





Parsons Brinckerhoff (Ireland) Ltd. Execulive Summary

« Ballymun — An elevated alignment with two stations in the median of Ballymun
Road (included in the Revised Proposal) or a surface, underground or
combination alignment.

o Integration with Maynooth Line — There is no existing Arrow line station that
could provide a direct connection to either the West or Central alignments, and
no commitment from Irish Rail to provide a station near the Central alignment at
Prospect Road. The options are: a) an underground Metro station along
Botanic Road as part of a large station area development on the Smurfit site
(included in the Revised Proposal): or b) a station under the Maynooth line with
no station area development, higher construction risks and higher cost,
assuming a surface ARROW station is provided by Irish Rail in the future with
direct passenger connections to Metro.

+ Integration with DART Line — An underground station in D'Olier street with an
underground passageway to the elevated DART Tara Street station providing a
4 minute passenger interchange (included in the Revised Proposal), or an
underground station at Hawkins House or Tara Street which provide faster
passenger interchange (1-3 minutes), but at higher construction cost, greater
property demolition, temporary traffic disruption and tunnelling risk.

s St. Stephen's Green — RPA proposes to provide a temporary Metro terminus
station at St Stephen's Green, rather than a direct operational connection to
Line B, based on projected ridership demand. The options are: a) an
underground station at SGE (included in the Revised Proposal) which has low
impacts on pedestrians, traffic and St. Stephen's Green, but requires a 4-5
minute walk transfer to the Luas line B surface stop at SGW, or b) an
underground station at SGW, which will have higher cost, major construction
within St. Stephen’s Green, significant disruption to Luas operations, traffic and
pedestrians, and higher cost for future operational cannection to Line B, but
provides a 1 minute transfer 1o the Luas surface station.

s Future Extensions — No extensions were included in the Revised Proposal to
Government. The priority and cost effectiveness of future extensions to the
Airport Metro line has not been fully assessed. However, the OBC and the
Alignments Study concluded that significant ridership and station area
development potential was likely with an extension to Swords. Fingal County
Council has taken an active interest in identifying the land use, development
and transportation benefits and impacts of an Airport to Swords segregated
Metro alignment.
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1.1

Introduction

Metro Project Background

The RPA is the statutory agency responsible for implementation of the Dublin Metro,
including identification of a preferred alignment for decision by Government and
implementation of the project.’ The Government in January 2002 asked RPA to
explore the case for the Metro Project, including alternative alignments in the Airport
to City Centre Corridor, and how it might be progressed as a Public Private
Partnership (PPP).

The DTO strategy document A Piatform for Change provides an assessment of the
transport requirements of the Greater Dublin Area through to 2016. The DTO
proposal envisions an extensive Metro system of approximately 70 km with radial and
orbital lines that would be integrated with other transit modes, serve multiple transit
markets in addition to the peak commuting and airport markets, and improve
accessibility to employment for all groups. This system is to be fully segregated from
the road network and includes an operational connection with Luas Line B to
Shanganagh/Bray south of St. Stephen's Green, and interchange stations with the
DART and Maynooth commuter rail lines. The Government has noted the strategy
contained in A Platform for Change in its mandates and guidance to RPA on Metro.

Following the publication of the DTO strategy document, RPA commissioned technical
advisors Parsons Brinckerhoff (Ireland) Ltd. to conduct the Metro Alignments Study in
four regional corridors:

Airport Corridor, extending from Swords to the City Centre (St. Stephen’s Green) via
Dublin Airport bounded by Finglas Road in the west and Swords Road/M1 motorway
in the east.

Southeast Corridor, encompassing Luas Line B currently in the construction phase,
from St. Stephen's Green in the City Centre out to Sandyford, Luas Line B1 from
Sandyford to Cherrywood and an extension of Line B1 to Shanganagh/Bray.

Southwest Corridor, extending from the City Centre through Ranelagh and Kimmage
to Tallaght bounded by Naas Road in the north and Firhouse Road in the south.

Orbital Corridor, extending from Finglas Road (N2) to Tallaght beyond the M50
motorway via Clondalkin and Blanchardstown.

The scope of these corridor alignment studies included constraints and requirements
assessment, alignment options identification and assessment, and identification of an
Emerging Preferred Route (EPR) for Metro.

Following the Government decision of January 2002 to have a phased approach to
development of the Metro system, work on route alignment has concentrated on the
first three corridors. This is the Government Phase 1 Metro network which comprises
47km of the Metro system outlined in A Platform for Change. The logical elements for
staged implementation are:

o City Centre to Dublin Airport (with extension to Swords);
= Blanchardstown spur;

o LuaslLineB

o Luas Line B1; and

» Cherrywood to Shanganagh/Bray.

