stone on the higher railway line
embankment.

The lands adjoining the embankment are zoned Town and District Centre in the
Fingal Development Plan. The Plan also includes an objective to Preserve Views
of the estuary from the southern shore (Estuary Road, Caves Strand, The Haven and
Bissett’s Strand and Coast Road in Malahide).

Malahide Viaduct, located at the northern end of the embankment, is a protected
structure (reference: RPS No. 0420 Appendix 2 ‘Record of Protected Structures’ of
the Fingal Development Plan 2017-2023). The railway bridge over Bissett’s Strand
Road, at the southern end of the embankment, is also listed as a protected structure
(reference: RPS No. 0423).

The study area also extends northwards, to farmland beyond the northern end of the
railway line embankment which carries the railway across Broadmeadow Estuary.
The railway line crosses the Pill River and Corballis Cottages Road. The railway
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bridge over Corballis Cottages Road is a protected structure (reference: RPS No.
0502).

A level crossing south of the Pill River provides for farm access to the lands on the
east side of the rail line. The lands to either side of the rail line are zoned High
Amenity. There are objectives to preserve views along Corballis Cottages Road east
of the rail line and along the northern shore of the estuary west of the rail line (Sheet
No. 7 FCC Development Plan).

As also mentioned in the previous section, a planned walkway / cycleway across
Broadmeadow Estuary has been granted planning permission (An Bord Pleanala
ref.: 304645) (see Figure 2-17). Construction of the ‘Broadmeadow Way Greenway
by Fingal County Council’ is set to take place between 2022 and 2023. The route
will run the west side of the rail line embankment / rail line and will include a 280m
long bridge to be placed on existing piers immediately west of the railway viaduct.

Proed !
Broadmeadow Way
Route

‘\g{‘

[HUETES TGLY

Figure 2-17: Proposed Broadmeadow Way Route (Source: Fingal Development Plan
2017-2023).

2.6.3 Archaeological and cultural heritage

There are no archaeological monuments or findings from the area proposed for
regrading and railway works. The nearest archaeological monuments are St.
Sylvester’s RC Church (DU012-023002) and a mound (site of) (DU012-023003)
located approximately 100m to the east of the railway line.
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Malahide has been the focus for settlement activity for thousands of years, as
evidenced by the Mesolithic and Neolithic flint scatters in the wider area. The
village itself was based around a Viking landing point, which survived from the
eighth century until the arrival of the Anglo-Normans.

The village continued as a fishing port and was also the site of several silk and
poplin mills. The building of the Dublin to Drogheda railway viaduct in 1844 was
largely responsible for the decline and eventual disappearance of the fishing fleet
(Bennett 1991). Rocque’s 1756 map of Dublin shows the estuary’s oyster beds,
which were removed by the railway viaduct less than a hundred years later. The
Dublin and Drogheda Railway began operating in 1844 and there were stations at
Balbriggan (Fingal Industrial Heritage Site (FIHS) 0040), Skerries (FIHS0223),
Rush and Lusk (FIHS0353), Donabate (FIHS0671), Malahide (FIHS0656) and
Portmarnock (FIHS0627) within Fingal. Both Balbriggan and Malahide stations
were designed by George Papworth.

2.6.4 Architectural heritage

There are a number of structures associated with the railway, in the vicinity of the
area proposed for regrading and railway works, which are of architectural heritage
interest. These include the Malahide or Broadmeadow viaduct to the north (a
Protected Structure - FCC RPS 0420), the railway bridge on Bissets Strand (a
Protected Structure of Regional importance for reasons of architectural, social and
technical interest (FCC RPS 0423, NIAH 11344015)), and Malahide Station (a
Protected Structure of Regional importance for reasons of architectural, artistic,
social and technical interest (FCC RPS 0388, NIAH 11344008-9 11344041)).

The Malahide viaduct was originally built in timber and replaced with an iron and
masonry structure in 1860. Repairs were required in the 1930s and again in the
1960s when the iron structures were replaced with concrete. Following a partial
collapse in 2009, pier strengthening and riverbed restoration were carried out. The
viaduct is a protected structure. It is not included in the NIAH but is of Regional
importance for reasons of architectural and technical interest.

The railway bridge on Bissets Strand is a single arch limestone bridge comprising
coursed snecked limestone. It is a protected structure which is also included in the
NIAH where it is rated of Regional importance for reasons of architectural, social
and technical interest.

