DRD Roads Service

York Street Interchange
Preliminary Options Report:
Volume 1
S105296/G/01/03/POR1
March 2009

DRD Roads Service
York Street Interchange

Revision Schedule

Preliminary Options Report: Volume 1
March 2009
S105296/G/01/03/POR1
Rev
0

Date

Details

Prepared by

Reviewed by

Approved by

27 Feb. 2009

Working Draft

John McBride
Project Engineer

Martin Hoy
Project Manager

Kenneth O’Hara
Project Director

Michael Megarry
Project Manager

Kenneth O’Hara
Project Director

Karl Dorman
Roads Team Leader
Stephen Leckie
Structures Team
Leader
Philip Heyburn
Drainage/Services/
Consultation Team
Leader
Ali Bastekin
Geotechnical Team
Leader
Bruce Montgomery
Environmental Team
Leader
Russell Bissland
Traffic and Economics
Team Leader
1

26 Mar. 2009

First Issue

John McBride
Roads Team Leader

This document has been prepared in accordance with the scope of Scott Wilson's
appointment with its client and is subject to the terms of that appointment. It is addressed
to and for the sole and confidential use and reliance of Scott Wilson's client. Scott Wilson
accepts no liability for any use of this document other than by its client and only for the
purposes for which it was prepared and provided. No person other than the client may
copy (in whole or in part) use or rely on the contents of this document, without the prior
written permission of the Company Secretary of Scott Wilson Scotland Ltd. Any advice,
opinions, or recommendations within this document should be read and relied upon only
in the context of the document as a whole. The contents of this document do not provide
legal or tax advice or opinion.
© Scott Wilson Scotland Ltd 2009

March 2009

Scott Wilson
Hawthorn Office Park
39 Stockmans Way
Belfast
BT9 7ET

Tel:
Fax:

028 9038 0130
028 9038 0131

www.scottwilson.com

i

DRD Roads Service
York Street Interchange

THIS PAGE INTENTIONALLY BLANK

March 2009

ii

DRD Roads Service
York Street Interchange

Executive Summary
Belfast’s strategic location on the Eastern Seaboard Corridor makes it a regional gateway for road, rail
and sea links to other European cities. The existing York Street junction within the city of Belfast is
crucial to the movement of traffic into, out of, and around the periphery of the city as the existing atgrade signalised York Street junction links the A12 Westlink, the M2 Motorway, and the M3 Motorway.
This is through a complex arrangement of traffic signals that interface with the surface street network
that includes York Street, York Link, Great George’s Street and Nelson Street. The area surrounding
the existing junction is highly constrained by residential housing, commercial, retail and industrial
properties, elevated rail infrastructure carried on the Dargan Bridge and roads infrastructure including
the A12 Westlink, the M2 Motorway and the elevated M3 Motorway carried on the Lagan Bridge.
Strategic and non-strategic traffic flows converge at the existing York Street junction resulting in
considerable congestion at peak hours. The existing York Street junction is therefore by definition a
structural deficiency, or bottleneck, on the strategic road network as its lack of capacity causes undue
congestion and thereby delays for freight, public transport and cars.
Improvements to the strategic road network have been established in Northern Ireland policy through
the publication of the Regional Development Strategy and the Regional Transportation Strategy.
These strategies are implemented in local policy through the Regional Strategic Transport Network
Transport Plan, the Belfast Metropolitan Transport Plan and the Investment Strategy for Northern
Ireland. These regional strategies together with the local policy publications were based on the
Guidance on the Methodology for Multi-Modal Studies, an objective led approach to seeking solutions
to transport-related problems and were prepared in consultation with and informed by stakeholders.
As stated in the Regional Strategic Transport Network Transport Plan, these high-level objectives are:
•
•
•
•
•

Environment – to protect the natural and built environment;
Safety – to improve safety;
Economy – to improve sustainable economic activity and get good value for money;
Accessibility – to improve access to facilities for people with disabilities and those without a car
and to reduce severance; and
Integration – to ensure that all decisions are taken in the context of the Government’s integrated
transport policy.

Strategic Road Improvements (SRIs) are managed by Roads Service through its SRI Programme.
This Programme was expanded in 2006 in response to the identification of an additional £400M by the
Northern Ireland Executive in 2005 to facilitate its Investment Strategy for the period 2005 to 2015.
The expansion of the SRI Programme followed a period of consultation with the wider community in
2006 further to the publication of a consultation document and a draft Environmental Report. At that
time, the York Street Interchange, “the Scheme”, was proposed as an additional SRI to alleviate
congestion at the existing junction and assessed in both these published documents. Following this
process of consultation, the expanded SRI Programme, including the Scheme, was adopted and
formalised by its inclusion in the published Investment Strategy for Northern Ireland 2008 to 2018.
Scott Wilson were appointed in June 2008 to take forward a Design Manual for Roads and Bridges
(DMRB) Stage 1 Scheme Assessment for the proposed Scheme. In undertaking the commission, the
following activities were identified by Roads Service:
•
•

analysis of the existing junction;
identification of Preliminary Options;
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•
•

DMRB Stage 1 Scheme Assessment; and
preparation of a DMRB Technical Directive (TD) 37/93 Stage 1 Scheme Assessment Report (the
“Preliminary Options Report”).

At an early stage, a series of objectives were identified for the proposed Scheme to include, at a high
level, the Government’s five main objectives for transport stated in the Regional Strategic Transport
Network Transport Plan and the following specific objectives:
•
•
•
•
•
•
•

to remove a bottleneck on the strategic road network;
to deliver an affordable solution to assist in reducing congestion on the strategic road network;
to improve reliability of strategic journey times for the travelling public;
to improve access to the regional gateways from the Eastern Seaboard Key Transport Corridor;
to maintain access to existing properties, community facilities and commercial interests;
to maintain access for pedestrians and cyclists; and
to improve separation between strategic and local traffic.

The mechanisms to effect improvements at York Street have been considered and have included a
broad based review of alternative schemes. Some alternatives, such as improvements to the existing
rail network at York Street, have been the subject of examination and deliberation in the past and have
been documented in various policy documents, including the Regional Development Strategy and the
Belfast Metropolitan Transport Plan. Other alternatives, for example the provision of tunnelled links
between the A12 Westlink and the M2 Motorway, were based on more complex engineering solutions
which, whilst theoretically possible, rule themselves out of further consideration on the basis of cost
without the need for further detailed study. Of the alternative schemes identified, the introduction of
grade separation at the junction, either partially or fully, was considered to have the potential to
achieve the established objectives.
Any proposed scheme at the York Street junction to introduce partial or full grade separation at the
existing junction will be a unique engineering challenge in terms of complexity of the problem to be
addressed given the confined nature of the surrounding site and the constraints that exist.
Consideration was therefore given in some depth to the available layouts that a new partially or fully
grade separated junction arrangement could follow, including a review of a wide combination of link
alignments that were either depressed below existing street level or elevated above the level of the
Lagan and Dargan Bridges. This review resulted in the development of six Preliminary Options for the
Scheme.
The six Preliminary Options for the Scheme were subjected to an engineering, environmental, traffic
and economic assessment in accordance with the requirements for a DMRB Stage 1 Scheme
Assessment. The merits of providing full or partial grade separation, through a combination of
elevated or depressed links, were considered and an assessment of the costs and benefits was made
for each Preliminary Option using established Cost Benefit Analysis techniques. The Assessment
Summary Tables included in Volume 2 of this report summarise the key issues associated with the
Preliminary Options for the Scheme, including a description of the prevailing problems and an
assessment of the key effects under the Government’s five main objectives for transport.
Following the completion of the DMRB Stage 1 Scheme Assessment process it is recommended that
the improvements involving the full grade separation and the partial grade separation be taken forward
to the Gateway 0 approval stage. In doing so each of the individual elements that formed the basis of
the Preliminary Options should be further assessed in detail during the DMRB Stage 2 Scheme
Assessment process leading in turn to the Preferred Option. While the assessment should not
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preclude any of the elements identified from further consideration the focus should be on a reduced
number of Preliminary Options. To that effect the four Preliminary Options which, when assessed
against the five Government transport objectives, provided best overall value for money should form
the core of the next stage. These entail Preliminary Options 1, 2, 4 and 6.
It is also recommended that further consideration be given to maximising land availability and
facilitating access to isolated parcels of land. This should form an integral part of the further
assessment in minimising severance and maximising land use.
Given the significant constraints at the existing York Street junction and the complexity in achieving
the required improvements, further consideration should also be given to the adoption of appropriate
design standards to reflect driver perception, the provision of maintenance access and the extension
of the Active Traffic Management system on the A12 Westlink to maximise capacity.
Finally, it is recommended that the ongoing development of options should consider in detail the
buildability of the Scheme, possible phasing of various elements and disruption due to construction.
Each of these issues will have a significant impact on any proposed option and its construction in this
area.
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Note:

Whilst care has been taken in the compilation of this list it is not warranted to be
complete. Some abbreviations may also be used in plural form.
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Automobile Association
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Annual Average Daily Traffic
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Belfast City Council
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BMA

Belfast Metropolitan Area

BMAP

Belfast Metropolitan Area Plan (Draft Plan) 2015

BMTP

Belfast Metropolitan Transport Plan 2015
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Bus-Based Rapid Transit
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Belfast Sewers Project
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CEEQUAL Civil Engineering Environmental Quality Award
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D2UAP

Dual 2 Lane Urban All-Purpose

D3UAP

Dual 3 Lane Urban All-Purpose
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1.0 Introduction
1.1

The Brief
A York Street Interchange, “the Scheme”, is proposed as a long-term major road
improvement to improve links from the A12 Westlink, “the Westlink”, to the M2 Motorway,
“the M2”, and M3 Motorway, “the M3” in Belfast. The existing at-grade signalised York
Street junction links the Westlink, the M2 and the M3 through a complex arrangement of
traffic signals that interface with the surface street network that includes York Street, York
Link, Great George’s Street and Nelson Street. Road users currently experience long
delays and congestion at peak periods travelling through this signalised gyratory system.
The Scheme is strategic in nature and is considered necessary in the longer term for the
development of the Belfast Metropolitan Area (BMA) beyond 2015.
Scott Wilson were appointed in June 2008 to take forward a Design Manual for Roads and
Bridges (DMRB) Stage 1 Scheme Assessment for a proposed Scheme to alleviate
congestion in the vicinity of the York Street junction. In undertaking the commission, the
following activities were identified by Roads Service:
•
•
•
•

analysis of the existing junction;
identification of Preliminary Options;
DMRB Stage 1 Scheme Assessment; and
preparation of a DMRB Technical Directive (TD) 37/93 Stage 1 Scheme Assessment
Report (the “Preliminary Options Report”).

A copy of the Project Brief received from Roads Service is included in Appendix A of this
report.
The information to be reviewed included the 2005 “York Street Interchange Preliminary
Appraisal Report”, the 2005 “M1/Westlink/M2/M3 York Street Improvements Traffic
Management Options Final Report”, historical accident data, traffic conditions and journey
time information along the existing network.
The analysis of the existing junction was to include an examination of existing baseline
conditions to establish road geometry, traffic flows and environmental conditions.
In October 2008 a programme of traffic surveys were undertaken at the existing junction to
quantify strategic trip patterns and daily demand, including Manual Classified Counts
(MCCs) and Automatic Traffic Counts (ATCs).
The general location plan of the existing York Street junction relative to the surrounding
strategic road network in the BMA is shown in Figure 1.1.1. The general study area is
shown in Figure 1.1.2.

1.2

Report Structure
This Preliminary Options Report has been prepared in accordance with the general
requirements for a Stage 1 Scheme Assessment Report set out in DMRB TD 37/93 entitled
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“Scheme Assessment Reporting” (DMRB 5.1.2) and the Project Brief. The report is
structured to cover the primary elements of the DMRB Stage 1 Scheme Assessment
reporting from the review of existing information and the examination of existing conditions,
to the identification of potential corridors and broad improvement strategies.
Section 2 provides assessment of the existing conditions within the study area including
engineering, environmental and traffic conditions, and relevant local policies and plans
affecting the study area. Section 3 sets out the background to the development of the
Preliminary Options and the consideration of alternative schemes. Section 4 provides an
engineering assessment of the various Preliminary Options considered. Section 5 includes
consultation with statutory authorities and other interested bodies as well as details of a risk
management workshop held. Section 6 provides an environmental assessment of the
Preliminary Options identified. Section 7 includes a traffic and economic assessment of the
Preliminary Options identified. Section 8 summarises the key issues and sets out the
recommendations.
Appendices to the report are included within this Volume 1, whilst the Assessment Summary
Tables referred to in Section 8 and Figures used in the report are published in a separate
Volume 2.

1.3

Scheme Objectives

1.3.1

High-Level Objectives
The objectives for the Scheme at a high-level reflect the Government’s five main objectives
for transport outlined in its 1998 White Paper entitled “A New Deal for Transport: Better for
1
2
Everyone” and detailed in the Regional Strategic Transport Network Transport Plan 2015
as:
•
•
•
•
•

1.3.2

Environment - to protect the built and natural environment;
Safety - to improve safety;
Economy - to support sustainable economic activity and get good value for money;
Accessibility - to improve access to facilities for people with disabilities and those
without a car and to reduce severance; and
Integration - to ensure that all decisions are taken in the context of the Government’s
integrated transport policy.

Specific Objectives
The following Scheme specific objectives have been identified:
•
•
•

to remove a bottleneck on the strategic road network;
to deliver an affordable solution to reduce congestion on the strategic road network;
to improve reliability of strategic journey times for the traveling public;

1

"A New Deal for Transport: Better For Everyone" CM3950, ISBN 0 10 139502 7. July 1998.
“Regional Strategic Transport Network Transport Plan 2015”, Department for Regional Development (DRD).
March 2005.
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to improve access to the regional gateways from the Eastern Seaboard Key Transport
Corridor;
to maintain access to existing properties, community facilities and commercial interests;
to maintain access for pedestrians and cyclists; and
to improve separation between strategic and local traffic.

•
•
•
•

These high-level and specific objectives have been used in the consideration of alternative
schemes as more particularly set out in Section 3.

1.4

Strategic Context

1.4.1

Northern Ireland Policy
The Government’s White Paper entitled “A New Deal for Transport: Better for Everyone”
published in 1998 sets out its five key objectives for sustainable transport systems as
outlined in Section 1.3.1.
In response to this White Paper, the "Moving Forward: The Northern Ireland Transport
3
Policy Statement" published in 1998 outlined a strategy for implementing the Government’s
objectives in the special context of Northern Ireland. This informed the Regional Strategies
for Northern Ireland set out in Section 1.4.2.

1.4.2

Regional Strategies

1.4.2.1

The Regional Development Strategy
4

The Regional Development Strategy (RDS) was published by the Department for Regional
Development (DRD) in 2001. It sets out a dynamic strategic planning framework for the
spatial development of Northern Ireland up to 2025. The RDS sets the scene for integrating
land use planning and transportation, focusing on enhancing accessibility to goods, services
and facilities, minimising negative impacts and reducing the need to travel.
The transportation vision of the RDS was:
“to have a modern, sustainable, safe transportation system which benefits society, the
economy and the environment and which actively contributes to social inclusion and
everyone’s quality of life.”
The RDS identified that if this vision was to be achieved it would be important to improve
both the Regional Strategic Transport Network (RSTN) and the Metropolitan Transport
Corridors in the BMA and it made these envisaged improvements Strategic Planning
Guidelines (SPGs) as set out in Table 1.4.1:

3
4

"Moving forward: Northern Ireland Policy Statement", Department of the Environment (DOE). November 1998.
“Shaping Our Future – Regional Development Strategy for Northern Ireland 2025”, DRD. December 2001.
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Table 1.4.1: Strategic Planning Guidelines in the RDS applicable to the Scheme
STRATEGIC
PLANNING
GUIDELINE

DESCRIPTION

SPG-TRAN 1

To develop a Regional Strategic Transport Network based on key transport
corridors, to enhance accessibility to regional facilities and services:
TRAN 1.2

SPG-BMA 3

Develop and maintain the identified RSTN to enhance
accessibility on an integrated basis for all users, including
freight. To achieve this the aims are to:
•

target improvements to upgrade the network, road and
rail, giving priority to the Key, Link and Metropolitan
Transport Corridors

•

upgrade Westlink as a priority to reduce the impact of
congestion and facilitate through traffic and freight
movement, particularly that associated with the ports of
Belfast and Larne

•

introduce local improvements at significant traffic
bottlenecks to relieve congestion and facilitate transport
efficiency for all road users

To develop and enhance the Metropolitan Transport Corridor Network:
BMA 3.1

Create an integrated Metropolitan Transport Corridor
Network:
•

BMA 3.4
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develop a system of strategic transport corridors for the
BMA, based on the MTCs and their connections to the
Key and Link Transport Corridors, to form the main
development spines around which the future land use
pattern will be planned

Assess the need for future strategic road
improvements in the BMA in the context of:
•

facilitating the efficient movement of freight, especially
managing access to the motorway system and the
regional gateway, the Westlink and river crossings as a
regional priority

•

providing environmental and safety benefits and
removing congestion and pollution ‘blackspots’
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1.4.2.2

The Regional Transportation Strategy
An integral feature of the RDS was the production of the Regional Transportation Strategy
5
for Northern Ireland 2002 to 2012 (RTS) . This identified strategic transportation investment
priorities and considered potential funding sources and affordability of planned initiatives
over this ten year period. The overall development of this strategy was based on the
6
Guidance on the Methodology for Multi-Modal Studies (GOMMMS) , an objective led
approach to seeking solutions to transport-related problems. The Government’s five key
objectives of environment, safety, economy, accessibility and integration were adopted and
were central to the development of the RTS. Following extensive consultation on
transportation issues facing the region an understanding was formed of the current
constraints of the transportation system and requirements for future growth in line with the
RDS. By comparing perceived problems to potential solutions a comprehensive list of
potential transportation initiatives was drawn up.
The RTS was then implemented through three Transport Plans: the Regional Strategic
Transport Network Transport Plan; the Belfast Metropolitan Transport Plan; and the SubRegional Transport Plan.

1.4.3

Local Policy Context

1.4.3.1

The Regional Strategic Transport Network Transport Plan
The Regional Strategic Transport Network Transport Plan (RSTN-TP) 2015 was prepared
within the framework established by the RDS and the associated RTS. The RSTN-TP
aimed to develop a RSTN based on the five Key Transport Corridors identified in the RDS.
The RSTN included road, rail and regional gateways. Within this overall RSTN, the
strategic road network is comprised of the combined network formed by the Key Transport
Corridors, Link Corridors and Trunk Roads as shown in Figure 1.4.1.
The RSTN-TP includes a programme for the implementation of Strategic Road
Improvements (SRIs) to remove bottlenecks on the key network where lack of capacity is
causing serious congestion, and to improve the environment by providing bypasses of
towns situated on the RSTN, thus relieving the effects of heavy through traffic.
Roads Service manages the delivery of the identified SRIs through a series of programmes
defined in the Roads Service Policy and Procedure Guide RSPPG_E030 “Major Road
7
Improvement Schemes: Inception to Construction” :
•

Construction Programme - this is a list of major road improvement schemes currently
under construction;

5

“Regional Transportation Strategy for Northern Ireland 2002-2012”, DRD. July 2002.
“Guidance on the Methodology for Multi-Modal Studies (GOMMMS)”, Department for Environment, Transport and
the Regions (DETR). March 2000.
7
“Roads Service Policy and Procedure Guide RSPPG_E030, Major Road Improvement Schemes: Inception to
Construction”, DRD. October 2005.
6
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•

•

•

1.4.3.2

Preparation Pool – this is a list of high priority major road improvement schemes that
should be started within the next five years. These schemes are taken through the
statutory procedures, including land acquisition, in advance of funding being confirmed;
10 Year Forward Planning Schedule – this is a list of major road improvement schemes,
which, together with those in the Preparation Pool, could be started within the next 10
years. The highest priority schemes will be considered for progression into the
Preparation Pool; and
Long Term Planning Schedule – this is a list of major road improvement schemes,
which are not expected to be started within the next 10 years but will have a strategic
benefit. These schemes may be included in various Area Plans and/or have land
protected to ensure they can be built in the future.

The Belfast Metropolitan Transport Plan
8

The Belfast Metropolitan Transport Plan 2015 (BMTP) is a local transport plan specifically
for the BMA developed to deliver the RTS. The BMTP was integrated with the draft Belfast
9
Metropolitan Area Plan 2005 (BMAP) and acted as a Technical Supplement within this
document in relation to transportation.
The overall development of the BMTP was based on GOMMMS, ensuring that a
comprehensive range of solutions had been considered covering all modes of transport. It
also ensured integration between transport and land use. The BMTP development was
especially influenced by the guidance provided by the RDS and RTS and enabling the
generic multi-modal study process to be focused on the particular needs and special context
of the BMA. An extensive consultation exercise was also undertaken, ensuring that the
views of a wide range of stakeholders were taken into account in the development of the
Plan. The consultation process built upon the extensive consultation exercise undertaken to
support the RDS and RTS.
The BMTP identified a road hierarchy within the BMA comprising the Strategic Highway
Network linked to the wider RSTN in the RSTN-TP and a Non-Strategic Highway Network.
The Strategic Highway Network identified by the BMTP includes the Westlink, M2 and M3
and a series of improvements are identified on the M1/Westlink and M2 routes to remove
identified bottlenecks. With regard to the planned improvements to the M1/Westlink, the
BMTP cautioned that:
“the improvements to the M1/Westlink will require further consideration to be given to
improving the capacity and operation of the signalised junctions at York Street/Westlink and
Nelson Street/York Link/Great George’s Street.”
1.4.3.3

The Investment Strategy for Northern Ireland
10

The Programme for Government 2008 to 2011 document published in January 2008 sets
out the Northern Ireland Executive’s strategic priorities and key plans for investment in
Northern Ireland for 2008 to 2011. This Programme for Government has been used to

8

“Belfast Metropolitan Transport Plan 2015”, DRD. November 2004.
“Belfast Metropolitan Area Plan (BMAP) 2015, Draft Plan November 2004”, DOE. November 2004.
10
“Programme for Government”, Northern Ireland Executive. January 2008.
9
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determine the published Budget for 2008 to 2011 and the published Investment Strategy for
11
Northern Ireland for 2008 to 2018 (ISNI) .
The ISNI was prepared by the Strategic Investment Board in consultation with and informed
by stakeholders. It sets out the framework for infrastructure investment over the next 10
years in accordance with the Executive’s identified six “investment pillars”, including the
“networks” pillar for infrastructure, which includes 5 sub-pillars: roads; public transport;
gateways; telecoms; and energy.
The ISNI is delivered through a series of Investment Delivery Plans published by the various
Departments in the Northern Ireland Executive. The Investment Delivery Plan (IDP) for
12
Roads published by the DRD in April 2008 provides additional detail on the programme of
strategic road investment in the “Roads” sub-pillar to the overarching “Networks” pillar.

1.5

Network Constraints
Within the RTS the importance of a strategy to remove bottlenecks is recognised. In
particular this focuses upon strategic road improvements to upgrade the Key Transport
Corridors and the other routes on the RSTN. The RTS also defines the bottlenecks as
structural deficiencies where lack of capacity causes undue congestion and thereby delay
for freight, public transport and cars.

1.6

Proposed Scheme Context

1.6.1

Expanding the Strategic Road Improvement Programme 2015 –
Consultation Document
The previous ISNI and budget for the period 2005 to 2015 published in December 2005,
identified an additional £400M for the Roads Service’s SRI Programme that was in place at
the time of publication. In response to this expanded programme of investment, Roads
Service developed a list of additional SRIs as part of an Expanded SRI Programme.
The proposed Expanded SRI Programme, like the RSTN-TP, was based on the guidance
set out in the RDS and the RTS. The selection was based on the Government’s five key
objectives for transport of environment, safety, economy, accessibility and integration. It
built upon the extensive work undertaken for the RSTN-TP and among other objectives
aimed to address bottlenecks on the strategic road network, giving priority to the Key
Transport Corridors, Link Corridors and then the Trunk Roads.
The Expanded SRI Programme was balanced across Northern Ireland and included major
improvements necessary to deal with bottlenecks and safety concerns. As part of these
improvements a grade separated junction was identified at York Street. This was set out
13
within Annex B of the published consultation document as detailed in Table 1.6.1.

11

“Investment Strategy for Northern Ireland 2008-2018”, Northern Ireland Executive. January 2008.
“Investment Delivery Plan for Roads”, DRD. April 2008.
“Expanding the Strategic Road Improvement Programme Consultation Document”, Roads Service, DRD. July
2006.
12
13

March 2009

7

DRD Roads Service
York Street Interchange

Table 1.6.1: Annex B from Expanding the Strategic Road Improvement Programme 2015
PROPOSED ADDITIONAL SRI SCHEMES TO BE ADDED TO PROGRAMME
SUBJECT TO CONSULTATION
SCHEME

DESCRIPTION

COST (£M)

Provide grade separated junction at the last
remaining part of Westlink which has a traffic
signalled junction

£50M

Eastern Seaboard Corridor
Westlink/York St flyover

The consultation process for the Expanding the Strategic Road Improvement Programme
2015 – Consultation Document commenced on 31 July 2006 and continued until 29
September 2006. The document was consulted upon widely and during this period there
were no adverse reactions to the programme of works proposed at York Street.
Based on the above, the Expanded SRI programme builds on the RDS and RTS and
therefore is considered to have the same strategic policy status.

1.6.2

Expanding the Strategic Road Improvement Programme 2015 – Draft
Environmental Report
14

To compliment the Expanded SRI programme a draft Environmental Report for the
Strategic Environmental Assessment was proposed. The consultation process for the draft
Environmental Report also commenced on 31 July 2006 and continued until 29 September
2006.
The draft Environmental Report noted that the Expanded SRI Programme was one aspect
of the ISNI which was multi-modal in nature. The ISNI proposed investment in rail network
renewal and new buses to improve travel times and accessibility by all modes across
Northern Ireland.
The expanded SRI programme was based on the RDS, the RTS and the RSTN-TP.
Improved strategic road links have the potential to provide beneficial impacts across the
Government’s five key criteria.
The document was adopted by the Department and included Summary Tables indicating the
Environmental Assessment Impacts of the schemes. The assessment for the Westlink/York
Street Flyover is reproduced in Table 1.6.2:
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“Expanding the Strategic Road Improvement Programme 2015 Draft Environmental Report”, DRD. July 2006.
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THEME

APPRAISAL CRITERIA

Environment

Biodiversity

EFFECTS
0

In general, proposed works are within an urban
environment and will have no impact on biodiversity.

SUMMARY OF EFFECTS

Countryside

0

Proposed works are within an urban environment and will
have no impact on the countryside.

Climate Change & Air
Pollution

.

Proposed works will relieve congestion in an urban area.
This is expected to result in improved air quality in this
vicinity. Air quality will be the subject of assessment as
part of the detailed scheme appraisal process. It should
be noted that the additional capacity provided by
proposals may also lead to induced traffic which may
erode benefits to climate change.

Management of the Water
Environment

0

In general, proposed road scheme is within an urban
environment and does not include a significant increase
in impermeable surfaces and will have no noticeable
impact on the water environment.

Mineral Resources
(Mineral Conservation)

X

The construction of proposed new highway schemes will
increase the use of mineral reserves.

Waste Disposal

X

The construction of proposed new highway schemes will
result in waste material.

Energy Efficient Transport
Modes

X

Proposed works will not formally promote efficient
transport modes and have the potential for encouraging
further car use.

Built and Archaeological
Heritage

0

Proposed works do not impact on designated sites of
national and international importance.

Urban Environmental Quality

.

Proposed works will improve the access arrangements to
the Strategic Highway Network and reduce congestion
and may be associated with local urban regeneration.

COMMENTS

Use recycled
materials where
practicable.
Recycle waste
material where
practicable.

DRD Roads Service
York Street Interchange

Table 1.6.2: Environmental Assessment Summary Tables for Westlink/York Street Flyover

THEME

APPRAISAL CRITERIA

Quality of Life

Current Needs

EFFECTS

.

SUMMARY OF EFFECTS
Proposed new highway schemes will provide for the
needs of the current generation.

Unemployment/Poverty

.

The construction of proposed new highway schemes
will provide substantial employment opportunities. The
proposals would contribute to the removal of bottlenecks
within settlements and would therefore permit more
reliable journey times for business and freight movement.

Education

-

Proposed new highway schemes will have no impact
on education.

Crime

-

Proposed new highway schemes will have no impact
on crime.

Housing Conditions

-

Proposed new highway schemes will have no impact
on housing conditions.

Public Health

Key to Effects:

.

Positive

X

Negative

o

Neutral relationship

-

No relationship

?

Relationship uncertain

.

Proposed works will remove a congested signalised
arrangement connecting three strategic routes and
replace this with a grade separated solution. This should
have a positive impact on road casualties.

COMMENTS

DRD Roads Service
York Street Interchange
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The draft Environmental Report highlighted the positive and negative aspects of the
Scheme including the improved access arrangements to the strategic road network with
reduced congestion and possible urban regeneration, but noted that the Scheme would not
formally promote efficient transport modes and had the potential for encouraging further car
use.
The Expanded SRI Programme, which focuses on road improvements, is one aspect of the
ISNI. In addition, the ISNI also proposes investment in rail and new buses to improve travel
times and accessibility by all modes across Northern Ireland.
This Scheme should also deliver benefits to public transport bus services that are currently
delayed when passing through the series of signalised junctions to contribute towards the
ISNI objectives for improved travel times by all modes of transport.
Following closure of the consultation period, the Scheme was included in the IDP for Roads
document, as described in Section 1.6.3.

1.6.3

Investment Delivery Plan for Roads
The IDP for Roads indicates that Roads Service, in developing a SRI Programme, has
ensured that the contribution to the Northern Ireland Executive’s three cross-cutting
strategic objectives of ISNI (economic, societal and environmental) has been maximised.
The SRI Programme is managed under the four categories set out in RSPPG_E030, namely
the Construction Programme, the Preparation Pool, the 10 Year Forward Planning Schedule
and the Long Term Forward Planning Schedule. Details on these categories have been
provided previously in Section 1.4.3.
The IDP for Roads indicates that:
“The Strategic Road Improvement Programme is based on the guidance set out in the
Regional Development Strategy and the Regional Transportation Strategy and builds on the
work of the Regional Strategic Transport Network - Transport Plan. The Programme aims
to develop the strategic road network, targeting bottlenecks, in order to make all areas of the
Province readily accessible to the Regional Gateways and the Belfast Metropolitan Area;
and thus endeavouring to help the region realise its economic potential and make it as
attractive as possible to future investors.”
Roads Service has set in place a strategy to ensure the delivery of unprecedented levels of
capital roads investment envisaged through ISNI.
Annex 1 in the IDP for Roads shows the programme of SRIs that are proposed over the 10
years of the ISNI period to 2017/18. This includes a summary of major investment in roads
and confirms that the grade-separated junction for the York Street/M2/M3 intersection on
the Westlink is included in the IDP as extracted into Table 1.6.3 below:
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PROFILE TITLE AND
DESCRIPTION

CAPITAL
VALUE
(£M)

ANTICIPATED
PROCUREMENT
1
ROUTE

INDICATE
NEXT
GATEWAY
2
STAGE

D&B

Gateway 1

ANTICIPATED
DATE OF
ADVERTISEMENT
TO MARKET

ESTIMATED
COMPLETION
DATE/
DELIVERY DATE

LOCATION

CURRENT
PRICES
Westlink/York Street
flyover

2013/14 to 2017/18

Grade separated
junction for the York
St/M2/M3 intersection on
the Westlink
Notes:
1

Procurement route stated is most likely option from (a) PFI/PPP; (b) Design and Build; (c) Conventional Procurement

2

Gate 0: Strategic Assessment;
Gate 1: Business Justification;
Gate 2: Procurement Strategy;
Gate 3: Investment Decision;
Gate 4: Readiness for Service; and
Gate 5: Benefits Evaluation.

Belfast

DRD Roads Service
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Table 1.6.3: Extract from Annex 1 of the IDP for Roads document
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The Scheme was identified at this time as the “Westlink/York Street flyover” included in the
proposed 10 Year Forward Planning Schedule in the Expanded SRI Programme. This
proposed Expanded SRI Programme, like the RSTN-TP, was based on the guidance set out
in the RDS and the RTS and the inclusion of the Scheme was based on the Government’s
five key criteria stated previously. Roads Service published a Consultation Document for
the proposed Expanded SRI Programme in July 2006, along with a draft Environmental
Report to provide an assessment of the potential environmental impacts of the proposals
contained in the Expanded SRI Programme. Roads Service also undertook a Screening
Analysis under Section 75 of the Northern Ireland Act 1998 for the Expanded SRI
Programme and concluded that a further full Equality Impact Assessment was not required
as the proposed programme did not affect the full Equality Impact Assessment carried out
and published in June 2005 for the RSTN-TP. A copy of the screening analysis form is
included in Appendix B.
The consultation period closed in September 2006 and following this period of consultation,
the Expanded SRI Programme was integrated into the Northern Ireland Executive’s
published Programme for Government 2008 to 2011 under the IDP for Roads document
published as part of ISNI.
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2.0 Existing Conditions
2.1

Introduction
This section provides a brief history of the Westlink and considers more recent
improvements on the M1 and M2 motorways delivered by the Roads Service Design, Build,
Finance and Operate (DBFO) Package 1 Contract. In particular, this section looks in detail
at the existing traffic, engineering and environmental conditions in the vicinity of the York
Street junction with reference to current engineering roads standards, the ongoing Northern
Ireland Water (NI Water) Belfast Sewers Project (BSP), utilities, land, ports and airports,
previous roads studies undertaken in the area, drainage, topography and ground conditions.

2.2

The Development of the Westlink, M2 and M3

2.2.1

Initial development and construction
Belfast can trace the development of its arterial Trunk Road network back to the 1930s. By
then the rapid development of urban motorised traffic was forcing planners and engineers to
examine the introduction of major roads into and around the city centre.
By 1938 a start had been made to the Sydenham Bypass to address traffic related problems
and it soon became apparent that the River Lagan served as a barrier to the movement of
traffic across the river. Options were developed over the intervening years for crossings
involving solutions to ensure navigation could continue upstream. At this time the
recommended solution was for a high level bridge between High Street and Middlepath
Street. This soon became interlinked in the post war years with the aspirations to create a
network of ring roads as advocated in the 1946 Outline Advisory Plan. These roads were
proposed to be at ground level rather than being elevated. However as the assessment
developed it became apparent that unless grade separation was introduced the schemes
would not be viable.
In 1956 the Housing Act was introduced which designated large areas of central Belfast as
redevelopment zones. This offered a unique opportunity to integrate the new arterial
networks within the developing landscape replacing the Victorian urban sprawl of sub
standard housing and industry. Also at that time the Northern Ireland Government had
taken the decision to proceed with the M1 and M2 approach motorways into the city from
the south and the north respectively.
By 1961 a new Inner Ring Road Scheme, known as the Grade Separated Scheme, was
adopted which was based largely on elevated dual two lane carriageways with high level
roundabouts. This was further refined by the adoption of the Ministry of Commerce
Motorway Committee’s recommendations that full grade separation of the ring road with the
new motorway radial routes was required. Influenced by the development of similar
schemes in the United States of America, the proposals continued to be consolidated. By
1964 Belfast Corporation approved in principle a largely elevated dual three-lane motorway
with hardshoulders to 50mph standards. In doing so the Corporation appointed Travers
Morgan and Partners to develop the proposals resulting in their report entitled “Report on
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Belfast Urban Motorway” dated February 1967. This defined the Belfast urban motorway
framework including the radial connections. An ambitious phased construction strategy was
proposed leading to completion by 1976.
As part of the Report a considerable emphasis was given to the proposed intersection of the
motorways flowing in from the north and the south of the city and their connection to the
crossing of the River Lagan. This would be what is currently termed York Street
Interchange. A number of crossing points were considered over the River Lagan and these
resulted in the Red and Blue routes. Each had a particular layout at York Street as
illustrated on Figures 2.2.1, 2.2.2, 2.2.3 and 2.2.4. The Report recommended the complete
Blue Route with a low level crossing of the Lagan.
It is interesting to note that in the 1967 Report, total estimated costs (including construction
15
and compensation costs) for the recommended Blue Route were of the order of £60M .
When factored approximately using the Constructed Civil Engineering Cost Index published
16
in Spon’s Civil Engineering and Highway Works Price Book 2009 , using a base year of
1970, this would equate to a total construction cost in 2007 of £1bn.
By 1969 the proposals for the major highway infrastructure were set out within the Belfast
Transportation Plan and incorporated within the Belfast Urban Area Plan. This entailed the
M1-M2/Harbour Link in the form of an elevated dual three-lane motorway from Broadway to
the M2 and onwards across the River Lagan to join the Sydenham Bypass. This involved,
inter-alia, a major interchange at York Street. Although land had been vested for a large
part of the route by 1971, civil disturbance plagued the attempts to progress construction.
By 1974 the financial climate had changed and the public perception of urban motorways
was shifting. The opposition of the new Belfast City Council (BCC) to the proposed urban
motorway in particular led the Department of the Environment to appoint Travers Morgan
and Partners in 1974 to undertake a Review of the Transportation Strategy for the Belfast
Urban Area.
A subsequent report was published in 1976 and was then the subject of a lengthy Public
Inquiry held in 1977. In April 1978 the Department issued a statement, which accepted
most of the Inspector's recommendations. The scale of the scheme for the connection
between M1 and M2 was reduced to dual 2 lane carriageways with an overall width of
approximately 60 feet. The new road was to be depressed, where ground conditions
permitted, in order to minimise noise and visual intrusion but it was not to be fully grade
separated, with at-grade roundabouts provided at Broadway and Grosvenor Road and the
existing at-grade signalised junction at York Street. These at-grade junctions have
subsequently been identified as major structural deficiencies, or bottlenecks in the strategic
road network. While many of the other road proposals envisaged in 1967 for the Belfast
Urban Motorway were abandoned.
Between 1979 and 1983 the construction of the Westlink was undertaken with the first
portion completed from the M1 at Donegall Road to Grosvenor Road in February 1981. The
whole scheme was opened to traffic on 29 March 1983. Construction costs of the original
17
Westlink were £23M , which if factored approximately using the same Constructed Civil
15

"Belfast Urban Motorway" R. Travers Morgan and Partners (N.I.). February 1967.
"Spon’s Civil Engineering and Highway Works Price Book 2009”, 23rd Edition, Taylor and Francis, ISBN 978 0
415 46557 1. 2009.
17
"The Northern Ireland Motorway Achievement", Roads Service ISBN 0 9543056 3. 2002.
16
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Engineering Cost Index published in Spon’s Civil Engineering and Highway Works Price
Book 2009, would equate to a total construction cost in 2007 of approximately £80M.
Over the same period the construction of the M2 foreshore section was undertaken, with the
road opened to traffic on 22 May 1973. Construction costs of the M2 foreshore were £7.5M,
which would equate to a total construction cost in 2007 of approximately £150M on the
same basis as before.
After completion of the Westlink and M2 foreshore, the next scheme was the construction of
the M3 motorway carried on the Lagan Bridge and the NIR railway line carried on the
Dargan Bridge. The scheme connected into the M2 foreshore section at Dock Street and
connected to East Belfast at Middlepath Street. The construction works commenced in
August 1991 and were completed in two phases, with opening of the Dargan Bridge in
November 1994 and opening of the Lagan Bridge in January 1995. The connection to
Middlepath Street was a temporary measure until the relocation of existing rail maintenance
facilities at Bridge End were completed, upon which time it was connected directly to the
Sydenham Bypass. These works were completed in May 1998. Construction costs of the
scheme were £33M, which would equate to a total construction cost in 2007 of
approximately £60M on the same basis as before.

2.2.2

Recent Improvements
In 2006 the award of the first Roads Service DBFO Package 1 Contract, included a number
of major improvements to the Westlink and M2 at a capital cost of approximately £137M.
These works are undertaken by Highway Management Construction on behalf of the
Highway Management (City) Limited concessionaire. The upgrading of the M1 and Westlink
to a dual 3 lane standard over a 4km length on the western approach to the city provides
additional capacity on the network with the construction of grade separated junctions at
Broadway and Grosvenor Road removing two major bottlenecks that had existed since the
completion of the original Westlink. The M2 Improvements between Junction 4
(Sandyknowes) and Junction 2 (Greencastle Interchange) provide a dual 3 lane standard in
both directions, increasing the capacity of the south-bound carriageway into the city over a
6km length.