' Transport (Railway Infrastructur=) Ast, 2001

Railway Procuremerit Agency 27 February 2004
Metra Alignments Study 1-1 Draft Final



Parsons Brinckerhoff (Ireland) Ltd. Introduction

1.2

1.21

Particular attention was given to the Airport Corridor in line with the commitment made
in the Programme for Government of June 2002. Recommendation of a preferred
route awaits Government decision to proceed with the project based on the Outline
Business Case (OBC) of November 2002, as revised and amended.

Purpose of the Report

This report documents the work conducted to identify, assess and compare route
alignment alternatives in the Airport Corridor from the City Centre to Dublin Airport.
The work was initiated in late 2001 and continued through June 2003. During this
period four corridor route alignments and a variety of City Centre options were
investigated within the context of a preliminary concept for the Metro system,
development of an OBC, and refinement of the OBC. The work culminated in a
Revised Proposal submitted to Government in June 2003. Throughout this period
continuous stakeholder consultation was maintained, including liaison with the
Department of Transport, Dublin City Council, Fingal County Council, Aer Rianta, the
DTO and other participants in the Metro Alignments Study.

Development of Alternatives

Three Airport corridor route alignments (West, Central and East) were initially
identified in the OBC. Of these three, the Central alignment formed the basis of the
OBC technical, cost and financial assessment without prejudice to the West or the
East alternatives, since no decision on a preferred route alignment had been made.

Preliminary assessment indicated that the Central alignment had the highest ridership
potential, and that the Central and East alignments had lower capital cost than the
West alignment. Overall, the Central alignment was the best performing route in
terms of Iransportation benefits to the public (e.g., journey time, accessibility to Airport
and City Centre, communities and activity centres served, etc.).

Following submission of the OBC to Government in November 2002, work on all three
fully segregated Metro alignments continued. The Government's initial reaction to the
OBC was that the overall cost estimate for the project was too high. This estimate
consisted of capital costs of construction plus continuing operations and financing
costs under a Public Private Partnership (PPP) arrangement. In response, the RPA
investigated a series of lower cost Metro solutions. First, Pre-Metro options involving
all three route alignments; and second, value engineering-based alignment and
design refinements to the most promising alternative, resulting in a Revised Central
alignment.

Pre-Metro Options - An engineering feasibility study was conducted of providing a
lower cost Pre-Metro system in the Airport Corridor as an alternative to the fully
segregated Metro. These included a range of options from Light Rail Transit (LRT)
extensions with on-street running similar to Luas, to Light Metro which is segregated
throughout its length, but which permits some pedestrian and vehicular surface
intersections in combination with bored tunnels in the City Centre.

Two sequential phases were considered for each alignment: Phase 1 minimum initial
cost solution incorporating street-running in the City Centre and some at-grade
crossings on the route to the Airport; and Phase 2 upgrading to a fully segregated
Metro at additional future cost. The main purpose of these Pre-Metro options was to
establish their cost and performance in terms of limiting investment to that necessary
to meet the projected level of demand at any point in time,

Raiway Procurament Agsncy 27 February 2004

Metro Alignments Study 1-

[R%]

Draft Final



Parsons Brinckerhoff (Ireland) Ltd. Introduction

The results of this study indicated that phasing could reduce initial capital investment
by approximately 20 to 35 percent, depending on the alignment. However, future
upgrading to “full metro” would erode these "savings” compared to the OBC costs,
and result in additional future disruption. Ridership results, using the completed PPP
Model, confirmed that the Central and East alignments have greater transit demand
than the West. Journey times with the Pre-Metro options would increase for all
alignments, but especially for the West route. The East alignment, which followed a
refined Phase 1 route along Collins Avenue through Ballymun, may not be feasible.
Overall, the study indicated that the most promising alignment remained the Central
route from City Centre to the Airport either in an elevated or a segregated surface
running configuration through Ballymun.

Revised Central Alignment - Following the Pre-Metro Options Study, value
engineering was initiated on the Central route in terms of refinements to alignment
and station locations and design modifications without serious consequences to
project objectives, passenger comfort and performance. A new (fourth) route
alternative was identified called the Revised Central alignment, which was shorter with
two fewer stations compared to the Central OBC alignment. Design modifications,
legislation changes and changes in construction methods were also identified. These
resulted in a 29 percent reduction in capital cost and improved performance compared
to the Central OBC alignment to the Airport.