Malahide Railway Station is a nine-bay station building, with a central projecting
porch, faced in yellow brick. The platform canopy, cast-iron pedestrian bridge,
detached waiting room and house are also of interest. The station is a Protected
Structure. It is included in the NIAH where it is rated of Regional importance for
reasons of architectural, artistic and social interest. There is a signal box within the
station complex which is also listed in the NIAH, where it is rated of Regional
importance for reasons of architectural, artistic, social and technical interest.

No additional buildings or features of architectural heritage interest have been noted
to date, as part of the provisional desk-top baseline review.
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2.6.5 Noise and Vibration

Malahide Station is located in a residential area, near to noise and vibration
sensitive houses and commercial premises.

The study area to the north of Malahide Station has residential and commercial
premises (including the Malahide Waste Water Treatment Plant) to the east, and
the Broadmeadow/Malahide Estuary to the west.

Noise and vibration sensitive receptors in this area are currently subject to noise
and vibration from the operation of electric and diesel trains running through
Malahide Station.

The study area to the north of the Malahide Estuary, is surrounded by agricultural
land, with no nearby noise or vibration sensitive receptors.

2.6.6 Air quality and climate

The nearest EPA air quality monitoring station to the Malahide station is located in
Swords. The quality of air in Swords in 2019 was very good with measured
concentrations of pollutants well within air quality standards.

The Climate Action and Low Carbon Development (Amendment) Bill 2021 is due
to be enacted shortly. It supports Ireland’s transition to Net Zero and achieve a
climate neutral economy by no later than 2050. It commits to a reduction of 51%
in the total amount of greenhouse gas emissions by 31 December 2030, relative to
2018 emissions.

2.6.7 Agricultural and Non-Agricultural
Agricultural Land

Farms in County Dublin are larger than the national average. There are fewer dairy
and other livestock farms and more tillage farms. In the environs around Malahide
Station there is no agricultural land.

The lands north of Malahide Estuary are agricultural. There are beef and tillage
enterprises on the west side of the railway line within the study area in this area.
There is also an access road along the western boundary of the railway line.
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Table 2-1: Agriculture in County Dublin (2010 Agricultural Census, Central
Statistics Office)

Farm enterprise type (Table 2, 2010 Ag Census, CSO)
Co Dublin Nationally

Mainly dairy 3.5 11
Non - dairy grazing livestock (beef cattle) and mixed field 65 72.5
Mainly tillage 25.5 3.5
Mixed crops & livestock 3 2
Other 1 1
Total 100 100
Average size (ha) 47.6 32.7

I The proposed 2020 Agri Census was postponed due to Covid-19 and therefore the 2010 is the
most recent enterprise type data for County Dublin.

Non-Agricultural land/population assessment

Malahide Station has an entrance onto the R106 Malahide Road and onto Railway
Avenue and Old Street, a one-way street in the centre of the town. Malahide Parish
Pastoral Centre is located just to the east along with the Malahide Veterinary Clinic.

The Casino Model Railway Museum, formerly in Malahide Castle, has since 2020
been located beyond the west side of the tracks along with residential housing,
while to the south-west is Malahide Demesne, including the public parking to the
demesne and St. Sylvester’s Bridgefield GAA pitch.

Northbound, the railway crosses on an overbridge above Bisset’s Strand which runs
along the south bank of the estuary along with amenity greenspace. The railway
line extends along a spit of land which includes Malahide Marina and the Marina
Village apartment development, while the railway is bounded by an access road to
the water treatment plant. The Floatation Therapy fitness centre is located just south
of the wastewater plant. A short bridge then carries the railway across the estuary
onto an aggregate embankment backed by open water on the west side and mudflats
on the east. The proposed Broadmeadow Way Greenway by Fingal County Council
which has received funding and the relevant statutory consent, will run along the
west side of the embankment and the bridge.

2.6.8 Geology and Soils
Malahide to Underbridge UBB30 (Viaduct)

The expected ground conditions at Malahide Station are highlighted in section
2.5.1. The south of the site is situated within a cutting and the railway line is most
likely founded on weak to medium strong limestone rock. The overburden the east
and west of the line is primarily composed of stiff clays to depths of up to 4.5mbgl|
with occasional soft silts.