2.3

Traffic
Existing conditions in the York Street area are subject to significant congestion during
periods of peak traffic demand due to the convergence of traffic from the Westlink, the M2
and M3 and the local surface streets. This demand is controlled by a series of signalised
junctions, where signal timings are monitored to improve traffic flow during peak periods.
Existing traffic conditions are described in detail within Section 7. A general location plan
detailing the classification of the main roads and streets within the study area is shown in
Figure 2.3.1.
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2.4

Engineering

2.4.1

Existing Road Network

2.4.1.1

Introduction
This section provides a broad engineering assessment of the existing roads on the strategic
road network (Westlink, M2 and M3) and local city centre streets not included in the
strategic road network (York Street, Great George’s Street, York Link, Nelson Street, Little
York Street, Shipbuoy Street, Dock Street, Corporation Street, Trafalgar Street, North
Queen Street and Clifton Street). The assessment considers the following areas:
•
•
•
•
•
•
•

route descriptions for the Westlink, M2, and M3;
horizontal standards on the Westlink, M2 and M3;
vertical standards on the Westlink, M2 and M3;
route descriptions for local city centre streets;
horizontal standards on local city centre streets;
vertical standards on local city centre streets; and
route length summary;

The assessment of the Westlink will be curtailed to the extent of the study area at Clifton
Street grade separated junction. The assessment of the M2 will be curtailed to the extent of
the study area at Junction 1A (Duncrue Street) to the north and the Lagan Bridge to the
south. The assessment of the M3 will be curtailed to the extent of the study area at the
Lagan Bridge.
The Design Speed used in assessing the layout and standard of the existing junction is
based upon the speed limit applied to the section of the main carriageways (Westlink, M2
and M3) under analysis and the requirements, in particular, of TD 9/93 entitled “Highway
Link Design” (DMRB 6.1.1). The Design Standard TD 22/06 entitled “Layout of Grade
Separated Junctions” (DMRB 6.2.3) is also referenced in the following text.
An initial assessment of the vertical alignment of the main carriageways on the strategic
road network (Westlink, M2 and M3) has been made based upon the speed limit applied to
the section of the main carriageways under analysis and the requirements, in particular, of
TD 9/93.
In a similar manner to the assessment of the horizontal alignments provided on these
carriageways, the assessment of the vertical alignments will be extended outside the
designated study area to encompass sections that have recently undergone significant
improvements carried out as part of the Roads Service DBFO Package 1 Contract.
The existing road network is illustrated in Figures 2.4.1 to 2.4.3.
2.4.1.2

Westlink Route Description
The Westlink was built between 1979 and 1983, commencing at Junction 1 of the M1
motorway (Broadway) in south Belfast and terminating at the York Street junction to the
north of the city centre. The route provides strategic links from the M1 to the M2, the M3

March 2009

18

DRD Roads Service
York Street Interchange

and the Shore Road in both north-bound and south-bound directions. It is part of the
strategic road network, located on the Eastern Seaboard Key Transport Corridor, as
identified in the RSTN-TP and the majority of its length is designated as a “special road”. It
also forms part of the Euro Route E01 defined by the United Nations Economic Commission
for Europe (UNECE).
As part of the Roads Service DBFO Package 1 Contract, the Westlink has been subject to
major improvements over some of its length. Completed in early 2009 the Westlink has
been upgraded to a Dual 3 Lane Urban All-Purpose (D3UAP) section, as defined in DMRB
TD 27/05 entitled “Cross Sections and Headrooms” (DMRB 6.1.2), from its start at a grade
separated junction at Broadway to the existing grade separated junction at Divis Street. It
should be noted that the finished lane widths do not meet the minimum requirements for a
D3UAP section as set out in TD 27/05. A lane gain/lane drop arrangement reduces the
route to a Dual 2 Lane Urban All-Purpose (D2UAP) section beyond the existing Divis Street
junction and represents the extent of the recent improvements. At this point a narrow
concrete safety barrier provides the central median with narrow hardstrips in each direction.
To the north of Divis Street this D2UAP provision is maintained under the existing Peter’s
Hill overbridge, with direct taper merges and diverges on both carriageways to the Clifton
Street grade separated junction. Again, the cross-section provided does not meet the
minimum requirements for a D2UAP section set out in TD 27/05.
Immediately north of the Clifton Street junction, a lane gain to the nearside from Clifton
Street provides three lanes heading north-bound out of the depressed section and onto the
existing North Queen Street underbridge along with a narrow hardshoulder. The
carriageway runs north on an embankment beyond the North Queen Street underbridge.
Upon its final approach to the York Street junction, a direct taper from the offside of the
north-bound carriageway provides separation for M3-bound traffic. At the intersection of the
Westlink with York Street at the York Street junction a total of five lanes are provided, three
are designated for the M2, the docks and York Street onward destinations, the remaining
two are designated for the M3 and city centre onward destinations. The intersection at the
York Street junction is traffic signal controlled.
The south-bound carriageway from the intersection of the Westlink with York Street at the
York Street junction comprises three lanes, merging to two lanes south of the junction. The
carriageway runs south on embankment with two lanes provided on North Queen Street
underbridge. This provision is maintained as the carriageway enters into a depressed
section south-bound to the Clifton Street junction, where a taper diverge provides a
connection to Clifton Street, with city centre as an onward destination. Two lanes are
provided south-bound from the Clifton Street junction towards the Peter’s Hill overbridge,
with taper merges and diverges to the previously identified lane gain arrangement on the
south-bound carriageway at Divis Street.
2.4.1.3

Westlink Horizontal Standards
The Westlink is restricted to a speed limit of 50mph. In accordance with TD 9/93, this
equates to a Design Speed of 85A kph and the existing alignment has been assessed to
this standard.
As stated previously, a considerable section of the Westlink has undergone significant
improvements under the M1/Westlink Improvements SRI. Although outside the study area
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considered, it is important to include the horizontal alignment delivered through these
improvements within the overall assessment of the horizontal alignment of the route.
Following completion of the improvements on the Westlink the route have an alignment
comprising a series of relatively short straights connected by a number of tight horizontal
radii. The minimum horizontal curvature provided to link these straights is 150m, a total of
three-steps below the Desirable Minimum standard. It should be noted that this sub
standard radius occurs outside the study area, at the Mulhouse Road/Roden Street junction.
Within the study area, north of Clifton Street junction, the Westlink is subject to a tight righthand curve with a horizontal radius of approximately 350m. A curve radius of 350m falls
two-steps below the Desirable Minimum standard. This curve reverses immediately east of
North Queen Street underbridge, with the north-bound carriageway subject to a reverse lefthand curve of approximately 350m. The curve transitions to a straight immediately upon
approach to the existing York Street junction. The south-bound carriageway forks from the
north-bound carriageway and appears to maintain a right-hand curve with a radius of
approximately 350m, transitioning to a straight alignment in advance of its intersection with
the existing York Street junction.
Grade separated junctions have been provided at all conflict points, with the exception of
the Mulhouse Road/Roden Street junction where an at-grade left-in, left-out arrangement is
provided. Weaving lengths between all successive merges and diverges are below the
Absolute Minimum standard of 240m for the 85A kph Design Speed. Furthermore, the
positioning of successive merges on the south-bound carriageway at Grosvenor Road
junction and Mulhouse Road/Roden Street junction is approximately 295m, less than the
required 319m (3.75 x Design Speed) as set out in TD 22/06.
Table 2.4.1 summarises the horizontal alignment and the weaving lengths provided on the
Westlink:
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Table 2.4.1: Horizontal Standards on Westlink (post-M1/Westlink Improvements)

2.4.1.4

SECTION SECTION
START
END

MINIMUM
HORIZONTAL
RADIUS

MINIMUM
WEAVING
LENGTH

DISTANCE
BETWEEN
SUCCESSIVE
MERGES

DISTANCE
BETWEEN
SUCCESSIVE
DIVERGES

Broadway
Underpass

Mulhouse
Road/
Roden
Street
junction

320m

470m

N/A

N/A

Mulhouse
Road/
Roden
Street
junction

Grosvenor
Road
junction

150m

150m

295m

N/A

Grosvenor
Road
junction

Divis Street
junction

1800m

N/A

N/A

690m

Divis
Street
junction

Clifton
Street
junction

350m

300m

N/A

N/A

Clifton
Street
junction

York Street
junction

350m

N/A

N/A

N/A

Westlink Vertical Standards
As stated previously, the Design Speed for the Westlink is 85A kph. It is noted that on the
section of the Westlink outside the designated study area, a minimum K value of 13 has
been provided on sag curves and this corresponds to one-step below the Absolute Minimum
K value set out in TD 9/93. In a similar manner, a minimum K value of 17 has been
provided on crest curves and this corresponds to two-steps below the Desirable Minimum K
value of 55. An instantaneous gradient of approximately 6% is provided on the carriageway
at the transition between sag and crest curves between the Divis Street junction and the
Clifton Street junction. Within the study area, crest curves have been provided on the
depressed section of the route that appear to coincide with a one-step reduction in the
Desirable Minimum K value, with a maximum gradient of approximately 5% at the transitions
between sag and crest curves. The carriageway approaches the York Street junction at a
relatively flat gradient of approximately 2%.

2.4.1.5

M2 Route Description
The M2 was also constructed between 1979 and 1983, with the foreshore section between
Junction 1A (Duncrue Street) and the Lagan Bridge completed most recently. The M2
forms part of the strategic road network.
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The foreshore section of the M2 included within the study area was constructed essentially
as advance works in anticipation of the onward connection to the proposed structure, the
Lagan Bridge, across the River Lagan. To avoid differential settlement of the 8m
embankment, in relation to the piles, the earthworks were pre-consolidated using a number
of techniques.
The M2 foreshore section is located on the Eastern Seaboard Key Transport Corridor, as
identified in the RSTN-TP and is part of the T7 Trunk Road. The route north of the study
area has also been subject to major improvements under the Roads Service DBFO
Package 1 Contract which involved major widening and other improvements. The M2 also
forms part of the Euro Route E01 defined by the UNECE.
The foreshore section of the M2 immediately north of Junction 1A characterises a dual 5
lane urban motorway, with the north-bound and south-bound carriageways described further
below.
The south-bound carriageway of the M2 within the study area commences with a lane drop
at Junction 1A (Duncrue Street) designated for city centre and docks traffic, which reduces
the number of lanes to four on the south-bound carriageway. Of the four south-bound
lanes, lanes three and four are designated for onward travel to the M3 whilst lanes one and
two are designated for onward travel to the city centre and the Westlink. A hardshoulder is
provided on the nearside, with a hardstrip provided on the offside. A wide central median is
provided with safety barrier used as containment. The south-bound carriageway continues
from Junction 1A on embankment to its crossing of Dock Street at the Dock Street
underbridge. Immediately south of the Dock Street underbridge, lanes 1 and 2 south-bound
diverge from the carriageway down a steep gradient into a lane gain arrangement with
Nelson Street at street level. The remaining two south-bound lanes continue on
embankment to the Lagan Bridge, where they become the start of the M3 south-bound
carriageway. A narrow hardshoulder is provided to the nearside with a narrow hardstrip
provided to the offside.
The north-bound carriageway commences on the Lagan Bridge, immediately north of
Junction 1A on the M3. This structure is bounded to the west by the Dargan Bridge, which
runs in parallel. The carriageway comprises two lanes with a narrow hardshoulder to the
nearside and a narrow hardstrip to the offside. The Dargan Bridge continues to run parallel
to the carriageway, to the lane gain arrangement from the York Street junction, where an
additional three lanes join the north-bound carriageway in an alignment passing under the
Dargan Bridge. This five-lane carriageway continues north on embankment to its crossing
of Dock Street at the Dock Street underbridge. Immediately north of the Dock Street
underbridge, the railway line carried on the Dargan Bridge provides a boundary to the west.
The five lanes continue north beyond the study area.
Of the five north-bound lanes, lanes four and five are designated for onward travel to the M5
Motorway, lanes two and three are designated for onward travel on the M2 and lane one is
designated for onward travel to the Shore Road at the next exit at Junction 1 (Fortwilliam).
2.4.1.6

M2 Horizontal Standards
The M2 is subject to the national speed limit over the majority of its length and therefore a
Design Speed of 120A kph can be used for assessment of the existing horizontal alignment
from the northern boundary of the study area to the merge and diverge arrangements at
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Junction 1A. As with the assessment of the Westlink, the M2 has undergone significant
improvements as part of Roads Service DBFO Package 1 Contract. Although outside the
study area considered, it is important to include the horizontal alignment delivered through
these improvements within the overall assessment of the horizontal alignment of
carriageway.
The improvements to the M2 comprise on-line widening of the south-bound carriageway and
accordingly no significant improvements have been made to the existing horizontal
alignment. The existing horizontal alignment over the existing “hill section” is sub-standard
with curves below the Desirable Minimum value. The existing horizontal alignment at
Greencastle Interchange is also sub-standard, with the horizontal geometry on the main
links approximately three-steps below the Desirable Minimum value. South of Greencastle
Interchange, the carriageway has an almost straight alignment on the foreshore section.
The existing Dock Street underbridge carries the M2 over the Dock Street junction.
Junctions are positioned such the minimum weaving lengths and required spacing between
successive diverges exceed the required standard.
Table 2.4.2 summarises the horizontal alignment and the weaving lengths provided on the
M2:
Table 2.4.2: Horizontal Standards on M2 (post-M2 Improvements)
SECTION
START

SECTION
END

MINIMUM
HORIZONTAL
RADIUS

MINIMUM DISTANCE
WEAVING BETWEEN
LENGTH
SUCCESSIVE
MERGES

DISTANCE
BETWEEN
SUCCESSIVE
DIVERGES

Sandyknowes
junction

Greencastle
Interchange

550m

4400m

N/A

N/A

Greencastle
Interchange

Fortwilliam
junction

430m

1155m

N/A

N/A

Fortwilliam
junction

Duncrue
Straight
Street junction

1190m

N/A

N/A

N/A

N/A

595m

Duncrue
York Street
Street junction junction

2.4.1.7

570m

M2 Vertical Standards
The identified Design Speed for the M2 is 120A kph. It is noted that on the foreshore
section of the M2, the vertical alignment is relatively flat with a typical 0.5% instantaneous
gradient, increasing to an instantaneous 3% gradient on approach to the Dock Street
underbridge. Over the structure the alignment transitions to a crest curve with a K value of
approximately 20, five-steps below the Desirable Minimum, with an instantaneous gradient
of approximately 5% as it transitions into a sag curve on the embankment north of the
Lagan Bridge, where it becomes the M3. The gradient on the off-slip from the M2 to Nelson
Street is approximately 8%.
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2.4.1.8

M3 Route Description
The M3 was constructed in the 1990s as part of the Lagan Bridge and Dargan Bridge works,
with completion of Phase 2 of the works in 1998. The route is part of the strategic road
network, located on the T1 Trunk Road network and provides a strategic link between
Belfast and Bangor.
The section of the M3 within the study area comprises a Dual 4 Lane Urban Motorway
(D4UM), as defined in TD 27/05 at its south-east extent. Narrow hardshoulders and
hardstrips are provided on the nearside and offside of both carriageways respectively. The
majority of this section is elevated above street level on the Lagan Bridge and bounded to
the west by the Dargan Bridge, with the track elevated to a similar level. On the north
bound carriageway, lanes one and two form a lane drop arrangement at Junction 1A.
These two lanes continue north on a ramp structure where widening is provided to increase
the lanes available to four. The four lanes continue in an alignment under the Dargan
Bridge to the intersection at street level with Nelson Street, where an additional left-turn filter
lane is provided. This junction is signal controlled. The two remaining north-bound lanes on
the mainline continue on the structure to form the start of the M2 immediately north of
Junction 1A. On the south-bound carriageway, the M3 commences immediately south of
Junction 1A on the M2, with two lanes continuing south to a lane gain arrangement at
Junction 1A. At this point, two lanes travelling south from a street level signal controlled
junction with Nelson Street join the elevated carriageway in structure, with four lanes
continuing south beyond the extents of the study area.

2.4.1.9

M3 Horizontal Standards
The M3 is restricted with a 50mph speed limit within the study area and therefore a Design
Speed of 85A kph can be used for assessment of the existing horizontal alignment.
From the eastern boundary of the study area, the M3 comprises a right-hand curve of
approximately 320m radius as the carriageway is carried on the existing Lagan Bridge. A
320m curve radius is 2-steps below Desirable Minimum for the identified Design Speed.
Within the study area, there are no successive merges and diverges on the M3 to allow an
assessment of weaving lengths. However, if the assessment of the M3 is extended to the
east to include the existing Middlepath Street junction, a weaving length of approximately
350m exists on the north-bound carriageway between the lane gain at Middlepath Street
and the lane drop to the existing York Street junction. This is in excess of the 240m
Absolute Minimum weaving length required for this 85A kph Urban Road. In a similar
manner on the south-bound carriageway between the lane gain at York Street junction and
the lane drop at Middlepath Street, a weaving length of approximately 290m is provided,
again in excess of the 240m Absolute Minimum.
Table 2.4.3 summarises the horizontal alignment and the weaving lengths provided on the
M3:
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Table 2.4.3: Horizontal Standards on M3
SECTION
START

SECTION
END

MIddlepath
York Street
Street junction junction

MINIMUM
HORIZONTAL
RADIUS

MINIMUM DISTANCE
WEAVING BETWEEN
LENGTH
SUCCESSIVE
MERGES

DISTANCE
BETWEEN
SUCCESSIVE
DIVERGES

320m

290m

N/A

N/A

2.4.1.10 M3 Vertical Standards
The identified Design Speed for the M3 is 85A kph owing to the imposed speed limit of
50mph. The vertical alignment on the M3 in a south-bound direction from the M2 starts with
a sag curve with a K value of approximately 13, on the embankment north of the Lagan
Bridge. The sag curve connects into a 4% gradient on the Lagan Bridge which connects
into a further series of crest and sag curves which meet or exceed standard K values.
2.4.1.11 York Street Route Description
York Street route runs in a generally south to north direction to form the western side of the
gyratory system. At its start at the intersection with Great Patrick Street five one-way lanes
are provided to its intersection with Great George’s Street at a signal controlled-junction. A
left-turn filter lane is provided to provide access to a Roads Service public car-park facility
and onward travel to the Westlink. North-east of this junction, six one-way lanes are
maintained with access provided on the nearside to an existing Roads Service public car
park. Lanes one and two continue to the intersection with York Link, with onward travel
through a signal controlled junction whilst lanes three, four and five are designated for
onward travel to the M2 in a fork away from lanes one and two. To the offside, lane 6
provides a link to York Link at a priority junction. A dedicated access for buses is provided
from lane 6 to an existing bus-stop at the corner of York Street and York Link. North of the
York Street and York Link intersection, two one-way lanes provide onward north-bound
travel and a single lane separated by a traffic island provides connection to the north-bound
carriageway of the M2 via the M2 on-slip.
2.4.1.12 Great George’s Street Route Description
Great George’s Street runs in a generally south to north direction through the existing York
Street junction and forms the southern side of the gyratory system. A single carriageway, it
commences at the intersection between Nelson Street and the off-slip from the M3 and
comprises seven one-way lanes. Lane seven is a dedicated access to Little York Street.
Six one-way lanes are maintained through to the intersection with York Street at a signal
controlled junction. At this junction, lane one is designated for onward travel to North Queen
Street, lanes two, three and four are designated for onward access to the Westlink and
lanes five and six are designated for onward travel onto York Street, with the M2 and M3 as
ahead destinations. The route then reduces to a single carriageway west of this junction,
providing one-way access to existing housing developments. The route terminates at a
priority junction with North Queen Street.
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2.4.1.13 York Link Route Description
York Link runs in a generally west to east direction through the existing York Street junction
and forms the northern side of the gyratory system. A single carriageway, it commences at
the intersection between the Westlink and York Street and comprises two one-way lanes
initially. A third lane opens to provide three lanes under both the Lagan Bridge and Dargan
Bridge and the route terminates at its intersection with Nelson Street at a signal-controlled
junction. Lanes one and two at this point are designated for onward travel to the M3 via an
on-slip ramp structure and lane three is designated for onward travel onto Nelson Street,
with city centre as an ahead destination.
2.4.1.14 Nelson Street Route Description
Nelson Street comprises two one-way single carriageways travelling generally north and
south away from its intersection with Dock Street. The north-bound Nelson Street
carriageway comprises a single carriageway leading away from a signal controlled junction
at Dock Street to Duncrue Street. Two lanes are provided in the north-bound direction with
a dedicated bus-lane provided in a south-bound direction.
The south-bound Nelson Street runs in a generally north to south direction and forms the
eastern side of the York Street gyratory system. A single carriageway, initially two lanes are
provided for onward travel to the city centre and M3 and a single lane diverges across a
large traffic island to join the two lanes on the off-slip from the M2 in a lane gain
arrangement. This traffic island continues to provide separation through to its intersection
with York Link at a signal-controlled junction. South of this junction, the route travels under
the Lagan Bridge and Dargan Bridge and intersects with Great George Street and the offslip from the M3 at a signal controlled junction. Five lanes are provided, with two lanes
remaining separated by a traffic island. These two lanes provide south-bound onward travel
through the junction where the carriageway opens to provide a total of five lanes at its
intersection with Great Patrick Street. The remaining three lanes at the junction provide
onward access onto Great George Street.
2.4.1.15 Little York Street Route Description
Little York Street, also called Nile Street on existing BCC street signs, is a short length of
narrow single carriageway that provides access to the existing Park-and-Ride facility
(Northside) and Shipbuoy Street located in the centre of the York Street junction’s gyratory
system. It has no through connection to York Link.
2.4.1.16 Shipbuoy Street Route Description
Shipbuoy Street is a short length of narrow single carriageway that is accessed from Little
York Street. It serves as access for lands in the centre of the York Street junction and
includes a large turning area as no through connection to Nelson Street is provided.
2.4.1.17 Dock Street Route Description
This route comprises a short length of single carriageway with two lanes in each direction
separated by a traffic island running between two structures. The route passes under the
Dargan Bridge and the M2 and terminates on each side at a signal-controlled junction. The
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junction of Dock Street and Nelson Street was recently altered as part of a temporary traffic
arrangement to facilitate works for the NI Water BSP and it is expected that the junction will
revert to its former arrangement upon completion of these works.
2.4.1.18 Corporation Street Route Description
This route runs in a generally north to south direction from its intersection with Dock Street
at a signal controlled junction to its intersection with Dunbar Link at another signal controlled
junction. A single carriageway, it comprises two south-bound lanes with two lanes in the
opposite north-bound direction reverting to a single lane north-bound for buses only. It
should be noted that road traffic with the exception of buses can only travel north along this
route to Clarendon Dock. The route passes under the Lagan Bridge and is currently closed
to through traffic to facilitate the NI Water BSP. The route also provides access in the north
bound direction to a small Roads Service public car park located underneath the M3 off-slip.
The Roads Service Eastern Division’s Belfast North Section Office, the Newtownabbey and
Carrickfergus Section Office and the Department of the Environment’s Road Transport
Licensing Division, is located to the west of Corporation Street in a single Roads Service
Corporation Street depot.
2.4.1.19 Trafalgar Street Route Description
This short length of narrow single carriageway is accessed from Corporation Street and
provides access to the rear of properties on Corporation Street, including the Roads Service
Corporation Street Depot.
2.4.1.20 North Queen Street Route Description
The section of this route considered within the study area comprises a short length of single
carriageway passing under the Westlink, running in a generally north to south direction. A
wide carriageway is provided with a single lane running in each direction separated by
hatched road markings.
2.4.1.21 Clifton Street Route Description
Within the study area, Clifton Street comprises a single carriageway running in a generally
east to west direction. The route intersects the Westlink at the existing Clifton Street grade
separated junction, with on-slips and off-slips providing access to and from the Westlink.
This junction is controlled by signals. Typically two lanes are provided in each direction,
with ghost islands used to facilitate right-turn movements.
2.4.1.22 Local Roads – Horizontal Standards
With the exception of the Westlink, M2 and M3, all other existing carriageways in the study
area comprise single carriageways with horizontal alignments in keeping with their urban
location and nature. The fixed speed limit on these restricted roads is 30mph, with 60B kph
the appropriate Design Speed. The majority of these carriageways comprise horizontal
curve radii that are less than the Desirable Minimum of 255m which is typical of
carriageways in an urban environment. Junction arrangements are typical of those
commonly found in urban locations, including at-grade and grade separated junctions.
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2.4.1.23 Local Roads – Vertical Standards
With the exception of the Westlink, M2 and M3, all other existing carriageways in the study
area comprise single carriageways with vertical alignments in keeping with the relatively flat
topography of the study area in the vicinity of the York Street junction.
2.4.1.24 Route Summary
Table 2.4.4 summarises the type and approximate length for each road and street
considered in this existing route assessment:
Table 2.4.4: Approximate Road/Street Lengths and Classification
ROAD/STREET NAME

CLASSIFICATION

APPROXIMATE
LENGTH (m)

Westlink

A12

570

M2

M2

560

M3

M3

660

York Street

A2

830

Great George’s Street

A2

430

York Link

A2

150

Nelson Street

A2

840

Little York Street

U617/U618

80

Shipbuoy Street

U617

80

Dock Street

A2

300

Corporation Street

A2

690

Trafalgar Street

U617

90

North Queen Street

B126

740

A6

340

Clifton Street

Note: Little York Street is named as Nile Street on existing BCC street signs.
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2.4.2

Topography and Ground Conditions

2.4.2.1

Topography
The topography of the land traversed has an influence on the horizontal and vertical
alignment of the routes considered. The topography of the study area is relatively flat, given
its proximity to sea level, with typical levels at York Street junction being approximately 2.0m
Above Ordnance Datum (AOD). The M2 is elevated to a level of approximately 10.0m AOD,
approximately 8.0m above the surrounding streets from Dock Street underbridge and
increases to tie-in with the Lagan Bridge and Dargan Bridge, which are elevated to
approximately 12.0m AOD. Within the study area, the M3 is supported on the Lagan
Bridge. The Westlink is located at the west of the study area in a depressed section at
Clifton Street, approximately 7m below the surrounding streets. The carriageway rises out
of this cutting and approaches the existing York Street junction on an embankment falling
from approximately 9.0m AOD at North Queen Street underbridge to meet the typical street
level of 2.0m AOD at the York Street junction.

2.4.2.2

Ground Conditions
The solid and drift geology for the area is considered in more detail within Section 6, in
particular Figure 6.12.1. The map indicates that the site is underlain by drift deposits
comprising quaternary alluvium and glacial deposits from the Pleistocene Period to the
present. The estuarine alluvium thickness is shown to be at least 10m, particularly along
the study area. The map indicates that the geology of the site consists of Sherwood
Sandstone Group (formerly the ‘Bunter Sandstone’) of the Triassic Period. The bedrock
formation consists of sandstone, silty sandstone and mudstone alternations.
For the Travers Morgan and Partners report of February 1967 entitled “Report on Belfast
Urban Motorway”, a review of the Belfast Sheet of the Geological Survey of Northern Ireland
(GSNI) along with an additional site investigation led to the development of geological
sections along the proposed route, which was similar to the present location of the Westlink,
M2 and M3 routes. A copy of the geological section prepared for this area and included as
Figure 7 of the report is reproduced as Figure 2.4.4.
Previous borehole records were obtained from the Belfast Cross Harbour Road and Rail
18
Links (Contract 1) Site Investigations and the following soil and rock lithologies were
identified in the following stratigraphic order:
•
•
•
•
•

Made Ground;
Estuarine Alluvium (Sleech) and Peat;
Alluvial Deposits;
Glacial Deposits; and
Sedimentary rock alternations.

18

“Belfast Cross Harbour Road and Rail Links Site Investigation, Contract 1”, Glover Site Investigations Ltd. May
1989.

March 2009

29

DRD Roads Service
York Street Interchange

These boreholes suggest ground water level variation between depths of 0.5m to 2.5m
below ground level (bgl). It is also anticipated that groundwater level is subject to tidal
influence. Table 2.4.5 summarises in-situ test results in stratigraphic order.
Table 2.4.5: Summary of historic in-situ tests
STRATA

DESCRIPTION

SPT ‘N’
VALUES

DEPTH TO TOP
(m)

THICKNESS
(m)

Made Ground

Reworked glacial
deposits – clay
and silt

-

0

0.3 – 1.0

Estuarine
Alluvium
(Belfast Sleech)

Silty clay

1 to 4

0.3 – 1.4

8.3 – 11.3

Peat

Friable subamorphous with
decayed roots

5 to 6

9.5 – 12

< 1.6

Alluvial Deposits

Sandy gravel/
gravelly sand

7 to 25

10.1 – 12.2

0.4 – 3.7

Glacial Deposits

Boulder clay

16 to refusal

10.8 – 15.4

7.6 – 37.3

Sedimentary
Rock
Alternations

Sandstone

-

13.8 – 15.1

-

Further information on the existing ground conditions is available in the Preliminary Sources
Study report prepared by Scott Wilson in December 2008 for Roads Service.

2.4.3

Drainage and Hydrology

2.4.3.1

Overview
The low lying nature of the area and its close proximity to a tidal section of the River Lagan
and Belfast Lough has significantly influenced the development of drainage infrastructure
within the study area over the years. Information relating to the existing drainage network in
the area has been received from Department of Agriculture and Rural Development (DARD)
Rivers Agency and NI Water.
Based on the data received, with the exception of the Lagan River, there are no known open
or culverted drains or rivers either designated or otherwise within the study area. Outside
the study area, the Farset River flows west to east approximately 240m south of the study
area and the Mile Water flows west to east approximately 400m north of the study area.
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Utilising the information received from the NI Water, Rivers Agency and Roads Service
record drawings for recent schemes it has been ascertained that the drainage regime within
the site area consists of a series of networks of road gullies and collector pipes. This
network collects runoff from the existing carriageways, adjacent areas and outfalls by gravity
to combined storm and foul water sewers which are in general owned and maintained by NI
Water. Buildings in the area also discharge both storm water and foul sewage to these
combined sewers.
The River Lagan is the predominant waterway within the wider Belfast area and for some
5.6 km upstream of the Lagan Bridge is subject to tidal influence. Consequently the river
has a significant impact on the potential flooding risk pertaining to the Scheme study area.
Information received from Rivers Agency in connection with rivers and culverts and from NI
Water in connection with the current drainage regime suggests that the potential flood risk
from sources within the study area is minimal. However the recently published Rivers
19
Agency Strategic Flood Map (NI) Rivers and Sea which sets out those areas which may
potentially experience flooding as a result of their proximity to rivers or the sea suggests that
the study area falls within the zone which is at risk of potential flooding if the existing flood
defences were breached or overtopped. Figures 2.4.5, 2.4.6 and 2.4.7 illustrate the existing
information published by Rivers Agency with respect to the study area.
NI Water have provided existing sewerage infrastructure records for the York Street area
but it is noted that road drainage pipes are generally not shown on these records as they
are installed and maintained by Roads Service and are generally of smaller diameter. Asbuilt drawings for the Lagan and Dargan Bridges, constructed in the early to mid 1990s and
the Westlink, constructed in the early 1980s have also been sourced. Information obtained
from each of these various sources have been combined and are as shown in Figure 2.4.8.
A schematic version of this drawing which has been prepared to illustrate the main facilities
including the main sewers is indicated as Figure 2.4.9.
A drainage scheme which is currently under construction within Corporation Street adjacent
to the site is the BSP. This scheme involves the installation of a large diameter tunnel at
significant depth, i.e. greater than 20m below existing road level, to improve existing
drainage infrastructure during severe rainfall events in the greater Belfast area. Information
on the line and level of this tunnel has been sought and has been provided by NI Water.
This information has also been included in Figures 2.4.8 and 2.4.9.
The study area generally drains in an easterly direction from the western extents of the
study area (i.e. Westlink towards the Belfast docks area) via road drainage infrastructure
and NI Water combined sewerage. The existing network of NI Water pipes discharges into
a large 1500mm to 2100mm diameter combined sewer, known as the Low Level Sewer,
which gravitates in a northerly direction along Corporation Street. The proposed BSP storm
tunnel follows roughly along the same line as this existing sewer but is being installed at
considerably lower depth i.e. approximately 25m below existing ground level. These large
scale sewers flow in a northerly direction out of our study area to Duncrue Street
Wastewater Treatment Works, a facility which is owned, maintained and operated by NI
Water. From a review of the existing records it appears that there is currently no pumped
road drainage within the Scheme study area.
19

“Strategic Flood Map (NI) – Rivers and Sea”, www.riversagencyni.gov.uk/index/strategic-flood-maps.html, last
accessed February 2009.
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2.4.3.2

Road Drainage – West-bound Westlink and Great George’s Street
At the Clifton Street overbridge, there is a high point in the existing longitudinal alignment of
the Westlink. The drainage at this point breaks and the west-bound carriageway between
Clifton Street and York Street drains east through gulleys and collector pipes to the York
Street/Great George’s Street junction where it outfalls to a 600mm diameter combined
sewer. This combined sewer drains east along Great George’s Street, picking up road
drainage gullies before eventually connecting into the main Low Level Sewer in Corporation
Street.
There are connections into the main 600mm diameter sewer in Great George’s Street at
Little York Street and Nelson Street.

2.4.3.3

Road Drainage – East-bound Westlink, York Street and Dock Street Drainage
On York Street there are two primary combined sewers which flow in a northerly direction.
One of the sewers is indicated to be of 375mm diameter and is located in the centre of the
York Street carriageway. This 375mm sewer gravitates into an adjacent sewer in York
Street, which varies in size from 375mm diameter to 750mm diameter. This connection
occurs in the vicinity of the Cityside Retail Park. The road gullies in York Street appear to
discharge directly into these sewers.
At the York Street/Dock Street junction the 750mm diameter sewer changes direction and
continues in an easterly direction. It runs beneath the M2 and Dargan Bridge in the north
footpath and connects into a larger 1050mm diameter sewer which in turn connects into the
main Low Level Sewer in Corporation Street.

2.4.3.4

Road Drainage - York Link Drainage
York Link drains in three separate catchments through a succession of gullies and
combined sewers. The west section drains via a 225mm diameter combined sewer which
connects to the 600mm diameter sewer in York Street at the Molyneaux Street junction.
The central section of York Link is drained by a 225mm diameter combined sewer which
flows in an easterly direction and discharges into a 225mm diameter combined sewer in
Nelson Street which flows to and connects into the Low Level Sewer in Corporation Street.
The east section of York Link is the on-slip ramp which rises towards the existing elevated
highway. Runoff is collected by gullies and a collector pipe in the east verge which
discharges to the same 225mm diameter combined sewer in Nelson Street as the central
section, which ultimately discharges to the Low Level Sewer in Corporation Street.

2.4.3.5

M2 and M3 Motorway Drainage and Nelson Street
On the section of the M2 that is within the study area i.e. from the bridge over Dock Street to
the Lagan Bridge, highway runoff again drains through gullies to collector pipes. From a
high point in the longitudinal road alignment at the Dock Street bridge, the west side of the
M2, south of the high point, drains down the off-slip to the Westlink and connects into the
600mm diameter combined sewer in York Street. The east side of the M2, south of the road
high point, drain to a road low point. From the low point, downstream pipe-work follows a
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path down the embankment and connects into a storm sewer in the east footway of Nelson
Street.
The M2 off-slip onto Nelson Street and a central section of Nelson Street also drain to this
storm sewer in the east footway of Nelson Street. From this manhole a 600mm diameter
sewer connects to the Low Level Sewer in Corporation Street.
At either end of Nelson Street runoff is collected by gullies and fed to sewerage in the
adjoining roads i.e. Great George’s Street at the south end and Dock Street at the north
end.
The remaining existing drainage within the study area is that of the Lagan and Dargan
Bridges which were constructed in the early to mid 1990s. Both the railway line and
highway are elevated structures spanning between piers which are supported on pile caps
and piles. The as-built drawings received for the project show that the highway drains to
gullies which discharge to a single carrier drain within the hollow concrete deck. The carrier
drain connects to down-pipes which have been cast in to certain concrete piers. These
down-pipes then connect into carrier pipes at ground level which then outfall to adjacent NI
Water sewers.
As-built drawings with respect to the ground level drainage and some details of elevated
highway drainage have been sourced, however specific drainage drawings for the elevated
highway and the railway line have not been obtained. An assumption has been made that a
typical as-built drawing of drainage detail applies throughout the elevated highway.
2.4.3.6

Belfast Sewers Project
The main storm tunnel for the BSP is a 4.05m internal diameter tunnelled pipeline which is
located approximately 25m below existing ground level. Within the study area this tunnel is
located in Corporation Street and takes the form of a gravity sewer which falls in a northerly
direction towards Duncrue Street Wastewater Treatment Works. A smaller 2.44m diameter
tunnel is located in Donegal Quay which changes direction to flow in a westerly direction
along Corporation Square where it connects into the main 4.05m diameter tunnel at the
junction with Corporation Street. At this location there is a new 12.5m internal diameter
shaft i.e. Shaft 10 as shown on Figure 2.4.9 previously.
There are two existing combined sewer overflow culverts which are located in Frederick
Street, Great Patrick Street and Gamble Street which currently outfall to the River Lagan.
These culverts are being diverted as part of the BSP into Shaft 10, via a 1500mm diameter
sewer to be installed just east of and parallel to Corporation Street.

2.4.4

Public Utilities
Given the historical and more recently developed nature of the site, it was anticipated that
there would be an extensive network of underground utility service cables, ducts and pipes
to be accommodated. In order to establish the extent of this network the existing known
major utility providers were contacted to establish if they had apparatus within the study
area and to request information on the location and type of any identified apparatus. A C2
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Preliminary Enquiries letter was sent to the various utility providers in accordance with the
20
Northern Ireland Roads and Utilities Committee (NIRAUC) Agreement .
As a result of the C2 Preliminary Enquiries it has been established that utility infrastructure
owned and maintained by a variety of utility companies e.g. gas, electricity, potable water,
storm water, foul sewers, and telecommunications traverse the study area forming potential
constraints upon any improvements scheme. The main concentrations of infrastructure are
found within the footprints of the existing carriageways and footways in the study area.
The utility infrastructure present within the area serves not only the adjacent residential,
commercial and industrial development but also similarly developments beyond the study
area.
Existing information has been received from the providers who own plant within the study
area and these are summarised below in Table 2.4.6:
Table 2.4.6: Responses from service providers
SERVICE PROVIDER

RESPONSE

Phoenix Natural Gas

Plant affected.

Northern Ireland Electricity (NIE)

Distribution and High Voltage (HV) apparatus
affected.

Firmus Natural Gas

Unaffected.

Police Service of Northern Ireland (PSNI)

Unaffected.

Cable & Wireless

Plant affected.

Rivers Agency

Unaffected.

Ericsson Services

Plant affected.

Meteor

Unaffected.

Motorway Communications:
Roads Service Traffic Information and Control
Centre (TICC)
NI Water

Plant affected.

Eircom UK

Plant affected.

British Telecom (BT) NI

Plant affected.

Orange Mobiles

Unaffected.

Virgin Media

Plant affected.

Plant affected.

20

“Measures Necessary Where Apparatus is affected by Major Works (Diversionary Measures) 2nd Edition”,
Northern Ireland Road Authority and Utilities Committee, May 2005.
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2.4.5

SERVICE PROVIDER

RESPONSE

Vodafone

Unaffected.

02

Plant affected.

PSNI Traffic Branch

Plant affected.

Roads Service Street Lighting

Plant affected.

National Grid Wireless

Unaffected.