In parallel to this study, technical refinements to the demand forecasting model were
made. When the completed and fully audited PPP Mcdel was applied to alignment
options, the forecast results were higher for all alternatives, but similar to the relative
levels of ridership among alternatives identified in the OBC and the Pre-Metro options
study. Also, the OBC cost-benefit and financial analysis was updated for the Revised
Central Alignment resulting in improved performance.

1.2.2 Revised Proposal to Government

Based on the results of the Metro Alignments Study presented and referenced in this
report, and the related OBC and project implementation assessments, the RPA
submitted a Revised Proposal to Government in June 2003 incorporating the Revised
Central alignment.

The revised proposal is the lowest cost fully segregated Metro alignment identified to
date, but involves tradeoffs among cost-effective system, alignment, station location
and design choices, and some strategic Metro objectives.

Remaining alignment issues are identified in this report for continuing discussion and
decision. These include:

Alignment, station and facility choices at:

e Dublin Airport — A surface/elevated alignment into the Airport with an elevated
station (included in the Revised Proposal) or an underground alignment and
station.

* Metropark Depot location — A depot located south of the Airport adjacent to the
M50 (included in the Revised Proposal) or depot located north of the Airport.

* Ballymun - An elevated alignment with two stations in the median of Ballymun
Road (included in the Revised Proposal) or a surface, underground or
combination alignment.

* Integration with Maynooth Line - An underground Metro station along Botanic
Road on the Smurfit site (included in the Revised Proposal): or a station under
the Maynooth line.

Railway Procurement Agency 27 February 2004
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1.2.3

o Integration with DART Line — An underground station in D'Olier street with an
underground passageway to the elevated DART Tara Street station (included in
the Revised Proposal), or an underground station at Hawkins House or Tara
Street.

s St. Stephen's Green — An underground station at SGE (included in the Revised
Proposal) or an underground station at SGW.

e Future Extensions — An extension to Swords or other extension options (none
included in the Revised Proposal)

In addition, decisions are needed prior to initiation of tender preparation,
Environmental Impact Assessment and Railway Order regarding:

s Twin vs. Mono-tube tunnelling - The choice of bored tunnelling method (twin
tube vs. mono tube) should be based on a comprehensive risk assessment of the
bored tunnel options, including assessment of operational safety required for the
Railway Inspector and compliance with the Draft Railway Safety Guidelines.

» System Definition and Operational Plan — A comprehensive definition of the
Metro system and its operational requirements, including the implications of
future extensions, is needed.

Stakeholder Consultation

The active involvement of stakeholders and the public throughout the planning
process for Metro has been a key consideration from the start of the Alignments
Study. Stakeholders have played a significant part in refining objectives and Metro
options, and in reviewing the interim results of the Alignments Study. Since
commencement of the work, the Study Team has met with stakeholders on over 155
different occasions. These are summarised in Table 1.1. In general, stakeholders
have been very supportive of the Metro project. Formal Stakeholder consultation is
expected to commence after a Government decision to proceed with the Metro
Project.

An essential part of this approach has been to ensure that RPA identified key
stakeholders at an early stage and engaged them appropriately through a variety of
mechanisms and techniques. With this in mind, RPA categorised stakeholders into
four groups:

= Direct stakeholders — those who have statutory or policy authority regarding the
study process and outcome. RPA notified these organisations and individuals at
the early stages of each corridor study, and identified their objectives and desired
level of participation. This category included, for example, the local authorities
and Aer Rianta.

« Indirect stakeholders - other government bodies, private entities that serve as
an umbrella for other organisations (e.g. Chamber of Commerce) or have special
knowledge of local areas within each corridor (utility companies). RPA contacted
these organisations and encouraged them to participate as the technical work
commenced.

s Other structured stakeholders - such as major educational institutions and the
chairpersons of affected residents associations whose members are located near
a route or corridor option or who may use the service.

» The public — who will be notified through a formal consultation process when the
routing options are evident and the range of potential positive and negative effects
on local neighbourhoods can be belter identified. There has already been press
coverage of Metro options.

Railway Procuremant Agency 27 February 2004
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RPA has contacted stakeholders so far through:

= Personal contact with key stakeholders;
* Meetings with and presentations to significant stakeholders: and
e Structured workshops.

When public consultation starts, RPA also intends to use newsletters, circulars and
press notifications, perhaps supplemented by questionnaires seeking respondents’
views on malters such as station and routing options and overall concerns and
expectations.

Formal public display of Metro routing options will take place at selected venues prior
to any recommendations on a preferred alignment. Given the relatively large
geographic dispersion of the alignment options and routing considerations, this
display will require a structured approach to ensure an inclusive involvement and
extract the maximum response from attendees.