To the north of the station, the line is constructed on an embankment over the
estuary and is underlain by silts, glacial tilts and gravels. Land reclamation has
occurred immediately to the east of the line between underbridge UBB29 and
overbridge UBB30.

The Corine Land Cover 2018 categorises the land use in the area as artificial
continuous urban area.
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UBB31

The expected ground conditions are detailed in section 2.5.2. Of note, the area to
the west of the line is believed to be reclaimed land and alluvium materials are
likely present. No available historic ground investigations information available for
this location.

The Corine Land Cover 2018 categorises the land use in the area as agricultural
areas and non-irrigated arable land.

Donabate

The expected ground conditions are detailed in section 2.5.3. Based on the limited
historical information at the location, The stratigraphy consists of made ground,
soft to firm glacial till, silts and medium dense to dense gravels with occasional
layers of soft silts and loose sands.

The Corine Land Cover 2018 categorises the land use along the site as agricultural
areas as well as artificial surfaces with discontinuous urban fabric.

2.6.9 Water resources
Surface water bodies

The study area south of Malahide Bay lies within the Gaybrook 010 sub basin
which is in the Mayne_SC_010 river sub-catchment. The Gaybrook stream flows
approximately 1.2km west of the site in a northerly direction and discharges into
the Broadmeadow Water transitional waterbody (IE_EA 060 _0100), which
discharges to Malahide Bay coastal waterbody (IE_EA _060_0000). Parts of the
study area are located adjacent to the Broadmeadow Water transitional waterbody
which is part of the Malahide Estuary SAC, SPA and pNHA.

The study area north of Malahide Bay is within the Turvey 010 river sub basin
which is in the Ballough Stream_SC 010 sub-catchment. The River Pill flows
underneath the railway line and discharges to Malahide Bay. No other surface water
features have been identified at the site area.

Under the Water Framework Directive (WFD, 2000/60/EC) the “Ecological Status”
of the Broadmeadow Water is classified as Poor. The minimum objectives for a
water body under the WFD are to achieve at least Good status (or Good potential
for artificial/ highly modified water bodies), and no deterioration of existing status.
The Broadmeadow water is classified as At risk, indicating that the waterbody may
not maintain or achieve that status. The nearby Malahide Bay coastal waterbody is
also classified as At risk and the ecological status is Moderate. The ecological status
of the Turvey_010 river water body is unassigned.

Groundwater
There are no significant karst features identified near the study area.

The area is underlain by Dinantian Lower Impure Limestone which is part of the
Malahide Formation. The aquifer is classified as a locally important (LI) aquifer
which is Moderately Productive only in Local Zones. The groundwater
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vulnerability at the site south of Malahide Bay is classified as extreme and with
rock at or near surface. The groundwater vulnerability to the north of Malahide Bay
is classified as low to high.

There are two borehole wells within 1km of the study area boundary that provide
water for agricultural, domestic or industrial use (ref: 3223NWWO002,
3223NWWO003). There are no high yielding water supply springs and wells i.e.
public water supplies or group water scheme supplies within the site. No Source
Protection Zones associated with public or group groundwater supply schemes are
located with the site.

The study area south of Malahide Bay lies within the Dublin groundwater body
(IE_EA_G_008). The Dublin groundwater body is currently at Good WFD Status
for the 2013-2018 monitoring cycle and currently Not at Risk with regard to
achieving its WFD objectives.

The study area north of Malahide Bay lies within the Swords (IE_EA G_011)
groundwater body. The Swords groundwater body is currently at Good WFD Status
for the 2013-2018 monitoring cycle and currently Not at Risk with regard to
achieving its WFD objectives.

Flooding

Historical flooding has been assessed by examining reports and maps from the
OPW’s (Office of Public Works) National Flood Hazard mapping. There are no
records of flood events within the study area. Reoccurring flooding has been
reported at Seabank Estate Court, Malahide, 1km east of the site on Malahide Bay.

Risk of coastal flooding at Malahide Bay has been assessed and mapped by the
OPW as part of the Fingal East Meath FRAM study. According to the OPW
predictive flood maps (floodinfo.ie), parts of the site are located adjacent to areas
at risk of tidal or fluvial flooding. Flooding occurs on Strand Street underneath the
railway line bridge, 160m north of the Malahide station. According to the maps, the
flood level during the 0.5%AEP event south of Malahide Bay is predicted to be
3.07mOD. North of Malahide Bay, the predicted level during the 0.5%AEP event
is 3.18mOD, with the 1% AEP fluvial event flood level from the River Pill being
significantly lower at 1.25mOD.