Public Utilities
From the information received, a breakdown of the service provider and its service utility
within each of the streets in the study area was identified and is detailed in Table 2.4.7. The
approximate locations of the existing services are detailed on Figures 2.4.10 to 2.4.14.
Table 2.4.7: Description of Apparatus in the Scheme study area
ROAD/STREET

UTILITY PROVIDER

SERVICE UTILITY

York Street

NI Water

Roads Service

2 no. water mains; 1 no. Distribution Trunk of
300mm diameter on east side of road and 1 no.
Distribution Main of 150mm diameter on west side
of road
2 no. combined sewers; 1 no. 375mm diameter,
other unknown diameter but established to be
smaller than 500mm diameter
Street lighting cables and associated lighting
columns
Motorway communication cables

Roads Service

Traffic signal cables

Cable & Wireless UK

Apparatus/cables along east side of street

BT

Apparatus/cables along west side of street

NIE

mV, 6.6kV and 11kV underground cables
adjacent to and crossing road
Low pressure gas mains of 125mm diameter on
both sides of street on south side of Westlink.
Only on west side, north of Westlink
225mm diameter combined sewer

NI Water

Roads Service

Phoenix Natural Gas

York Link

NI Water
Roads Service
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ROAD/STREET

Little York Street

Nelson Street

UTILITY PROVIDER

SERVICE UTILITY

NIE

NI Water

mV, 6.6kV and 11kV underground cables
adjacent to and crossing road
1 no. combined sewer of 300mm diameter and 1
no. collection sewer of 150mm diameter
1 no. distribution main of 125mm diameter

BT

Apparatus/cables crosses street

NIE

mV underground cables adjacent to and crossing
road

NI Water

Roads Service

1 no. combined sewer of 225mm diameter and 1
no. collection sewer of 150mm diameter
Street lighting cables and associated lighting
columns
Motorway communication cables

Roads Service

Traffic signal cables

Cable & Wireless UK

Apparatus/cables along east side of street

NIE

6.6kV, 11kV and 33 kV underground cables
adjacent to and crossing road
Apparatus/cables along both sides of street

NI Water

Roads Service

BT
Westlink

M2 On-slip

Corporation Street

Roads Service
Roads Service

Street lighting cables and associated lighting
columns
Motorway communication cables

Roads Service

Traffic signal cables

Phoenix Natural Gas

Low pressure gas mains of 250mm crossing
Westlink

Roads Service
Roads Service

Street lighting cables and associated lighting
columns
Motorway communication cables

NIE

mV and 6.6kV cables crossing under road

NI Water

2 no. distribution water mains; 1 no. 250mm
diameter on east side of road and 1 no. 150mm
diameter on west side of road
1 no. combined sewer of 1500mm diameter and 1
no. combined sewer of 225mm diameter with
other sewers connecting to trunk sewer
Street lighting cables and associated lighting
columns
Traffic signal cables

NI Water

Roads Service
Roads Service
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ROAD/STREET

UTILITY PROVIDER

SERVICE UTILITY

Cable & Wireless UK

Apparatus/cables along west side of street

BT

Apparatus/cables along both sides of street

NIE

Roads Service

mV, 6.6kV, 11kV and 33kV underground cables
adjacent to and crossing road
1 no. medium pressure gas main of 250mm on
eastern side of street and 1 no. historical gas
main of unknown size on west side of street
Apparatus/cables along west side of street and
crossing street
Apparatus/cables along east side of street and
crossing street
1 no. combined sewer of 550mm diameter in
middle of road that narrows to 500mm adjacent
Little York Street and 1 no. collection sewer of
100mm diameter on west side of road
1 no. distribution water main of 125mm diameter
on west side of road
Street lighting cables and associated lighting
columns
Traffic signal cables

BT

Apparatus/cables along both sides of street

Phoenix Natural Gas

1 no. medium pressure gas main of 315mm
diameter and 2 no. historical mains on west side
of road
mV, 6.6kV, and 33kV underground cables
adjacent to and crossing road
Street lighting cables and associated lighting
columns
Motorway communication cables

Phoenix Natural Gas

Eircom UK
Virgin Media
Great George’s
Street

NI Water

NI Water
Roads Service

NIE
M2/M3
(Lagan Bridge)

Roads Service
Roads Service

2.4.6

Land Ownership
A summary of the information available from Land and Property Services Northern Ireland
(LPSNI) for the area under consideration, correct as of December 2008, is shown in Figures
2.4.15 and 2.4.16.

2.5

Environmental

2.5.1

Introduction
The study area is located within North Belfast, close to the docks area and lowest reach of
the River Lagan, set within an almost exclusively urban setting. Belfast City itself lies at the
head of Belfast Lough, flanked by the gentle slopes of the Castlereagh and Holywood Hills
to the east and the basalt escarpment of the Antrim Plateau to the north-west, which
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constrain the development within Belfast, both urban and green field. Significant private and
public investment has led to considerable urban renewal, improved infrastructure and
significant new urban housing over the past thirty years, with the Waterfront and Laganside
areas particularly benefiting from this regeneration.
Belfast is the capital city of Northern Ireland and the largest hub on the regional transport
system. The city occupies a strategic location on the Eastern Seaboard Key Transport
Corridor, serving as a regional gateway with important links to other European cities. The
railway services for Northern Ireland, and cross border link to Dublin are served from
Belfast, via Central and Great Victoria Street Stations. The Belfast area has good road
communications with other main centres of population within the province, with a number of
routes radiating from the city, including the M1, M2 and M3 motorways.

2.5.2

Historical
With reference to the Belfast Area Metropolitan Plan (BMAP) - Draft Plan 2015, the origins
of Belfast can be traced to the early 13th Century, where a small settlement originated at the
mouth of the River Lagan. This settlement began to develop as a market place and port
during the 17th and 18th Centuries, with the development of the manufacturing industry
increasing the growth of the settlement towards the end of the 19th and beginning of the
20th centuries. Belfast was granted city status by Queen Victoria in 1888. Principal
industries around this time were linen, shipbuilding, tobacco and heavy engineering. Belfast
prospered and by 1901 was the largest city in Ireland, with one of the largest shipyards in
the world.
Whilst the character of the study area is currently dominated by the impacts of a modern
transportation network, character is also defined by a strong link to Belfast’s industrial past
which still bares a significant mark on the urban fabric. The early development of the study
area owes itself to the Industrial Revolution when the city expanded northwards as a
consequence of the developing docklands. New streets were built in the area at this time,
with names such as Pilot, Trafalgar, Nelson and Dock Street, giving a broad indication of the
significance of this area in relation to its maritime legacy. The connection to the maritime
past remains to this day with buildings such as St George’s Church (built in 1819), Sinclair
Seamen’s Church (built in 1853) and The Harbour Commissioners Office (built in 1854)
reflecting the historic use of the area and the connection to the docklands. All of the
aforementioned buildings are architecturally Listed, however the most significant of these is
The Harbour Commissioners Office situated in Corporation Square where Belfast’s
shipbuilding industry grew from and remains the home of the Belfast Harbour
Commissioners.
The character of the study area is also defined by one of Belfast’s oldest surviving pieces of
maritime heritage, Clarendon Dry Dock No. 2, which is still in working order over 180 years
after it was built on the site of the city’s first shipyard. Clarendon Dry Dock No. 1 was
completed in 1800, followed in 1826 by Clarendon Dry Dock No. 2, where the Victoria (a
ship used for survey work and maintenance of the navigational lights and fog horns of the
port) is still serviced and repaired and the dry dock is still operated by the same Victorian
engineering design features. At the time of completion in 1826, the port handled 210,000
tonnes of cargo.
Due to the expanding docklands and industrial development, Belfast became the fastest
growing urban centre in the United Kingdom, with its population rapidly increasing from
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19,000 in 1801 to well over 70,000 in 1841. York Street has been a main thoroughfare of
Belfast since the early 19th Century, developing from a residential district into an industrial
zone, once home to two industrial enterprises that were the largest of their kind in the world;
Mulholland’s York Street Mill and Gallagher’s tobacco factory. The linen mill was founded in
the early nineteenth century by Thomas Mulholland and his sons, and the tobacco factory
founded in 1867 by Thomas Gallagher, both contributing greatly to the surge of people into
this area. At the time, York Street was also a main shopping area and another notable York
Street establishment was the foundry of John Rowan and Son.
The principal industries in Belfast during the 19th century were linen, shipbuilding, tobacco
and heavy engineering, all of which have contributed greatly to the character of the study
area.

2.5.3

Port of Belfast
The Port of Belfast is Northern Ireland's principal maritime gateway, serving the Northern
Ireland economy and increasingly that of the Republic of Ireland. About 60% of Northern
Ireland's seaborne trade and 20% of the entire island's is handled by the Port which
receives over 6,000 vessels each year.
The Port is also a major centre of industry and commerce, its Harbour Estate is home to
some of Northern Ireland's most important urban regeneration projects and it is the region's
leading logistics and distribution hub.
With 1.2 million passengers and half a million freight units annually, Belfast is Ireland's
busiest ferry port. It is also the island's leading dry bulk port, dominating the market with
regard to imports of grain and animal feeds, coal, fertilisers and cement, and exports of
scrap and aggregates. Over 95% of Northern Ireland's petroleum and oil products are also
handled at the Port.

2.5.4

George Best Belfast City Airport
George Best Belfast City Airport is owned by ABN AMRO Global Infrastructure Fund. It is a
regional airport serving a range of destinations, mainly in Great Britain and Ireland. Situated
on the south shore of Belfast Lough adjacent to the A2 Sydenham bypass, one of the main
arterial routes into the city, the airport has grown significantly in recent years and is a key
strategic gateway to the province. The airport currently caters for over 2.5 million
passengers per year, representing approximately 40% of the scheduled domestic air traffic
to and from Northern Ireland.
It first opened as a commercial airport in 1938 and was launched as the Harbour Airport for
commercial traffic in 1983. The new terminal opened in June 2001 and in 2005 there were
just over 2.2 million passengers through the terminal.
The primary market is the short haul scheduled services sector accounting for 54% of the
Northern Ireland population and business passengers account for 65% of the market.
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2.5.5

Local Context
Located at the southern end of one of the main routes (York Street/York Road/Shore Road)
in Belfast, the study area is centred on the northern fringe of the city centre. The area is
very much a degraded urban landscape; however has attributes and features reflective of
the ever-changing face of Belfast, from the Industrial Revolution through to contemporary
21st Century developments.
At the core of the study area, the main characteristic is its legacy of 20th Century transport
planning which has changed the urban fabric, to achieve not only easier traffic movements
around the periphery of the city, but to essentially act as one of the primary road
transportation hubs for the Province, providing a northern gateway to the city. As such the
area is dominated by large scale physical infrastructure features, such as the Lagan and
Dargan Bridges which have caused a certain degree of severance, disconnecting the city
centre from the western docks and ferry terminal. Also part of this transportation legacy, is
the Westlink which due to its at-grade intersection with York Street, disrupts the continuity of
this route. Much of the land in the core of the study area is either Brownfield or currently in
use as city car parking space.
The periphery of the study area is also very much reflective of the ever changing face of the
Belfast urban fabric, providing not only evidence of previous historical land uses but also
how buildings and sites with strong historical links to Belfast’s industrial past (in particular
shipbuilding) still contribute significantly to character, cultural heritage and to continued
development through their current use.

2.5.6

Industry
Belfast currently has a broad base of service industries, with 83% of people employed within
this sector in 2001. The manufacturing industry within the city has declined in significance
in recent years, with reduced employment opportunities within this sector. Nevertheless, the
manufacturing sector accounted for 76% of total exports in 2006. Key employers within
Belfast include Bombardier Aerospace, Queens University and the Belfast Health and Social
Care Trust.
As mentioned previously, the study area has a strong industrial heritage, based around
traditional industries such as shipbuilding, tobacco and heavy engineering, but while these
industries have suffered decline from an increasingly competitive international market, the
area has adapted and changed with the times. This is particularly reflected in the
restoration of the Clarendon Dock area in 1993 into one of Northern Ireland’s most
prestigious business parks, currently housing offices and apartments and is home to a
range of national and international companies. These include Laganside Corporation,
Tesco, Lagan Holdings, W & R Barnett Limited, Grant Thornton, Capita, Department of
Education (NICCEA) and Regus. The redevelopment of the Clarendon Dock area is still
ongoing.
Although the study area has seen significant changes in the type of industry providing the
main employment base, it has remained a focal retail centre. Of particular significance is
the Cityside Retail Park (formerly Yorkgate) which is a major employer and important retail,
service and district centre for the surrounding area. Of particular significance is the link to
the industrial past, as the expansive site of the retail park was once home to York Street Mill
and Gallagher’s Tobacco Factory. At present businesses located within the retail park
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include, Tesco, Asda (living), New Look, Movie House Cinema, Burger King, Arena Leisure,
Peacocks and Sports Direct, amongst others.
Yorkgate Business Park is situated on a thin strip of land between the M2 and York Street.
Located opposite the Cityside Retail Park. Phase I was completed in January 2007 at a
cost of £2M. Galway House (Phase I) is the first of four buildings to be built on the site,
providing retail space on the ground floors and office space above, currently housing The
Golf Centre and Unison (Public Sector Union).

2.6

The 2005 Reports
In 2005, Scott Wilson published a report that examined a range of options to improve the
efficiency of the “at-grade” York Street junction. This examination involved a staged
approach that dealt with the short, medium and long term solutions. This work focused on
traffic control measures and major junction remodelling. However, the brief was specific in
its requirement to only consider partial grade separation with links and ramps considered
under the existing structures.
The results of the assessment into possible traffic control measures are contained in a
report entitled “M1/Westlink/M2/M3 York Street Improvements Traffic Management Options
Final Report” dated June 2005. The possible traffic management measures identified in this
report involved accommodating additional traffic lanes into the constrained existing junction
but this solution was on the margins of acceptability, involving very tight road geometry and
potentially adverse impacts on pedestrians.
The possible long term solution involved completely remodelling the existing junction to
introduce grade separation. The assessment concluded that a solution was feasible within
the constraints of the site. If constructed, it would provide continuous links in all key
directions, with the exception of the link from the M3 north-bound carriageway to the
Westlink south-bound carriageway. The results of this assessment were published in a
report entitled “York Street Interchange Preliminary Appraisal Report” dated December
2005.

March 2009

41

DRD Roads Service
York Street Interchange

THIS PAGE INTENTIONALLY BLANK

March 2009

42

DRD Roads Service
York Street Interchange

3.0 Alternative Schemes
3.1

Introduction

3.1.1

Approach to Identify Alternative Schemes
This section considers the constraints that exist within the study area and investigates public
transport, roads and traffic alternative schemes. Consideration was given to each of the
alternative schemes in terms of the Scheme objectives together with published Government
policy documents. An outline case was therefore considered for each alternative scheme
and this provided the basis for further consideration. This stepped approach has been
adopted to ensure that the objectives are met, as set out in Section 1.3.
For each identified alternative scheme, a common approach was taken in relation to its
assessment. This approach centred around four steps:
•
•
•
•

3.1.2

a brief review of the current provision;
the identification of an alternative scheme;
a brief assessment of the issues associated with the alternative scheme identified; and
a review of the strategic context of the alternative scheme.

Geographical Importance of Belfast
Belfast is the capital city of Northern Ireland and the largest hub on the regional transport
system. The city occupies a strategic location on the Eastern Seaboard Corridor, serving as
a regional gateway with important links to other European cities as part of the TransEuropean Road Network. The railway services for Northern Ireland, and cross border link to
Dublin are served from Belfast, via Central and Great Victoria Street Stations. The Belfast
area has good road communications with other main centres of population within the
province and indeed the island of Ireland, with a number of routes radiating from the city,
including the M1, M2 and M3 motorways providing access for road users via private and
public transport alternatives.

3.1.3

The existing York Street junction
The Westlink commences at Junction 1 of the M1 at Broadway in south Belfast and
terminates at the existing York Street junction to the north of the city centre. The route
provides strategic links from the M1 to the M2, the M3 and the Shore Road in both north
bound and south-bound directions. It is part of the strategic road network, located on the
Eastern Seaboard Key Transport Corridor, as identified in the RSTN-TP and the majority of
its length is designated as a “special road”. It also forms part of the Euro Route E01 defined
by the UNECE.
The M2 foreshore section is also located on the Eastern Seaboard Key Transport Corridor,
as identified in the RSTN-TP and is part of the T7 Trunk Road. The M2 also forms part of
the Euro Route E01.
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The M3 is part of the strategic road network, located on the T1 Trunk Road network and
provides a strategic link between Belfast and Bangor.
The interface between these three sections of the strategic road network is managed
through a series of four signalised at-grade junctions forming the existing York Street
junction, as shown in Figure 2.4.1.

3.2

Consideration of Constraints

3.2.1

York Street and Surrounding Area
With regard to the York Street junction, the general topography of the area and development
zoning, taken from BMAP, provide a number of high-level wider constraints on development.
The area has a natural boundary to the east from the River Lagan with the boundary of the
zoned Belfast Harbour Area to the immediate east of the Dargan Bridge encircling a major
area of existing employment and industry. This boundary extends along the east of the
existing railway line to include the M2 as far north as Greencastle Interchange. The M2 is
zoned as a Protected Route within the Belfast Harbour Area whilst the Port of Belfast
included within the Belfast Harbour Area is a regional gateway.
Much of the existing York Street junction is zoned within the City Centre and within this
zoning there exist a number of additionally zoned areas as set out in Figure 6.7.3. The
existing Northside Park and Ride facility is zoned as a Development Opportunity Site, along
with the existing Pay and Display car park at Great George Street. The zoning of this
Development Opportunity Site extends to include the site of the former engineering works
located at the centre of the existing York Street junction. Lands to the immediate south of
Great George’s Street are also zoned as a Development Opportunity Site, along with lands
to the immediate east of Nelson Street, extending south from Trafalgar Street to the existing
on-slip to the M3 from Nelson Street. Clarendon Dock to the immediate east of this site has
been zoned as a Community Greenway. The existing housing to the immediate south of
Great George’s Street, including housing at Thomas Street and Lancaster Street is zoned
as the Lancaster Protected City Centre Housing Area. Lands adjacent to the Clifton Street
off-slip from the Westlink are zoned for Housing and as part of the Clifton Protected City
Centre Housing Area. Vacant land to the south of Great George’s Street, at its corner with
Nelson Street, has been zoned for Social Housing. The existing housing at Southwell Street
and North Hill Street acts as a limit to development to the north of the Westlink, although it is
noted that this housing is not Protected City Centre Housing. The existing Cityside Retail
Park is zoned as a District Centre. The existing Westlink and M3 are zoned as Protected
Routes within the City Centre.
The extent of land ownership at the location is shown on Figures 2.4.15 and 2.4.16 and this
also forms a number of high level constraints to be considered in the development of
alternative schemes.
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3.2.2

Engineering Considerations
Following consideration of the high-level wider constraints, a more focussed assessment of
the study area has been carried out to identify a number of specific engineering challenges,
which may require engineering solutions if impacted upon.
This initial review identified the following engineering challenges, as shown on Figure 3.2.1:
•
•
•
•
•
•

3.3

the Lagan Bridge and associated ramp structures;
the Dargan Bridge;
the existing Dock Street bridge;
the existing North Queen Street bridge;
the existing depressed section of the Westlink; and
Galway House in the Yorkgate Business Park.

York Street Congestion
The existing at-grade signalised York Street junction links the Westlink, the M2 and the M3
through a complex arrangement of traffic signals that interface with the surface street
network that includes York Street, York Link, Great George’s Street and Nelson Street.
Road users currently experience long delays and congestion at peak periods travelling
through this signalised gyratory system that mixes both strategic and local traffic.
Following completion of the M1/Westlink Improvements, the Westlink will have gained
additional network capacity from Broadway to the existing Divis Street junction, through the
provision of a third lane in each direction. The increased capacity of the network over this
length will improve journey time reliability. It is recognised that extensive queuing of traffic
occurs on the approaches to the York Street junction, from the Westlink, M2 and M3.
A more detailed examination of traffic conditions are examined in Section 7 including
examination of the traffic survey results and analysis.

3.4

Public Transport Alternative Schemes

3.4.1

Rail Infrastructure
The existing Belfast – Larne railway line is adjacent to the Lagan Bridge and is carried over
the existing York Street junction on Dargan Bridge. This line also is used for servicing trains
at Fortwilliam train servicing depot. Dargan Bridge carries a single railway line with a
passing point located on the bridge above Corporation Street. Another passing point is
located where Dargan Bridge runs parallel to the Dock Street bridge. In terms of operation,
the existing single railway line restricts the service frequency on this part of the rail network.
Any improvements in service frequency on this line could be limited by this constraint.
One alternative scheme would be to improve rail infrastructure in the vicinity of the study
area, to include the introduction of rail access to the Port of Belfast. The BMTP identified
the improvement of service frequency on all routes in the BMA as part of its 2015 strategy.
Figure 5.2 included within the BMTP details proposed Rail Network Improvements, including
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the protection of the alignment of a second Lagan rail crossing. This second rail crossing
would be required to facilitate a new station at Gamble Street as part of a larger public
transport interchange for the High Accessibility Zone identified in the long-term at the
existing York Street junction. Such High Accessibility Zones are envisaged to facilitate
interchange between public transport modes (rail, bus, rapid transit and taxi).
The BMTP assessment of this long-term public transport interchange concluded that a case
could not yet be made for the conversion of the existing rail network to light rail for the
expansion of the rail network with new routes. The assessment also concluded that there is
not currently a sufficient case for providing rail access to the Port of Belfast to encourage
transfer of freight from road to rail.
The BMTP acts as Technical Supplement 3 to the BMAP. In the responses prepared by the
Department of the Environment to objections to its BMAP, its Departmental Statement of 23
August 2007 gave further insight to the assessment of the proposed railway station at
Gamble Street carried out at the BMTP strategy development stage. In this Departmental
Statement, the appended consultation response from the Department for Regional
Development’s Ports and Public Transport Division follows:
“…A range of options for providing a new station in the Gamble Street area was considered.
However, the assessment of options concluded that the scheme should not be considered
as a priority for delivery within the 2015 Plan period for two key reasons:
First, the review identified that providing new station infrastructure at this location would be
costly. It concluded that the station could only feasibly be delivered as part of wholesale
redevelopment of the area which would enable the benefits of the scheme to be maximised
through increased rail patronage and through the provision of a public transport interchange
facility that serves rail, bus and rapid transit; and a contribution to the costs of the scheme to
be made by developers. As stated in the Plan, should wider redevelopment in the area
progress within the Plan period the opportunity should be taken to review the case for
providing a station at Gamble Street as part of a public transport interchange facility,
Secondly, the new station’s location very close to the existing single-track railway line over
Dargan Bridge would reduce rail operational capacity. This single-track section is already a
capacity constraint on the rail network and limits the potential for frequency increases on the
Carrickfergus/Larne and Antrim-Bleach Green lines. A further complication is that the
Dargan Bridge is also used by trains to access servicing facilities. The assessment
concluded that the provision of a new station would be contingent on rail capacity across
Dargan Bridge being increased. This would entail double-tracking the existing single-track
bridge and would be very costly. While there would be wider benefits in increasing rail
capacity at this location, the costs involved do not make it a priority within the 2015 Plan
period. However, as stated in the Plan, should wider redevelopment in the Cathedral
Quarter area progress within the Plan period the opportunity should be taken to review this
position.”
Following publication of the BMTP and BMAP, the provision of a new station at Gamble
Street along with the necessary upgrading of the existing rail infrastructure in the area has
not been included in the current ISNI IDP for Public Transport published by the Department
for Regional Development. Instead, the IDP for Public Transport has already provided for
the replacement of 13 trains used primarily on the Belfast – Larne commuter line, which
services the existing Yorkgate station, with 20 new trains under the New Trains Phase Two
programme to permit frequency enhancements on the lines around Belfast and on the
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Belfast to Derry service, which also services the Yorkgate station. This programme of
investment is listed as a milestone in the ISNI document and is reinforced in the published
IDP for Public Transport.
As stated in the BMTP and BMAP, works required to increase the capacity of the Dargan
Bridge to permit further improvements must be considered as part of the development of the
long-term High Accessibility Zone, including the public transport interchange at Gamble
Street. Any interim improvements until this long-term plan can be realised would only serve
to alleviate demand on the existing bottleneck. There would be significant constraints
restricting the construction of a second railway line, namely:
•

•

•

•
•

a separate structure to carry a second railway line could not be built to the immediate
east of the existing Dargan Bridge due to the presence of Lagan Bridge. There would
be insufficient separation between the existing Dargan Bridge and the existing Lagan
Bridge structures;
a separate structure could not be built to the immediate west of the existing Dargan
Bridge as Galway House has now been constructed and sufficient separation between
the building structure and the existing Dargan Bridge structure is not available;
Dargan Bridge could be replaced with a structure that would accommodate twin railway
lines. Any closure of the existing railway line would mean significant disruption to
existing rail services;
the complexity of construction, including the demolition of the existing structure, may
prove costly; and
the cost of any bridge replacement may be high due to significant constraints and the
complexity of construction. It may far out-weigh any benefit associated with the
provision of an additional railway line.

It is considered that the published policy documents have explored this alternative
sufficiently to enable a judgement to be made on its feasibility. It is considered that the
implementation of this rail alternative scheme would not fulfil the objectives set out in
Section 1.3 or indeed alleviate the congestion that currently exists at the York Street
junction.

3.4.2

Light Rail Transit/Bus-Based Rapid Transit System
The DRD commissioned Atkins and KPMG to undertake a Strategic Outline Case (SOC) to
assess the feasibility of the delivery of a rapid transit network in the Greater Belfast area.
This was completed in February 2008. The SOC considered two main types of rapid transit,
namely Light Rail Transit (LRT) and Bus-Based Rapid Transit (BRT), possible routes, their
associated costs and the scope for drawing in developer contributions.
The SOC considered three pilot routes to the east and west of Belfast along with a direct
link to the proposed Titanic Quarter development. The first route chosen runs from the city
centre through east Belfast. It is a corridor that suffers from high congestion levels and
limited public-transport provision. A second route runs from the city centre to the Titanic
Quarter. In light of the large scale of new development proposed for the Titanic Quarter, it
was considered essential that an appropriate public-transport scheme connect that area to
the city centre during its initial planning stage. A third route that the pilot plan considers
runs from the city centre to west Belfast, which houses one third of the city’s population and
contains the Royal Group of Hospitals.
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The SOC concluded that investment in a LRT system would not produce positive economic
results for the BMA so an alternative investment strategy would be the investment in a BRT
system servicing the area. It should be noted that a BRT system could be migrated to a
LRT system in the future. The Programme for Government 2008-2011 highlights rapid
transit as a key priority with a commitment to start work on the first scheme by 2011. The
published ISNI includes an allocation of £111M over the next 10 years for the development
of these three pilot schemes.
Following the announcement by the Regional Development Minister, Mr. Conor Murphy MP
MLA, in April 2008 that a rapid transit network for Belfast is viable, the Minister announced
in November 2008 that the Northern Ireland Executive had given the go-ahead to start work
on a BRT system for Belfast. The next phase of the scheme would be to carry out a
detailed design for a BRT system connecting Belfast City Centre to west Belfast, east
Belfast and the Titanic Quarter. The Minister has recognised that north Belfast has not
been included in these pilot schemes but has acknowledged that, if the pilot schemes are
successful, scope exists for the development of a BRT system in north Belfast at a later
phase of development (i.e. after the three pilot schemes are in place). This could include
the use of Crumlin Road to serve proposed development at the Girdwood site, Crumlin
Road jail and the courthouse.
Any scheme that may be planned to serve the north Belfast area could use the existing
roads infrastructure around the York Street junction. A route to the north of the city could be
provided along Corporation Street making use of the existing bus lane and potentially tie in
with the proposed CITI BRT route at Queen’s Square. This route could service the docks
and could service a proposed new rail station at Gamble Street. Until the Gamble Street
station becomes a firm plan, it would have the potential to service the existing Yorkgate rail
station and possibly a future Park and Ride facility at Fortwilliam. Some key issues
associated with any proposals to implement a BRT system at York Street junction are
identified below:
•
•
•
•
•
•

traffic disruption due to works required at key junctions on the strategic road network;
reduced operational efficiency of York Street junction;
potential delays for buses that use Quality Bus Corridors (QBCs) in the York Street
area;
potential works required to hardshoulders on M2 if this were the proposed route;
potential reduction in traffic volumes on the M2 at Nelson Street; and
may be difficult to migrate to LRT system in the future with this option.

The implementation plans for the BRT system are set to progress with the Programme for
Government highlighting a commitment to start construction work on the first scheme by
2011. It is considered that the implementation of an alternative scheme to extend the BRT
to north Belfast may not be feasible at this point in time as it would not address the issue of
congestion at the existing York Street junction.

3.4.3

Quality Bus Corridors
The RDS proposed the development of an extensive QBC network which the BMTP
developed further to focus upon radial and orbital metropolitan transport corridors for the
BMA. In total, twelve QBCs were identified for the BMA, including the Shore Road QBC and
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the M2 (City Express) QBC serving Newtownabbey. A schedule for the implementation of
these QBCs has been developed by Roads Service and a number of priority measures have
been introduced on these identified QBCs. Proposals for the development of the Shore
Road QBC are at a preliminary stage, with a number of measures identified that could be
delivered with costs of the order of approximately £50-60k, based on outline estimates
provided by Roads Service. Proposals for the M2 (City Express) QBC are also at a
preliminary stage and include the introduction of bus use of the hardshoulder from
Fortwilliam to York Street. These proposals will be developed along with the proposed
development of a Park and Ride facility at Fortwilliam as more particularly described in
Section 3.4.4.
The Translink Corporate Plan 2008 identifies a key issue in relation to bus speeds in
Belfast. Bus speeds have fallen by 20.4% over the past 6 years (8.9% in the past year)
against a BMTP target of a 15% improvement by 2015. Translink consider that without
further development of the implementation of bus priority measures on the QBCs, this will
continue to decline. In their view, this will mean that additional fleet procured under the ISNI
2008-2018 for the intended improvement of service frequencies will be required to maintain
the existing timetable. This would represent significant additional cost, reduced efficiency of
operations and lost opportunity.
It is considered that the investment of QBCs alone would not remove the current bottleneck
on the strategic road network at the existing York Street junction. However, improvements
at the existing York Street junction, to create a free-flowing traffic scenario, would deliver
improved services to the existing public transport network. Further improvements to QBCs
with regard to bus priority measures, within an improved York Street junction arrangement,
could be considered at a future stage through consultation with Translink.

3.4.4

Park and Ride Facilities
There are existing Park and Ride facilities at the existing York Street junction, with 394
spaces available at the existing Northside Park and Ride facility and 16 spaces at the
nearby Yorkgate Park and Ride facility, serving the existing Yorkgate railway station. The
BMTP proposed the introduction of a new local Park and Ride facility at Fortwilliam
Roundabout. Proposals for the development of this site remain at a preliminary stage to
maximise integration with redevelopment of the area and the facility is unlikely to be in place
prior to 2012. The development of this facility would be contingent on the development of
bus priority measures on the M2 to include the bus use of the hardshoulder between
Fortwilliam and York Street. It is envisaged that this facility could be delivered in stages,
with costs for the delivery of the initial pilot stage of the order of approximately £100k. Plans
are also being developed for the introduction of an additional local Park and Ride facility at
Ballyhenry which is expected to be in place by 2011, providing an additional 100 spaces.
The BMTP also proposed the introduction of a strategic Park and Ride facility at
Sandyknowes, but again plans are of a preliminary nature and unlikely to be implemented
within the 2008-2018 ISNI investment period.
In a similar manner to the improvement of existing QBCs, investment in Park and Ride
facilities would not remove the existing bottleneck at the York Street junction, but rather
alleviate demand. Park and Ride facilities may be considered in the detailed design of any
improvement scheme considered for the York Street junction. This could include the
inclusion of works to permit hardshoulder bus running on the M2 foreshore to facilitate the
implementation of the proposed Park and Ride facility at Fortwilliam. Any potential Park and
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Ride scheme included within the proposed Scheme should seek to ensure that the existing
provision at York Street is maintained as a minimum, with potential to develop further Park
and Ride facilities being explored through consultation with Translink.

3.5

Road and Traffic Alternative Schemes

3.5.1

Introduction
A variety of alternative road infrastructure and traffic management schemes were examined.
Initial alternative schemes were considered initially without any constraints in order to
ensure a full spectrum of possibilities had been raised. Subsequently these were re
examined with a view minimising the impact that any particular alternative scheme may
have on the environment, public rights of way, settlements and public utilities contained
within the study area.

3.5.2

Widening of Westlink and Grade Separation at York Street
The M1/Westlink Improvements up to Divis Street on the southern side of York Street and
the M2 Improvements up to Junction 2 (Greencastle Interchange) on the northern side of
York Street will increase capacity on the strategic road network up to these identified
junctions. Beyond these junctions, towards York Street, the strategic road network remains
unchanged. It is acknowledged that the provision of these improvements will remove the
existing bottlenecks on the Westlink, hence improving capacity and journey time reliability.
However, the existing signalised junction at York Street is operating as before the
improvements took place on the M1/Westlink and M2. With this increased capacity on
approach, increased congestion will occur at the York Street junction as the junction
efficiency is decreased.
One alternative scheme involved the possible widening of the Westlink from Divis Street to
York Street to provide three lanes in each direction, in conjunction with grade separated
three-lane links between the widened Westlink and M2. The aim of this alternative scheme
was to provide increased capacity between Divis Street on the Westlink and Junction 2
(Greencastle Interchange) on the M2. It was anticipated that this option could relieve
congestion in the York Street area and would provide wider benefits to the movement of
traffic on this part of the strategic road network. The wider benefits may include:
•
•
•
•

improved reliability of journey time;
improved access to regional gateways;
improved public transport links; and
segregation of strategic and local traffic.

An indicative layout for this option is shown in Figure 3.5.1. This would effectively be a final
upgrade of the northern section of the existing Westlink corridor and would require
significant works to widen the existing canyon section. The works would require substantial
land take and the vesting of a significant number of properties adjacent to the route. This
would also include the replacement of the existing Divis Street, Peter’s Hill and Clifton Street
overbridges and Nelson Street underbridge. The existing Divis footbridge may also require
replacement with a new structure to accommodate the increased carriageway width. All slip
roads at the Divis Street and Clifton Street junctions would have to be closed for
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considerable duration during the widening works, although works could be sequenced to
avoid closure of all slip roads at the same time. The construction of the new retaining walls
and slip roads at the location would pose a significant engineering challenge and would
create major disruption to all routes in the area. The significant engineering challenges
would be reflected in very high construction costs for the required works.
Given the engineering considerations at the site as detailed in Section 3.2.2, the merge
arrangements that need to be provided on the M2 foreshore, to accommodate the wider
Westlink to M2 link, would pose a significant engineering challenge. As detailed in Section
2.4.1.5, the north-bound carriageway comprises five lanes, with two lanes joining from the
M3, and the existing three lanes merging from the existing York Street junction. The
existing lane drop at Fortwilliam would reduce the north-bound carriageway to four lanes
north of Fortwilliam. If three lanes from a grade-separated Westlink to M2 link merge with
the existing two lanes from the M3, additional widening of the north-bound carriageway
would be required to accommodate a direct lane gain arrangement for a York Street to M2
link. The widening required to provide this arrangement would not be feasible due to the
location of the railway line to the west of the north-bound carriageway. The alternative is to
reduce the Westlink to M2 link to two lanes on approach to the merge with the M3, leaving
one lane available for merging flows from the existing York Street junction. However, any
reduction in the number of north-bound lanes on the Westlink to M2 link would decrease the
overall capacity of the link and reduce the benefits that this link could offer.
Having considered the feasibility in engineering terms and including the significant element
of cost associated with the construction of this alternative scheme, it was considered
reasonable that this alternative scheme could be discounted without the need to consider
other factors such as e.g. environment including severance, safety and integration. It was
considered that this alternative scheme was not sufficiently robust enough to be taken
forward.

3.5.3

Tunnel Linking Westlink to M2
The provision of a tunnel link between the Westlink and M2 was considered as a means to
provide better geometry without compromising on cross-section due to the existing bridge
substructures. An indicative layout for this tunnel option is shown in Figure 3.5.2. There
were a number of engineering challenges associated with this alternative scheme, including:
•
•
•
•
•
•
•
•
•

the location of existing developments and piled foundations;
poor ground conditions at the location;
construction of the portals at each end of the tunnel;
requirement for service tunnel (based on the length of the tunnel);
ventilation;
safety;
control systems;
interference with the existing piled embankment for the M2; and
traffic management and disruption for construction of the portals.

Discussions with geotechnical specialists suggested that construction of a 2km long tunnel
of this nature would generate substantial construction costs. Given these substantial costs,
along with the significant engineering challenges presented by the provision of a tunnel
solution, it was considered reasonable that this alternative scheme could be discounted
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without the need to consider other factors such as e.g. environment including severance,
safety and integration.

3.5.4

Traffic Management

3.5.4.1

Previous 2005 Traffic Management Report
As previously stated in Section 2.6, Scott Wilson produced a Traffic Management Options
Report in 2005. This report investigated the extent to which traffic management options
could assist in relieving traffic congestion at York Street junction. It recognised that, should
traffic grow with the assumed national forecasts, significant improvements would be
required if the junction was to operate efficiently. The report considered traffic management
options in terms of traffic capacity only and concluded that a combination of improvements
would be required at the junction to reduce saturation levels to generally less than 90% over
the five year period 2005 – 2010. These improvements considered the provision of a fourth
lane from York Street to the M2, with an additional lane from Great George’s Street to the
Westlink, from Nelson Street to Great George’s Street and from the Westlink to the M2. It
was demonstrated that these improvements could provide benefits up to 2010. This would
be a short term measure to alleviate congestion and would not achieve the scheme specific
objective for the removal of the bottleneck set out in Section 1.3, hence these measures
were not considered further.

3.5.4.2

Diversion of Strategic Traffic
The possible diversion of strategic traffic from the strategic road network to alternative
routes on the local road network was considered. However, the merging of strategic and
non-strategic traffic is contrary to good engineering practice on the grounds of the
Government’s five key criteria. Furthermore, the local roads network does not contain
sufficient capacity to cope with the introduction of strategic traffic to the local road network.

3.5.4.3

Prohibition of Existing Movements
Consideration was given to the implementation of traffic management measures such as the
removal of links on York Street and the link from Nelson Street to the city centre, to alleviate
demand on the existing bottleneck. Traffic intending to reach the Shore Road from Great
Patrick Street would be diverted to North Queen Street and Brougham Street to rejoin the
Shore Road. Traffic on Great Patrick Street would be diverted to Clifton Street, using the
north-bound slip road to join Westlink. The following key issues were identified with the
proposed traffic management measures:
•
•

•
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the closure of York Street would create significant community severance and would
increase existing congestion on the diversion routes;
the closure of York Street would require the provision of an overbridge structure in a
north-south direction at York Street to replace lost bus, pedestrian and cycle routes and
facilitate the future development for these networks set out in the BMTP and BMAP; and
the existing traffic signals located at the junction of Nelson Street and York Link would
have to be retained to control the Westlink to M3 traffic movement and M2 to Westlink
traffic movement.
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This option was reviewed and subsequently discounted as it was considered the junction
would remain as a significant bottleneck on the strategic road network.
3.5.4.4

Active Traffic Management
Following completion of the improvement works under the Roads Service DBFO Package 1
Contract, an Active Traffic Management system will be implemented on the Westlink and
M2. Active Traffic Management is the name given to the use of intelligent communications
systems that set mandatory speed limits to regulate the flow of traffic on carriageways. It
was successfully piloted in the U.K. by the Highways Agency on the M42 in 2006 and found
to improve journey time reliability.
It is considered that Active Traffic Management would be most effective in conjunction with
an alternative scheme to grade separate some or all of the existing Westlink, M2 and M3
links at the York Street junction. Whilst it is considered that its provision alone would not
achieve the scheme specific objective for the removal of the bottleneck set out in Section
1.3, the opportunity to extend the Active Traffic Management system could be explored
through consultation with Roads Service TICC at future design development stage.

3.5.5

Grade Separation at York Street Junction

3.5.5.1

Comparison with Widening of the Westlink
Section 3.5.2 considers the provision of a widened Westlink and three-lane, grade
separated links between the Westlink and the M2 as an alternative scheme was discounted.
This was due to the significant engineering challenges which would need to be overcome to
maintain all present links at the existing York Street junction along with widening of the
Westlink canyon section and the significant cost and environmental impacts associated with
providing such a scheme.
Another alternative scheme considered was the grade separation of several links in the
vicinity of the existing York Street junction. However, grade separated links between the
Westlink and M2 would be restricted to a maximum of two lanes so that merge
arrangements to the north-bound carriageway of the M2 could be provided without
significant additional widening. The links between Westlink and M2 would be arranged such
that two lanes in each direction would be maintained on the Westlink south of the Clifton
Street junction.
The concept of grade separation in the York Street area has greater advantages over the
other road and traffic alternatives considered and could provide additional benefits to other
modes of transport. As mentioned previously, the canyon section of Westlink would remain
virtually intact with this alternative, hence providing carriageway cross section continuity
between the Westlink and any new road layout considered. The connection into the existing
road network at the Westlink canyon section would be more straightforward than any
connection involving widening of this area. Connection to the M2, on the northern side from
the Westlink, would be less complicated with continuity of carriageway cross section being
maintained. The removal of local traffic from strategic traffic would also have the benefit of
improving traffic conditions at the junction. It would improve public transport links to/from
the area. A junction layout to achieve grade separation at the York Street junction was
developed at a high level as part of the preliminary appraisal process. This process was
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undertaken by Roads Service and concluded with the publication of the 2005 Preliminary
Appraisal Report prepared by Scott Wilson. The resulting option evolved through a large
number of iterations and its indicative layout is shown in Figure 3.5.3.
Whilst this high level option was a robust and feasible scheme, it was limited to the extent
that the layout only represented a point in time in a complex three dimensional design
process based on clearly defined design standards and assumptions. As stated in the 2005
Preliminary Appraisal Report, the next step in the development of a scheme was to revisit
these standards and assumptions. Development of this alternative scheme considered
grade separation at a number of levels, namely:
•
•
3.5.5.2

full grade separation; and
partial grade separation.

Full Grade Separation
Full grade separation is considered to be the complete separation of all links between
Westlink, M2 and M3 and would provide free flow from one mainline to another, i.e. a full
interchange solution. This could be achieved through the use of:
•
•

a fully depressed alternative scheme; or
a fully elevated alternative scheme.