Table 1.1 Metro Stakeholder Meetings

] Stgl:e:ﬁuldur M'::!.i:;_s Level of Suhpporl )

Aer Rianta 19 Aer Rianta regard a mass transit link lo
the airport as essential for their future
expansion plans, Support tunnel
alignment with underground station

Local Autherities (Fingal, 25 Generally supportive for traffic congestion

Dublin City, South Dublin, relief and development reasons. DCC

Dun Laoghaire-Rathdown, supports Central Revised alignment.

Bray)

DTO (including Advisory and 15 Originated Melro concept and strategy.

Steering Commiltees) Input into alignment study and approach
to patronage modelling. Prefer station
oplions at Broadstone and Tara Street,

DoE (Planning) 1 Reservations about widespread planning
levies

DoT 17 Encourage best possible integration with
other modes and projects including heavy
rail and the proposed Interconnector,

Developers/Property 30 Paositive response. Discussions underway

Interests on particular locations

NRA 4 Supportive. Discussions on interfaces
with primary route network and PPP

Agencies, local area interests 35 Area interest groups supportive. No major

and businesses including environmental objeclions raised yet.

CIE, Dublin Bus, Bus BAC/BE concemed about Broadstone

Eireann, Chamber of depot and the costs/difficulties of

Commerce, Ballymun relocation. CIE proposing alternative

Regeneration, Duchas, heavy rail link to the airport.

Dublin City University, Dublin

Institute of Technalogy,

Grangegorman and

Drumcondra 2005.

Other stakzholder workshops 10 Carried out lo provide updates on study
progress and other Key issues such as
twin vs. Mono-tube tunnelling.

Sourca: Parsons Brinckarhoff (Ireland) Ltd.
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1.3

Organisation of the Report

This document is structured as follows:

Introduction (Chapter 1) describes how the scope of the Metro alignments study
evolved from A Pfatform for Change to announcement of Government Phase 1 Metro.
How three OBC alignments were carried forward through a Metro Phasing Options
study, which led to the further refinement of the Central route, a new fourth alignment
and a Revised Proposal to Government, is summarised. Remaining alignment,
system definition and tunnel method issues and choices going forward are identified.
A list of stakeholder consultation activities demonstrates a high level of involvement in
the Alignments Study process.

Metro System Concept (Chapter 2) sets out the basis upon which the Metro project
has been developed from a strategic concept to an Outline Business Case (OBC) and
a preliminary system definition based on forecast demand and provision of Metro
network capacity. Project design objectives and initial design parameters are
presented and four Airport Corridor alignment alternatives identified.

Description of Alternatives (Chapter 3) provides maps and a summary description
of the four Airport Corridor alignments and stations (West, Central, Revised Central,
East). It describes the Pre-Metro options and other options considered, but not
carried forward during the Alignments Study.

Construction Form and Impacts (Chapter 4) explains how the alternative alignments
were planned and configured with respect to stations, tunnels and above ground
structures and facilities at a concept level. Construction methods and their potential
impacts are reviewed. Finally, preliminary geotechnical work and consideration of key
environmental issues are summarised for more detailed work in subsequent ground
investigations and environmental impact assessment.

Alignment Options Performance (Chapter 5) reviews the project objectives, criteria
and methodology for examining and cemparing the performance of four Airport
Corridor alignment alternatives in a summary matrix format supported by descriptive
narrative. A review of alignment and station optioneering in the City Centre is
presented, along with a summary of key tradeoffs and a list of conclusions. The
performance assessment supports moving forward with the Revised Central
alignment.

Remaining Alignment Issues (Chapter 6) identifies the remaining alignment, station,
depot and future extension issues with the Revised Central alignment. These issues
occur at specific locations along the route at the Airport, Ballymun and in the City
Centre. A way forward is suggested with each issue, including additional input for
decision makers from public consultation and inclusion of alignment and station
reservations for Metro in the Dublin City Council and Fingal County Development
plans.
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2.1

2141

Metro System Concept

This Chapter describes how the Dublin Metro has evolved from its origins in the
strategic regional transportation network envisioned in A Platform for Change, to the
first stage of implementation defined in the Government Metro Phase 1, to an initial
system definition and operational concept proposed in the Metro Outline Business
Case. Subsequent Chapters 3, 4 and 5 focus on an initial Metro project within the
Airport Corridor, including description and comparison of alternative alignments.