At the Strand Street bridge location, the railway line is set at 7.9mOD, well above
flood levels. Similarly, the railway line above the River Pill is 4.83m OD, above
the extreme tidal or fluvial flood levels.

The level of the railway line within the study area extents is not lower than 4.7mOD.
Therefore, there is currently low risk of tidal and fluvial flooding on the railway
line.

2.6.10  Biodiversity

The works location for this study pack is set near and within the estuarine
environment of the Broadmeadow estuary, and north of the urban centre of
Malahide.
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The Broadmeadow estuary is designated as a Special Area of Conservation (SAC),
a Special Protection Area (SPA) and a proposed Natural Heritage Area (bNHA) as
indicated below.
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Figure 2-20: Malahide proposed Natural Heritage Area
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2.7 Utilities

All utility records have been gathered from the utility providers in the area. The
following utility companies have infrastructure within the area of interest (note this
list is non-exhaustive):

e Gas Networks Ireland (GNI);

e Irish Water (Water supply);

e Irish Water (Foul Water Sewers)

e Fingal County Council (Storm Water Sewers)

e ESB Networks — Low and Medium Voltage

e FEir
e ENet
e BT Ireland;

e Lineside cables running parallel along the length of the railway line.

All utility records should be considered indicative only and must be verified prior
to any intrusive works occurring, as there may however be uncharted utilities in the
vicinity of the railway. It is intended to conduct utility specific surveys during
preliminary design (non-intrusive utilities surveys form part of the Stage A2
Northern Topographic and Non-intrusive Utility Survey package).

Most of the utilities within the area cross the railway track at or near existing
bridges.
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3.1 Specific Requirements

In addition to the general feasibility requirements of constructability and safety, this
section describes the specific requirements for this area to achieve the project Train
Service Specification —referred to as TSS 1C. In order to achieve TSS 1C, Malahide
Station must, as a minimum, be able to handle the following quantum and pattern
of train services in each direction:

2 TPH DART terminating/departing services;
5 TPH DART through services;

2 TPH DMU through services;

1 TPH Enterprise non-stop through services

This increase to 8 stopping services and 1 non-stopping service per hour in each
direction at Malahide set the key reason for change to the current infrastructure as
a result of the DART+ programme

3.2 Systems Infrastructure and Integration

Overall signalling, electrification and telecoms (SET) requirements are defined in
the functional requirements specifications for the DART+ Programme. These
documents support IE SET standards covering the requirements for the signalling,
electrification and telecommunications (telecoms) may need some adaptation to the
conditions that are specific to Malahide station development.

Changes and additions to the signalling, telecoms and OHLE will be required to
support operation over additional and special trackwork and provide for the
operational turnback. Signalling will be adapted to enable the safe and efficient use
of the new turnback facility so that trains can be easily routed into and out of the
turnback with the least influence on the through services.

Similarly, OHLE will be installed and/or adapted to ensure that Electric Multiple
Units (EMUSs) are able to fully utilise the revised track layout using components
that are similar or identical to the existing installation, comprising galvanised masts
and suspension equipment providing a nominal contact wire height of
approximately 4.7m.

Telecoms changes will be required to support the communication to passengers
with enhanced information and considering the new operating patterns that can be
provided by the new facility.

3.3 Design Standards

Table 3-1 contains some of the key applicable standards that will be used to develop
the design. This list of standards is not exhaustive and other IE Standards may be
used.
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Prior to completing the detailed design Arup will undertake a fully detailed risk
assessment in accordance with The Commission of Railway Regulation (CRR)
mandatory requirements as set out within the documents listed below:

e CRR-G-009-G: Guideline for the Process of Authorisation for Placing in
Service of Railway Sub Systems;

e CRR-G-009-G Sections 2.2.3 — 2.2.4: Guideline providing List of Parameters
and Requirements for Authorisation for Placing in Service (APIS) of Heavy
Rail INF & related OPE/MAI Parameters.