For a fully depressed alternative scheme, all links would be provided at existing street level
or in cutting below the soffits of the Lagan and Dargan Bridges. In a fully elevated
alternative scheme, all links would be provided over the decks of the Lagan and Dargan
Bridges. The constraints imposed by the Lagan and Dargan Bridges limit the geometry of
the fully depressed alternative scheme and also create significant engineering challenges
including structural solutions, ground conditions and traffic management. An alternative
elevated scheme would provide a better geometric standard, but would have a greater
visual impact and cost. By combining depressed and elevated links an optimum solution
may be found that seeks to achieve the full grade separation of links whilst achieving a
balance between the engineering challenges and environmental impacts. Full grade
separation was considered to have the potential to achieve the objectives set out in Section
1.3.
3.5.5.3

Partial Grade Separation
This alternative scheme considered the introduction of partial grade separation, where only
some of the links between the Westlink, M2 and M3 are grade separated. This would create
a partial grade separated junction rather than a full interchange solution. This would allow
for a full consideration of the merits of providing an interim solution, with the opportunity to
provide further grade separation on the other links as part of a phased solution. By
combining depressed and elevated links an optimum solution could be found that fulfils
partial grade separation of links whilst achieving a balance between the engineering
challenges and environmental impacts. It is considered partial grade separation could be
feasible, with a number of links remaining subject to signal control at an at-grade junction.
The impact of retaining an at-grade junction on these links would require detailed traffic
modelling and assessment. Partial grade separation was therefore considered to have the
potential to achieve the objectives set out in Section 1.3.
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3.6

Review of Alternative Schemes
Belfast’s strategic location on the Eastern Seaboard Corridor makes it a regional gateway
for road, rail and sea links to other European cities. The function of York Street junction,
within the city of Belfast, is crucial to the movement of traffic into, out of and around the
periphery of the city. The area surrounding York Street junction is constrained by existing
housing, commercial, retail and industrial properties, existing rail infrastructure and existing
roads infrastructure including the Westlink, the M2 and the M3. Strategic and non-strategic
traffic flows converge at York Street and local traffic movements need to be catered for as
well as the strategic traffic movements. As a result, the existing York Street junction is
considered to be a bottleneck within the strategic road network.
Consideration of alternative schemes to improve public transport in the area around York
Street junction as described previously has concluded that a public transport solution in
itself will not alleviate the bottleneck that currently exists at the York Street junction.
However, it is considered that any future improvements that would reduce congestion may
assist ongoing future public transport proposals by the Department.
The strategic context for removal of the bottleneck has been demonstrated in published
government policy documents referenced in Section 1. Furthermore, given the ongoing
infrastructure improvement works on the M1/Westlink and M2, it is the next logical step to
consider the removal of the bottleneck in this location. However, any solution at the York
Street junction will be challenging given the constraints identified in Section 3.2.
The most effective alternative scheme to address the bottleneck is therefore that involving
the full grade separation or partial grade separation of the Westlink, M2 and M3 at York
Street. While the traffic management alternative schemes would offer a degree of relief this
would not be sustainable with the continued traffic growth patterns. It is therefore the grade
separation alternatives that will form the basis of the DMRB Stage 1 Preliminary Options
review.
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4.0 Engineering Assessment of Preliminary Options
4.1

Introduction
The aim of the DMRB Stage 1 Scheme Assessment reporting process leading to the
Preliminary Options Report is to identify the environmental, engineering, economic and
traffic advantages, disadvantages and constraints associated with broadly defined
improvements. As previously discussed the study area at York Street has very limited
opportunity for a range of alternative schemes to be considered. Indeed there is, in
practice, no lateral scope with the only significant improvements comprising what has been
termed full and partial grade separation. The severity of the constraints resulted in a finite
number of individual elements being identified that could be combined into a number of
Preliminary Options. In doing so each of these elements were required to be considered in
much greater detail than would normally be expected at this stage in the assessment
process to ensure that they were feasible and deliverable. This should therefore not detract
from the aims of the DMRB Stage 1 Scheme Assessment objectives which are intended to
be broad-based.
Each of the Preliminary Options under consideration have been identified through iteration
in a process where engineering and environmental assessment are taken into account to
ensure that the effects on the natural and man-made environment are reduced by measures
included in the Scheme and that any unavoidable effects have been mitigated or
compensated. As noted there were numerous engineering challenges within the study area
so a detailed engineering design process was required to ensure each route alignment
satisfied the design standards selected following a consideration of broad engineering
issues as reported in Section 4.2. While the level of detail is greater than could be expected
at this stage, this will be further revisited at the DMRB Stage 2 Scheme Assessment stage.
Six Preliminary Options were identified as broadly outlined in Section 4.3. Each of these
Preliminary Options incorporated combinations of the elements to reflect the improvements
comprising either full grade separation or partial grade separation. Figures referenced in
Section 4.4 have been prepared to demonstrate the detailed engineering design work
carried out for each Preliminary Option identified. These Figures are included within
Volume 2 of this report.
In assessing each of the Preliminary Options the combinations of the various individual
elements will be considered. The purpose of this will be to ensure that there is sufficient
justification to recommend that the improvements as identified can be taken forward to the
next stage. In doing so there may be opportunities from both a practical and an economic
perspective to reduce the number of Preliminary Options to be taken forward. However this
should not preclude the development of the individual elements during further assessment.
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4.2

Design Standards

4.2.1

Selection of Design Standards

4.2.1.1

Issues Considered
The selection of appropriate design standards from the DMRB is related to road function,
volume of traffic and terrain, with additional procedures for the recognition and appropriate
treatment of potential hazards.
A basic assumption in the approach is that drivers receive an indication of the standard of
the road from local surrounding features such as the terrain, levels and types of flow, as well
as geometric elements. Additional design consideration or special signing will only be
necessary where the information available to the driver may lead to incorrect interpretation
and consequent danger.
It is readily acknowledged that there will be some degree of physical impact on the
surroundings associated with the construction of all the Preliminary Options considered.
In order to select appropriate design standards for the geometry of the Preliminary Options,
a number of broad engineering issues have been considered, including, but not limited to:
•
•
•
•
•
•
•
•
•
•
•
•

Design Speed;
cross-section;
weaving lengths;
merge/diverge layouts;
consistency with existing provision;
driver characteristics;
driver perception;
safety barrier provision;
carriageway lighting;
future provision for maintenance;
Relaxations and Departures from Standard; and
earthworks.

Further detail on these issues is provided in Sections 4.2.1.2 to 4.2.1.13 below, with the
selected design standards adopted following consideration of these issues summarised in
Section 4.2.2.
4.2.1.2

Design Speed
Within Design Standard TD 9/93 of the DMRB, Design Speed is an index which links road
function, traffic flow and terrain to the design parameters of sight distance and curvature to
ensure that a driver is presented with a reasonably consistent speed environment. In
practice, most roads will only be constrained to minimum parameter values over short
sections or on specific geometric elements.
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The selected Design Speed should be consistent with the speeds that drivers are likely to
expect on a given road. The Design Speed of a road has a direct impact on the cost, safety
and quality of the finished project. In the Preliminary Options considered, the Design Speed
selected was as high as practicable to attain a specified degree of safety, mobility and
efficiency while taking into consideration constraints of environmental quality, social and
political impacts, economics and aesthetics.
In addition, within each Preliminary Option considered, the chosen Design Speed has been
applied consistently throughout the section, keeping in mind the speed drivers are likely to
expect. The proper use of Design Speed creates consistent roads and expectations for the
driver. The Design Speed chosen for each Preliminary Option is presented in Section 4.4.
4.2.1.3

Cross-section
The following considerations influence the choice of cross-section from those specified in
Design Standard TD 27/05 of the DMRB:
•
•
•
•

it forms part of the total road design;
it is inter-dependent on other design considerations;
a holistic approach must be taken; and
it must have regard for traffic flows carried by link.

Decisions about the dimensions to be used for an individual cross-section element are
considerably inter-dependent on other design considerations, i.e. the hardshoulder/verge
width can only logically be set in relation to the sight distance available due to vertical and
horizontal alignments, the carriageway surface treatment, adjoining lane widths and
predicted traffic volumes and composition. High flows may carry a greater risk of queues
and standing traffic approaching junctions in the peak period. Conversely lower flows may
encourage higher speeds (TD 9/93).
A holistic approach has been taken with regard to design of Preliminary Options and the
cross-section parameters have been determined in conjunction with all other aspects of the
road design, including landscaping. The aim of providing the highest standard of crosssection possible has been applied to each link using the standards set out in Design
Standard TD 27/05. It was accepted that it would be necessary to reduce the standard of
link cross-sections. The reduction in standard of cross-section enabled links to be designed
that otherwise would not be possible due to significant engineering challenges that are
present in the area. A preliminary assessment of link traffic flow capacity enabled decisions
to be made on the cross-section that must be adopted for a particular link. Further
consideration of link traffic flow capacity will be made at future stages of the design process,
as part of the DMRB Stage 2 Scheme Assessment. Cross-sections used in Preliminary
Options are detailed in Section 4.4 of this report.
4.2.1.4

Weaving Lengths
The positioning of an interchange at York Street requires careful consideration given the
weaving length that could be provided on new links relative to the existing merges and
diverges on the adjacent strategic road network. Within the DMRB, Design Standard TD
22/06 sets out minimum criteria on the weaving lengths, or distance between a merge and a
successive diverge, that must be provided on new links included within grade-separated
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junctions. It is important to note that the measurement of weaving lengths is dependent on
the particular successive merge and diverge arrangement in place.
The Absolute Minimum weaving lengths, provided under the requirements of TD 22/06, are
a function of Design Speed. Table 4.2.1 details the absolute minimum weaving lengths that
must be provided. A limiting factor used in the design of interchanges under TD 22/06 is
that successive merges or diverges must be separated by a spacing of at least 3.75V,
where V is the Design Speed of the mainline or connector road. This requirement also
applies in the situation where a diverge is followed by a merge. A merge followed by a
diverge is not governed by the 3.75V spacing (this is a weaving section as detailed above).
Table 4.2.1: Design Standards and Design Speed
DESIGN SPEED

MINIMUM
WEAVING
LENGTH

DISTANCE BETWEEN
SUCCESSIVE
MERGES/DIVERGES

70 kph

170m

263m

60 kph

130m

225m

A full weaving analysis with regard to traffic flows has not been undertaken at this stage. It
is considered that surrounding site constraints will dictate whether weaving length on
particular links can be provided or not. The Absolute Minimum weaving length has been
used as the minimum standard to assess whether or not a merge/diverge arrangement
could be provided on a particular link. Where this could not be achieved, the merge/diverge
arrangement was not provided. A more detailed assessment, including the use of predicted
traffic flows on links, will be undertaken as part of the DMRB Stage 2 Scheme Assessment.
4.2.1.5

Merge/Diverge Layouts
Standard merge/diverge layouts have been adopted from DMRB Design Standard TD 22/06
and are consistent with the merge/diverge layouts present on the existing road network in
the area. A preliminary assessment of link traffic flow has enabled decisions to be made on
the type of merge/diverge layouts that could be adopted for a particular link. Desirable
minimum layout standards have been used for all merge/diverge layouts in each Preliminary
Option considered. This ensured a high level of safety at decision points on particular links.
Further consideration of link traffic flow will be made as part of the DMRB Stage 2 Scheme
Assessment to refine the merge/diverge layouts.

4.2.1.6

Consistency with existing provision
To achieve a high standard of road safety, the Preliminary Options considered have been
optimised by linking geometric elements to a Design Speed, so that the resulting geometry
has a consistency which reduces the likelihood of a driver being presented with an
unexpected situation. The Scheme extends from a point on the Westlink dual carriageway
and links to the M2 and M3. Given the significant engineering challenges at the location, as
detailed in Section 3.2, the horizontal alignments of these links were limited to either
Desirable Minimum or steps below Desirable Minimum standards. Upon comparison with
the horizontal and vertical standards on the Westlink, M2 and M3 set out in Section 2.4,
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such provision would be consistent with the existing provision on these carriageways and
achieve the required consistency in design on the network. This concept of driver
expectation forms part of the design practice adopted in the design of the Preliminary
Options.
4.2.1.7

Driver Characteristics
The most important driver characteristics are:
•
•
•
•
•

a susceptibility to confusion from surprise;
a tendency to act according to habit;
the desire to take a ‘natural’ movement path;
the need for adequate reaction and decision making times; and
an ability to select the correct action from a range of alternatives.

To avoid surprises, and the possible dangerous resulting reactions, it is essential to provide
drivers with a continuous flow of advice on the state of the road ahead. This advice is
mostly visual and can be provided by means such as road layout, advance signing and road
markings. The acceptance and subsequent treatment of this information depends largely on
each driver’s visual ability, reaction time and decision making processes.
Driver characteristics have been considered in the development of Preliminary Options.
This has influenced the road alignment, the approaching decision points on a particular
alignment and interaction with other traffic, vehicular or pedestrian activity which may affect,
or be in conflict, with drivers. The design of each Preliminary Option has also strived to
satisfy the following criteria:
•
•

•
•
•

4.2.1.8

driver's expectations are recognised, and unexpected, unusual or inconsistent design or
operational situations avoided or minimised;
predictable behaviour is encouraged through familiarity and habit (e.g. there should be a
limited range of intersection and interchange design formats, each appropriate to a
given situation, and similar designs should be used in similar situations);
consistency of design and driver behaviour is maintained from element to element (e.g.
avoidance of significant changes in design and operating speeds along a particular link);
the information that is provided should decrease the driver's uncertainty, not increase it
(e.g. avoid presenting several alternatives to the driver at the same time); and
clear sight lines and adequate sight distances are provided to allow time for decisionmaking and, wherever possible, margins are allowed for error and recovery.

Driver Perception
Operating speeds tend to vary on urban roads. In these cases, drivers will slow down, if
necessary, for a curve, and increase speed, where possible, on straights and larger radius
horizontal curves. The operating speeds on long straights and large radius curves should
match the speed environment. There may also be cases on roads where operating speeds
have to vary due to some local constraint or short constrained section of road that could not
be designed to a standard equal to the speed environment.
The foregoing explanation of vehicle operating speeds means that many horizontal curves
are designed on the basis of the speed that drivers are prepared to slow down to
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accommodate that curve. When approaching a curve, drivers regulate their speed from the
apparent curvature of the road ahead. In practice, there is some variation in curve entry
speeds. In turn, this gives rise to two important curve perception issues:
•
•

horizontal curve perception distance; and
the length of transition curves.

When vehicles have to slow down for a horizontal curve, drivers must see a sufficient
amount of the curve in order to perceive its curvature, react and slow down appropriately for
the curve. Sufficient sight distance for a horizontal curve should be provided through the
practice of not having a horizontal curve start over a crest and through the normal principles
of alignment co-ordination. The use of longer transitions than those based on the normal
superelevation runoff length should be avoided when curve operating speeds are such that
drivers have to reduce speed for that curve. These principles have been adopted in the
design of Preliminary Options as it is critical that drivers perceive the horizontal curves
ahead.
4.2.1.9

Safety Barrier Provision
A wide variety of safety barriers are available for installation along roads, including both
longitudinal barriers and crash cushions. Longitudinal barriers (such as guardrails and
median barriers) are designed primarily to redirect errant vehicles and keep them from going
beyond the edge of the roadway. Crash cushions primarily serve to decelerate errant
vehicles to a complete stop.
The design of a safety barrier system is an important detail that will contribute to the overall
look or theme of the Preliminary Option design; therefore, in addition to safety, the selection
of an appropriate barrier design should include aesthetic considerations. In addition, all
safety barriers must meet crash-testing guidelines for the type of road being designed.
Crash-testing guidelines have different levels, depending on the class of road and the type
of vehicles that will use that road. The requirements of Design Standard TD 19/06:
Requirement for Road Restraint Systems (DMRB 2.2.8) have been considered in the
development of the Preliminary Options. The provision of safety barrier will be investigated
in detail as part of the DMRB Stage 2 Scheme Assessment.

4.2.1.10 Carriageway Lighting
The decision whether or not to provide road lighting will require reference to Technical
Advice (TA) 49/07 entitled “Appraisal of New and Replacement Lighting on the Strategic
Motorway and All Purpose Trunk Road Network” (DMRB 8.2) and will be considered as part
of the DMRB Stage 2 Scheme Assessment. Carriageway lighting is provided at the existing
junction arrangement and on all approach roads. It should be noted that carriageway
lighting will have a significant impact on the surrounding environment depending on the
vertical alignment of the proposed Preliminary Option considered.
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4.2.1.11 Future Provision for Maintenance
All roads should be capable of safe and satisfactory operation during maintenance works
that require lane closures or contra-flow working by consideration of necessary traffic
management measures, including temporary signing. Routine maintenance activities will
require access to structures and ancillary items such as drainage, signs, lighting, signalling
equipment, telephones, planting and mown areas. For winter maintenance activities,
consideration should be given to ploughed snow storage, salting routes and diversion
routes.
A preliminary assessment of maintenance provision has been made at this early stage of
the design process to ensure possible diversionary routes are available. As part of the
DMRB Stage 2 Scheme Assessment, it will be necessary to consider access for
maintenance and repair for each link and to establish a safe means of achieving this end.
4.2.1.12 Relaxations and Departures from Standard
The DMRB contains both technical advice and technical direction. The standards define a
sequence of parameter values in the form of a hierarchy of geometric design criteria related
to Design Speeds. This three-tier hierarchy enables a flexible approach to be applied to a
range of situations where the strict application of the Desirable Minimum Standards would
lead to disproportionately high construction costs or severe environmental impact upon
people, properties or landscapes. Designs with at least Desirable Minimum Standards will
produce a high standard of road safety and this was the initial objective when developing
the Preliminary Options.
The limit for Relaxations is defined by a given number of Design Steps below a specific
benchmark, usually the Desirable Minimum. Relaxations vary according to the type of road
– motorway or all-purpose – and whether the Design Speed is at the upper or lower limit of
each Design Speed Category band. Such Relaxations are submitted to the Overseeing
Organisation for approval before incorporation into the design. In situations of exceptional
difficulty, which cannot be overcome by Relaxations, it may be possible to overcome them
by adoption of Departures, the third tier of the hierarchy. Proposals for Departures from
Standard must also be submitted to the Overseeing Organisation for approval before
incorporation into a design layout to ensure that safety is not significantly reduced.
It is inevitable that many Relaxations and Departures will be required for any Preliminary
Option considered. The starting point, however, is that Preliminary Options will endeavour
to be designed within Standards as far as is reasonably practicable, with Departures only
being considered once all other possibilities have been assessed and rejected.
4.2.1.13 Earthworks
Given the urban location and the presence of existing residential and commercial
developments adjacent to all Preliminary Options, there was limited scope for introducing
graded slopes on cuttings. Cuttings were therefore supported by retaining structures where
appropriate. Where sufficient area existed, slopes were typically graded at a 1:3 (V : H) side
slope both for cuttings and embankments.
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4.2.2

Geometric Design Standards
Table 4.2.2 details the geometric design standards adopted for the main links. Design
standards given in these tables have been adopted from TD 27/05 and TD 9/93 of the
DMRB.
Table 4.2.2: Standards Adopted in Preliminary Option Design
GEOMETRICAL DESIGN ELEMENT

DESIGN STANDARD ADOPTED

Design Speed

70Akph or 60Bkph

Horizontal Alignment

Minimum radius = 90m

Vertical Alignment

Minimum crest K value = 10
Minimum sag K value = 9

Grade

Maximum = 6% (70Akph Design Speed)
Maximum = 8% (60Bkph Design Speed)

Superelevation

Maximum = 7%

Vertical clearance

Minimum clearance = 5.3m
under structures

Stopping Sight Distance (SSD)

Minimum = 70m

Weaving Length (Lact)

70kph Links = 170m
60kph Links = 130m

The design standards adopted take into account the following:
•
•
•
•

the existing local and strategic road network;
the location of the existing Lagan Bridge and Dargan Bridge and associated sub
structures and approach embankments;
existing dense housing and other large commercial properties in the vicinity; and
the existing depressed section of the Westlink at Clifton Street.

Due to the physical engineering challenges encountered at the site, particularly the existing
sub-structure to the Lagan Bridge and Dargan Bridge, cross-section standards vary across
the Preliminary Options and thus are not listed in the following tables. Cross-sections
chosen for the Preliminary Options are detailed in Section 4.4 of this report.

4.3

Engineering Overview of Preliminary Options

4.3.1

Introduction
Six Preliminary Options have been developed to the minimum geometric standards
described previously in Section 4.2.14 as adopted from TD 9/93 and TD 27/05 of the DMRB.
A brief engineering overview of the Preliminary Options is delivered below. In order to
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distinguish the connector roads, the concept of naming each connector road as Links under
the convention in Tables 4.3.1 to 4.3.6 inclusive has been used:
Table 4.3.1: Link Names for Preliminary Option 1
FROM

TO

LINK NAME

M2

Westlink

A

Dock Street

M3

B

M3

Westlink

C

Dock Street

Westlink

D

Westlink

M2

E

Westlink

M3

F

Westlink

York Street (North)

G

York Street (North)

M2

H

York Street (South)

York Street (North)

I

Table 4.3.2: Link Names for Preliminary Option 2
FROM

TO

M2

Westlink

A

Dock Street

M3

B

M3

Westlink

C

Nelson Street

Westlink

D

Westlink

M2

E

Westlink

M3

F

Westlink

York Street (North)

G

York Street (North)

M2

H

York Street (South)

York Street (North)

I

M3

York Street (South)

J
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Table 4.3.3: Link Names for Preliminary Option 3
FROM

TO

LINK NAME

M2

Westlink

A

Dock Street

M3

B

M3

Westlink

C

Dock Street

Westlink

D

Westlink

M2

E

Westlink

M3

F

Westlink

York Street (North)

G

York Street (North)

M2

H

York Street (South)

York Street (North)

I

M3

York Street (South)

J

Table 4.3.4: Link Names for Preliminary Option 4
FROM

TO

M2

Westlink

A

Dock Street

M3

B

M3

Westlink

C

Dock Street

Westlink

D

Westlink

M2

E

Westlink

M3

F

Westlink

York Street (North)

G

York Street (North)

M2

H

York Street (South)

York Street (North)

I

M3

York Street (South)

J
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Table 4.3.5: Link Names for Preliminary Option 5
FROM

TO

LINK NAME

M2

Westlink

A

Dock Street

M3

B

M3

Westlink

C

Dock Street

Westlink

D

Westlink

M2

E

Westlink

M3

F

Westlink

Dock Street

G

York Street (North)

M2

H

York Street (South)

York Street (North)

I

Table 4.3.6: Link Names for Preliminary Option 6

4.3.2

FROM

TO

LINK NAME

M2

Westlink

A

M3

Westlink

B

M3

York Street (South)

C

Nelson Street

Westlink

D

Westlink

M2

E

Westlink

York Street

F

Preliminary Option 1
Figures 4.3.1 and 4.3.2 set Preliminary Option 1 in context with a developed 3D
representation of the area.
Preliminary Option 1 provides a grade separated junction, but not a full interchange, with
Links at either existing ground level or in depressed sections. The M2 to Westlink (Link A),
Westlink to M2 (Link E) and Westlink to M3 (Link F) are grade separated in a depressed
section. The M3 to Westlink (Link C) has not been grade separated and intersects York
Street at a signal controlled junction. Beyond this junction, the M3 to Westlink (Link C) joins
the M2 to Westlink (Link A) at a lane gain arrangement, providing three lanes on the south
bound carriageway. York Street has been raised slightly to achieve headroom clearance
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over the other links in depressed sections, but remains subject to signal control at its
intersection with the M3 to Westlink (Link C). Carriageway widths vary throughout the
Scheme to facilitate the location of the depressed links between the substructure of the
Lagan Bridge and Dargan Bridge. A Dock Street to Westlink (Link D) and Dock Street to M3
(Link B) have been provided from Dock Street to the Westlink and M3 respectively. The
provision of a lane gain and lane drop arrangement at Clifton Street is a feature of this
Preliminary Option.
Table 4.3.7 summarises the connections with the existing road network provided by
Preliminary Option 1:
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WESTLINK

Westlink

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

NELSON
STREET
(SOUTH)

DOCK
STREET

Link E

Link F

Link G

Link G, Link I,
Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Link G, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Via York Street
(North)

As existing

Duncrue
Street, Whitla
Street,
Garmoyle
Street and
Dock Street.

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street.

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street and
Little Patrick
Street

As existing

Link C and Link
I

Link C

As existing

Link C and Link

Dock Street,
Corporation
Street and
Great Patrick
Street

Dock Street,
Corporation
Street and
Little Patrick
Street.
Great Patrick
Street

As existing

M2

Link A

M3

Link C

As existing

York Street (North)

Dock Street
and Link D

Link H

Dock Street
and Link B

York Street (South)

Link I, Dock
Street and Link
D
Great Patrick
Street, Link I,
Dock Street
and Link D

Link I and Link
H

Link I, Dock
Street and Link
B
Great Patrick
Street, Link I,
Dock Street
and Link B

Link I

Great Patrick
Street and Link
I

As existing

Link D

Link I and Link
H

Link B

As existing

Corporation
Street, Dunbar
Link and Great
Patrick Street

Nelson Street
(South)

Dock Street

Great Patrick
Street, Link I
and Link H

Link I

Great Patrick
Street and Link
I
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DRD Roads Service
York Street Interchange

Table 4.3.7: Matrix of Movements for Preliminary Option 1
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4.3.3

Preliminary Option 2
Figures 4.3.3 and 4.3.4 set Preliminary Option 2 in context with a developed 3D
representation of the area.
Preliminary Option 2 provides an interchange with Links in a range of elevated and
depressed sections. The main feature in this Preliminary Option is the provision of the M2
to Westlink (Link A) via a large elevated structure approximately 18m above existing street
level at its highest point. This Link spans over the Dock Street junction and the existing
Lagan Bridge and Dargan Bridge. A connection from Dock Street to the Westlink is not
feasible without changing traffic priorities on Whitla Street, Garmoyle Street and Nelson
Street to facilitate a Ramp structure commencing at a position adjacent to the existing
Whitla Street subway structure. A revision to the Dock Street junction was also required.
The vertical alignment of the M2 to Westlink (Link A) requires the M3 to Westlink (Link C) to
span over York Street in another overbridge structure to facilitate connection. All other
Links are provided in a layout similar to Preliminary Option 1 and carriageway widths will
vary throughout the Scheme to facilitate the depressed location of the Westlink to M2 (Link
E), Westlink to M3 (Link F) and York Street (North) to M2 (Link H) between the substructure
of the Lagan Bridge and Dargan Bridge. A lane gain and lane drop arrangement at Clifton
Street has been provided by this Preliminary Option.
Table 4.3.8 summarises the connections with the existing road network provided by
Preliminary Option 2:
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WESTLINK

Westlink

71

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

NELSON
STREET
(SOUTH)

DOCK
STREET

Link E

Link F

Link G

Link G, Link I,
Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Link G, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Link G and Link
I,

As existing

Duncrue
Street, Whitla
Street,
Garmoyle
Street and
Dock Street.

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street and
Little Patrick
Street

As existing

Link J and Link
I

Link J

Link J, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Link J and Link
I

Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Dock Street,
Corporation
Street and
Little Patrick
Street
Link I, Dock
Street,
Corporation
Street and
Little Patrick
Street

As existing

M2

Link A

M3

Link C

As existing

York Street (North)

Dock Street
and Link D

Link H

Dock Street
and Link B

York Street (South)

Link I, Dock
Street and Link
D

Link I and Link
H

Link I, Dock
Street and Link
B

Link I

Link I
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Table 4.3.8: Matrix of Movements for Preliminary Option 2

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

Nelson Street
(South)

Great Patrick
Street, Link I,
Dock Street
and Link D

Great Patrick
Street, Link I
and Link H

Great Patrick
Street, Link I,
Dock Street
and Link B

Great Patrick
Street and Link
I

As existing

Dock Street

Link D

Link I and Link
H

Link B

As existing

Corporation
Street, Dunbar
Link and Great
Patrick Street

NELSON
STREET
(SOUTH)

DOCK
STREET
Great Patrick
Street and Link
I

Corporation
Street and
Little Patrick
Street
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4.3.4

Preliminary Option 3
Figures 4.3.5 and 4.3.6 set Preliminary Option 3 in context with a developed 3D
representation of the area.
Preliminary Option 3 is very similar to the grade separated junction arrangement offered by
Preliminary Option 1 with the additional grade separation of the M3 to Westlink (Link C) from
York Street via an overbridge structure to achieve a full interchange solution. In a similar
layout to Preliminary Option 1, Links are provided in a range of elevated and depressed
solutions. Carriageway widths vary throughout the Scheme to facilitate the depressed
location of the M2 to Westlink (Link A), Westlink to M2 (Link E), Westlink to M3 (Link F) and
York Street (North) to M2 (Link H) between the substructure of the Lagan Bridge and
Dargan Bridge, which will remain unaffected. The introduction of grade separation on the
M3 to Westlink (Link C) severs the existing connection from York Street to the south-bound
carriageway of the Westlink. In addition, the introduction of this grade separation on the M3
to Westlink (Link C) means that a lane drop or diverge arrangement to the existing Clifton
Street junction cannot be provided without contravening the minimum weaving length
requirements set out in the DMRB. Accordingly, a diverge from the south-bound
carriageway of the Westlink to Clifton Street is not proposed and requires closure of the
existing off-slip.
Table 4.3.9 summarises the connections with the existing road network provided by
Preliminary Option 3:
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WESTLINK

Westlink

74

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

NELSON
STREET
(SOUTH)

DOCK
STREET

Link E

Link F

Link G

Link G, Link I,
Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Link G, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Link G and Link
I

As existing

Duncrue
Street, Whitla
Street,
Garmoyle
Street and
Dock Street.

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street and
Little Patrick
Street

As existing

Link J and Link
I

Link J

Link J, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Link J and Link
I

Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Corporation
Street and
Little Patrick
Street

As existing

Link I, Dock
Street,
Corporation
Street and
Little Patrick
Street

Link I

M2

Link A

M3

Link C

As existing

York Street (North)

Via Dock Street
and Link D

Link H

Via Dock Street
and Link B

York Street (South)

Link I, Dock
Street and Link
D

Link I and Link
H

Via Link I, Dock
Street and Link
B

Link I
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Table 4.3.9: Matrix of Movements for Preliminary Option 3

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

Nelson Street
(South)

Great Patrick
Street, Link I,
Dock Street
and Link D

Great Patrick
Street, Link I
and Link H

Great Patrick
Street, Dock
Street and Link
B

Great Patrick
Street and Link
I

As existing

Dock Street

Link D

Link I and Link
H

Link B

As existing

Corporation
Street, Dunbar
Link and Great
Patrick Street

NELSON
STREET
(SOUTH)

DOCK
STREET
Great Patrick
Street and Link
I

Corporation
Street and
Little Patrick
Street
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4.3.5

Preliminary Option 4
Figures 4.3.7 and 4.3.8 set Preliminary Option 4 in context with a developed 3D
representation of the area.
Preliminary Option 4 is a variant of Preliminary Option 1 that provides a full interchange
solution and improved horizontal geometry on the M2 to Westlink (Link A). In order to
improve the horizontal geometry of the M2 to Westlink (Link A) compared to that offered in
Preliminary Option 1, it has been realigned with a larger horizontal curve radius, requiring
the full footprint of the existing Roads Service Corporation Street depot. The M2 to Westlink
(Link A) continues in a depressed section under the Lagan Bridge and Dargan Bridge where
a revised horizontal and vertical realignment of the M3 to Westlink (Link C) introduces a
lane gain arrangement at an earlier position, compared to Preliminary Option 2. The earlier
positioning of this lane gain arrangement achieves the appropriate Absolute Minimum
weaving length ahead of a lane drop arrangement to the existing Clifton Street junction.
The proposed realignment of the M3 to Westlink (Link C) in this manner develops a full
interchange. Carriageway widths vary throughout the Scheme to facilitate the depressed
location of the M2 to Westlink (Link A), Westlink to M2 (Link E), Westlink to M3 (Link F) and
York Street (North) to M2 (Link H) between the substructure of the Lagan Bridge and
Dargan Bridge. To match the revised horizontal alignment of the M2 to Westlink (Link A),
the Dock Street to Westlink (Link D) has been horizontally and vertically realigned. All other
Links are provided in a layout similar to that of Preliminary Option 1.
Table 4.3.10 summarises the connections with the existing road network provided by
Preliminary Option 4:
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WESTLINK

Westlink

77

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

NELSON
STREET
(SOUTH)

DOCK
STREET

Link E

Link F

Link G

Link G, Link I,
Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Link G, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Link G and Link
I

As existing

Duncrue
Street, Whitla
Street,
Garmoyle
Street and
Dock Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street and
Little Patrick
Street

As existing

Link J and Link
I

Link J

Link J, Link I,
Dock Street,
Corporation
Street and
Little Patrick
Street

Link J and Link
I

Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Dock Street,
Corporation
Street and
Little Patrick
Street
Link I, Dock
Street,
Corporation
Street and
Little Patrick
Street

As existing

M2

Link A

M3

Link C

As existing

York Street (North)

Dock Street
and Link D

Link H

Dock Street
and Link B

York Street (South)

Link I, Dock
Street and Link
D

Link I and Link
H

Link I, Dock
Street and Link
B

Link I

Link I
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Table 4.3.10: Matrix of Movements for Preliminary Option 4

Dock Street

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

Great Patrick
Street, Link I,
Dock Street
and Link D
Link D

Great Patrick
Street, Link I
and Link H

Great Patrick
Street, Link I,
Dock Street
and Link B
Link B

Great Patrick
Street and Link
I

Great Patrick
Street

As existing

Corporation
Street, Dunbar
Link and Great
Patrick Street

York Street
(North) and
Link H

NELSON
STREET
(SOUTH)

DOCK
STREET
Great Patrick
Street and Link
I

Corporation
Street and
Little Patrick
Street
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4.3.6

Preliminary Option 5
Figures 4.3.9 and 4.3.10 set Preliminary Option 5 in context with a developed 3D
representation of the area.
Preliminary Option 5 is a variant of Preliminary Option 1 that also provides a grade
separated junction, but not a full interchange. Preliminary Option 5 proposes the
realignment of the Westlink to M3 (Link F) with an overbridge over the Lagan Bridge and
Dargan Bridge. At its highest point, the structure is approximately 16m above street level.
This realignment allows the M2 to Westlink (Link A) to be provided in a shallower cutting
under the Lagan Bridge, when compared to Preliminary Option 1. In this Preliminary
Option, a Westlink to York Street connection is not provided. Instead, a substitute Westlink
to Dock Street (Link G) is provided. This Link provides direct connection to Corporation
Street and onward travel to Dock Street. However, in order for this arrangement to be
feasible, works are required to change traffic priorities on Corporation Street and realign the
bus lane lost as a result. Carriageway widths vary throughout the Scheme to facilitate the
depressed location of the M2 to Westlink (Link A), Westlink to M2 (Link E) and York Street
(North) to M2 (Link H) between the substructure of the Lagan Bridge and Dargan Bridge.
The Westlink to M3 (Link C) has not been grade separated from York Street and will be
subject to signal control at its intersection. With the relocation of the Westlink to M3 (Link
F), a sub-standard weaving length would be provided between the existing Clifton Street
lane gain and the diverge for this Link. Accordingly, it is proposed that the existing on-slip
from Clifton Street be stopped up. For the M2 to Westlink (Link A), the appropriate Absolute
Minimum weaving lengths are achieved for the proposed lane gain and lane drop
arrangement. This allows the existing off-slip to Clifton Street to remain open.
Table 4.3.11 summarises the connections with the existing road network provided by
Preliminary Option 5:
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WESTLINK

Westlink

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

NELSON
STREET
(SOUTH)

DOCK
STREET

Link E

Link F

Link G and
Dock Street

Link F, Link G,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Link F, Link G,
Corporation
Street and
Little Patrick
Street

Link G

As existing

Duncrue
Street, Whitla
Street,
Garmoyle
Street and
Dock Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street and
Little Patrick
Street

As existing

Link C and Link
I

Link C

As existing

Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Dock Street,
Corporation
Street and
Little Patrick
Street

Link C and Link
I
As existing

M2

Link A

M3

Link C

As existing

York Street (North)

Dock Street
and Link D

Link H

Via Dock Street
and Link B

York Street (South)

Link I, Dock
Street and Link
D
Great Patrick
Street, Link I,
Dock Street
and Link D

Link I and Link
H

Via Link I, Dock
Street and Link
B
Great Patrick
Street, Link I,
Dock Street
and Link B

Link I

Great Patrick
Street and Link
I.

As existing

Link D

York Street
(North) and
Link H

Link B

As existing

Corporation
Street, Dunbar
Link and Great
Patrick Street

Nelson Street
(South)

Dock Street

Great Patrick
Street, Link I
and Link H

Great Patrick
Street

Link I

Great Patrick
Street and Link
I
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Corporation
Street and
Little Patrick
Street
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Table 4.3.11: Matrix of Movements for Preliminary Option 5
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4.3.7

Preliminary Option 6
Figures 4.3.11 and 4.3.12 set Preliminary Option 6 in context with a developed 3D
representation of the area.
Preliminary Option 6 provides a grade separated junction with the M2 to Westlink (Link A)
and Westlink to M2 (Link E) elevated above the existing Lagan Bridge and Dargan Bridge.
At their highest points, these elevated Links range between approximately 16m and 18m
above existing street level. The elevated alignments provide an improved horizontal
geometry and require fewer works to the existing York Street junction, with a number of
movements facilitated with the existing arrangement. To meet the elevated M2 to Westlink
(Link A), the M3 to Westlink (Link B) is elevated above the existing York Street. The
positioning of the intersection between these Links permits the introduction of a lane gain
arrangement, with a lane drop arrangement at the existing Clifton Street junction. In
comparison, the required positioning of the Westlink to M2 (Link E) requires the closure of
the existing lane gain on the north-bound carriageway from Clifton Street, with the
carriageway width used to provide a parallel diverge to the existing York Street junction. In
addition, the Dock Street to Westlink (Link D) cannot be provided directly and an alternative
arrangement is proposed that would require significant works to alter existing traffic priorities
on Whitla Street and Garmoyle Street.
Table 4.3.12 summarises the connections with the existing road network provided by
Preliminary Option 6:
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WESTLINK

Westlink

82

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

NELSON
STREET
(SOUTH)

DOCK
STREET

Link E

Link F then as
existing

Link F

Link F, York
Street, Dock
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street

Link F, York
Street, Dock
Street,
Corporation
Street and
Little Patrick
Street

Link F and
York Street
(North)

As existing

Duncrue
Street, Whitla
Street,
Garmoyle
Street and
Dock Street

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street
Link C

Duncrue
Street, Whitla
Street,
Garmoyle
Street,
Corporation
Street and
Little Patrick
Street
Link C, York
Street (North),
Dock Street,
Corporation
Street and
Little Patrick
Street
Dock Street,
Corporation
Street and
Little Patrick
Street
York Street
(North), Dock
Street,
Corporation
Street and
Little Patrick
Street

As existing

M2

Link A

M3

Link B

As existing

York Street (North)

Dock Street
and Link D

As existing

As existing

York Street (South)

York Street,
Dock Street
and Link D

As existing

As existing

Link C

Dock Street,
Corporation
Street, Dunbar
Link and Great
Patrick Street
As existing

Via Link C and
York Street
(North)

As existing

As existing
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Table 4.3.12: Matrix of Movements for Preliminary Option 6

Dock Street

M2

M3

YORK
STREET
(NORTH)

YORK
STREET
(SOUTH)

Great Patrick
Street, York
Street, Dock
Street and Link
D
Link D

As existing

As existing

As existing

As existing

As existing

As existing

As existing

Corporation
Street, Dunbar
Link and Great
Patrick Street

NELSON
STREET
(SOUTH)

DOCK
STREET
As existing

Corporation
Street and
Little Patrick
Street

DRD Roads Service
York Street Interchange
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4.4

Assessment of Road Geometry

4.4.1

Introduction
This section provides an engineering assessment of the Preliminary Options in terms of
road alignment, junction layouts, structures, earthworks and compliance with the design
standards set out in the DMRB. Significant engineering difficulties associated with the
Preliminary Options have also been identified.
In the assessment of the road geometry of the Preliminary Options, reference has been
made to Desirable Minimum and Absolute Minimum parameters, as set out in Table 3 of
Design Standard TD 9/93 of the DMRB. These parameters are dependent on the selected
Design Speed. These parameters are reproduced for ease of reference in Table 4.4.1
below:
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PARAMETER

DESIGN
SPEED

Stopping Sight
Distance

70kph

Horizontal
Curvature

Vertical Curvature
(Crest Curves)

Vertical Curvature
(Sag Curves)

UNIT

DESIRABLE
MINIMUM

ABSOLUTE
MINIMUM

1 STEP
BELOW
MINIMUM

2 STEPS
BELOW
MINIMUM

3 STEPS
BELOW
MINIMUM

4 STEPS
BELOW
MINIMUM

m

120

-

90

70

50

-

60kph

m

90

-

70

50

-

-

70kph

Radius (R)

360

-

255

180

127

90

60kph

Radius (R)

255

-

180

127

90

-

70kph

K Value

30

-

17

10

6.5

-

60kph

K Value

17

-

10

6.5

-

-

70kph

K Value

-

20

13

9

-

-

60kph

K Value

-

13

9

-

-

-

DRD Roads Service
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Table 4.4.1: Road Geometry Standards from TD 9/93
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4.4.2

Preliminary Option 1

4.4.2.1

Horizontal Road Geometry
The layout of Preliminary Option 1 is shown in Figure 4.4.1 with all Links on Preliminary
Option 1 detailed in Figure 4.4.2 for reference. Figure 4.4.3 details the profiles of the
various Links and typical cross-sections are illustrated on the plans included as Figures
4.4.4 and 4.4.5.
Given the number and complexity of Links, Table 4.4.2 has been prepared to summarise the
horizontal road geometry of Preliminary Option 1:
Table 4.4.2: Summary of horizontal geometry for Preliminary Option 1
LINK

FROM

TO

DESIGN
SPEED

NO OF HORIZONTAL CURVES
WITH RADII:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

-

2

B

Dock Street

M3

60kph

-

2

1

-

C

M3

Westlink

70kph

1

-

-

-

D

Dock Street

Westlink

60kph

-

-

2

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

-

-

-

1

G

Westlink

60kph

-

-

-

-

H

York Street

York
Street
M2

60kph

-

2

-

-

I

York Street
(South)

60kph

-

-

-

-

York
Street
(North)

Note: Below Desirable Minimum has been abbreviated to BDM.
Below Absolute Minimum has been abbreviated to BAM.