At the heart of the Metro concept is an incremental approach to the design,
development and future expansion of the Dublin Metro system to provide capacity to
meet demand over time. This approach provides a set of design year 2016
parameters for Metro that are consistent with a base level of projected ridership
demand and Metro capacity. When refined based on an approved alignment and
statutory requirements, this base system definition and operational concept will form
part of the detailed technical tender specification to design, construct and operate the
Metro Project. As demand for Metro grows and the system is expanded, then the
requirements change and additional capacity can be added.

In developing the Metro system concept, integration with Luas was a key requirement.
However, specific ways to achieve this integration depend on alignment decisions and
a more detailed system definition and operations plan, especially where the two
systems come together at St. Stephen's Green.

Another key factor is the PPP procurement of Metro. The system concept definition
and specification must be flexible enough to accommodate a compelitive procurement
process and allow for significant private sector innovation in the way that the private
sector consortia achieve the system requirements.

Backaround
A Platform for Change, Network Strategy

The DTO was established in 1995 to co-ordinate the implementation, by relevant
agencies, of an agreed integrated transport strategy for the greater Dublin area. This
followed on from earlier work of the Dublin Transportation Initiative from 1991 to 1994,

The DTO strategy document A Platform for Change was published on 2 October
2000. The document provides an assessment of the transport requirements of the
greater Dublin area through to 2016 and the outline of an integrated strategy to meet
those requirements. As described in the document, travel demand in the greater
Dublin area (as measured by peak trip demand) is projected to grow very substantially
over the intervening period. This increase reflecls the growth in population,
employment, economic activity and households, which is projected in the Strategic
Planning Guidelines for the greater Dublin area,

In response, the main elements of DTO's proposed transport strategy are:

* Avradical transformation in the quality and quantity of public transport services;
» Some strategic improvements to the road network;
* Increased lraffic management and control measures;

e The development of a traffic demand management policy to reduce the growth in
car traffic while maintaining economic progress and encouraging modal shifts to
public transport; and

s The improvement of integration between land-use and transport planning.

Railway Procurement Agency 27 February 2004
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The public transport elements of the strategy aim to provide for the increase in
morning peak trip demand through an integrated public transport network com prising:

* A significantly expanded bus network, with Quality Bus Corridors (QBC's),
composed of an integrated mesh of radial and orbital services, and a substantial
increase in passenger carrying capacity;

* An extension of the on-street light rail network (Luas) to approximately 70km;

e The development of a higher capacity segregated Metro network of approximately
70 km;

e Animproved DART/Suburban rail network, including improved passenger carrying
capacity on the existing network and the development of more tracks on existing
alignments and new rail lines including an underground Interconnector tunnel
linking Heuston Station with East Wall Junction via Pearse Station and Spencer
Dock; and

= A package of measures designed to improve the integration and attractiveness of
the public transport network, including park and ride facilities, integrated fares and
ticketing, quality interchange facilities and improved passenger information.

The key objectives are, that the bulk of public transport journeys in the Greater Dublin
Area will be achieved with not more than one transfer, and, the majority of people
living in the Metropalitan Area will be able to access public transport networks by
walking ten minutes or less.

A Piatform for Change includes the proposed public transport network diagram which
is illustrated in Figure 2.1 below:

Figure 2.1 Proposed Dublin Strategic Transport Network
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The DTO proposal envisions an extensive Metro system of approximately 70 km with
radial and orbital lines that would be integrated with other transit modes, serve
multiple transit markets in addition to the peak commuting and airport markets, and
improve accessibility to employment for all groups.

This vision is achieved through a fully segregated, higher performance, higher
capacity rail line without any at-grade interfaces with pedestrians, road traffic or other
rail services. The core of this system would be a Metro line, in tunnel through densely
developed areas, connecting the Airport to the City Centre, with interconnections to
the DART in the City Centre. Outside the City Centre the Metro wauld need to be
elevated for much of its length, where there was no existing rail corridor, to avoid at-
grade interfaces. The development of the entire Metro system would also require
increasing the capacity of the Luas Lines B and B1 to that of the rest of the Metro
system. The preferred strategy set out in A Platform for Change projects a peak
directional line flow on Metro of 18,500 passengers per peak hour by 2016.

21.2 Government Phase 1 and OBC Options
In January 2002, the Government announced a Phase 1 programme for Metro
implementation comprising 47km of the strategic network recommended in A Platform
for Change (see Figure 2.2). This network extended from Shanganagh /Bray in the
south to Dublin Airport and Blanchardstown in the North. The network includes a
tunnel alignment under the City Centre and new alignments to the north, and Luas
Line B to the south with extensions to Cherrywood and Bray.
Figure 2.2  Government Phase 1 Metro Implementation Network
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