Table 3-1: Design Standards

Source Description Comments

European Commission EU/1299/2014 Technical Specification for

Regulation Interoperability for the
‘Infrastructure’ subsystem

European Commission EU/1302/2014 Technical Specification for

Regulation Interoperability for the
“rolling stock subsystem -
Locomatives and passenger
rolling stock”

Irish Rail I-PWY-1101 Requirements for Track and
Structures Clearances

Irish Rail I-PWY-1136 Requirements for Design,
Installation and Maintenance
of Lineside Drainage

Irish Rail CCE-TMS-300 Track Construction
Requirements and Tolerances

Irish Rail CCE-TMS-340 Horizontal Curvature Design

Irish Rail CCE-TMS-341 Vertical Curvature Design

Irish Rail CCE-TMS-344 Requirements for Undertrack
Crossings and Pressure
Pipelines

Irish Rail CCE-TRK-SPN-007 Specification for Track
Ballast

Irish Rail CCE-TRK-SPN-021 Specification for Permanent
Way Signs
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Source Description Comments

Irish Rail CCE-TRK-SPN-037 Fencing Specification

Irish Rail CCE-TMS-345 Engineering Requirements for
Passenger Platforms and
Barrow Paths

Irish Rail CCE-TMS-410 Civil Engineering Structure
Design

4 Constraints

This section describes the constraints that are relevant to this package of works.

4.1 Technical

The technical constraints are described in the following sub-sections.

4.1.1 Permanent Way and Track

Irish Rail have confirmed that 3.4m clearance to adjacent lines is required for
rolling stock examinations. Where an option considers the turnback to be between
the lines, this is applied to one adjacent line only. Additionally Irish Rail have
requested that stepped access is provided to allow the driver to transit from one end
of the train to the other without using the train steps. As a minimum, this will require
a set of steps/raised walkway to allow the driver to walk between the two (half-
length units) HLUs coupled together. A desirable width of 1380mm (1300mm
walking width, 80mm handrail) and a minimum width of 1330mm (1280mm
walking width, 50mm handrail) have also been specified.

4.1.2 Geotechnical

For all locations, based on the desk study information retrieved from historic
ground investigations along the railway line, there is the risk of contamination due
to the presence of made ground as highlighted in nearby ground investigations and
with respect to the historic and industrial use of the site as a railway. Subsequently,
material excavated during the works may not be suitable for reuse on site and
subject to testing may require disposal or recovery to a suitably licensed facility.

Malahide to Underbridge UBB30 (Viaduct)For any works required between
Malahide and UBB30 there is the potential for soft ground associated with the
existing estuary.

At UBB31, there is the possibility of soft ground (alluvium deposit) associated with
River Pill and its historic estuary at the site and therefore, this should be considered
for any proposed works at the bridge.
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For all locations, a site-specific ground investigation is a prerequisite at the location
of the proposed works to investigate the current ground and groundwater
conditions. limited information on depth to bedrock, groundwater and geo-
environmental from existing ground investigations.

4.1.3 Structures

This area currently accommodates a two-track railway. Any reconfiguration of the
horizontal track alignment or increase in the number of tracks may require
alternation to the structures in the area as described in Table 4-1.

Table 4-1: Structure constraints along the site

Name ID Function Constraint
29 Strand St - UBB29 | Underbridge Any alteration to the tracks at this
Protected Structure location may require a modification to

the bridge should additional width be
required here.

Malahide Viaduct- | UBB30 | Underbridge Any alteration to the tracks at this
Protected location may require a modification to
Structure-Post- the bridge should additional width be
tensioned required here.

UBB31 - Tidal UBB31 | Underbridge Any alteration to the tracks at this
Outflow location may require a modification to

the bridge should additional width be
required here.

Lineside Wall N/A Lineside wall on | A stonework wall positioned within 1E
Up Side land is present on the East side of the line
North of UBB29

4.1.4 Utilities

Utility locations are a consideration when designing and implementing a new
turnback or platforms (whether at a station or elsewhere along the railway line), as
this usually requires all the existing utilities in the location to be diverted — either
temporarily or permanently. Underground services can impact on the placement of
OHLE masts, as they must be placed on either side of the utilities and may not be
placed on top of them. Above ground utilities that cross the railway line overhead
can impact on the minimum clearance required by the OHLE.

There are many utilities traversing and alongside the existing rail corridor within
the study area for the works around Malahide Station and Donabate Stat