The M2 to Westlink (Link A) achieves a notably poor horizontal alignment due to its
necessary positioning between the existing substructure of both the Lagan Bridge and
Dargan Bridge. At the worst location, on approach to the Lagan Bridge, the alignment has a
horizontal radius of 90m over a distance of approximately 90m. However, transition lengths
to these substandard curves meet the limiting requirements and achieve an application of
superelevation less than 1%. Superelevation on this link has been limited to 7%. In a
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similar manner, the Westlink to M3 (Link F) is horizontally aligned to fit between the existing
substructure of the Lagan Bridge and Dargan Bridge and possesses a horizontal alignment
that is essentially identical to its existing alignment as a result. Over the substandard
curves, transitions are provided that meet the limiting requirements and achieve an
application of superelevation less than 1%. Superelevation on this link has been limited to
7%.
4.4.2.2

Vertical Road Geometry
With regard to vertical geometry, Tables 4.4.3 and 4.4.4 have been prepared to summarise
the vertical alignments achieved for each Link:
Table 4.4.3: Summary of vertical geometry of crest curves for Preliminary Option 1
LINK

FROM

TO

DESIGN
SPEED

NO OF CREST CURVES
WITH K VALUE:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

1

-

-

B

Dock Street

M3

60kph

1

-

-

-

C

M3

Westlink

70kph

1

-

-

-

D

Dock Street

Westlink

60kph

1

-

-

-

E

Westlink

M2

70kph

1

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

York
Street
(North)

60kph

-

-

-

-

Note: Below Desirable Minimum has been abbreviated to BDM.
Below Absolute Minimum has been abbreviated to BAM.
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Table 4.4.4: Summary of vertical geometry of sag curves for Preliminary Option 1
LINK

FROM

TO

DESIGN
SPEED

NO OF SAG CURVES WITH K VALUE:
1
STEP
BAM

2
STEPS
BAM

3
STEPS
BAM

4
STEPS
BAM

A

M2

Westlink

70kph

2

-

-

-

B

Dock Street

M3

60kph

-

-

-

-

C

M3

Westlink

70kph

-

1

-

-

D

Dock Street

Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

York
Street
(North)

60kph

2

-

-

-

Note: Below Desirable Minimum has been abbreviated to BDM.
Below Absolute Minimum has been abbreviated to BAM.

It should be noted that the Links with vertical curvature two-steps below the associated
Desirable or Absolute Minimum values are those which are depressed under York Street,
i.e. the M2 to Westlink (Link A) and M3 to Westlink (Link C). This was necessary to achieve
the required headroom to York Street.
4.4.2.3

Stopping Sight Distance
Table 4.4.5 provides a summary of the Stopping Sight Distance achieved on each Link in
Preliminary Option 1:
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Table 4.4.5: Summary of Stopping Sight Distances provided on Preliminary Option 1
LINK

FROM

TO

DESIGN
SPEED

NO OF POSITIONS WHERE
STOPPING SIGHT DISTANCE IS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

A

M2

Westlink

70kph

3

-

-

B

Dock Street

M3

60kph

-

-

-

C

M3

Westlink

70kph

1

1

-

D

Dock Street

Westlink

60kph

1

-

-

E

Westlink

M2

70kph

2

-

-

F

Westlink

M3

70kph

2

1

-

G

Westlink

60kph

-

-

-

H

York Street

York
Street
M2

60kph

2

-

-

I

York Street
(South)

60kph

1

-

-

York
Street
(North)

Note: Below Desirable Minimum has been abbreviated to BDM.
Below Absolute Minimum has been abbreviated to BAM.

For the M2 to Westlink (Link A), Westlink to M2 (Link E) and Westlink to M3 (Link F), the
existing substructure for the Lagan Bridge and Dargan Bridge acts as an obstruction and
reduces the forward visibility to approximately 70m. The Stopping Sight Distance offered by
all Links will require review once further detailed design has been carried out to allow for
other obstructions such as bridge abutments and road restraint systems.
4.4.2.4

Weaving Lengths
Preliminary Option 1 has been designed to achieve the Absolute Minimum weaving lengths
and the required distances between successive merges and diverges set out in TD 22/06.

4.4.2.5

Cross-Section
The cross-sections provided on Preliminary Option 1 cannot meet the required standards of
the DMRB in order to fit the alignment in with the engineering constraints. Verge widths and
hardstrip/hardshoulder widths have been reduced where necessary to facilitate standard
lane widths.
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4.4.2.6

Compliance with Design Standards
In order to quantify the overall compliance of Preliminary Option 1 with Design Standards,
Table 4.4.6 has been developed to list the associated Relaxations from Standard and
Departures from Standard that would require approval from the Director of Engineering
based on the provided horizontal and vertical geometry, Stopping Sight Distances and
cross-section:
Table 4.4.6: Summary of Relaxations and Departures from Standard for
Preliminary Option 1
LINK

FROM

TO

NO. OF
RELAXATIONS
FROM
STANDARDS

NO. OF
DEPARTURES
FROM
STANDARDS

A

M2

Westlink

10

15

B

Dock Street

M3

4

0

C

M3

Westlink

5

6

D

Dock Street

Westlink

4

4

E

Westlink

M2

7

12

F

Westlink

M3

6

8

G

Westlink

York Street (North)

2

3

H

York Street (North)

M2

6

8

I

York Street (South)

York Street (North)

3

5

All

Cross-sections provided

0

1

47

62

Total

Further details on the nature of these identified Relaxations and Departures from Standard
are included in Appendix C.
4.4.2.7

Earthworks
Nearly all of the earthworks on Preliminary Option 1 are in cut, with approximately 4% of the
earthworks balance in fill. This is in keeping with the location of the majority of Links in
depressed alignments.
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4.4.3

Preliminary Option 2

4.4.3.1

Horizontal Road Geometry
Figure 4.4.6 illustrates Preliminary Option 2 in plan with Figure 4.4.7 detailing all Links on
Preliminary Option 2 for reference. Figure 4.4.8 details the profiles of the various Links and
typical cross-sections are illustrated on the plans included as Figures 4.4.9 and 4.4.10.
Given the number and complexity of Links, Table 4.4.7 has been prepared to summarise the
horizontal road geometry of Preliminary Option 2 (note that Below Desirable Minimum has
been abbreviated to BDM):
Table 4.4.7: Summary of horizontal geometry for Preliminary Option 2
LINK

FROM

TO

DESIGN
SPEED

NO OF HORIZONTAL CURVES
WITH RADII:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

-

-

B

Dock Street

M3

60kph

-

2

1

-

C

M3

Westlink

70kph

-

1

-

-

D

Nelson Street

Westlink

60kph

-

1

-

1

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

-

-

-

1

G

Westlink

60kph

-

-

-

-

H

York Street

York
Street
M2

60kph

-

2

-

-

I

York Street
(South)

60kph

-

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

1

-

The M2 to Westlink (Link A) achieves an improved horizontal alignment as this elevated
alignment is free from constraint by the substructure of the Lagan and Dargan Bridges.
Superelevation has been limited on this Link to 5%. The Nelson Street to Westlink (Link D)
is subsequently realigned to tie in with the M2 to Westlink (Link A) and its horizontal
alignment reduces the footprint of the structure. The Westlink to M3 (Link F) is horizontally
aligned to fit between the existing substructure of the Lagan Bridge and Dargan Bridge and
possesses a horizontal alignment that is essentially identical to its existing alignment as a
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result. Superelevation of 7% has been provided to this Link. Over the substandard curves,
transitions are provided that meet the limiting requirements and achieve an application of
superelevation less than 1%.
4.4.3.2

Vertical Road Geometry
With regard to vertical geometry, Tables 4.4.8 and 4.4.9 have been prepared to summarise
the vertical alignments achieved for each Link (note that Below Desirable Minimum has
been abbreviated to BDM and Below Absolute Minimum has been abbreviated to BAM):
Table 4.4.8: Summary of vertical geometry of crest curves for Preliminary Option 2
LINK

FROM

TO

DESIGN
SPEED

NO OF CREST CURVES
WITH K VALUE:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

-

-

-

-

B

Dock Street

M3

60kph

-

-

-

-

C

M3

Westlink

70kph

-

1

-

-

D

Nelson Street

Westlink

60kph

1

-

-

-

E

Westlink

M2

70kph

1

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

60kph

-

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

-

-
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Table 4.4.9: Summary of vertical geometry of sag curves for Preliminary Option 2
LINK

FROM

TO

DESIGN
SPEED

NO OF SAG CURVES WITH K VALUE:
1
STEP
BAM

2
STEPS
BAM

3
STEPS
BAM

4
STEPS
BAM

A

M2

Westlink

70kph

-

-

-

-

B

Dock Street

M3

60kph

-

-

-

-

C

M3

Westlink

70kph

-

1

-

-

D

Nelson Street

Westlink

60kph

1

-

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

60kph

2

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

1

-

-

-

It should be noted that the M3 to Westlink (Link C) has sag curves two-steps below the
associated Desirable or Absolute Minimum value in order to achieve the required headroom
under York Street. In a similar manner, substandard crest curves have been provided on
the same Link to tie in with the elevated M2 to Westlink (Link A).
4.4.3.3

Stopping Sight Distance
Table 4.4.10 provides a summary of the Stopping Sight Distance achieved on each Link in
Preliminary Option 2 (note that Below Desirable Minimum has been abbreviated to BDM):
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Table 4.4.10: Summary of Stopping Sight Distances provided on Preliminary Option 2
LINK

FROM

TO

DESIGN
SPEED

NO OF POSITIONS WHERE
STOPPING SIGHT DISTANCE IS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

A

M2

Westlink

70kph

2

-

-

B

Dock Street

M3

60kph

-

-

-

C

M3

Westlink

70kph

3

2

-

D

Nelson Street

Westlink

60kph

-

-

1

E

Westlink

M2

70kph

2

-

-

F

Westlink

M3

70kph

2

1

-

G

Westlink

60kph

-

-

-

H

York Street

York
Street
M2

60kph

2

-

-

I

York Street
(South)

60kph

1

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

-

For the M3 to Westlink (Link C), Westlink to M2 (Link E) and Westlink to M3 (Link F), the
existing substructure for the Lagan Bridge and Dargan Bridge acts as an obstruction and
reduces the forward visibility by two-steps. The Stopping Sight Distance offered by all Links
will require review once further detailed design has been carried out to allow for other
obstructions, such as bridge abutments and road restraint systems.
4.4.3.4

Weaving Lengths
Preliminary Option 2 has been designed to achieve the Absolute Minimum weaving lengths
and the required distances between successive merges and diverges set out in TD 22/06.

4.4.3.5

Cross-Section
The cross-sections provided on Preliminary Option 2 cannot meet the required standards of
the DMRB in order to fit the alignment in with the engineering constraints. Verge widths and
hardstrip/hardshoulder widths have been reduced where necessary to facilitate standard
lane widths.
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4.4.3.6

Compliance with Design Standards
In order to quantify the overall compliance of Preliminary Option 2 with design standards,
Table 4.4.11 has been developed to list the associated Relaxations from Standard and
Departures from Standard that would require approval from the Director of Engineering
based on the provided horizontal and vertical geometry, Stopping Sight Distances and
cross-section:
Table 4.4.11: Summary of Relaxations and Departures from Standard for
Preliminary Option 2
LINK

FROM

TO

NO. OF
RELAXATIONS
FROM
STANDARDS

NO. OF
DEPARTURES
FROM
STANDARDS

A

M2

Westlink

3

4

B

Dock Street

M3

3

0

C

M3

Westlink

8

9

D

Nelson Street

Westlink

5

3

E

Westlink

M2

7

12

F

Westlink

M3

6

8

G

Westlink

York Street

2

3

H

York Street

M2

6

8

I

York Street (South)

York Street (North)

3

5

J

M3

York Street

2

2

All

Cross-sections provided

0

1

45

55

Total

Further details on the nature of these identified Relaxations and Departures from Standard
are included in Appendix C.
4.4.3.7

Earthworks
The elevation of the M2 to Westlink (Link A) in Preliminary Option 2 reduces the volume of
earthworks in cut, with approximately 9% of the earthworks balance in fill. This balance
reflects the location of the majority of remaining Links in depressed alignments.
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4.4.4

Preliminary Option 3

4.4.4.1

Horizontal Road Geometry
Figure 4.4.11 illustrates Preliminary Option 3 in plan with Figure 4.4.12 detailing all Links on
Preliminary Option 3 for reference. Figure 4.4.13 details the profiles of the various Links
and typical cross-sections are illustrated on the plans included as Figures 4.4.14 and 4.4.15.
Given the number and complexity of Links, Table 4.4.12 has been prepared to summarise
the horizontal road geometry of Preliminary Option 3 (note that Below Desirable Minimum
has been abbreviated to BDM):
Table 4.4.12: Summary of horizontal geometry for Preliminary Option 3
LINK

FROM

TO

DESIGN
SPEED

NO OF HORIZONTAL CURVES
WITH RADII:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

-

2

B

Dock Street

M3

60kph

-

2

1

-

C

M3

Westlink

70kph

-

-

-

1

D

Dock Street

Westlink

60kph

-

-

2

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

-

-

-

1

G

Westlink

60kph

-

-

-

-

H

York Street

York
Street
M2

60kph

-

2

-

-

I

York Street
(South)

60kph

-

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

1

-

The M2 to Westlink (Link A) achieves a notably poor horizontal alignment due to its
necessary positioning between the existing substructure of both the Lagan Bridge and
Dargan Bridge. At the worst location, on approach to the Lagan Bridge, the alignment has a
horizontal radius of 90m over a distance of approximately 90m. However, transition lengths
to these substandard curves meet the limiting requirements and will achieve an application
of superelevation less than 1%. Superelevation on this link has been limited to 7%. In a
similar manner, the Westlink to M3 (Link F) is horizontally aligned to fit between the existing
substructure of the Lagan Bridge and Dargan Bridge and possesses a horizontal alignment
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that is essentially identical to its existing alignment as a result. Superelevation on this Link
has been limited to 7%. Over the substandard curves, transitions are provided that meet
the limiting requirements and achieve an application of superelevation less than 1%.
4.4.4.2

Vertical Road Geometry
With regard to vertical geometry, Tables 4.4.13 and 4.4.14 have been prepared to
summarise the vertical alignments achieved for each Link (note that Below Desirable
Minimum has been abbreviated to BDM and Below Absolute Minimum has been
abbreviated to BAM):
Table 4.4.13: Summary of vertical geometry of crest curves for Preliminary Option 3
LINK

FROM

TO

DESIGN
SPEED

NO OF CREST CURVES
WITH K VALUE:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

1

-

-

B

Dock Street

M3

60kph

1

-

-

-

C

M3

Westlink

70kph

-

1

-

-

D

Dock Street

Westlink

60kph

1

-

-

-

E

Westlink

M2

70kph

1

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

60kph

-

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

-

-
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Table 4.4.14: Summary of vertical geometry of sag curves for Preliminary Option 3
LINK

FROM

TO

DESIGN
SPEED

NO OF SAG CURVES WITH K VALUE:
1
STEP
BAM

2
STEPS
BAM

3
STEPS
BAM

4
STEPS
BAM

A

M2

Westlink

70kph

2

-

-

-

B

Dock Street

M3

60kph

-

-

-

-

C

M3

Westlink

70kph

1

1

-

-

D

Dock Street

Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

60kph

2

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

1

-

-

-

It should be noted that the Links with vertical curvature two-steps below the associated
Desirable or Absolute Minimum values are those which are depressed under or elevated
over York Street. In order to achieve the required headroom to York Street and in the case
of the M3 to Westlink (Link C), to tie in with the M2 to Westlink (Link A), it has been
necessary to provide these substandard curves.
4.4.4.3

Stopping Sight Distance
Table 4.4.15 provides a summary of the SSD achieved on each Link in Preliminary Option 3
(note that Below Desirable Minimum has been abbreviated to BDM):
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Table 4.4.15: Summary of Stopping Sight Distances provided on Preliminary Option 3
LINK

FROM

TO

DESIGN
SPEED

NO OF POSITIONS WHERE
STOPPING SIGHT DISTANCE IS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

A

M2

Westlink

70kph

3

-

-

B

Dock Street

M3

60kph

-

-

-

C

M3

Westlink

70kph

3

2

-

D

Dock Street

Westlink

60kph

-

1

-

E

Westlink

M2

70kph

2

-

-

F

Westlink

M3

70kph

2

1

-

G

Westlink

60kph

-

-

-

H

York Street

York
Street
M2

60kph

2

-

-

I

York Street
(South)

60kph

1

-

-

J

M3

60kph

-

1

-

York
Street
(North)
York
Street

For the M2 to Westlink (Link A), M3 to Westlink (Link C), Westlink to M2 (Link E) and
Westlink to M3 (Link F), the existing substructure for the Lagan Bridge and Dargan Bridge
acts as an obstruction and reduces the forward visibility to approximately 70m. The
Stopping Sight Distance offered by all Links will require review once further detailed design
has been carried out to allow for other obstructions such as bridge abutments and road
restraint systems.
4.4.4.4

Weaving Lengths
Preliminary Option 3 has been designed to achieve the Absolute Minimum weaving lengths
and the required distances between successive merges and diverges set out in TD 22/06.
To comply with these requirements, the existing south-bound off-slip from Westlink to Clifton
Street requires permanent closure.

4.4.4.5

Cross-Section
The cross-sections provided on Preliminary Option 3 cannot meet the required standards of
the DMRB in order to fit the alignment in with the engineering constraints. Verge widths and
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hardstrip/hardshoulder widths have been reduced where necessary to facilitate standard
lane widths.
4.4.4.6

Compliance with Design Standards
In order to quantify the overall compliance of Preliminary Option 3 with design standards,
Table 4.4.16 has been developed to list the associated Relaxations from Standard and
Departures from Standard that would require approval from the Director of Engineering
based on the provided horizontal and vertical geometry, Stopping Sight Distances and
cross-section:
Table 4.4.16: Summary of Relaxations and Departures from Standard for
Preliminary Option 3
LINK

FROM

TO

NO. OF
RELAXATIONS
FROM
STANDARDS

NO. OF
DEPARTURES
FROM
STANDARDS

A

M2

Westlink

10

13

B

Dock Street

M3

4

0

C

M3

Westlink

9

9

D

Dock Street

Westlink

4

4

E

Westlink

M2

7

12

F

Westlink

M3

6

8

G

Westlink

York Street

2

3

H

York Street

M2

6

7

I

York Street (South)

York Street (North)

3

5

J

M3

York Street

2

2

All

Cross-sections provided

0

1

53

64

Total

Further details on the nature of these identified Relaxations and Departures from Standard
are included in Appendix C.
4.4.4.7

Earthworks
With the majority of Links in cutting beneath the existing Lagan and Dargan Bridges,
approximately 96% of the volume of earthworks is in cut.
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4.4.5

Preliminary Option 4

4.4.5.1

Horizontal Road Geometry
Figure 4.4.16 illustrates Preliminary Option 4 in plan with Figure 4.4.17 detailing all Links on
Preliminary Option 4 for reference. Figure 4.4.18 details the profiles of the various Links
and typical cross-sections are illustrated on the plans included as Figures 4.4.19 and 4.4.20.
Given the number and complexity of Links, Table 4.4.17 has been prepared to summarise
the horizontal road geometry of Preliminary Option 4 (note that Below Desirable Minimum
has been abbreviated to BDM):
Table 4.4.17: Summary of horizontal geometry for Preliminary Option 4
LINK

FROM

TO

DESIGN
SPEED

NO OF HORZONTAL CURVES
WITH RADII:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

1

-

B

Dock Street

M3

60kph

-

2

1

-

C

M3

Westlink

70kph

-

-

2

-

D

Dock Street

Westlink

60kph

-

1

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

-

-

-

1

G

Westlink

60kph

-

-

-

-

H

York Street

York
Street
M2

60kph

-

2

-

-

I

York Street
(South)

60kph

-

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

-

-

The M2 to Westlink (Link A) achieves an improved horizontal alignment on approach to the
substructure of both the Lagan Bridge and Dargan Bridge. At the worst location, on
approach to the Lagan Bridge, the alignment has a horizontal radius of 150m.
Superelevation of 7% has been provided on this particular curve. In a similar manner, the
Westlink to M3 (Link F) is horizontally aligned to fit between the existing substructure of the
Lagan Bridge and Dargan Bridge and possesses a horizontal alignment that is essentially
identical to its existing alignment as a result. Superelevation on this Link has been limited to
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7%. Over the substandard curves, transitions are provided that meet the limiting
requirements and will achieve an application of superelevation less than 1%.
4.4.5.2

Vertical Road Geometry
With regard to vertical geometry, Tables 4.4.18 and 4.4.19 have been prepared to
summarise the vertical alignments achieved for each Link (note that Below Desirable
Minimum has been abbreviated to BDM and Below Absolute Minimum has been
abbreviated to BAM):
Table 4.4.18: Summary of vertical geometry of crest curves for Preliminary Option 4
LINK

FROM

TO

DESIGN
SPEED

NO OF CREST CURVES
WITH K VALUE:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

-

-

-

-

B

Dock Street

M3

60kph

-

-

-

-

C

M3

Westlink

70kph

-

-

-

-

D

Dock Street

Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

1

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

60kph

-

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

-

-

-

-
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Table 4.4.19: Summary of vertical geometry of sag curves for Preliminary Option 4
LINK

FROM

TO

DESIGN
SPEED

NO OF SAG CURVES
WITH K VALUE:
1
STEP
BAM

2
STEPS
BAM

3
STEPS
BAM

4
STEPS
BAM

A

M2

Westlink

70kph

-

-

-

-

B

Dock Street

M3

60kph

-

-

-

-

C

M3

Westlink

70kph

1

-

-

-

D

Dock Street

Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

1

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

York
Street
M2

60kph

1

-

-

-

I

York Street
(South)

60kph

2

-

-

-

J

M3

York
Street
(North)
York
Street

60kph

1

-

-

-

It should be noted that the Westlink to M3 (Link F) has been provided with vertical curvature
two-steps below the associated Desirable or Absolute Minimum value to achieve the
required headroom to York Street.
4.4.5.3

Stopping Sight Distance
Table 4.4.20 provides a summary of the Stopping Sight Distance achieved on each Link in
Preliminary Option 4 (note that Below Desirable Minimum has been abbreviated to BDM):
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Table 4.4.20: Summary of Stopping Sight Distances provided on Preliminary Option 4
LINK

FROM

TO

DESIGN
SPEED

NO OF POSITIONS WHERE
STOPPING SIGHT DISTANCE IS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

A

M2

Westlink

70kph

4

1

-

B

Dock Street

M3

60kph

-

-

-

C

M3

Westlink

70kph

1

-

-

D

Dock Street

Westlink

60kph

1

-

-

E

Westlink

M2

70kph

2

-

-

F

Westlink

M3

70kph

2

1

-

G

Westlink

60kph

-

-

-

H

York Street

York
Street
M2

60kph

2

-

-

I

York Street
(South)

60kph

1

-

-

J

M3

60kph

-

-

-

York
Street
(North)
York
Street

For the M2 to Westlink (Link A), M3 to Westlink (Link C), Westlink to M2 (Link E) and
Westlink to M3 (Link F), the existing substructure for the Lagan Bridge and Dargan Bridge
acts as an obstruction and reduces the forward visibility to approximately 70m. The
Stopping Sight Distance offered by all Links will require review once further detailed design
has been carried out to allow for other obstructions such as bridge abutments and road
restraint systems.
4.4.5.4

Weaving Lengths
Preliminary Option 4 has been designed to achieve the Absolute Minimum weaving lengths
and the required distances between successive merges and diverges set out in TD 22/06.

4.4.5.5

Cross-Section
The cross-sections provided on Preliminary Option 4 cannot meet the required standards of
the DMRB in order to fit the alignment in with the engineering constraints. Verge widths and
hardstrip/hardshoulder widths have been reduced where necessary to facilitate standard
lane widths.
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4.4.5.6

Compliance with Design Standards
In order to quantify the overall compliance of Preliminary Option 4 with design standards,
Table 4.4.21 has been developed to list the associated Relaxations from Standard and
Departures from Standard that would require approval from the Director of Engineering
based on the provided horizontal and vertical geometry, Stopping Sight Distances and
cross-section:
Table 4.4.21: Summary of Relaxations and Departures from Standard for
Preliminary Option 4
LINK

FROM

TO

NO. OF
RELAXATIONS
FROM
STANDARDS

NO. OF
DEPARTURES
FROM
STANDARDS

A

M2

Westlink

7

6

B

Dock Street

M3

3

0

C

M3

Westlink

5

5

D

Dock Street

Westlink

2

1

E

Westlink

M2

7

12

F

Westlink

M3

6

8

G

Westlink

York Street

2

3

H

York Street

M2

6

8

I

York Street (South)

York Street (North)

3

5

J

M3

York Street

1

3

All

Cross-sections provided

0

1

42

52

Total

Further details on the nature of these identified Relaxations and Departures from Standard
are included in Appendix C.
4.4.5.7

Earthworks
With the majority of Links in cutting, approximately 7% of the volume of earthworks is in fill.
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4.4.6

Preliminary Option 5

4.4.6.1

Horizontal Road Geometry
Figure 4.4.21 illustrates Preliminary Option 5 in plan with Figure 4.4.22 detailing all Links on
Preliminary Option 5 for reference. Figure 4.4.23 details the profiles of the various Links
and typical cross-sections are illustrated on the plans included as Figures 4.4.24 and 4.4.25.
Given the number and complexity of Links, Table 4.4.22 has been prepared to summarise
the horizontal road geometry of Preliminary Option 5 (note that Below Desirable Minimum
has been abbreviated to BDM):
Table 4.4.22: Summary of horizontal geometry for Preliminary Option 5
LINK

FROM

TO

DESIGN
SPEED

NO OF HORIZONTAL CURVES
WITH RADII:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

1

1

B

Dock Street

M3

60kph

-

3

-

-

C

M3

Westlink

70kph

1

-

-

-

D

Dock Street

Westlink

60kph

-

-

2

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

1

2

-

-

G

Westlink

60kph

-

1

1

-

H

York Street

Dock
Street
M2

60kph

-

2

-

-

I

York Street
(South)

York
Street
(North)

60kph

-

-

-

-

The M2 to Westlink (Link A) achieves a notably poor horizontal alignment due to its
necessary positioning between the existing substructure of both the Lagan Bridge and
Dargan Bridge. At the worst location, on approach to the Lagan Bridge, the alignment has a
horizontal radius of 90m over a distance of approximately 90m. However, transition lengths
to these substandard curves meet the minimum length. Superelevation on this Link has
been limited to 7%. The Westlink to M3 (Link F) and Westlink to Dock Street (Link G) is
provided with a relatively poor horizontal alignment on the loops, despite their elevation
above the Lagan and Dargan Bridges. This is necessary to achieve the required tie-in for
the Westlink to M3 (Link F) with the Dock Street to M3 (Link B). However, the low radii on
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the loops means that the Westlink to M3 (Link F) crosses both the Lagan and Dargan
Bridges at a position very close to their lowest point, allowing the road level on the Link to
be reduced slightly.
4.4.6.2

Vertical Road Geometry
With regard to vertical geometry, Tables 4.4.23 and 4.4.24 have been prepared to
summarise the vertical alignments achieved for each Link (note that Below Desirable
Minimum has been abbreviated to BDM and Below Absolute Minimum has been
abbreviated to BAM):
Table 4.4.23: Summary of vertical geometry of crest curves for Preliminary Option 5
LINK

FROM

TO

DESIGN
SPEED

NO OF CREST CURVES
WITH K VALUE:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

-

-

B

Dock Street

M3

60kph

1

-

-

-

C

M3

Westlink

70kph

1

-

-

-

D

Dock Street

Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

1

-

-

-

F

Westlink

M3

70kph

3

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

Dock
Street
M2

60kph

1

-

-

-

I

York Street
(South)

York
Street
(North)

60kph

-

-

-

-
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Table 4.4.24: Summary of vertical geometry of sag curves for Preliminary Option 5
LINK

FROM

TO

DESIGN
SPEED

NO OF SAG CURVES WITH K VALUE:
1
STEP
BAM

2
STEPS
BAM

3
STEPS
BAM

4
STEPS
BAM

A

M2

Westlink

70kph

1

-

-

-

B

Dock Street

M3

60kph

1

-

-

-

C

M3

Westlink

70kph

-

1

-

-

D

Dock Street

Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

M3

70kph

-

-

-

-

G

Westlink

60kph

1

-

-

-

H

York Street

Dock
Street
M2

60kph

1

-

-

-

I

York Street
(South)

York
Street
(North)

60kph

2

-

-

-

The M3 to Westlink (Link C) has a poor vertical curvature in order to achieve tie-in over a
short length with the M2 to Westlink (Link A). A review of the above Tables shows that
despite the poor horizontal alignment provided, the Westlink to M3 (Link F) and Westlink to
Dock Street (Link G) achieve a reasonable vertical alignment.
4.4.6.3

Stopping Sight Distance
Table 4.4.25 provides a summary of the Stopping Sight Distance achieved on each Link in
Preliminary Option 5 (note that Below Desirable Minimum has been abbreviated to BDM):
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Table 4.4.25: Summary of Stopping Sight Distances provided on Preliminary Option 5
LINK

FROM

TO

DESIGN
SPEED

NO OF POSITIONS WHERE
STOPPING SIGHT DISTANCE IS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

A

M2

Westlink

70kph

3

-

-

B

Dock Street

M3

60kph

1

-

-

C

M3

Westlink

70kph

1

1

-

D

Dock Street

Westlink

60kph

1

-

-

E

Westlink

M2

70kph

2

-

-

F

Westlink

M3

70kph

2

-

-

G

Westlink

60kph

1

-

-

H

York Street

Dock
Street
M2

60kph

2

-

-

I

York Street
(South)

60kph

1

-

-

York
Street
(North)

For the M2 to Westlink (Link A) and Westlink to M2 (Link E), the existing substructure for the
Lagan Bridge and Dargan Bridge acts as an obstruction and reduces the forward visibility to
approximately 70m. The Stopping Sight Distance offered by all Links will require review
once further detailed design has been carried out to allow for other obstructions such as
bridge abutments and road restraint systems. The Westlink to M3 (Link F) has been
widened to allow for a 90m forward sight line.
4.4.6.4

Weaving Lengths
Preliminary Option 5 has been designed to achieve the Absolute Minimum weaving lengths
and the required distances between successive merges and diverges set out in TD 22/06.
To achieve these requirements, the existing north-bound on-slip from Clifton Street to
Westlink requires permanent closure.

4.4.6.5

Cross-Section
The cross-sections provided on Preliminary Option 5 cannot meet the required standards of
the DMRB in order to fit the alignment in with the engineering constraints. Verge widths and
hardstrip/hardshoulder widths have been reduced where necessary to facilitate standard
lane widths.
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4.4.6.6

Compliance with Design Standards
In order to quantify the overall compliance of Preliminary Option 5 with design standards,
Table 4.4.26 has been developed to list the associated Relaxations from Standard and
Departures from Standard that would require approval from the Director of Engineering
based on the provided horizontal and vertical geometry, Stopping Sight Distances and
cross-section:
Table 4.4.26: Summary of Relaxations and Departures from Standard for
Preliminary Option 5
LINK

FROM

TO

NO. OF
RELAXATIONS
FROM
STANDARDS

NO. OF
DEPARTURES
FROM
STANDARDS

A

M2

Westlink

8

10

B

Dock Street

M3

6

3

C

M3

Westlink

5

6

D

Dock Street

Westlink

3

1

E

Westlink

M2

7

7

F

Westlink

M3

7

10

G

Westlink

Dock Street

5

5

H

York Street

M2

6

8

I

York Street (South)

York Street (North)

3

5

All

Cross-sections provided

0

1

50

56

Total

Further details on the nature of these identified Relaxations and Departures from Standard
are included in Appendix C.
4.4.6.7

Earthworks
With the majority of Links in cutting, approximately 5% of the volume of earthworks balance
is in fill.
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4.4.7

Preliminary Option 6

4.4.7.1

Horizontal Road Geometry
Figure 4.4.26 illustrates Preliminary Option 6 in plan with Figure 4.4.27 detailing all Links on
Preliminary Option 6 for reference. Figure 4.4.28 details the profiles of the various Links
and typical cross-sections are illustrated on the plans included as Figures 4.4.29 and 4.4.30.
Given the number and complexity of Links, Table 4.4.27 has been prepared to summarise
the horizontal road geometry of Preliminary Option 6 (note that Below Desirable Minimum
has been abbreviated to BDM):
Table 4.4.27: Summary of horizontal geometry for Preliminary Option 6
LINK

FROM

TO

DESIGN
SPEED

NO OF HORIZONTAL CURVES
WITH RADII:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

1

-

-

-

B

M3

Westlink

70kph

-

-

1

1

C

M3

60kph

-

-

1

-

D

Dock Street

York
Street
Westlink

60kph

1

-

-

1

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

York
Street

70kph

1

-

-

-

The elevation of the M2 to Westlink (Link A) and Westlink to M2 (Link E) provide an
improved horizontal alignment on these Links. However, the horizontal alignment of the M2
to Westlink (Link A) cannot be provided to Desirable Minimum standards due to the location
of the existing Galway House and the need to provide the Westlink to York Street (Link F) in
a diverge arrangement to the nearside. The M3 to Westlink (Link B) has a poor horizontal
alignment in order to tie-in with the M2 to Westlink (Link A) and this therefore means that the
M3 to York Street (Link C) has a poor horizontal geometry in order to provide a connection
to York Street within the existing road footprint. The Dock Street to Westlink (Link D) has a
poor horizontal alignment in order to reduce its footprint.

March 2009

111

DRD Roads Service
York Street Interchange

4.4.7.2

Vertical Road Geometry
With regard to vertical geometry, Tables 4.4.28 and 4.4.29 have been prepared to
summarise the vertical alignments achieved for each Link (note that Below Desirable
Minimum has been abbreviated to BDM and Below Absolute Minimum has been
abbreviated to BAM):
Table 4.4.28: Summary of vertical geometry of crest curves for Preliminary Option 6
LINK

FROM

TO

DESIGN
SPEED

NO OF CREST CURVES
WITH RADIUS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

-

-

-

-

B

M3

Westlink

70kph

-

1

-

-

C

M3

60kph

-

-

-

-

D

Dock Street

York
Street
Westlink

60kph

-

-

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

York
Street

70kph

1

-

-

-

Table 4.4.29: Summary of vertical geometry of sag curves for Preliminary Option 6
LINK

FROM

TO

DESIGN
SPEED

NO OF SAG CURVES
WITH RADIUS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

-

-

-

-

B

M3

Westlink

70kph

-

1

-

-

C

M3

60kph

1

-

-

-

D

Dock Street

York
Street
Westlink

60kph

1

-

-

-

E

Westlink

M2

70kph

-

-

-

-

F

Westlink

York
Street

70kph

1

-

-

-
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The elevation of the M2 to Westlink (Link A) and Westlink to M2 (Link E) permit the
provision of vertical geometries that meet or exceed the Desirable Minimum standard. In a
similar manner to the horizontal geometry, the M3 to Westlink (Link B), M3 to York Street
(Link C) and Dock Street to Westlink (Link D) are provided with vertical geometries less than
the Desirable Minimum standards to facilitate tie-ins and a reduced overall footprint.
4.4.7.3

Stopping Sight Distance
Table 4.4.30 provides a summary of the Stopping Sight Distance achieved on each Link in
Preliminary Option 6 (note that Below Desirable Minimum has been abbreviated to BDM):
Table 4.4.30: Summary of Stopping Sight Distances provided on Preliminary Option 6
LINK

FROM

TO

DESIGN
SPEED

NO OF POSITIONS WHERE STOPPING
SIGHT DISTANCE IS:
1
STEP
BDM

2
STEPS
BDM

3
STEPS
BDM

4
STEPS
BDM

A

M2

Westlink

70kph

2

-

-

-

B

M3

Westlink

70kph

2

2

-

-

C

M3

60kph

-

1

-

-

D

Dock Street

York
Street
Westlink

60kph

-

1

-

-

E

Westlink

M2

70kph

2

-

-

-

F

Westlink

York
Street

70kph

-

-

-

-

The elevation of the M2 to Westlink (Link A) and Westlink to M2 (Link E) allow for a full
Desirable Minimum standard to be provided, however, this has been limited to reduce the
overall width of the structures. The poor horizontal and vertical geometry on the other Links
in order to achieve tie-in and a reduced overall footprint means that the Stopping Sight
Distance is typically one-step below the corresponding Desirable Minimum value.
4.4.7.4

Weaving Lengths
Preliminary Option 6 has been designed to achieve the Absolute Minimum weaving lengths
and the required distances between successive merges and diverges set out in TD 22/06.
To achieve these requirements, the existing north-bound on-slip from Clifton Street to
Westlink requires permanent closure.

4.4.7.5

Cross-Section
The cross-sections provided on Preliminary Option 6 cannot meet the required standards of
the DMRB in order to fit the alignment in with the engineering constraints. Verge widths and
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hardstrip/hardshoulder widths have been reduced where necessary to facilitate standard
lane widths.
4.4.7.6

Compliance with Design Standards
In order to quantify the overall compliance of Preliminary Option 6 with design standards,
Table 4.4.31 has been developed to list the associated Relaxations from Standard and
Departures from Standard that would require approval from the Director of Engineering
based on the provided horizontal and vertical geometry, Stopping Sight Distances and
cross-section:
Table 4.4.31: Summary of Relaxations and Departures from Standard for
Preliminary Option 6
LINK

FROM

TO

NO. OF
RELAXATIONS
FROM
STANDARDS

NO. OF
DEPARTURES
FROM
STANDARDS

A

M2

Westlink

3

2

B

M3

Westlink

8

9

C

M3

York Street

3

4

D

Dock Street

Westlink

4

2

E

Westlink

M2

6

6

F

Westlink

York Street

2

1

All

Cross-sections provided

0

1

26

25

Total

Further details on the nature of these identified Relaxations and Departures from Standard
are included in Appendix C.
4.4.7.7

Earthworks
The reduced number of links and the elevated positioning of the M2 to Westlink (Link A) and
Westlink to M2 (Link E) means that approximately 60% of the volume of earthworks balance
is in cut.

4.5

Topography
Given the use of elevated and depressed links in each of the Preliminary Options, it is
considered that all of the Preliminary Options will impact on the existing topography of the
area. It is considered that elevated links will, however, have a more severe impact on the
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existing topography than those links which are depressed below the existing Lagan and
Dargan bridges.

4.6

Structures

4.6.1

Factors considered
There are several types of structures associated with the various Preliminary Options,
ranging from multi-span curved viaduct, through piled embankment solutions to deep cutting
retaining walls. Whilst each of these structure types presents its own unique problems and
possibilities, the common threads that run through all of them are that they will be
prominent, for both road users and local residents/businesses, and complex, both in design
and construction.
In no particular order, the main drivers for the structures to be considered are therefore:
•
•
•

aesthetics;
buildability; and
functionality.

Whilst it is outwith the scope of this Preliminary Options Report to consider fully the
implications of the various different materials potentially available for use in the construction
of the structures noted above, the following assumptions have been made following initial
preliminary considerations:
•
•

•

for underpass type structures, reinforced concrete pile walls have been used. These
may be secant pile walls, diaphragm walls, etc. This is discussed further in Section 4.7;
for viaduct/flyover type structures, location of supports are critical. It has therefore been
assumed that spans of up to around 60m are both feasible and acceptable. Based on
this assumption, steel ‘braced-pair’ plate girders are shown in the Figures identified
below. It should be noted that this assumption does not rule out the use of concrete
construction, such as segmental construction or post tensioned construction, rather that,
at this point in time, it is felt that the temporary works associated with such construction
types could be both extensive and problematic when site constraints are considered;
and
for all above ground structures, whether embankments or viaduct/flyover type
structures, use of piled foundations have been assumed due to expected poor ground
conditions and associated settlement issues. From preliminary investigations, required
piles may be up to 30 to 40m in length below ground level.

Whilst none of the drivers noted above have currently been given greater weight than any of
the others, due to existing site constraints, consideration of buildability of the various
Preliminary Options has been considered. No matter which Preliminary Option is
considered, there will be elements of the works that go over, under or are threaded through
elements of existing local infrastructure. This existing local infrastructure consists of:
•
•
•
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Interface with the local city streets, with associated vehicular and Non-Motorised User
(NMU) traffic, will be an issue when programming of works and traffic management is
considered. The nature of interface with Lagan Bridge and Dargan Bridge varies depending
upon the Preliminary Option considered.
Certain options, such as Preliminary Option 5, require viaduct or flyover type structures that
will carry the proposed new routes over the existing infrastructure (refer to Figures 4.6.1 and
4.6.2). These options will also require great care during construction to minimise any risk to
live traffic below the work area, on both the motorway and railway.
Other options, such as Preliminary Option 1, require underpass type structures that pass
under and thread through the supports and foundations for the Lagan Bridge and Dargan
Bridge (refer to Figures 4.6.3 and 4.6.4). These options will require great care during
construction to avoid undermining or destabilising the adjacent existing structures.
Additionally, where underpass structures are proposed under existing structures, headroom
and working clearance considerations may govern potential construction types and
techniques.
Interface with foundations for existing structures will also have to be carefully investigated
and considered. Due to limited headroom and clearances available adjacent to and under
Lagan Bridge and Dargan Bridge, any piling or foundation works in these areas may have to
make use of specialist plant. It is likely that these specialist pieces of plant would have to
operate very slowly due to the height restrictions, resulting in a potentially time consuming
operation. It is also likely that significant laydown areas outwith the direct piling area would
be required for associated ancillary equipment.
It should be noted that the existing infrastructure highlighted above is likely to be live for the
majority of any construction works. Programming and type of works will have to be carefully
considered to minimise disruption to the existing road and rail networks.
Outline preliminary scheduling and definition of structures for each of the Preliminary
Options are given in Sections 4.6.2 through 4.6.7 below.
In addition to the new structures scheduled below, existing bridges at North Queen Street
and Dock Street will require widening works to be carried out, to suit realignment/tie-ins
associated with the proposed works for all Preliminary Options. Dependent upon the
Preliminary Option carried forward to Detailed Design stage, widening works may be
required on one or both sides of the existing structures. Whilst no preliminary design work
has been carried out on these structures, it is likely that widening works will consist of
independent single span reinforced concrete structures of approx 25m span supported on
piled foundations. The independent structures will be tied to the existing by a stitch detail at
deck level and are likely to be non-integral to match the articulation of the existing
structures.
From available historical drawings, it has been noted that the existing structure at Dock
Street has previously been widened. This widening work utilised post tensioned
prestressing bars running transversely through the deck structure. Interface with this work
will have to be carefully considered at Detailed Design stage.
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For the various structure types proposed, both above and below ground, careful
consideration will have to be given to the type and restraint capacity of parapets and safety
barrier systems provided.
For above ground structures, such as viaducts and flyovers, provision of high containment
parapets at Lagan and Dargan Bridges may be deemed appropriate due to the seriousness
of the consequences of a breach, however such provision would undoubtedly increase the
cost due to stronger deck edge sections being required.
For below ground structures, such as underpasses, it is possible that safety barriers
provided at retained ground level could be founded on separate kentledge slab structures.
The interaction between these kentledge slabs and the underpass structure, with associated
props, supports, etc, will have to be carefully considered. Should separate kentledge
structures not be possible, underpass structures will have to be designed to carry the
proposed safety barrier systems, potentially increasing costs due to larger retaining sections
being required.
As the DMRB leaves direction on certain barrier issues to the Overseeing Organisation,
such items must be discussed with Roads Service Engineering Policy Unit to ensure that
their requirements are appropriately incorporated in the contractual requirements for the
design of structures.
There are also likely to be interface issues adjacent to and at existing infrastructure, such as
at the foundations for Lagan Bridge and Dargan Bridge. Interface with any utilities identified
will also have to be carefully considered.

4.6.2

Preliminary Option 1
Table 4.6.1: Overview of Structures for Preliminary Option 1
STRUCTURE TYPE

NUMBER

APPROX LENGTH

Overbridge

1 No.

250m

Underbridge

3 No.

20m; 25m; 15m

Embankment

-

-

Retaining walls (Less than 2.0 high)

-

970m

Retaining walls (2.0 – 3.5m high)

-

410m

Retaining walls (3.5 – 5.0m high)

-

260m

Retaining walls (5.0 – 7.0m high)

-

320m

Retaining walls (Greater than 7.0m high)

-

180m

Preliminary Option 1 provides a grade separated junction, but not a full interchange, with
Links at either existing ground level or in depressed sections.
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An elevated ramp structure is proposed for the realigned York Street and is likely to have a
main span overall length of approx 250m. Refer to Figure 4.6.1.
An underpass structure, with an approx length of 620m and a maximum cut depth of around
6.0m, is proposed for the M2 to Westlink (Link A), Dock Street to M3 (Link B) and Westlink
to M3 (Link F). Refer to Figure 4.6.3 and Figure 4.6.4.
Preliminary Option 1 is illustrated in Figures 4.4.1 through 4.4.5.

4.6.3

Preliminary Option 2
Table 4.6.2: Overview of Structures for Preliminary Option 2
STRUCTURE TYPE

NUMBER

APPROX LENGTH

Overbridge

2 No.

700m; 250m

Underbridge

-

-

Embankment

1 No.

150m

Retaining walls (Less than 2.0 high)

-

930m

Retaining walls (2.0 – 3.5m high)

-

460m

Retaining walls (3.5 – 5.0m high)

-

90m

Retaining walls (5.0 – 7.0m high)

-

-

Retaining walls (Greater than 7.0m high)

-

-

Preliminary Option 2 provides an interchange with Links in a range of elevated and
depressed sections.
Similar to Preliminary Option 1, an elevated ramp structure is proposed for the realigned
York Street. Refer to Figure 4.6.1.
A flyover structure is proposed for the M2 to Westlink (Link A) and Nelson Street to Westlink
(Link D) and is likely to have a main span overall length of approx 700m.
An underpass structure, similar in concept to that in Preliminary Option 1 but with an approx
length of 150m and a maximum cut depth of around 3.5m, is proposed for the Westlink to
M2 (Link E).
Preliminary Option 2 is illustrated in Figures 4.4.6 through 4.4.10.
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4.6.4

Preliminary Option 3
Table 4.6.3: Overview of Structures for Preliminary Option 3
STRUCTURE TYPE

NUMBER

APPROX LENGTH

Overbridge

3 No.

350m; 240m; 160m

Underbridge

2 No.

15m; 15m

Embankment

3 No.

140m; 120m; 60m

Retaining walls (Less than 2.0 high)

-

1250m

Retaining walls (2.0 – 3.5m high)

-

620m

Retaining walls (3.5 – 5.0m high)

-

250m

Retaining walls (5.0 – 7.0m high)

-

220m

Retaining walls (Greater than 7.0m high)

-

280m

Preliminary Option 3 is very similar to the grade separated junction arrangement offered by
Preliminary Option 1 but with an additional grade separated M3 to Westlink (Link C) from
York Street via an overbridge structure to achieve a full interchange solution. In a similar
layout to Preliminary Option 1, Links are provided in a range of elevated and depressed
solutions.
Similar to Preliminary Option 1, an elevated ramp structure is proposed for the realigned
York Street. Refer to Figure 4.6.1.
Additionally, an elevated ramp structure is proposed for the M3 to Westlink (Link C) and is
likely to have an overall length of approx 350m.
An underpass structure, similar to that in Preliminary Option 1 but with an approx length of
550m and a maximum cut depth of around 8.0m, is proposed for the M2 to Westlink (Link
A). Refer to Figure 4.6.3 and Figure 4.6.4.
Preliminary Option 3 is illustrated in Figures 4.4.11 through 4.4.15.
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4.6.5

Preliminary Option 4
Table 4.6.4: Overview of Structures for Preliminary Option 4
STRUCTURE TYPE

NUMBER

APPROX LENGTH

Overbridge

2 No.

280m; 240m

Underbridge

2 No.

15m; 15m

Embankment

5 No.

160m; 100m; 80m; 70m; 30m

Retaining walls (Less than 2.0 high)

-

1580m

Retaining walls (2.0 – 3.5m high)

-

600m

Retaining walls (3.5 – 5.0m high)

-

290m

Retaining walls (5.0 – 7.0m high)

-

300m

Retaining walls (Greater than 7.0m high)

-

160m

Preliminary Option 4 is a variant of Preliminary Option 1 that provides a full interchange
solution with improved horizontal geometry at certain locations.
Similar to Preliminary Option 1, an elevated ramp structure is proposed for the realignment
of York Street. Refer to Figure 4.6.1.
An underpass structure, similar to that in Preliminary Option 1 but with an approx length of
500m and a maximum cut depth of around 7.5m, is proposed for the M2 to Westlink (Link
A). Refer to Figure 4.6.3 and Figure 4.6.4.
Preliminary Option 4 is illustrated in Figures 4.4.16 through 4.4.20.
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4.6.6

Preliminary Option 5
Table 4.6.5: Overview of Structures for Preliminary Option 5
STRUCTURE TYPE

NUMBER

APPROX LENGTH

Overbridge

3 No.

1260m; 260m; 250m

Underbridge

-

-

Embankment

3 No.

140m; 100m; 80m

Retaining walls (Less than 2.0 high)

-

790m

Retaining walls (2.0 – 3.5m high)

-

420m

Retaining walls (3.5 – 5.0m high)

-

540m

Retaining walls (5.0 – 7.0m high)

-

-

Retaining walls (Greater than 7.0m high)

-

-

Preliminary Option 5 is a variant of Preliminary Option 1 that also provides a grade
separated junction, but not a full interchange.
An elevated ramp structure, similar in concept to that in Preliminary Option 1, is proposed
for the realigned York Street and is likely to have a main span overall length of approx
260m.
A flyover structure is proposed for the Westlink to M3 (Link F) and Westlink to Dock Street
(Link G) and is likely to have a main span overall length of approx 1260m. Refer to Figure
4.6.2.
An underpass structure, similar to that in Preliminary Option 1 but an approx length of 380m
and with a maximum cut depth of around 4.5m, is proposed for the M2 to Westlink (Link A),
Dock Street to M3 (Link B) and Westlink to M3 (Link F).
Preliminary Option 5 is illustrated in Figures 4.4.21 through 4.4.25.
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4.6.7

Preliminary Option 6
Table 4.6.6: Overview of Structures for Preliminary Option 6
STRUCTURE TYPE

NUMBER

APPROX LENGTH

Overbridge

1 No.

1080m

Underbridge

-

-

Embankment

4 No.

200m; 180m; 140m; 40m

Retaining walls (Less than 2.0 high)

-

60m

Retaining walls (2.0 – 3.5m high)

-

80m

Retaining walls (3.5 – 5.0m high)

-

60m

Retaining walls (5.0 – 7.0m high)

-

-

Retaining walls (Greater than 7.0m high)

-

-

Preliminary Option 6 provides a grade separated junction with Links elevated above the
existing Lagan Bridge and Dargan Bridge. At their highest points, these elevated Links
range between approximately 16.0m and 18.0m above existing street level.
Similar to Preliminary Option 2, a flyover structure is proposed for the M2 to Westlink (Link
A) and Westlink to M2 (Link E) and is likely to have a main span overall length of approx
1080m.
Preliminary Option 6 is illustrated in Figures 4.4.26 through 4.4.30.

4.7

Ground Engineering

4.7.1

Overview
Ground engineering aspects of the project cover ground investigations and modelling of the
ground conditions and contaminated land evaluations and geotechnical engineering input
for earth structures, foundations, buried and embedded structures and retaining systems of
the Preliminary Options.

4.7.2

Ground Investigations
Intrusive Ground Investigations (IGI) will require to be undertaken as part of the DMRB
Stage 2 Scheme Assessment to investigate the foundation locations of the proposed
elevated structures (i.e. bridges, reinforced concrete and earth retained structures) and
buried structures. Combinations of intrusive and non-intrusive investigations will be
considered to verify the as-built locations of the existing bridge foundations.

March 2009

122

DRD Roads Service
York Street Interchange

4.7.3

Modelling of the ground conditions
The IGI data should then be used to model the ground conditions of the study area to
enable evaluation of the impact of the ground conditions on the Preliminary Options and
facilitate design development of the Preferred Preliminary Options.

4.7.4

Land Contamination Evaluations
York Street is located near Belfast Harbour and other historic industrial locations, which are
partially built over claimed and old industrial land. The fill materials (i.e. made ground) have
been placed across the site over a very long period of industrial development, which was
associated with construction and expansion of the harbour and road and rail network. It is
therefore highly likely that land contamination will be encountered.
The intrusive investigations and contamination studies should be carried out as part of
ground investigations and contaminated soils will be classified in accordance with the
Specification for Highway Works. The appropriate measures should then be defined and
implemented to eliminate the risk to the potential receptors.

4.7.5

Proposed Viaduct and Bridge Foundations
It is likely that the viaduct and bridge foundations will be piled considering the thickness of
the compressible superficial deposits. The piles are expected to be either CFA or bored
piles (with temporary or permanent casings). Depending on the type and geometry of these
structures pile groups may be subjected to combinations of vertical and horizontal loads
generating compression, tension and bending on the piles. Subsequently, the diameter,
length and number of piles can be determined depending on the design and access
requirements.
All Preliminary Options include various types of bridges and viaducts. However, Preliminary
Option 6 includes by far the longest single span and the highest piers. The piled foundation
alternatives can be designed to accommodate the loads expected from the viaducts
structures proposed in Preliminary Option 6 without added ground treatment measures.

4.7.6

Buried Structures

4.7.6.1

Overview
The following buried structures are present in all Preliminary Options:
•
•
•
•
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4.7.6.2

Embedded Walls
The embedded wall retained cuttings will facilitate construction of the roads below the grade
depending on the geometric constraints imposed by the traffic requirements and the existing
structures.
The embedded walls could be constructed as secant pile or diaphragm walls of varying
thickness and depths depending on the design requirements and access restrictions during
the construction. Where clearances (both vertical and horizontal) are critical, the required
embedded wall sections could be optimised by installation of inner walls to allow use of the
construction plants and rigs suitable for operating under the expected access restrictions.
The temporary and permanent ground water control and drainage requirements will be one
of the major factors in the design and installation of the embedded wall systems.

4.7.6.3

Propped Embedded Walls
The propped embedded walls could be considered where the wall sections of the embedded
wall systems are inadequate to resist the lateral loads where the permanent roof covers are
not favoured. The related design and construction issues of the propped embedded walls
are the same as the embedded walls, which are described above.

4.7.6.4

Cut and Cover Sections
The cut and cover sections are present in all Preliminary Options with the exception being
Preliminary Option 6. The length and depth of the cut and cover sections vary between the
Preliminary Options, however the design requirements and access requirements for
construction is common.
The cut and cover sections may require an external embedded wall (i.e. secant pile or
diaphragm wall), which will provide the lateral support with temporary props during the
construction and temporary ground water control with either some ground treatment or
embedment of the wall into a impermeable layer at depth.
An inner box may be required to replace temporary props and allow covering of the cut and
cover section at the same time facilitating full tanking of the structure as a permanent
ground water control measures.
The permanent uplift control due to high ground water (including possible artesian from the
granular lenses in glacial deposits or confined aquifer of the sedimentary bedrock) could be
dealt with by the weight of the structure, where as the temporary ground water uplift is
expected to be controlled by ground treatment (i.e. ground treatment prior to excavation)
and the external frame of the embedded wall with the base slab.

4.7.6.5

Cantilever Retaining Structures and Earthworks for Approaches:
In all Preliminary Options, approaches to the bridges and level separations between the
Links may require retaining structures. The presence of compressible soils may necessitate
these retaining structures and in some cases the fill they retain to have piled foundations.
Based on this the following should be considered in the design of the retaining structures:
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•
•
•
•

higher walls with flat back fill tops shall be evaluated in order to minimise the base of the
approach fill embankments in order to reduce the area to be carried on piles;
where possible reinforced earth retaining walls shall be considered to minimise the
effects of differential settlements between the walls of varying heights;
the fill approaches shall be revaluated to establish if the box sections are more cost
effective; and
the logistical impacts of fill material imports along with the construction plant access
limitations and traffic management restrictions shall be considered and where possible
or required, consideration of elevated and supported slabs or decks shall be included as
alternatives.

4.8

Hydrology and Drainage

4.8.1

Hydrology
The Preliminary Options 1 to 6, as described previously, comprise both elevated and
depressed vertical alignment options, which traverse the study area above and below the
existing road and rail infrastructure. In assessing the Preliminary Options, the potential
flood risks associated with the study area arising from the publication of the Rivers Agency –
Strategic Flood Map (NI) require to be reviewed and addressed.
The study area and in particular the point of convergence of the strategic roads is located in
an area of the city that is only marginally above sea level. For the most part the
convergence area is below the level of the 1:200 predicted flood level and the estimated
climate change 2030 coastal flood level as calculated and published by Rivers Agency.
In recognizing the nature of the site and the Preliminary Options, it is essential that the
assessment process should explore possible protection measures that minimize the risk of
flooding within future possible depressed road infrastructure. In addition, the impact of the
proposed Preliminary Options will need to be assessed in a future flood risk assessment as
required by Rivers Agency for development within floodplains and potential flood risk areas.
As the Scheme options and assessment process progresses, the evolving design options
will be subjected to a Flood Risk Assessment the scope of which will be agreed with Rivers
Agency. The continued development of the Preliminary Options will assess the scope for
incorporating appropriate vertical alignments, flood protection walls and adequate storm
water discharge capacity and outfall location availability during all flood and hydraulic
situations.

4.8.2

Drainage - General
Preliminary Options 1 to 6, as outlined previously, comprise both elevated and depressed
vertical alignment options which traverse the area above and below the existing road and
rail infrastructure.
In Preliminary Options 1 to 5, the associated underpasses would generally have a low point
which would be located around the centre of the Scheme study area. This low point occurs
on the M2 to Westlink (Link A) in Preliminary Options 1, 3, 4 and 5, and on the Westlink to
M2 (Link E) in Preliminary Option 2. Within this location, as the collected runoff would have
pipe invert levels several metres below that of the potential outfall pipes, it is most likely that
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a pumped drainage system would be required. An alternative drainage solution has been
considered as set out in Section 4.8.9.
A proposal requiring the provision of a drainage pumping station would be operated in a
manner, which would provide sufficient built in safety and back-up systems, so as to
minimise the potential of future flooding resulting from pump failure. The low points in each
Preliminary Option and the proposed site of the pump station can be seen in Figures 4.8.1
through 4.8.6.
Each Preliminary Option has a different catchment area that would drain to the pumping
station. However, in each Preliminary Option, the road drainage catchment area draining to
the pumping station has been minimised to reduce the associated high costs.
Preliminary Option 6 does not require any pumped drainage as can be seen in Figure 4.8.6.
This is due to the elevated nature of the Preliminary Option.
A description of the proposed road drainage connected with Preliminary Options 1 to 6 is
outlined in the sections below. These sections should be read in conjunction with Figures
4.8.1 through 4.8.6.

4.8.3

Preliminary Option 1
The Westlink would drain easterly towards York Street, from the high points to the west of
North Queen Street at the western side of the Scheme. On the Westlink to York Street
(North) (Link G) there would be a low point approximately halfway along its length. From
this low point the carriageway would be drained via a drainage pipe which would run in a
southerly direction, around the west end of the underpass walls and down the south verge
of the M3 to Westlink (Link C). This is required to achieve an outfall to the existing 375mm
diameter combined sewer, which is located on the south side of the York Street overbridge.
This pipe would also be used to intercept runoff from the high points on the Westlink, as
shown on Figure 4.8.1. This minimises the amount of runoff from this direction draining to
the proposed pumping station.
East of this interceptor pipework, the Westlink to M2 (Link E), Westlink to M3 (Link F) and
M2 to Westlink (Link A) would drain in an easterly direction until they reach low points on
each of the respective underpasses. On the Westlink to M2 (Link E) and Westlink to M3
(Link F) these low points would be located under the York Street overbridge and on the M2
to Westlink (Link A) the low point would be located to the east of the Lagan and Dargan
Bridges. As outlined previously, these underpasses are likely to require pumped drainage.
As shown on Figure 4.8.1 the proposed pipework would convey runoff collected from both of
these low points and then pass through underpass retaining walls, to the proposed pumping
station. Outfall options from the pump station are discussed in Section 4.8.9.
The M3 on-slip would drain in a northerly direction as shown on Figure 4.8.1. To intercept
this runoff, a cross carriageway drainage pipe would be installed, crossing the Westlink to
M3 (Link F) and Dock Street to M3 (Link B). and connecting to the existing 225mm diameter
combined sewer. This method is proposed to minimise the amount of runoff from this slip
road draining to the proposed pumping station. Any runoff draining from the high points on
both the M2 to Westlink (Link A) and Dock Street to Westlink (Link D) would be collected by
another cross carriageway drainage pipe, again reducing the runoff draining from these
Links to the pumping station. This interceptor pipe then continues east to Corporation
Street, where it would connect into the 1500mm diameter trunk sewer.
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On the York Street (North) to M2 (Link H), there would be a low point approximately beneath
the Dargan Bridge. North-east of the proposed underpass, a cross carriageway pipe would
be installed and used to collect drainage from the M2. This pipework would then be taken in
a south-westerly direction in the north verge of the York Street (North) to M2 (Link H) and
follows the existing slip road alignment to connect into the existing 600mm diameter
combined sewer.
Any runoff on the M3 to Westlink (Link C) would drain towards the low point which would be
located at Nelson Street. Here the runoff would connect into an existing 225mm diameter
storm sewer. The proposed York Street overbridge would drain from the high point near the
middle of the structure to the north and south tie-ins to the existing road network. Drainage
could be discharged at these locations into the existing combined sewers at these locations.
On the Dock Street to Westlink (Link D) there would be a small road drainage catchment
area, which would drain to a low point on Dock Street. At this point the road drainage could
connect into an existing 1050mm diameter combined sewer. On the Dock Street to M3
(Link B), the runoff would drain from the tie-in point on Dock Street and from the M3 on-slip
ramp to the low point on the Link. Levels dictate that from this point road drainage must
connect into the proposed drainage pumping station. This would be carried out using a pipe
from the low point on the Dock Street to M3 (Link B), which would cross the M2 to Westlink
(Link A) and Dock Street to Westlink (Link D) and would follow the alignment just outside the
underpass retaining walls until the pipe discharges into the pumping station. To minimise
the catchment area that drains to the pumping station, a cross carriageway drain would
intercept runoff draining from the M3 on-slip and discharge this to an existing 225mm
diameter combined sewer to the south-east of the Scheme.
The total catchment area that would drain to the pumping station for this Preliminary Option
is shown in Table 4.8.1.

4.8.4

Preliminary Option 2
As with the other Preliminary Options, the Westlink would drain in an easterly direction from
the west of North Queen Street, towards York Street. On the M2 to Westlink (Link A), there
would be a low point which would be located to the east of North Queen Street and from this
point the road would be drained via a drainage pipe. The pipe would be laid across the M2
to Westlink (Link A) and Westlink to M2 (Link E) from the low point and would then continue
in an easterly direction in the north verge of the Westlink to York Street (North) (Link G) until
it reaches the west end of the underpass retaining walls. At this location, another cross
carriageway drainage pipe would connect into the pipe in the north verge and this would be
used to intercept runoff from the Westlink to M2 (Link E), prior to entry into the underpasses.
This would minimise the road catchment area draining to the pumping station. The pipe
then continues in the north verge following the alignment of the Westlink to York Street
(North) (Link G) to York Street where it would connect into an existing 375mm diameter
combined sewer. This pipework route can be seen in Figure 4.8.2.
East of this interceptor pipe, the Westlink to M2 (Link E) and Westlink to M3 (Link F) would
drain in an easterly direction until they reach low points on each of the underpasses, which
occur beneath the York Street overbridge. These underpasses would require pumped
drainage. A significant difference between Preliminary Options 1 and 2 is that with
Preliminary Option 2, the M2 to Westlink (Link A) is elevated to allow it to pass over the
railway line, rather than being constructed as an underpass as is the case with Preliminary
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Option 1. As a result of this, the M2 to Westlink (Link A) can drain down either side from the
high point, which is located above the Dargan Bridge, to the north and south tie-in points of
the elevated structure. At the north tie-in location, drainage would be taken down the east
embankment of the M2 and discharged into an existing 2400mm diameter sewer in Whitla
Street. As the M2 to Westlink (Link A) is elevated, this significantly reduces the road
catchment area which drains to the pumping station. This also means that the pumping
station would be located further west than for Preliminary Option 1, to the immediate east of
the York Street overbridge and south of the M2 to Westlink (Link A).
Another key difference between Preliminary Options 1 and 2 is that the M3 to Westlink (Link
C) would be elevated and would pass over York Street to achieve grade separation. Runoff
would be drained from the high point which is located west of York Street to the low point
which would be located at Nelson Street. At Nelson Street the drainage would be
connected into an existing 225mm diameter storm sewer.
On the Dock Street to M3 (Link B), the road would drain from a high point located near the
centre of the Link, and this can be seen in Figure 4.8.2. This would drain northerly, from the
high point, to a low point in Dock Street and then would connect into an existing 1050mm
diameter combined sewer in this street. From the high point, the Dock Street to M3 (Link B)
would also drain in a southerly direction to a low point which would be connected into the
existing 225mm diameter combined sewer and onwards into the existing 1500mm diameter
combined sewer at Corporation Street.

4.8.5

Preliminary Option 3
Preliminary Option 3 uses similar drainage proposals to Preliminary Option 1 with the main
difference being that the M3 to Westlink (Link C) would pass over York Street on a bridge
structure. This means that rather than drainage from the low points on the Westlink to York
Street (North) (Link G) being installed in the M3 to Westlink (Link C), this drainage would be
installed in the north verge of the Westlink to York Street (North) (Link G). The pipework
would follow this verge and then connect into the existing 375mm diameter combined sewer
in York Street at the tie-in location, north of the proposed York Street overbridge (Link I).
This is shown in Figure 4.8.3.
The remaining Links, with the exception of the M3 to Westlink (Link C), would all drain in the
same way as previously described in Preliminary Option 1. The M3 to Westlink (Link C)
would drain in the same way as described in Preliminary Option 2.

4.8.6

Preliminary Option 4
The Westlink would be drained in a similar manner to Preliminary Option 1. The main
difference is that instead of the pipe running down the verge of the M3 to Westlink (Link C),
the pipe would need to pass through the southern boundary of this Link and then run down
the southern verge of the existing Westlink until it connects into the existing 375mm
diameter combined sewer, which is located on the south side of the York Street (South) to
York Street (North) (Link I). This pipe would also be used to intercept runoff from the area
draining from the high points on the Westlink to this point, as shown on Figure 4.8.4. This
helps to minimise the amount of runoff from this direction which drains to the pumping
station.
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East of this interceptor pipework, the M2 to Westlink (Link E) and Westlink to M3 (Link F)
drain in the same way as Preliminary Option 1. As outlined previously, these underpasses
are likely to require pumped drainage. As shown on Figure 4.8.4 the proposed pipework
would convey runoff collected from both of these low points and would pass through
underpass walls, to the proposed pumping station. Outfall options from a proposed pump
station are discussed in Section 4.8.9.
Although the M2 to Westlink (Link A) would drain in the same manner as in previously
discussed options, i.e. from the high point on the Link in a southerly direction, an interceptor
pipe has been added in this Preliminary Option. This pipe would be located at Trafalgar
Street as shown on Figure 4.8.4 and is used to minimise the runoff going to the pumping
station. This proposed pipe would also intercept runoff from the high point on the Dock
Street to Westlink (Link D). From this high point runoff would be drained in a northerly
direction and discharged to the existing 1050mm diameter combined sewer on Dock Street.
Another difference between Preliminary Option 4 and the other Preliminary Options is that
the M3 to Westlink (Link C) would pass under York Street (South) to York Street (North)
(Link I) to achieve grade separation. Runoff would drain from the Westlink in an easterly
direction to a low point where Little York Street is currently located, as shown on Figure
4.8.4. Runoff from the M3 would drain to an interceptor pipe which commences at the low
point on Great George’s Street, near Nelson Street, and connects to the existing 225mm
diameter storm sewer. West of this pipe, the M3 to Westlink (Link C) would drain west
towards the low point on the road. From the low point on this Link, the road would be
drained to the pumping station location.
On the Dock Street to M3 (Link B), the runoff from the M3 would drain in a northerly
direction until it is intercepted by a proposed drain, located where the Westlink to M3 (Link
F) and Dock Street to M3 (Link B) merge, and this would take runoff to Dock Street in the
eastern verge of the Dock Street to M3 (Link B) until it connects with the existing 1050mm
diameter combined sewer. As the Dock Street to M3 (Link B) is at a small gradient between
the high point and low point, as shown in Figure 4.8.4, the road would continue to drain
north towards Dock Street. Levels permit discharge to the existing 1050mm diameter
combined sewer in Dock Street rather than discharging to the pumping station as was the
case with Preliminary Option 1.

4.8.7

Preliminary Option 5
Preliminary Option 5 has several major differences when compared with the drainage
proposals for Preliminary Option 1. Instead of underpasses, the Westlink to M3 (Link F) and
Westlink to Dock Street (Link G) are elevated above existing features and any other
proposed links for this Preliminary Option.
The M3 to Westlink (Link C), Dock Street to Westlink (Link D), Westlink to M2 (Link E), York
Street (North) to M2 (Link H) and York Street (South) to York Street (North) (Link I) drain in
a similar manner to Preliminary Option 1. However, the Westlink to M3 (Link F) and
Westlink to Dock Street (Link G) drain differently from Preliminary Option 1.
The M2 to Westlink (Link A) would be depressed and would drain to a low point, which
would be located east of the proposed York Street (South) to York Street (North) (Link I).
Although this low point would require pumped drainage, it is several metres above the low
point in Preliminary Option 1 since the Westlink to M3 (Link F) is elevated in this case. The
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proposed pumping station would be located just south of this underpass, adjacent to the low
point.
The Westlink to M3 (Link F) and Westlink to Dock Street (Link G) would be provided, in this
Preliminary Option, on an overbridge. This would pass over the Dargan and Lagan Bridges.
The road would drain from a high point above the Dargan Bridge as shown in Figure 4.8.5.
From here, the runoff would drain west towards the low point on the Westlink and would
also drain both north towards a low point at Garmoyle Street and south towards the M3. On
the Westlink, the runoff would be collected in a pipe at the low point and this would be used
as an interceptor to collect runoff on the carriageways from the high points draining east on
the Westlink. The pipe would then be laid along the southern verge of the M3 to Westlink
(Link C). Another interceptor pipe would then be connected at the west end of the M2 to
Westlink (Link A) and Westlink to M2 (Link E) underpass walls to help minimise runoff going
to the pumped system. The pipe continues in the southern verge until it reaches the low
point on the M3 to Westlink (Link C). Here the pipe would change direction and would
follow the embankment south to connect with an existing 500mm diameter combined sewer
in Great George’s Street.
In the northerly direction the Westlink to Dock Street (Link G) would drain from the high
point above the Dargan Bridge to the low point indicated in Figure 4.8.5. Here the runoff
would be connected into the existing 2400mm diameter combined sewer. In a southerly
direction, the runoff would be drained to the low point on the Westlink to M3 (Link F). Here
a pipe would be used to drain any runoff gathered at this point. This would run down the
embankment and then connect to the existing 1500mm diameter combined sewer in
Corporation Street as shown in Figure 4.8.5.
The Dock Street to M3 (Link B) would be drained in a similar manner to Preliminary Option
1.

4.8.8

Preliminary Option 6
Preliminary Option 6 is completely different to the other five Preliminary Options. It involves
two overbridges connecting the M2 to Westlink in both directions. These would both drain
northerly and westerly from the high points in each respective road which are located above
the Dargan Bridge.
In the westerly direction both roads would drain towards low points on the Westlink. At
these points drainage pipes would take any runoff collected at this point into the northern
verge of the Westlink to York Street (Link F) which would then connect to an existing
375mm diameter combined sewer in York Street. This pipe would act as an interceptor pipe
for runoff draining east from the high points on the Westlink, located to the west of North
Queen Street.
In a northerly direction both roads would drain towards low points on the respective roads.
Part of the runoff would drain to low points on the M2 for both the M2 to Westlink (Link A)
and Westlink to M2 (Link E) and for the M2 to Westlink (Link A), part of the runoff would
drain down the Nelson Street to Westlink (Link D) to a low point on Whitla Street. At the low
points on the M2 runoff would be collected. To drain this section, runoff pipes, as shown on
Figure 4.8.6, may be used. These pipes would follow the embankment down the slope to
the low point on Whitla Street. At this point it would connect to the existing 2400mm
diameter combined sewer.
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The M3 to Westlink (Link B) would be provided on an overbridge which would pass over
York Street (South) to York Street (North) (Link I). This overbridge would drain from a high
point to the west of York Street as shown in Figure 4.8.6. It would drain westerly towards
the low point on the M2 to Westlink (Link A) and drain as described before. It would also
drain easterly to a low point to the east of Nelson Street. At this point the runoff would drain
into an existing 225mm diameter storm sewer. This connection would also drain any runoff
coming from the M3 and from the high point on Great George’s Street. The high point on
Great George’s Street would also drain westerly towards the low point on York Street and
would connect to an existing 375mm diameter storm sewer.
The Westlink to York Street (Link F) would drain in an easterly direction and connect into the
existing 375mm diameter combined sewer in York Street. Other links such as York Street,
York Link to M3 and York Street to M2 would drain as per the existing arrangements.
The total catchment area that drains to the pumping station for each of the Preliminary
Scheme Options is shown in Table 4.8.1. A larger catchment area would require a larger
pump station/higher specification pumps and higher running, operational and maintenance
costs.
Table 4.8.1: Total Catchment Area requiring drainage to pumping station
PRELIMINARY OPTION

4.8.9

TOTAL CATCHMENT TO PUMPING STATION

1

1.149 ha

2

0.368 ha

3

1.284 ha

4

1.167 ha

5

1.028 ha

6

0 ha

Road Drainage Outfall Options
The proposed underpasses associated with some of the Preliminary Options would require
drainage from a level which would be below that of the existing sewerage network. Three
preliminary drainage outfall options have been established and are under consideration for
the provision of satisfactory outfall arrangements for drainage of the Scheme:
•
•
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Drainage Outfall Option 1 - a gravity drainage system with an outfall to NI Water Shaft
10 of the BSP storm tunnel ;
Drainage Outfall Option 2 - a pumped drainage system utilising the sewer in Corporation
Street into which the existing road drainage network outfalls. This would replicate the
present situation except the nature of the flow regime would be changed into a pumped
flow; and
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•

Drainage Outfall Option 3 - a pumped drainage system with an outfall to the River
Lagan.

Drainage Outfall Option 1, as shown in Figure 4.8.7 would entail a gravity outfall leading to
the NI Water BSP Shaft 10 where the outfall would discharge into the existing 4.05m
diameter BSP storm tunnel, which will be in operation before the completion of the Scheme.
This option has advantages when compared with Drainage Outfall Options 2 and 3 due to
the reduced length of pipe work required for the outfall to the shaft, and because a pumped
system would not be necessary. A difficulty associated with this option would be that the
pipework must be installed at a significant depth, therefore it is possible that installation
through tunnel boring techniques would be more economical than traditional open cut
excavation. A more problematic issue requiring resolution would be discharge consent,
which will need to be sought from NI Water for this option. Initial consultation with the BSP
designers Atkins has found that the tunnel is intended for combined sewer overflows only
and therefore NI Water are unlikely to approve any direct road drainage discharges. NI
Water have been approached on this subject and their initial response has been to suggest
the consent would not be given.
Drainage Outfall Option 2, as illustrated in Figure 4.8.8 involves the surface water draining
from the road being collected and discharged to the existing 1800 to 2100mm diameter
sewer in Corporation Street. This would create a regime similar to the existing road
drainage setup in the area. The underpasses which are included with some of the
Preliminary Options would require pumped drainage with the associated construction,
maintenance and electrical supply costs. Although discharge consent is required from NI
Water, one positive aspect of Drainage Outfall Option 2 is that there is a reduced length of
pipework and a reduced number of third party consultees when compared with Drainage
Outfall Option 1.
Drainage Outfall Option 3, which is shown on Figure 4.8.9, incorporates the installation of a
pumped system with an outfall to the River Lagan. There are several disadvantages
associated with this option including the requirement for a substantial length of pumping
main from Little Corporation Street to an outfall to the river beyond Donegall Quay, this
pipework is required to be placed in areas of high density utility infrastructure. As discussed
the provision of pumped drainage would have relatively high cost. It is also essential for
discharge consents to be sought, and third party consultation is required with Rivers Agency
(water quantity), Northern Ireland Environmental Agency (water quality), Laganside
Corporation and Belfast Harbour Commissioners.

4.8.10 Mitigation Measures
The main issues associated with drainage system discharges are the water quality, e.g.
suspended solids, diluted oils or petrol within runoff contaminating water bodies, and the
quantity of water being discharged, e.g. possibility of causing flooding. The measures
outlined below suggest ways that the water quantity and quality issues could be controlled:
•

•
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runoff discharged to pump station, or River Lagan, could be minimised by utilising
existing road drainage provisions and linking to the existing drainage regime as much as
possible;
water quality improvement measures could be installed upstream of an outfall where
required; and
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•

discharge consents, if required, may necessitate measures to be taken to limit outflow
quantities. Little increase in hard surface area is envisaged as the existing area is
predominantly developed, therefore no significant increase in drainage outflow values
from the proposed road Scheme are expected. If the outfall option to the River Lagan is
chosen, attenuation should not be required due to the considerable size of the
watercourse.

These mitigation measures will be further discussed with the relevant drainage authorities,
and developed as necessary, as the Scheme progresses.

4.9

Public Utilities

4.9.1

Engineering Assessment of Service Diversions
From information supplied by the service utility companies, it was established that the
majority of service utilities to be diverted are located in three main areas of the study area
i.e. York Street, Nelson Street and in the vicinity of York Link.
Figures 4.9.1 through 4.9.6 illustrate the various service diversion route options which have
been prepared for Preliminary Options 1 to 6.

4.9.2

Preliminary Option 1
For services located on York Street, there are a number of diversion options that could be
implemented. All services, except the combined sewer, could be taken across the proposed
elevated section of York Road in either the east or west side of the carriageway verge or
footway. These options, named Service Routes B and C, are shown in Figure 4.9.1 and are
common to Preliminary Options 1 to 5 (with some minor alignment adjustments to suit the
particular Links). The gravity combined sewer cannot be diverted in either of these routes.
Service Route A, as shown in Figure 4.9.1, indicates how the combined sewer could be
diverted to the west of the elevated section before connecting back into the existing network
on the North and South tie-ins of the York Street overbridge. This route would be common
to Preliminary Options 1 to 4. In Preliminary Option 5, Service Route A would change to
accommodate the elevated Westlink to M3 (Link F) and Westlink to Dock Street (Link G) as
shown in Figure 4.9.1. It may be possible that, as the combined sewer only serves a small
area to the south side of the junction, it may not be possible to avoid crossing over the new
junction, but this would require further investigation with NI Water.
Although three diversion routes have been identified along York Street it is anticipated that
the preferred diversion option of the service providers would be to remain within the road
network, i.e. Service Route B or C, and take the services over the raised section of York
Street (Link I). However, this will require more detailed investigation with the service
authorities to ensure that this meets their particular requirements.
At Nelson Street, the services which are affected could either be re-routed along the eastern
boundary of the proposed M2 to Westlink (Link A) corridor or on the western boundary of
the Dock Street to M3 (Link B). These possible diversion routes are shown in Figure 4.9.1
as Service Routes D and E. Service Route D would be common to Preliminary Options 1 to
5 and Service Route E would be common to Preliminary Options 1, 3, 4 and 5. Alternative
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service route options, which would be common to Preliminary Options 1 to 3, would include
taking the services via Dock Street to York Street, and re-routing the services in Corporation
Street. These options should only be considered if no other options are considered viable
as there is significant presence of utilities infrastructure already in the footways.
Service Route F would be another diversion route option for services which would be
affected by the construction of the M2 to Westlink (Link A). This option would provide a
route linking York Street/York Link to other infrastructure in Corporation Street, as
construction of underpasses would cause severance to existing utilities. Similar Service
Routes are also proposed for use in Preliminary Options 1 to 5 and are as follows; Service
Route H in Preliminary Option 2 and Service Route G in Preliminary Options 3 to 5. These
are shown in Figures 4.9.2 through 4.9.5.

4.9.3

Preliminary Option 2
In Preliminary Option 2 the Service Routes A, B, C, D, H and the alternative service route
options are similar to those outlined in Preliminary Option 1 and can be seen in Figure 4.9.2.
Service Option E on Great George’s Street would be provided as a watermain could be
affected and may need to be re-routed as a result of the construction of the M3 to Westlink
(Link C). This would be similar to Service Route F in Preliminary Option 3 and can be seen
in Figures 4.9.2 and 4.9.3.
At Dock Street, Service Route F would provide a diversion for a large 110kV NIE main as
shown in Figure 4.9.2. This would be required as a result of the construction of the M2 to
Westlink (Link A) as the utility infrastructure may be affected by the installation of
foundations or associated earthworks which may be required to be undertaken at this
location. This route would also be common to Preliminary Options 4 and 6. This can be
seen in Figures 4.9.4 and 4.9.6.
Service Route G would provide a diversion route for services currently installed in Service
Route D to connect to other utility infrastructure in Corporation Street and to the areas to the
south-east of the study area. This option would provide a route to link utilities infrastructure
from York Street and Dock Street to Corporation Street, as construction of foundations for
the elevated carriageway from the M2 to Westlink (Link A) and other structures may sever
existing utility links. This would be similar to Service Route F in Preliminary Option 5, as
can be seen in Figure 4.9.5.

4.9.4

Preliminary Option 3
All Service Routes for Preliminary Option 3 have been outlined for in Preliminary Options 1
and 2 previously, and the routes are shown in Figure 4.9.3.

4.9.5

Preliminary Option 4
Service Route H would be a route option common to most of the Preliminary Options but in
this Preliminary Option it would be a main diversion route. In this Preliminary Option the
proposed road alignment would sever services links on Corporation Street as well as
affecting other links. The proposed route would traverse Corporation Street but would then
cross to the east side of the road where it would be present over a distance of
approximately 100m, and then cross back to the west side and continue in the west footway.
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This is illustrated in Figure 4.9.4. This would be similar to Service Route H in Preliminary
Option 5 which would be required because a section of Corporation Street would be
affected, in order to construct the Westlink to York Street (North) (Link G) as shown in
Figure 4.9.4.

4.9.6

Preliminary Option 5
All Service Routes for Preliminary Option 5 have been outlined in previous Preliminary
Options, and the routes are shown in Figure 4.9.5.

4.9.7

Preliminary Option 6
All Service Routes for Preliminary Option 6 have been outlined in previous Preliminary
Options, and the routes are shown in Figure 4.9.6.
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5.0 Consultations
5.1

Introduction
As part of the DMRB Stage 1 Scheme Assessment of the Preliminary Options, a range of
parties including statutory authorities, service/utility organisations, and other interested
bodies were consulted, to establish any relevant constraints or factors that should be taken
into account when considering the interchange arrangement.
The preliminary consultation process commenced in May 2008, resulting in wide-ranging
interest and comments from the majority of bodies consulted. However a number of bodies
did not respond to the first consultation phase and were subsequently reminded to do so in
July 2008, before closing the preliminary consultation period in mid August 2008. For some
of the bodies consulted again, the second consultation phase still did not yield a response.
Of those bodies which did respond, the majority of comments were received via letter, email
or telephone conversation, however for some bodies with a particular interest in the study
area/proposed Scheme, formal meetings also took place.
The comments and views obtained from the consultees have subsequently been used to
identify baseline conditions over the area, and considered in the decision making process.
A copy of consultee responses received is included in Appendix D of this report.

5.2

Stage 1 Consultees

5.2.1

Environmental Consultees
An integral element of the preliminary environmental assessment included consultation with
statutory authorities and various other bodies that may potentially have specific
environmental interest in the study area/proposed Scheme. Consequently the following
environmental bodies were consulted in the course of this assessment:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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BCC - Development Department;
BCC - Health & Environmental Services Department;
BCC - Health & Environmental Services Department (Biodiversity);
Council for Nature Conservation & the Countryside;
DARD - Countryside Management Branch;
Department of Culture, Arts and Leisure (DCAL) - Central Management Unit ;
GSNI;
Historic Buildings Council;
Historic Monuments Council;
The National Trust;
Northern Ireland Bat Group;
Northern Ireland Environment Agency (NIEA) - Built Heritage (Historic Monuments);
NIEA - Built Heritage (Historic Buildings);
NIEA - Environmental Protection;
NIEA - Environmental Protection (Air & Environmental Quality);
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

5.2.2

NIEA - Environmental Protection (Land & Resource Management Unit);
NIEA - Environmental Protection (Water Management Unit);
NIEA - Natural Heritage;
Planning Service - Belfast Division;
Planning Service - Belfast Division (BMAP Manager);
Planning Service - Belfast Division (Tree Preservation Orders (TPOs));
Planning Service - Headquarters (HQ);
Planning Service - HQ (Landscape Architects Branch);
Planning Service - Minerals Unit;
Quercus;
Rivers Agency (Hydebank);
Rivers Agency (Eastern Regional Office);
The Royal Society for the Protection of Birds (RSPB);
Sustrans;
Ulster Wildlife Trust;
Ulster Angling Federation; and
The Woodland Trust.

Other Consultees
The consultation process included consultation with bodies that would potentially have a
general interest in the study area/proposed Scheme. Other bodies which were consulted in
the course of this assessment included:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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The Automobile Association (AA);
BCC - Chief Executive's Department;
Belfast Harbour Commissioners;
Belfast Improved Housing;
Confederation of British Industry;
Crown Estate Commissioners;
Department for Social Development (HQ);
Department for Social Development (HQ) - Comprehensive Development Belfast
Regeneration Office;
Department for Social Development (HQ) - Belfast City Centre Regeneration
Directorate;
Department of Education ;
Department of Enterprise, Trade & Investment;
Driver & Vehicle Agency;
Federation of Small Businesses;
Freight Transport Association;
Irish Business and Employers Confederation (IBEC);
Invest NI;
Laganside Corporation;
NI Tourist Board;
Royal Automobile Club (RAC) Foundation for Motoring; and
Road Haulage Association.

138

DRD Roads Service
York Street Interchange

5.2.3

Services Consultees
An integral element of the preliminary engineering assessment included consultation with
service/utility organisations that may potentially have utilities infrastructure within the study
area. Consequently the following service/utility providers were consulted in the course of
this assessment:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

5.2.4

BT NI;
Cable & Wireless;
Eircom UK;
Ericsson Services;
Firmus Natural Gas;
Meteor;
Motorway Communications;
National Grid Wireless;
NIE Distribution ;
NIE Powerteam (HV);
NI Water;
O2;
Orange Mobiles;
Phoenix Natural Gas;
PSNI;
RBS Estates – Vodafone;
Roads Service Street Lighting;
Translink; and
Virgin Media.

Consultee Meetings
As mentioned previously, for some bodies with a particular interest in the proposed Scheme,
formal meetings also took place. These included meetings with:
•
•
•
•
•
•
•
•
•
•

5.3

BCC;
BCC (Environmental Protection);
Belfast Improved Housing;
Belfast Harbour Commissioners Office;
Driver & Vehicle Agency;
Freight Transport Association;
NIEA – Natural Heritage (Conservation, Designations & Protection);
NI Water;
Planning Service (Belfast Division); and
Strategic Investment Board.

Risk Management Workshop
A Risk Management Workshop was held on 16 December 2008 with the following
stakeholders in attendance:
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•
•
•
•
•
•
•
•
•
•
•

the Project Sponsor;
the Roads Service Project Manager;
Roads Service Network Development Board;
Roads Service TICC;
Roads Service Maintenance Section;
Roads Service Traffic Management;
Roads Service Development Control;
Roads Service Section Office;
Roads Service Lands Branch;
Rivers Agency Planning Advisory Unit; and
Rivers Agency Greater Belfast Area.

The workshop looked at the implications of providing elevated or depressed partial or full
grade separation at the York Street junction. An initial Risk Register was developed at the
workshop to identify principal risks to the Scheme, identify an appropriate Risk Owner and
to place an inductive cost against the risk.
The DMRB Stage 2 Scheme Assessment process will further consider the risk management
of specific Scheme options.
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6.0 Environmental Assessment of Preliminary
Options
6.1

Introduction
The Preliminary Options are subject to a Stage 1 Scheme Assessment, as defined in the
DMRB TD 37/93. This Stage 1 Environmental Assessment has been prepared in
accordance with the requirements of and guidance in DMRB 11.3. It identifies the relevant
baseline conditions of the area which could be significantly affected by any of the six
Preliminary Options, giving a broad indication of likely environmental effects. An overall
assessment of the importance of impacts on the baseline environment is provided,
highlighting any major problems or benefits. Although mitigation cannot be considered in
detail at this stage, a broad indication of potential mitigation measures aimed at preventing,
reducing or offsetting adverse environmental effects have also been described. This
concludes in the selection of a number of Preliminary Options.
A number of environmental topics are assessed in relation to the proposed Scheme,
namely:
•
•
•
•
•
•
•
•
•
•
•
•

Air Quality;
Cultural Heritage;
Disruption due to Construction;
Ecology and Nature Conservation;
Landscape and Visual;
Land Use;
Traffic Noise and Vibration;
Pedestrian, Cyclist, Equestrian and Community Effects;
Vehicle Travellers;
Road Drainage and the Water Environment;
Geology and Soils; and
Policies and Plans.

To standardise the approach in reporting, each topic section is structured as follows:
•
•
•
•
•
•
•
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Introduction;
Objectives;
Methodology;
Baseline Conditions;
Assessment of Environmental Effects;
Mitigation; and
Presentation of Key Issues.
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6.2

Air Quality

6.2.1

Introduction
Compounds released to the air by motor vehicles, both Light Duty Vehicles (LDV), including
cars and small vans and Heavy Duty Vehicles (HDVs) including buses and articulated
lorries, result in a variety of environmental effects. The pollutants can travel various
distances through the air and can be greater at certain times of the day depending on traffic
volume, wind direction and wind speed. Over time, repeated exposure to vehicle fumes can
cause soiling of buildings and materials in the vicinity, as well as having a detrimental affect
on peoples’ health.
Road transport sources account for a large proportion of the emissions of several air
pollutants, although most of the pollutants emitted by road vehicles are also produced by a
wide range of industrial, commercial and domestic processes. The pollutants of most
concern near roads are Nitrogen Dioxide (NO2) and Particulates (PM10) in relation to human
health, and Oxides of Nitrogen (NOx) in relation to vegetation and ecosystems.
A road improvement scheme such as the proposed interchange at York Street may change
traffic flows in a locality in terms of vehicle numbers and speed, and may have a
corresponding impact on air quality. Road projects are usually perceived as having only
negative effects. However in some cases the overall effect will be beneficial. A new junction
arrangement can relieve the existing bottleneck, by keeping traffic flowing steadily, thus
producing lower emissions and subsequently reducing overall pollutant levels.
The existing at-grade junction at York Street provides connections between the Westlink,
M2, M3 and the docks. A relatively high proportion of HDV is present along this route,
particularly Belfast docks traffic, and is a major contributor to air pollution.

6.2.2

Objectives
DMRB 11.1.1 sets out the aims and objectives of environmental assessment. The overall
objective is to define the depth of assessment necessary to enable informed decisionmaking at as early a stage of the project as possible. The principal objective of the Air
Quality assessment at this preliminary stage will therefore be to indicate whether there are
likely to be significant air quality impacts associated with each of the six Preliminary Options
under consideration.

6.2.3

Methodology

6.2.3.1

Assessment Levels
DMRB 11.3.1.3 (Procedure for Assessing Impacts) necessitates a fit-for-purpose
assessment method and relies on four Assessment Levels:
•
•
•
•
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scoping;
simple;
detailed; and
mitigation/enhancement and monitoring.
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For air quality, each assessment level has two components. The first is for local air quality,
that is, estimation of pollutant concentrations that could change as a result of the proposals
at specific locations. These concentrations are compared with the air quality criteria set to
protect human health or vegetation, as appropriate. Both construction and operational
effects are considered for local air quality.
The second component is for the regional impact assessment and examines the change in
emissions of a range of pollutants as a result of operation of the proposed Scheme, as
these pollutants can have impacts on the regional, national and international scale. The two
components may require different assessment levels, as detailed in the following sub
sections. As this is a DMRB Stage 1 Scheme Assessment of Preliminary Options, it was
considered appropriate to undertake an initial scoping assessment.
6.2.3.2

Local Air Quality Assessment
The objective of the local air quality scoping assessment is to indicate whether there are
likely to be significant impacts associated with each Preliminary Option, which subsequently
determines the level of assessment required; either a simple or detailed assessment. This
requires the identification of affected roads, junction locations, properties which may be in
exceedence of the Air Quality Strategy objectives or limit values, sensitive facilities, Air
Quality Management Areas (AQMAs) and designated ecological sites, e.g. Special
Protection Areas (SPAs), Special Areas of Conservation (SACs) or Areas of Special
Scientific Interest (ASSIs). Predicted traffic data, Annual Average Daily Traffic (AADT) flows,
% HDVs and vehicle speeds, are used to assess the Do-Minimum (2015) and DoSomething (2015) scenarios for the assumed year of Scheme opening.
As discussed in DMRB 11.3.1 the above variables will determine the level of assessment
required, either a brief for a simple or detailed assessment and the steps taken to achieve
this are as follows:
•

•
•

•

identify on an appropriate map, all existing and planned properties where people might
experience a change in local air quality, near the affected roads. Particular attention is
paid to locations/facilities which may be sensitive to changes in air quality (e.g. schools,
nursing homes etc.) and areas which are likely to experience higher-than-average
pollution concentrations (e.g. junctions);
available monitoring data and Local Air Quality Monitoring (LAQM) Reports should be
reviewed for the area likely to be affected by the preliminary options;
possible locations where there may be exceedences of the Air Quality Strategy
objectives or limit values as a result of a Preliminary Option should be identified. If such
locations are identified, a number of calculations are made using the local application of
the DMRB Air Quality Screening Method spreadsheet for the worst affected properties
and identification of extent of any mitigation required; and
whether there is sufficient monitoring data already available or whether further
monitoring should be undertaken should be determined.

If there are relevant properties or designated ecological sites near the affected roads, but
exceedences are not predicted then a brief for a simple assessment should be prepared as
part of the assessment. However, if monitoring data indicates there is potential for
exceedences, then a brief for a detailed assessment should be prepared.
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Typically the type of assessment required at the secondary stage would involve estimating
the number of properties in 50m bands to 200m from the road centre thus quantifying
resident’s exposure to local pollutants with a Preliminary Option. Hence no attempt has
been made to quantify the number of properties within 200m at this scoping stage. The
estimation of pollutants at a wide range of properties, typically those predicted to experience
the greatest change, would also be required using the local application of the DMRB
Screening Method. This information would be used in the Transport Analysis Guidance
(TAG) appraisal for local air quality, thus resulting in a very useful indication of the overall
change in air quality with a Preliminary Option. This method provides a generalised
appraisal method that is a supplement to the estimation of concentrations at those
properties expected to be worst affected. The assessment focuses on Nitrogen Dioxide
(NO2) and Particulate Matter (PM10), considered to be the two pollutants of particular
concern when it comes to complying with air quality strategy objectives.
6.2.3.3

Selection of Representative Receptor Sites
As previously mentioned, for the purposes of assessment, it is necessary to identify
representative locations in the vicinity of the existing route and Preliminary Options that are
likely to be most affected by the proposed Scheme. Hence the location of properties and
sensitive community facilities were examined and representative receptor sites carefully
chosen. Each receptor site was selected to illustrate the impact that the various Preliminary
Options would have on local air quality, in order to reflect the level of change that a receptor
would experience and whether these key properties would be close to or in breach of the
Relevant Air Quality Standards (RAQS) set out in DMRB 11.3.1.
In order to establish Base Year (2008), Do-Minimum (2015) and Do-Something (2015) local
air quality pollutant concentrations, a mix of five sensitive residential and community
receptor sites were selected in the study area, as shown in Figure 6.2.2, to represent
locations that may experience significant changes or be particularly sensitive to changes in
air quality. In order to compare the respective impacts of the various scenarios, the location
of the five receptor sites remains unchanged throughout the assessment.
Receptor Site 1: 2 Thomas Street (Grid Ref: J3393 7511)
This residential property is located on the corner of Thomas Street with Great George’s
Street, close to the Westlink. It is currently exposed to a high volume of traffic movement, as
traffic accessing the Westlink from all directions passes close to this property. This receptor
is located within the M1/Westlink Corridor AQMA. With implementation of any of the
Preliminary Options, this receptor is likely to benefit as a significant amount of traffic would
be diverted away from it, although to varying extents.
Receptor Site 2: Stella Maris Hostel, Garmoyle Street (Grid Ref: J3437 7538)
This property on the corner of Garmoyle Street with Dock Street, is a sensitive community
facility, currently exposed to traffic mainly accessing the docks. This receptor may be
adversely affected by several of the Preliminary Options, in particular Preliminary Options 2
and 4. Traffic from the M2 would be brought closer than with the existing situation,
potentially affecting air quality at the hostel. The Stella Maris is located within the
M1/Westlink Corridor AQMA.
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Receptor Site 3: Sinclair Seamen’s Presbyterian Church (Grid Ref: J3427 7501)
This sensitive community facility is situated on Corporation Street, close to the M3 east
bound on-slip on the existing route. The Preliminary Options may cause a reduction in air
quality at this receptor as links would be brought closer than currently. This facility is located
outwith the M1/Westlink Corridor AQMA.
Receptor Site 4: 13 Little George’s Street (Grid Ref: J3386 7523)
This residential property is located close to the existing Westlink, with its garden being
adjacent to the road. It is most likely to be affected by Preliminary Options 5 and 6, as traffic
would be brought closer than currently, causing a potential deterioration in air quality. This
property is located within the M1/Westlink Corridor AQMA, and as such, currently
experiences high levels of pollutants.
Receptor Site 5: 47 Little George’s Street (Grid Ref: J3400 7523)
This residential property is located close to the existing Westlink, with its garden being
adjacent to the road. All Preliminary Options would impact upon this site to a degree,
(particularly Preliminary Option 6) as traffic flows would be altered from the existing
situation, causing a potential deterioration in air quality. This property is located within the
M1/Westlink Corridor AQMA and as such, currently experiences high levels of pollutants.
6.2.3.4

Regional Air Quality Assessment
For the scoping stage of the regional assessment, it is necessary to identify roads that are
likely to be affected by the proposed Scheme. Affected roads are those expected to have:
•
•
•

a change of more than 10% in AADT; or
a change of more than 10% to the number of HDVs; or
a change in daily average speed of more than 20km/hr.

If no roads meet these criteria, then it is not necessary to undertake any calculations. If any
roads are likely to be affected by the proposed Scheme, as is the case, then the Scoping
Assessment should recommend that a simple assessment is carried out. An estimate
should be made of the change in distance travelled with the Scheme in the assumed year of
opening and the design year, as this will be linked to the change in emissions.

6.2.4

Baseline Conditions
With use of the five receptor site locations and Base Year (2008) traffic flow data, local air
quality pollutant concentrations have been calculated and summarised in Table 6.2.1:
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Table 6.2.1: Localised air quality assessment for Base Year (2008)
POLLUTANT CONCENTRATIONS AT RECEPTOR

Receptor Number and
Name

CO

Benzene

1,3butadiene

NO2

Annual
mean

Annual
mean

Annual
mean

Annual
mean

mg/m

3

µg/m

3

µg/m

3

µg/m

PM10

3

Annual
mean
µg/m

3

Days
>50µg/m

1

2 Thomas Street

0.49

1.18

0.46

35.58

30.76

30.41

2

Stella Maris Hostel

0.53

1.21

0.48

38.32

32.15

36.11

0.42

1.06

0.33

33.52

29.26

24.85

0.45

1.18

0.45

35.72

30.22

28.33

0.58

1.36

0.67

37.82

32.42

37.28

-

3.25

2.25

40.0

40.0

35

-

2010

2003

2005

2004

2004

3
4
5

Sinclair Seamen’s
Presbyterian Church
13 Little George’s
Street
47 Little George’s
Street

Target Value
UK
National Air
Quality
Compliance
Objectives
Year

3

Under Base Year (2008) conditions, all contaminants screened at the various receptor
locations fall within current UK National Air Quality annual mean target values. However at
Receptors 2 (Stella Maris Hostel) and 5 (47 Little George’s Street), the number of days in
3
which PM10 would exceed 50µg/m would be just above the objective value of 35 days.
Although the current annual mean air quality objectives would be complied with, all
3
receptors would fail to achieve the future target annual mean concentration of 20µg/m for
PM10, to be complied with by 2010. PM10 is one of the main reasons for the declaration of
the M1/Westlink AQMA in this area, as detailed below. Under the objectives of the UK Air
3
Quality Strategy for the protection of human health, a PM10 value of 20µg/m or below must
3
be achieved by 2010. The number of days in which PM10 would exceed 50µg/m would be
significantly above the 2010 objective value of 7 days at all receptor locations.
Of the receptor sites selected, as would be expected, the highest airborne pollutant
concentrations are at those located not only closest to the strategic links which converge on
this junction but also closest to the junction itself, namely Receptors 2 (Stella Maris Hostel)
and 5 (47 Little George’s Street). In the vicinity of these receptors, speeds are lower and
exposure to a variety of proximal passing road links is maximised, typical of junction
conditions, where concentrations are higher than average. The higher number of proximal
links to receptors (particularly those with high volumes of traffic) increases the potential for
exposure to higher concentrations of airborne contaminants attributable to vehicular
movements, as reflected in the results above. Again, as would be expected, the lowest
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airborne pollutant concentrations are at those receptors furthest from the junction, namely
Receptor 3 (Sinclair Seamen’s Presbyterian Church).
The screening model predicts pollution concentrations based on annual average vehicle
speeds. However in the case of the York Street junction area, traffic is often queuing and
stationary at peak periods due to excessive traffic congestion caused by a bottleneck effect.
In turn, this is likely to significantly contribute to pollution levels. Hence, in reality current
pollution concentrations are likely to be higher than those estimated in Table 6.2.1 above.
6.2.4.1

Sensitive Facilities
In terms of facilities that may be sensitive to changes in air quality, there are approximately
twenty-seven located within 200m of the existing route, nine of which are located within
50m. These include New Lodge Playground, Clifton House, Clifton Street Graveyard,
Clifton Street Surgery, Frederick Street Nursery School/community garden, Belfast Orange
Hall, Indian Community Centre, Bunscoil Mhic Reachtain (Irish Language School) and
Sinclair Seamen’s Presbyterian Church.

6.2.4.2

Designated Sites
As part of the scoping assessment, it is necessary to establish whether there are designated
nature conservation sites within 200m of the study area, for which the designated features
are sensitive to air pollutants, either directly or indirectly, and which could be adversely
affected by the effect of local air quality on vegetation. Such sites include:
•
•
•
•
•
•
•

SACs;
Sites of Community Importance (SCIs); or
candidate SACs (cSACs);
SPAs,
potential Special Protection Areas (pSPAs);
ASSIs; or
Ramsar sites.

As shown in Figure 6.5.1, the closest designated site is Belfast Inner Lough ASSI, which is
approximately 2km east of the study area.
6.2.4.3

Local Air Quality Management Areas
The study area is entirely located within the boundary of BCC’s district. The BCC has a
statutory duty under the Environment (NI) Order 2002 to periodically review and assess
local air quality within its area. This involves consideration of present and likely future air
quality against National Air Quality Standards (NAQS) and objectives.
As a consequence of this review process, BCC identified and declared four areas where air
quality would fail to meet the relevant standards, Belfast City Air Quality Action Plan
21
Progress Report . These areas were designated AQMAs in August 2004 and are defined
as:

21

“Belfast City Air Quality Action Plan Progress Report, 2007”, Belfast City Council. April 2007.
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•
•
•
•

M1/Westlink AQMA;
Cromac Street and Albertbridge Road AQMA;
Ormeau Road AQMA; and
Upper Newtownards Road AQMA.

One of these falls within the current study area, namely the M1/Westlink corridor AQMA.
This AQMA extends from the Belfast City boundary at Sir Thomas and Lady Dixon Park, to
the end of the Westlink, at the junction with Great George’s Street and York Street, including
Stockman’s Lane and Kennedy Way as shown in Figure 6.2.1. This area was declared for
predicted exceedences of both NO2 and PM10 annual mean air quality strategy objectives,
as well as exceedences of the PM10 24-hour mean objective and the NO2 1-hour mean
objective.
Poor air quality is predominantly associated with heavily trafficked routes into the city.
BCC’s 2006 Action Plan identified that within the M1/Westlink corridor, 82% of Nitrogen
Dioxide pollution and 54% of Particulate Matter was associated with transport, with the
remaining 18% and 46% respectively being from domestic sources (BCC Progress Report,
2007). Monitoring pollutant concentrations within the AQMA over the past five years has
shown a general downward trend.
Pollutant data is collected within the Council area using a combination of real time
chemiluminescent analysers, Tapered Element Microbalance, and diffusion tubes. The
Westlink roadside continuous analyser used to be situated at the Grosvenor Road junction,
and collected Nitrogen Dioxide and Particulate Matter data from 2002 until 2005. During this
-3
period, the mean annual NO2 level reduced from 57 to 40 µgm ; an approximate 30%
reduction. In 2006, due to construction of the M1/Westlink Scheme, the Westlink monitoring
site was closed and relocated to Stockman’s Lane. The monitoring locations at Great
George’s Street, Milner Street and Blacks Road have shown an approximate reduction in
annual mean NO2 of 10% over the 2002 to 2006 period as shown in Diagram 6.2.1:
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Diagram 6.2.1: Monitored Annual Mean NO2 levels in the M1/Westlink AQMA, 2002-2007

(Source: Air Quality Action Plan Progress Report, BCC 2007)

Throughout the AQMA, continuous and diffusion tube monitoring along the M1/Westlink
corridor would suggest that exceedences of the annual mean would continue after 2010.
The best estimate for the area around the location of the old Westlink Air Quality Monitoring
Station at Grosvenor Road would indicate that annual mean levels of NO2 would fall below
the objective after 2012. However, based on the current situation and trends, the
Stockman’s Lane area is unlikely to fall beneath the objective before 2020. Continuing
monitoring by BCC should confirm whether these downward trends continue across the
entire area and whether they are sufficient to bring annual mean NO2 concentrations below
the Air Quality Strategy objective.
The diffusion tube recordings from Great George’s Street (the closest monitored location to
-3
the study area) show that annual mean NO2 concentrations fell from approximately 55 µgm
-3
in 2003 to approximately 40 µgm by early 2007, as shown in Table 6.2.2, bringing levels to
-3
the 2005 Air Quality Standard objective of 40 µgm .
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Table 6.2.2: Nitrogen Dioxide diffusion tube data for Great George’s Street (Kerbside)
YEAR

DATA CAPTURE
%

UNADJUSTED
ANNUAL MEAN
-3
(µgm )

BIAS
ADJUSTED
-3
MEAN (µgm )

RAQS BY 2005
-3
(µgm )

2003

100
100
100
92
92

47
40
38
42
40

55
51
40
49
40

40
40
40
40
40

2004
2005
2006
2007

(Source: Appendix 2, Table 12 of Air Quality Progress Report, BCC 2008)

Ongoing monitoring data from this site will confirm whether this downward trend is
significant.
The Westlink monitoring station also recorded PM10 from April 2002. Monitoring data for
PM10 during the 2002 to 2004 period showed exceedences of the Air Quality Strategy 2004
objective, for both the hourly and 24-hour mean, with a distinct upward trend in annual mean
levels being observed. Similarly, during the short period of time that the Stockman’s Lane
monitoring station has been operational, an upward trend in PM10 is also apparent. The
-3
-3
annual mean at this site rose from 42 µgm (Grav Eq) in 2006 to 64 µgm (Grav Eq) by mid
2007. Insufficient data sets exist for accurate trend analysis, though it appears that PM10
within the M1/Westlink AQMA remains well above the current Air Quality Standard objective
-3
-3
of 40 µgm (set to reduce to 20 µgm by December 2010). A potential partial cause of the
high PM10 concentrations could be attributable to the construction phase of the recently
completed M1/Westlink Scheme. Whilst no very recent data is available, it is anticipated that
a considerable reduction in PM10 concentrations should occur on completion of the works.
In an attempt to address the various specific areas of poor air quality within the BCC’s
district, and to improve air quality throughout the entire city, BCC in partnership with eleven
other organisations (including Roads Service) launched an Air Quality Action Plan (AQAP)
in May 2006, drawing up a list of 164 separate actions. Of these, there are 26 highway
improvement initiatives, with the lead authority being Roads Service. In April 2008, BCC
published their Belfast City Air Quality Progress Report, which provided a progress update
on implementation of the various actions.
Consultation with BCC (Environmental Protection) confirmed that the proposed Scheme lies
within the M1/Westlink Corridor AQMA, as shown in Figure 6.2.1. As part of the National Air
Quality Strategy (NAQS), the BCC carries out reviews and assessments of air quality within
Belfast, identifying areas where the prescribed National Air Quality Objectives are or likely to
be exceeded. The AQMA was declared for predicted exceedences of both the NO2 and
PM10 annual mean objectives as well as exceedences of the Particulate Matter 24-hour
mean objective and the NO2 1-hour mean objective.
The BCC is concerned about the proposed Scheme’s impact on air quality, requesting that
the proposal is accompanied by a detailed air quality assessment. It is suggested that this
assessment should employ a suitably robust atmospheric dispersion model, having regard
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to recent, up-to-date guidance and best practise for air quality dispersion studies and
specifically include:
•

•

•

•

•

a detailed description of the proposed Scheme including traffic flow predictions before
and after construction (to include AADT, AM Peak and PM Peak), predicted traffic
emissions (vehicle composition, speed, etc.), nearby current receptors and any future
potential receptors;
a detailed atmospheric model of the existing air quality surrounding the proposed
Scheme, which takes into account:
•
existing and surrounding sources of air pollution;
•
background air quality concentrations;
•
meteorological data;
•
the surrounding topography; and
•
the surrounding surface features that may effect dispersal;
in order to determine the robustness of this modelled baseline prediction, verification
against monitored data that has been derived following Government Technical
Guidance Document LAQM TG (03) is required;
a modelled prediction of the air quality surrounding the proposed Scheme for the DoNothing (2015) and Do-Something (2015) scenarios in the assured year of Scheme
opening; and
a comparison of the impacts on air quality as a result of this proposed Scheme is
required and compared against current and proposed EU Limit Values and UK Air
Quality Strategy Objectives. The assessment must take into account all relevant
exposure and potential impacts on the declared AQMA.

Further consultation with BCC has confirmed that this detailed air quality assessment need
only be undertaken once a preferred Scheme has been selected and does not need to be
undertaken as part of this DMRB Stage 1 Scheme Assessment.

6.2.5

Assessment of Environmental Effects

6.2.5.1

Local Air Quality Assessment (Do-Minimum (2015) Scenario)
With the use of projected traffic data to the assumed year of Scheme opening (2015), Table
6.2.3 represents forecasted pollutant concentrations at the various receptor site locations for
the Do-Minimum (2015) scenario:
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Table 6.2.3: Localised air quality assessment under Do-Minimum (2015) scenario
POLLUTANT CONCENTRATIONS AT RECEPTOR

Receptor Number and
Name

CO

Benzene

1,3butadiene

NO2

Annual
mean

Annual
mean

Annual
mean

Annual
mean

mg/m

3

µg/m

3

µg/m

3

µg/m

PM10

3

Annual
mean
µg/m

3

Days
>50µg/m

1

2 Thomas Street

0.42

1.20

0.42

29.81

27.07

17.87

2

Stella Maris Hostel

0.47

1.24

0.45

32.26

28.11

21.05

0.36

0.65

0.30

28.47

26.24

15.56

0.39

1.20

0.42

29.95

26.77

20.39

0.50

1.38

0.61

31.26

27.91

20.39

-

3.25

2.25

40.0

20.0

7

-

2010

2003

2005

2010

2010

3
4
5

Sinclair Seamen’s
Presbyterian Church
13 Little George’s
Street
47 Little George’s
Street

Target Value
UK
National Air
Quality
Compliance
Objectives
Year

3

Several observations can be made regarding the Do-Minimum (2015) scenario (i.e.
assuming the proposed Scheme is not constructed and only minimal improvements are
made to the existing junction). With the forecasted traffic growth, it would naturally be
anticipated that pollutant concentrations would increase accordingly. However, with
reference to Table 6.2.3, pollutant concentrations are actually forecasted to reduce slightly
from current levels at all receptor sites. This reduction in pollutant concentrations is
attributable to the fact that with modern technology and subsequent design of more efficient
engines and cleaner fuels, traffic emissions are actually forecasted to fall in future years,
accounting for the marginal reduction between the Base Year (2008) and the Do-Minimum
(2015) scenario.
Under the Do-Minimum (2015) scenario, all airborne pollutants screened at the various
receptor sites comply with the UK National Air Quality target values, except for PM10. Annual
mean PM10 levels are typically 25-30% above the target value set for 2010. The number of
3
days when PM10 is greater than 50 µg/m is much higher than the target value of 7 days at
all receptor locations. As with the existing situation, pollutant levels are forecasted to be
highest at those sites closest to the junction, namely Receptors 2 and 5 (Stella Maris Hostel
and 47 Little George’s Street), and lowest at those sites furthest from the junction, namely
Receptor 3 (Sinclair Seamen’s Presbyterian Church).
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6.2.5.2

Local Air Quality Assessment (Do-Something (2015) Scenario)
Similarly, with the use of projected traffic data to the assumed year of Scheme opening
(2015), Table 6.2.4 represents forecasted pollutant concentrations at the same receptor
locations under the Do-Something (2015) scenario, i.e. the proposed new interchange
Scheme is implemented.
Table 6.2.4: Localised air quality assessment under Do-Something (2015) scenario
POLLUTANT CONCENTRATIONS AT RECEPTOR

Receptor Number and
Name

CO

Benzene

1,3butadiene

NO2

Annual
mean

Annual
mean

Annual
mean

Annual
mean

mg/m
1
2
3
4
5
6

2 Thomas Street
(Prelim. Opt 1)
Stella Maris Hostel
(Prelim. Opt 2)
Sinclair Seamen’s
Presbyterian Church
(Prelim. Opt 3)
Stella Maris Hostel
(Prelim. Opt 4)
13 Little George’s
Street (Prelim. Opt 5)
47 Little George’s
Street (Prelim. Opt 6)

Target Value
UK
National Air
Quality
Compliance
Objectives
Year

3

µg/m

3

µg/m

3

µg/m

PM10

3

Annual
mean
µg/m

3

Days
>50µg/m

0.42

1.16

0.38

29.74

26.96

17.56

0.53

1.27

0.48

34.43

29.05

24.15

0.40

1.16

0.37

30.01

26.98

17.60

0.53

1.27

0.48

34.67

29.08

24.23

0.45

1.23

0.44

31.99

27.86

20.24

0.47

1.24

0.45

33.05

28.19

21.28

-

3.25

2.25

40.0

20.0

7

-

2010

2003

2005

2010

2010

3

Under the Do-Something (2015) scenario, again several observations can be made. Firstly
and most importantly, all receptors would fail to achieve the 2010 target annual mean
3
concentration of 20µg/m for PM10, when assessed against the respective Preliminary
3
Options. The number of days in which PM10 would exceed 50µg/m would also be
significantly above the 2010 objective value of 7 days for each receptor. All other airborne
pollutants screened at the various receptor site locations are forecasted to be within the
target UK NAQS. As the screening calculations have indicated that an exceedence of an UK
National Air Quality Objective is likely, then it would be necessary to undertake a DMRB
Detailed Assessment at the next design stage.
The objective of the scoping assessment was to identify possible locations alongside
affected roads and new roads where there may be exceedences of the Air Quality Strategy
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objectives or limit values, effectively identifying the worst affected properties. Although these
receptors are representative of the worst affected properties, several observations can be
made at this stage when compared to the Do-Minimum (2015) scenario. Of particular
significance would be the deterioration in local air quality at the Stella Maris Hostel and
Sinclair Seamen’s Presbyterian Church with Scheme implementation when compared to the
Do-Minimum (2015) scenario. This deterioration would be due to traffic reassignment with
the proposed interchange, thus increasing the volume of passing traffic in proximity to these
receptors, particularly on Corporation Street. As would be expected, Receptor 1 (2 Thomas
Street) would experience a marginal improvement in local air quality over the Do-Minimum
(2015) scenario due the reassignment of strategic traffic slightly further away from this
receptor site.
It must be stressed however that the screening assessment does not take into consideration
the surrounding built environment and any subsequent canyon effects, created by either
existing buildings or the fact that some Preliminary Options would have depressed road
links with vertical retaining walls.
In terms of pollutant dispersal, Preliminary Options 2 and 6 would be preferred, as the
majority of grade separated links would be flyovers, thus crossing the interchange at height.
This increased height maximises the opportunity for pollutant dispersion due to having an
open aspect and higher wind velocities, and increases the distance between pollutant
source and receptors. Preliminary Options 1, 3 and 4, with some links passing below
existing ground level, in depressed cuttings would be less desirable from an air quality
perspective. The use of underpasses would result in a canyon effect, potentially limiting the
opportunity for dispersion within a confined area, thus potentially contributing greatly to the
build up of transport related airborne pollutants, in concentrations which can be much
greater than on the open ground.
In terms of facilities that may be particularly sensitive to changes in air quality, there would
be approximately thirty-two within 200m of the Preliminary Options, ten of which are located
within 50m. These include New Lodge Playground, Clifton House, Clifton Street Graveyard,
Clifton Street Surgery, Frederick Street Nursery School/community garden, Belfast Orange
Hall, Indian Community Centre, Bunscoil Mhic Reachtain (Irish Language School), Stella
Maris Hostel and Sinclair Seamen’s Presbyterian Church..
6.2.5.3

Designated Sites
As the closest designated ecological site (Inner Belfast Lough ASSI) is approximately 2km
east of the immediate study area (i.e. beyond the 200m zone of influence), then no adverse
affect on their local air quality is anticipated and no further consideration is given to this
aspect.

6.2.5.4

Local Air Quality Management Areas
The existing York Street junction is located entirely within the M1/Westlink AQMA, as
declared by BCC.
As the proposed Scheme would grade separate the York Street area, traffic congestion and
associated stop-start driving should be relieved significantly, with freer flowing traffic at
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moderate speeds. This should improve overall air quality at the northern end of the
M1/Westlink Corridor AQMA and surrounding area.
6.2.5.5

Regional Air Quality Assessment
A review of the traffic model and network diagram for this stage of the proposed Scheme
has confirmed that there would be affected roads, in that some would experience:
•
•
•

a change of more than 10% in AADT;
a change of more than 10% to the number of HDVs; and
a change in daily average speed of more than 20km/hr.

On this basis, it is recommended that a simple assessment of regional air quality should be
undertaken at the next design stage (i.e. DMRB Stage 2 Scheme Assessment) when a
smaller range of Preliminary Options are being considered. Nevertheless, at this stage a
broad estimate of likely greenhouse gas contributions was made based on link length. In
this regard the Preliminary Option with the shortest link length would contribute least to
greenhouse gas emissions and vice-versa.
In comparison to the length of the existing M2 to Westlink link, all Preliminary Options would
be marginally shorter. The proposed M2 to Westlink (Link A) in Preliminary Option 4 would
be the longest of the Preliminary Options, Preliminary Options 1, 3 and 5 would be the
shortest. Similarly, with regard to the existing M3 to Westlink link, Preliminary Option 1
would be approximately 1m shorter and Preliminary Option 4 would be 10m longer.
Preliminary Options 2 and 3 would both be approximately 128m longer than the existing
Westlink to M3 link. In terms of the Westlink to M2 (Link E), all Preliminary Options would
result in a longer link than the existing route, with Preliminary Options 3 and 4 both being
the longest. The Westlink to M3 (Link F) would increase in length with Preliminary Options
1-5, with Preliminary Options 2 and 3 being the longest. Preliminary Option 6 would be the
shortest, remaining approximately the same length as the existing link.
As differences between the existing route links and Preliminary Options are minimal,
changes in regional air quality due solely to link length are also likely to be marginal.

6.2.6

Mitigation
Until further air quality assessment has been undertaken, it is difficult to speculate as to
whether any specific mitigation measures would be required. However, the very fact that a
new interchange arrangement should significantly relieve congestion and create freer
flowing traffic through the area, then this in itself can be regarded as a form of mitigation,
and a positive action for inclusion in the Air Quality Action Plan for the area.
Nevertheless, based on the available diffusion tube data from the nearby Great George’s
Street area, and the initial set of DMRB screening calculations, it appears that there is still
likely to be an exceedence of the Air Quality Strategy objective for PM10 in the assumed
year of opening. On this basis, it is recommended that a detailed assessment of local air
quality be undertaken, in accordance with DMRB guidelines. Consultation with BCC has
confirmed that this need only be undertaken for the preferred Scheme, when an
Environmental Statement is being prepared.
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6.2.7

Presentation of Key Issues
•
•
•

BCC’s declared AQMA (M1/Westlink Corridor) should benefit from decreased
congestion at the interchange.
There are approximately 27 sensitive facilities within 200m of all Preliminary Options,
the closest of these being New Lodge Playground.
Generally, the Preliminary Options which are more elevated and pass over the Dargan
Bridge (Preliminary Options 2 and 6) would be preferred from an air quality perspective,
as there is greater opportunity for contaminant dispersion. Those Preliminary Options
which require extensive underpasses (Preliminary Options 1, 3 and 4) would be least
preferred, as there would be a resultant canyon effect with a concentration of
contaminants at the ends of depressed sections.

6.3

Cultural Heritage

6.3.1

Introduction
The Council of Europe, in the Framework Convention on the Value of Cultural Heritage for
Society (Faro 2005), has defined cultural heritage as:
‘…a group of resources inherited from the past which people identify, independently of
ownership, as a reflection and expression of their constantly evolving values, beliefs,
knowledge and traditions. It includes all aspects of the environment resulting from the
interaction between people and places through time.’
The existing landscape is the product of human activity over thousands of years. It contains
settlements and remains of every period, from the camps of the first settlers in Ireland, some
9,000 years ago, to Christian heritage sites and remains from early 20th Century activities.
These remains vary enormously in their state of preservation and in the extent of their
appeal to the public.
The assessment of Cultural Heritage within the study area reviews the three subtopics of
Archaeological Remains, Historic Buildings, and Historic Landscapes. Archaeological
Remains (Raths, Cashels, Souterrains etc.) are the materials created or modified by past
human activities that contribute to the study and understanding of past human societies and
behaviour. Archaeology can include the study of a wide range of artefacts, field
monuments, structures and landscape features, both visible and buried.
Historic Buildings are architectural or designed or other structures with a significant
historical value. These may include structures that have no aesthetic appeal, so in addition
to great houses, churches, vernacular buildings or other listed buildings/structures, it
incorporates some relatively modern structures, such as WWII and Cold War defence
heritage structures (airfields, pillboxes, observation posts etc.). It also incorporates
industrial buildings and sometimes other structures not usually thought of as buildings, such
as railways, mills, milestones, bridges and bleach greens for example.
Historic Landscapes are defined by perceptions that emphasise the evidence of the past
and its significance in shaping the present landscape. It encompasses all landscapes,
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including the countryside, townscapes and industrial landscapes as well as designed
landscapes, such as Historic Parks, Gardens and Demesnes.

6.3.2

Objectives
The objective at this preliminary stage is to ensure that the Cultural Heritage assessment is
tailored to the characteristics of the proposed Scheme and carried out to the appropriate
level of detail. It is also necessary to identify, describe and assess the environmental
advantages, disadvantages and constraints associated with the six Preliminary Options.

6.3.3

Methodology
In accordance with DMRB 11.3.2.3 (The Assessment Process) there are three levels of
assessment; scoping, simple and detailed. The detail of the assessment depends on the
stage in Scheme delivery, and the nature of information required at a particular stage in the
design process. It is important to note that these levels of assessment are not sequential, in
that one must follow another, but they should be regarded as consequential, in that the
results of one determines what further work, if any, is required. A scoping assessment was
deemed appropriate at this preliminary stage. The objective of scoping is to determine
whether any further study is required, beyond the desk-based collection and analysis of
readily available information and if it is required, then at what level of detail. scoping
typically relies on readily available data sources. The results may indicate that: no further
cultural heritage studies are necessary; that a simple assessment is needed; or alternatively
that a detailed assessment is needed.
Information gathering for scoping consists of a desk-based study of readily available
information, held by NIEA – Monuments & Buildings Record. It is aimed at identifying major
constraints, such as the presence of statutorily designated Archaeological Sites, Listed
buildings, Historic Parks, Gardens and Demesnes, Battlefield Sites, Defence Heritage Sites,
Conservation Areas, World Heritage Sites, National Trust inalienable land, and any other
relevant designations, important assets and important historic landscapes that may be
affected by the Scheme and may require further study, or which can be discounted at this
point in the process. As part of the scoping process, consultation has also been undertaken
with relevant bodies, including NIEA – Built Heritage (Historic Monuments and Historic
Buildings), The National Trust, Historic Monuments Council and Historic Buildings Council.
This culminated in the preparation of a constraints map showing all known/recorded
Archaeological Remains, Historic Buildings and Historic Landscapes within the study area
as shown in Figure 6.3.1. A statement describing the constraints associated with the
various site types, with an indication of impact significance of each Preliminary Option is
also given.

6.3.4

Baseline Conditions

6.3.4.1

Archaeological Remains
Consultation with NIEA – Historic Monuments, and reference to the Northern Ireland Sites
and Monuments Record (NISMR) has indicated that the study area is located on the
northern fringe of an Area of Archaeological Potential, covering a significant portion of the
city centre as shown in Figure 6.3.1. This area has been designated as such due to an
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increased potential for the survival of archaeological remains and is referred to in the text of
the BMAP.
6.3.4.2

Historic Buildings
Historic buildings may be of interest for many reasons. Their design or aesthetic character
may be significant, their fabric may contain physical evidence of earlier phases or
technologies, or the land beneath them may contain archaeological deposits. Alternatively,
they may be of historic significance by virtue of their role in historic events or processes.
They comprise a wide range of buildings and structures, including dwellings, defences,
industrial buildings, places of worship and individual items ranging from tombs and railings
to pavings and milestones. With reference to the Northern Ireland Buildings Database,
Industrial Heritage Records (IHR) and Defence Heritage Project (DHP) database of NIEA –
Built Heritage Figure 6.3.1, there are a number of Historic Buildings within the general study
area.

6.3.5

Assessment of Environmental Effects

6.3.5.1

Archaeological Remains
Several archaeological sites are located within the locale of York Street, but unlikely to be
affected by any of the Preliminary Options. The closest of these is a Rath (ANT 061:013) at
Denmark Street, approximately 200m from the western extremity of the Preliminary Options
at Clifton Street. Also within the vicinity is a 17th Century Ditch (ANT 061:018), located
opposite St. Anne’s Cathedral, approximately 280m south of Preliminary Options 1-5. An
Urban Excavation-Post Medieval Settlement Site (ANT 061:019) is located at Gordon
Street, approximately 260m from the southern end of Nelson Street.
No other known sites would be in the vicinity of the proposed Scheme. Nevertheless, with
reference to NIEA – Monuments and Building Record and Figure 6.3.1, the area south of
Dock Street/Great George’s Street and east of the Westlink, is within a classified Area of
Archaeological Potential. Therefore, the potential remains for yet unknown archaeology to
be discovered during construction.

6.3.5.2

Historic Buildings
In terms of impact on listed buildings/structures, the Preliminary Options are unlikely to
directly affect any, although there are several in the locale, particularly around the docks
area. Sinclair Seamen’s Presbyterian Church, including gates and railings, (HB 26/50/093)
is the closest listed building, within approximately 45m of the Westlink to M3 (Link F)
associated with Preliminary Option 5. The church dates from 1853 and has been designed
with a maritime theme. Situated east of the Church is the listed building of the Harbour
Commissioners Office (HB 26/50/094) in Corporation Square. The first section of the
Harbour Commissioners Office opened in 1854, with a subsequent extension being
completed in 1895. The building is constructed in an Italian palazzo style. The Harbour
Commissioners Office is located approximately 80m from the Westlink to M3 (Link F)
associated with Preliminary Option 5. Also within the docks area are the listed Clarendon
Dock buildings (HB 26/50/090); the closest of these being approximately 100m east of the
Dock Street to Westlink (Link D) associated with Preliminary Option 4. The listed St.
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Joseph’s Roman Catholic Church (HB 26/50/095 A) is located approximately 150m east of
the Westlink to Dock Street (Link G) associated with Preliminary Option 5.
6.3.5.3

Industrial Heritage Sites
The York Street area has a rich industrial history, reflected in the number of Industrial
Heritage sites located within the general study area such as Mechanical Engineering, Food
Preparation and Processing, and Linen Factories. Approximately fifty of these Industrial
Heritage sites are located within 300m of a change in road structure or alignment brought
about by the Preliminary Options.
As the extent of a site footprint is unknown, it is difficult to access whether sites would
actually be encroached upon, or merely in close proximity. Several Industrial Sites are in
very close proximity to the Preliminary Options, particularly around the Great George’s
Street/Corporation Street area, including a Bonded Store (IHR 10177:000:00), between the
Lagan Bridge and the M3 to Westlink (Link C), approximately 5m from the M3 to Westlink
(Link C) in Preliminary Options 1-5 and the M3 to Westlink (Link B) in Preliminary Option 6.
A Foundry (IHR 10192:000:00) is located between the Dargan Bridge and Nelson Street,
approximately 40m from the M3. This site is not likely to be directly affected by any of the
Preliminary Options. A Bonded Store (IHR 10178:000:00) is located at Little Patrick Street,
beside Dargan Bridge. Similarly, the site is not likely to be directly affected. An Oatmeal Mill
(IHR 10061:000:00) is located between Corporation Street and the M3 on-slip,
approximately 60m from the proposed Westlink to M3 (Link F), associated with Preliminary
Option 5. Indeed, this site may also be affected by Preliminary Options 1, 3 and 4 as the M2
to Westlink (Link A) would pass through this area.
Towards the centre of the Scheme, between Great George’s Street and Shipbuoy Street, is
an Engineering Works site (IHR 10176:000:00) which would be directly affected by
Preliminary Option 4 as the M3 to Westlink (Link C) would traverse through the site. All
other Preliminary Options would pass close to this site located off Great George’s Street,
but may not necessarily directly impact upon it.
Within the curtilage of the current Cityside Retail Park are two Industrial Heritage sites,
located close to the Westlink to York Street (Link G), provided with Preliminary Options 1-5.
These include a former Linen Factory Site (IHR 10067) and Saw Mill (IHR 10066). Other
former Industrial Heritage sites are also located within the curtilage of the retail park though
further from the Preliminary Options.
Closest to the Westlink to Dock Street (Link G) associated with Preliminary Option 5 is a
Bonded Store (IHR 10175) at Short Street, located approximately 50m away. The Dock
Street to Westlink (Link D), associated with Preliminary Option 4 is approximately 35m from
a former Felt Works/Saw Mill (IHR 10063).

6.3.5.4

Defence Heritage Sites
No Defence Heritage sites are located within the study area, the closest being an
Emergency Water Supply (destroyed), south of the junction, at Waring Street. This site is
approximately 430m from the southern end of Nelson Street, and unlikely to be affected by
any of the Preliminary Options, due to its outlying position.
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6.3.5.5

Historic Landscapes
With reference to the Register of Historic Parks, Gardens and Demesnes, and the Heritage
Gardens Inventory of NIEA – Built Heritage, there are two historic landscapes in proximity to
York Street. Neither area would be affected by the proposed Scheme.
Alexandra Park (BT081) is located over 1km north of the Scheme and contains parkland
with mature trees, playgrounds, river walkways and a bowling green. It has been a public
park since 1887, with the land being purchased by the Belfast Corporation. The listed
buildings of the lodge and gateway were added in 1888, with additional areas being added
in 1904 and 1906. Sports facilities were also added in the 1920s with more facilities being
added in 1979. The park is now maintained by BCC.
Clifton House (CC 107) is located west of York Street, at the junction of North Queen Street
with Clifton Street. The current grounds were once part of larger gardens associated with
Clifton House. The building was originally Belfast’s Poor House and incorporated productive
areas within its gardens to support inmates from the institution itself. Both the main house
(HB26/49/001) and its gate lodge (HB26/49/007) are listed buildings. Clifton House would
not be affected by any of the Preliminary Options.
Consultation with the National Trust has confirmed that no National Trust property would be
directly affected. The closest National Trust property is that of the Crown Liquor Saloon,
located on Great Victoria Street, south of the study area.

6.3.6

Mitigation
The entire site of the proposed Scheme has been heavily disturbed over the years, most
notably with remains of industrial heritage. On this basis, it is likely that some form of
advance archaeology would be necessary, due to the heightened chance of uncovering
remains. This issue will be given further consideration at the next design stage.

6.3.7

Presentation of Key Issues
•

•

•
•
•
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No known archaeological sites would be directly affected by any of the Preliminary
Options, however all Preliminary Options would be partially within an Area of
Archaeological Potential.
No listed buildings/structures would be directly affected by the proposed Scheme,
however up to eighteen listed buildings/structures would be within 300m of the
Preliminary Options.
No Historic Parks, Gardens or Demesnes would be directly affected. The closest is
Clifton House, approximately 80m south of the Westlink.
No Defence Heritage or National Trust Properties would be affected or in proximity to
the proposed Scheme.
The area has a rich industrial heritage. At least one industrial heritage site is likely to be
directly affected, most significantly by Preliminary Option 4. It is a site of a former
engineering works (IHR 10176) between Great George’s Street and Shipbuoy Street. In
this respect, advance archaeology is recommended to investigate any such sites prior to
construction.

160

DRD Roads Service
York Street Interchange

6.4

Disruption due to Construction

6.4.1

Introduction
An assessment of disruption or impacts due to construction covers the effects on people
and the natural environment, which occur between the pre-construction works and end of
the contract maintenance period. Construction impacts are not confined to construction of
the road itself, but can also arise from advance works by service authorities for example.
Impacts may also occur outside the area directly affected by the Scheme such as diversions
due to road works, which may take traffic along alternative roads, causing associated air
quality, and traffic and noise impacts. Although construction effects are generally transient,
they can be significant. To this end, it is important that nuisance and disturbance to the
local community and vehicle travellers using the strategic routes and surrounding local
network are kept to a minimum.

6.4.2

Objectives
The objective at this preliminary stage is to undertake sufficient assessment to identify the
possible disruption due to construction associated with the six Preliminary Options under
consideration.

6.4.3

Methodology
In accordance with the requirements of DMRB 11.3.3.3 (Stages in the Assessment of
Disruption due to Construction), only a broad assessment is possible at this stage. Hence,
the Preliminary Options which could involve significant disruption due to their proximity to
population centres, or the need for bridgeworks or other intrusive construction processes
are identified. This disruption can take various forms ranging from the obvious noise,
vibration and dust through to impacts on pedestrians and cyclists.

6.4.4

Assessment of Environmental Effects
York Street and the area in the vicinity of the junction currently experience considerable
background traffic noise, due to the substantial traffic flows through the area. Nevertheless,
disruption from noise, dust and vibration due to the presence of heavy construction traffic,
as well as the construction itself, could have significant effects on residents, in particular
those in close proximity to the existing route. Of particular note is the significant amount of
housing to the western side of the Scheme, which may be affected. The construction of the
overbridges in the vicinity of York Street with all Preliminary Options, are likely to involve
piling, creating significant noise, dust and vibration effects, again affecting residents,
particularly those close to the Scheme. Also to be taken into account are the construction
impacts of the widening of both the North Queen Street bridge and the Dock Street bridge.
This would be required to some extent with each Preliminary Option. The DMRB states that
studies have shown at least half the people living within 50m of a construction site boundary
are seriously bothered by construction nuisance in one form or another, but beyond 100m,
less than 20% of the people are seriously bothered. Vibrations, caused by construction, and
piling in particular can become perceptible in dwellings and cause nuisance. All Preliminary
Options would introduce disturbance from noise and vibration due to construction activities
within this urban area. Also of particular note are the Preliminary Options which require the
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construction of underpasses, or Scheme elements which drop below existing ground levels,
in particular Preliminary Options 1, 3 and 4. Problems with dust may be caused by the
excavation, movement and placing of materials. Significant effects from airborne dust are
more likely to occur during summer months when dust is dry and likely to be transported
over longer distances. This issue may be significant with all Preliminary Options, as several
sensitive facilities are located within 50m of them. Outdoor facilities, such as New Lodge
Playground would be particularly sensitive to any dust associated with construction
activities.
Each Preliminary Option would create severe disruption to vehicle travellers during the
construction period, particularly movements between M2, M3 and Westlink. Traffic
diversions and delays, particularly on local routes around York Street itself, would have
implications on driver stress and travel costs due to possible temporary closures, diversions
and increased journey times. Diversions from York Street into the adjacent road network
would increase noise and pollution levels within these residential areas. Even with
mitigation measures, disruption to the volume of traffic that flows through the York Street
junction on a daily basis would have a knock-on effect throughout the wider urban network
as traffic may divert away from the area. This may cause traffic flows to slow and build up in
other areas around the city, particularly around Antrim Road, North Queen Street and York
Road. Diversions in and around residential areas close to York Street would cause a
degree of transient community severance.
Disruption to cyclist and pedestrian movements would largely be restricted to urban streets
affected by each Preliminary Option, as there is no pedestrian or cyclist provision on the
Westlink or motorway network. However, York Street and the surrounding streets are
frequently used by pedestrians and cyclists who would require access during the
construction period, although this access may be restricted by traffic management mitigation
measures. The existing pedestrian thoroughfares allow access along York Street, York
Link, Dock Street, Corporation Street and Great George’s Street, with a number of
controlled pedestrian crossings facilitating safer movement around the junction. It is
currently assumed that no equestrians use the road network in the vicinity of York Street,
due to the urban nature of the area.
Undesirable impacts on air quality may arise from the creation of dust (as previously
discussed), and other operations such as jack-hammering. Site fires are a potential
nuisance and should be avoided where possible. Other construction impacts include sitewide elements such as the location of storage areas and site huts. Stores of raw material:
borrow and fill; and site offices, for example, should be placed in areas where no loss of
amenity is perceived. Site traffic entering and exiting the works have the potential to carry
dust and dirt along the surrounding roads.
The existing York Street junction is located approximately 350m west of the River Lagan.
However, certain elements of Preliminary Options 1-5 are located closer to the river, which
is tidal at this point. In particular the Dock Street to Westlink (Link D) associated with
Preliminary Option 4 would bring a section of road within approximately 300m of the Lagan.
It is important that the river must be protected from construction related pollution incidents,
particularly as Belfast Lough has a number of national and international designations.
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6.4.5

Mitigation
The construction contract for the Scheme should include measures and controls to minimise
adverse effects on the local area during construction such as:
•

•
•

•
•
•

6.4.6

noise and vibration monitoring should be carried out, particularly at residential areas and
sensitive facilities to ensure that permitted levels are not exceeded. These levels
should be agreed prior to construction, with BCC Environmental Health Department;
areas of the site can be dampened with water during dry periods to help reduce the
amount of dust produced;
extensive traffic management measures to ensure safety to drivers, pedestrians, cyclists
and construction workers and to reduce congestion where practicable. These may
include: speed restrictions; diversions; lane closures and restrictions; temporary
realignments; reductions in lane widths; night time closures; clear advance signing and
advance publicity outlining traffic management proposals;
temporary accesses for pedestrians and cyclists to York Street and surrounding areas
during the construction period;
possible provision of wheel-washing facilities at site accesses to keep construction site
dirt and dust off public roads; and
stores of raw materials, borrow and fill, and site offices for example, should not be
placed in areas of ecological value or where loss of amenity is perceived.

Presentation of Key Issues
•
•
•
•
•

Disruption from noise, vibration, dust and pollution to housing and businesses in the
vicinity of the construction works.
Significant disruption to local and strategic traffic, with implications on driver stress,
travel costs, diversions and journey times.
Disruption to pedestrian and cyclist access due to diversions and construction works.
Transient community severance caused by diversions and construction works.
Risk of accidental spillage/pollution incidents affecting the River Lagan.

6.5

Ecology and Nature Conservation

6.5.1

Introduction
Ecology can be defined as “the scientific study of living organisms and their relationship with
each other and their environment”, whilst nature conservation is concerned with
“maintaining a viable population of the country’s characteristic fauna and flora and the
communities which they comprise”.
This section of the report examines: the ecological and nature conservation aspects
associated with each of the Preliminary Options; the environmental protection which exists
within the area; and the potential impact of the proposed Scheme on ecology and nature
conservation interests.
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6.5.2

Objectives
The principal objective of the Ecological Assessment at this preliminary stage is to identify
whether there are any nature conservation constraints associated with the various
Preliminary Options.

6.5.3

Methodology
In accordance with the requirements of DMRB 11.3.4.7 (Stages of Ecological Assessment),
the steps taken include:
•
•
•
•

consultation with NIEA – Natural Heritage to obtain details on the location and nature of
any designated sites within or close to the Preliminary Options;
review of the BMAP for the study area to obtain details on local areas of ecological and
nature conservation interest;
review of the Belfast Local Biodiversity Action Plan (LBAP) to obtain information on any
important biodiversity-rich sites in the locality; and
collation of information on existing surveys of the area, including any Phase 1 Habitat
Surveys.

This culminated in the preparation of two constraints maps showing the various designated
sites (Figure 6.5.1) and other areas of local ecological and nature conservation interest
(Figure 6.5.2). A statement is also provided, setting out the nature conservation interest of
the area including sites regarded as being a constraint. An indication is also given as to
what types of surveys may be required.

6.5.4

Baseline Conditions

6.5.4.1

Sites of National and International Nature Conservation Interest
With reference to NIEA - Natural Heritage digital data sets of designated ecological sites, it
is evident that there are no national or international sites within the immediate study area,
however, several are located within the wider area.
Belfast Lough, located approximately 2km northeast of the study area is designated at both
national and international level. The shoreline of mudflats, sandy bays and rocky shores are
designated as an ASSI, a Ramsar site, and a Special Protection Area (SPA). The open
water portion of the lough is designated separately as a pSPA. The ASSI designations
consist of two separate sites: Inner Belfast Lough ASSI; and Outer Belfast Lough ASSI.
Inner Belfast Lough ASSI is designated for the internationally important number of wintering
Redshank it holds. The site encompasses the southern part of Belfast Lough and contains
important feeding and roosting sites for overwintering waders and wildfowl, particularly
Redshank (Tringa totanus), Oystercatcher (Haematopus ostralegus), Goldeneye
(Bucephala clangula) and Scaup (Aythya marila). Victoria Park Lake (also included within
this designation) is an example of a brackish lagoon. Inner Belfast Lough ASSI also
contains several sites of national geological interest in the form of Ordovician, Carboniferous
and Permian features.
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Outer Belfast Lough ASSI is important geologically, due to the Ordovician series of spilitic
lavas, black shales and greywackes, amongst other series located here. The area consists
of a varied habitat including boulder and rock shore, open mud flats, extensive mussel beds
and a narrow shoreline strip of semi-natural vegetation including small, isolated pockets of
beach-head saltmarsh. This outer lough area supports important populations of Great
Crested Grebe (Podiceps cristatus) and nationally important wintering populations of
Oystercatcher (Haematopus ostralegus), Ringed Plover (Charadrius hiaticula),
Redshank(Tringa totanus) and Turnstone (Arenaria interpres), as well as providing feeding
areas for birds from the nearby Inner Belfast Lough ASSI.
The Ramsar site is designated as it is a wetland of international importance. It provides a
habitat for the significant numbers of Redshank (Tringa totanus), it supports during the
winter. Nationally important numbers of Shelduck (Tadorna tadorna), Oystercatcher
(Haematopus ostralegus), Dunlin (Calidris alpine) and Purple Sandpiper (Calidris maritime)
are also supported, amongst others. The Ramsar boundary in Belfast Lough is entirely
coincident with the SPA, covering a total area of 432.14 ha, and is coincident with all of
Outer Belfast Lough ASSI and most of Inner Belfast Lough ASSI. An area adjacent to
Airport Road West and Victoria Park are designated as ASSI but not as Ramsar, as is an
area at Dargan Drive, and between Edgewater Road and Westbank Road.
Belfast Lough SPA designation is attributed to the area being an internationally important
site for breeding, overwintering and migrating birds. These birds are the same population
sustained by the Ramsar site. Belfast Lough Open Water pSPA is designated for the
internationally important numbers of Great Crested Grebe (Podiceps cristatus) that it
supports.
The pSPA is known as Belfast Lough Open Water and takes in the portion of open sea
lough surrounded by the other designations. It continues out into the lough to its eastern
boundary, passing between Kilroot and Horse Rock.
Within the designated Ramsar, SPA and ASSI sites, is an area of land, just under 14ha
maintained as a nature reserve by the RSPB. This area includes mudflats, grassland and a
pool and ditch complex as well as a lagoon with a hide and viewpoints. The RSPB provide
an educational programme for schools, including use of an observation room to view the
birds.
6.5.4.2

Sites of Local Nature Conservation Importance
With reference to the Countryside Assessment (Volume 2) Technical Supplement of the
BMAP and Figure 6.5.1, there are a number of designated Sites of Local Nature
Conservation Importance (SLNCIs) in the vicinity of the study area. All the sites are located
over 2km away from the study area with the exception of Alexandra Park which is situated
approximately 1km north of the study area. It is also classified as a Local Landscape Policy
Area (LLPA) and Historic Park, Garden and Demesne. It contains a pond, semi-natural
scrub complex, and a wooded glen. An area to the east of the Park is designed to
encourage wildlife. The Park has been owned and managed by BCC since 1888 and has
public access.
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6.5.4.3

Non-Designated Ecological Sites
There are several small non-designated areas of amenity planting in the vicinity of the
junction, which are of greater ecological value than the surrounding urban environment
(Figure 6.5.2).
The first is an area of land, approximately 1.4 ha, bounded by the M2 north-bound on-slip,
York Street and Dock Street. It consists of an office block/retail unit (Galway House), a car
park and an area of waste ground. The elevated Dargan Bridge passes through the site
with several of its supporting columns located in the area. The site is surrounded by a band
of planted trees and shrubs on an earthen bank, approximately 2m high. Dominant species
include Sycamore (Acer pseudoplatanus), Oak (Quercus petraea), Rowan (Sorbus
aucuparia), Alder (Alnus sp.), Dogwood (Cornus alba), Silver Birch (Betula pendula),
Buddlea (Buddleja davidii), and Elder (Sambucus nigra). Ground flora in these areas
includes Ivy (Hedera helix), Bramble (Rubus fruticosus agg.) and Stinging Nettle (Urtica
dioica). Ornamental planting has also been carried out surrounding parts of the office car
park. Common wasteland species have colonised most of the site, including Common
Couch (Elytrigia repens), Yorkshire Fog (Holcus lanatus), Creeping Thistle (Cirsium
arvense), Rosebay Willowherb (Chamerion angustifolium), Mugwort (Artemisia vulgaris),
Stinging Nettle and Creeping Buttercup (Ranunculus repens). This site currently provides
limited opportunities for nesting and roosting birds and rodents.
Other earth bank slopes exist in thin strips between the M2 south-bound off-slip and the M3,
the M2 and Nelson Street and the M3 on-slip. The banks have been planted up with trees
which at present are approximately 13 years old, planted during the construction of the M3
around 1995. Dominant species are Alder (Alnus sp.), Privet (Ligustrum sp.), Silver Birch
Dog Rose (Rosa canina agg.) and Lombardy Poplars (Populus nigra Italica).
An area of ornamental planting exists surrounding Yorkgate Railway station. Consisting of
mainly shrubs and hedging including Cotoneaster (Cotoneaster sp), Privet (Ligustrum
vulgare) and Laurel (Prunus sp.), this is located on the earth slopes leading to the station.
Tree species of Rowan (Sorbus acuparia) and Silver Birch (Betula pendula) are present.
Additional small strips of amenity planting exist in the vicinity of the Westlink and M2 onslips. These consist mainly of tree and shrub planting including Alder, Privet, Hazel
(Corylus avellana) and Cherry (Prunus sp.) Ground cover is dominated by mainly Bramble
and Ivy. Whilst these areas provide pockets of slightly improved habitat compared to the
surrounding urban landscape, accessing them through heavy traffic makes them highly
dangerous for most mammal species to utilise.
Several areas of waste ground exist within the study area. These are areas of bare ground,
where buildings or sites have been cleared. Limited vegetation exists within these areas
and they are of limited potential to wildlife. Rosebay Willowherb and Buddleia were the
most prevalent species of vegetation.

6.5.4.4

Woodland Areas
There are no woodland areas in proximity of the area of interest.
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6.5.4.5

Rivers
There is one significant watercourse within the study area, the River Lagan. It drains a
2
catchment of approximately 576km in the southeast of the Province. The Lagan flows into
Belfast Lough, to the east of the M2. The river is tidal at this point, and as such is not
monitored for its biological or chemical quality. The river contains various ecologically
significant habitats over its length, although all are upstream and none are in proximity to
this Scheme.

6.5.5

Assessment of Environmental Effects

6.5.5.1

Sites of National and International Nature Conservation Interest
With reference to Figure 6.5.1, no designated ecological sites would be directly affected by
any of the Preliminary Options. The closest is Inner Belfast Lough ASSI, approximately 2km
east of the study area.
Consultation with NIEA – Natural Heritage indicated that an Article 6 Assessment under the
terms of the Habitats Directive (Council Directive 92/43/EEC on the Conservation of natural
habitats and of wild fauna and flora) should be undertaken to test the likely significance of
the Preliminary Options on Belfast Lough SPA and Belfast Lough Open Water pSPA. This
assessment was carried out to establish if any specific mitigation measures are necessary
to protect the Natura 2000 sites from adverse impacts associated with the proposed
Scheme.
The Article 6 Assessment confirmed that the proposed Scheme would have no effects on
the integrity of Belfast Lough SPA or Belfast Lough Open Water pSPA. The assessment
demonstrated that any adverse effects of the Scheme would be too far away from the
selection features within the designated sites to cause disturbance. Noise or vibrations from
the works would naturally attenuate to levels lower than the surrounding environment, and
potential runoff discharge into the River Lagan would contain sufficiently low and acceptable
levels of contaminants. The selection features of wintering Redshank and Great Crested
Grebe would be maintained in favourable condition and no adverse impacts from the
proposed Scheme. The assessment was concluded after the first Screening Stage (Test of
Likely Significance). Subsequent consultation with NIEA and RSPB concurred with the
conclusions of the assessment.

6.5.5.2

Sites of Local Nature Conservation Importance
As no SLNCIs exist in the vicinity of the study area, there would be no impact on these
locally designated sites. The closest is Alexandra Park SLNCI, approximately 1km north of
the study area.

6.5.5.3

Non-Designated Ecological Sites
All areas of amenity planting, (with the exception of those areas at Yorkgate station), would
be directly affected by at least one of the Preliminary Options. However, neither these
areas nor the areas of bare ground are considered ecologically valuable.
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6.5.5.4

Woodland Areas
No areas of woodland are present within the study area, thus no direct impact can be
expected.

6.5.5.5

Rivers
The River Lagan/Belfast Lough intertidal zone would not be directly affected by any of the
six Preliminary Options. Preliminary Option 4 would bring newly constructed links closest to
the river, albeit at a distance of approximately 300m. No known culverted watercourses flow
under the existing York Street junction area so no impact is anticipated. Due to the nature
of the proposed Scheme at York Street, it is anticipated that pollution impacts from the large
volume of traffic at the interchange (>60,000 AADT) could be significant. Some pollutant
loading may occur from road drainage, but this aspect would be given further consideration
at the next design stage when drainage design and traffic projections are more clearly
defined.

6.5.6

Mitigation
Even though the area has only limited possibilities for wildlife, it is recommended that a
walkover survey of the amenity planted areas be undertaken by an experienced ecologist,
checking for the presence or otherwise of protected species. Any construction clearance
works should be carried out outside of the bird nesting season. To avoid potential
disturbance to nesting birds, this period would run from mid March to September.

6.5.7

Presentation of Key Issues
•

•

•

•
•

There are no designated sites of national/international ecological importance within the
immediate study area, although there are several in the locality. Belfast Lough is
designated an ASSI, SPA, potential SPA and Ramsar site.
Several SLNCIs exist in the wider surroundings, although there is only one SLNCI within
2km of the study area (Alexandra Park). This would not be affected by any of the
Preliminary Options.
With the exception of the planting surrounding Yorkgate Station, all other areas of
amenity planting are affected by at least one of the Preliminary Options. Although all
areas are not considered ecologically valuable, any works to them should be carried out
outside of the bird breeding season to avoid potential disturbance.
An Article 6 assessment has concluded that the Scheme would have no significant
effect on the integrity of the Natura 2000 sites or its selection features.
Whilst there is very limited ecological potential in the area, an ecological walkover
survey of the amenity planted areas is recommended.

6.6

Landscape and Visual Impacts

6.6.1

Introduction
The DMRB recognises that Landscape is an important national resource and that while it is
subject to evolution and change, the landscape is a resource of value to future generations.

March 2009

168

DRD Roads Service
York Street Interchange

This section of the report examines the proposed Scheme’s likely impact, not just on the
views that people experience now and in the immediate future, but on the landscape as an
entity in its own right and as a resource for future generations. For this report, as the
Scheme is an urban one, the term cityscape will be used instead of landscape to reflect the
Scheme’s setting.

6.6.2

Objectives
The principal objective of the Landscape and Visual Impact Assessment at this preliminary
stage is to undertake sufficient assessment to identify the landscape constraints associated
with the Preliminary Options under consideration.

6.6.3

Methodology
In accordance with the requirements of DMRB 11.3.5.9 (Stages in Landscape and Visual
Impact Assessment) and the Guidelines for Landscape and Visual Assessment: Second
22
Edition , the steps taken include:
•

•
•

•

consultation with the relevant statutory bodies, planning authorities and the Northern
Ireland Landscape Character Assessment, to obtain information on the location and
nature of all designated areas of landscape or cityscape importance;
23
desktop studies of the cityscape node by the Landscape Architect;
collation of information on existing surveys of the area, including any personal
knowledge and initial judgements about the existing cityscape character quality,
highlighting any sensitive areas which may act as constraints; and
site surveys.

The magnitude of impacts and their significance is described in Table 6.6.1 and will be used
in this report:

22
“Guidelines for Landscape and Visual Impact Assessment (Second Edition)”, Spon Press. ISBN 0 41523185-X.
2002.
23
The site is defined as a ‘cityscape node’ rather than a corridor, as it is an interchange. Movement is concentrated
in many directions and not entirely linear.
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Table 6.6.1: Magnitude of Visual Impacts and Level of Significance
LEVEL OF
SIGNIFICANCE
None

DESCRIPTION OF IMPACT

Negligible

Only a very small part of the proposal is discernible and/or they are at
such a distance that they are scarcely appreciated. Consequently
they have very little effect on the scene.

Slight

The proposals constitute only a minor component of the wider view,
which might be missed by the casual observer or receptor.
Awareness of the proposals would not have a marked effect on the
overall quality of the scene.

Moderate

The proposals may form a visible and recognisable new element
within the overall scene and may be readily noticed by the observer or
receptor.

Substantial

The proposals form a significant and immediately apparent part of the
scene that affects and changes its overall character.

Severe

The proposals become the dominant feature of the scene to which
other elements become subordinate and they significantly affect and
change its character.

No part of the development, or work or activity associated with it, is
discernable.

6.6.4

Baseline Conditions

6.6.4.1

Designated Areas of Landscape Value
Designated areas of relevance to the study area have been identified from the relevant
statutory Development Plans (BMAP) and the Northern Ireland Landscape Character
24
Assessment .
The study area is contained within the boundaries of Belfast City, as defined by the Northern
Ireland Landscape Character Assessment LCA 97 – Belfast/Lisburn. Designations relating
to the landscape are covered, for this area, by BMAP.
The general description of Belfast in this LCA is that the city is formed by a series of
escarpments and ridges which enclose Belfast Lough and the city centre in the base of a
lowland basin. The built character is of long red brick terrace housing, large red brick
warehouses and industrial buildings of various ages and uses. The York Street area is
enclosed by red brick residential areas, the commercial edge of the high rise centre of the
city, commercial retail development, the existing M3, and the buildings and yards adjacent
24

“Northern Ireland Landscape Character Assessment: 2000”, DOE. ISBN 978 1 841 23301 7. April 2001.
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to and part of the western docks. The quality of the environment within the urban districts is
increasingly degraded by traffic congestion, pollution, waste management problems and a
lack of accessible public open spaces. Belfast has a relatively high proportion of derelict
land.
Under BMAP, the southern half of the development area is contained within one of the nine
Belfast City Centre Character Areas. The character area is Designation CC018 (Lagan side
North and Docks Character Area), as identified in Figure 6.6.1. The BMAP describes it
thus:
‘the Laganside North and the Docks Character Area is disparate in character, yet represents
one of the major areas of opportunity in Belfast City Centre, including The Waterfront, the
Odyssey and the Clarendon Docks. This area runs from East Bridge Street, in the south of
the area, to Dock Street, in the north, including the Abercorn Basin which lies beyond the
BMAP proposed City Centre boundary. The area runs from Short Strand, in the east, to
Carrick Hill/Great Patrick Street/Dunbar Link/Victoria Street, to the west. A high accessibility
zone at Gamble Street and part of an accessibility zone at Central Street Station form part
of this Character Area.
Large scale physical features dominate this area, from the sweep of the River Lagan as it
enters the docks, and the docks themselves, to the motorway and railway infrastructure. A
diverse range of buildings and uses are found within the Laganside North and the Docks
area including the Waterfront apartments and the Waterfront Hall.
The historic use of the area for industry and dock related activities is reflected in the general
coarse grain of Laganside North and the Docks…..
In the area bounded by York Street, the M3 bridge, Queens Square and Dunbar Link, the
Dunbar Link was originally built to ease the flow of traffic around the northern periphery of
the City Centre. Along with the M2 and elevated M3 it has disconnected the docks and ferry
terminals from the City Centre and the cathedral quarter in particular. It has also contributed
to the widespread blight leaving many sites either vacant or under-used.’
Within BMAP Designation CC018 (Laganside North and Docks Character Area) are a
number of designations:
•
•
•
•
•

Development Opportunity Sites;
Protected City Centre Housing;
City Centre Gateway;
Area of Townscape Character; and
Land zoned for housing.

The study area is immediately adjacent to five of the above designations: Development
Opportunity Sites CC073 (Westlink/York Street): CC076 (Little York/Shipbuoy Street);
CC080 (Corporation Street/Trafalgar Street); Cityside Retail Park a District Centre for retail
under BMAP; and the CC110 (Clifton 1 LLPA).
6.6.4.2

Development Node Baseline Description
With reference to Figure 6.6.2, the development node for the Preliminary Options for the
Scheme is bounded by:
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•
•
•
•
•
•

York Street, from the intersection with Great Patrick Street;
the existing M2/M3, from the intersection with Corporation Street and Little Patrick
Street as far north as Dock Street;
Nelson Street;
the Cityside Retail Park;
Clifton Street; and
Corporation Street.

The location of the Preliminary Options is the urban city centre edge, between mixed areas
of housing, commercial use, and the western side of the docks in the vicinity of Clarendon
Dock. The study area is physically and visually confined and enclosed by these land uses,
with the result that effects from the development would be relatively localised.
The built character of the study area is generally of red brick terrace housing, pockets of
newer housing in between motorway extensions, commercial retail use, a complex tangle of
motorway extensions, and derelict land between roads and under motorway flyovers where
it is not being used for car parking. The derelict land is a mixture of grass, scattered
rubbish, cracked asphalt and weed vegetation taking advantage of small amounts of water
runoff and light from the gaps between the motorway decks above. Its condition indicates it
is of little use to the city or local community in its current state, apart from its use for car
parking. However, the derelict land is currently in a number of large parcels which gives
maximum opportunity for development and improvement.
There is little relief from the structures and roads in the form of trees or open green space.
What little vegetation is present is located:
•
•
•
•

on the edge of the triangle created by the Westlink north and east, and York Street;
on the north and south side of the Westlink at the junction with York Street;
between the current M3 and docklands; and
between the M3 and York Link and on the Yorkgate Business Park site.

The vegetation appears to not be maintained and a catch point for rubbish.
The character of the housing areas has been affected by the development of motorway
extensions, which has resulted in isolating contiguous built areas, with community hearts
such as local pubs, schools and shops being separated from their surrounding communities
by motorway structures. Extensions of the motorway structures over the years have also
created vertical barriers to views and privacy, by being located very close or on the
boundaries of properties, such as along the backyards of Little George’s Street. There is a
disjointed urban character with pockets of housing in amongst commercial retail and office
sites. All are separated from the city centre by the line of the Westlink and M3. The only
visual and physical link from this area to the city that is not broken by the Lagan and Dargan
Bridges is York Street, which connects the existing city centre to the intersection of Dock
Street and Brougham Street.
The vertical scale of the study area is also mixed and varies from 2-storey residential to the
multi-story Cityside Retail Park and Galway House. The docklands buildings also vary from
single to multiple storeys, although tend to be no more than approximately 12m high
(excluding church steeples). The existing Dargan Bridge and Lagan Bridge are the highest
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linear structures in the site, but are still considerably lower than both the Cityside Retail Park
and Galway House. They are the current vertical limit of transport structures within the site.
Important local buildings in the area, while not protected under BMAP in any form, have
value in that they are memorable, have local history, or are of a scale to integrate the area
into the cityscape:
•
•
•
•
•

Cityside Retail Park - this red brick building is on the site of the former the Gallagher’s
Tobacco factory;
the Sinclair Seamen’s Presbyterian Church on Corporation Street;
Clarendon Dock building and the Harbour Office;
Belfast Head Post Office building. While not necessarily of great architectural merit, its
design makes it distinctive; and
Clifton House Nursing Home (CC110 Clifton 1 LLPA).

The quality of the cityscape as described is very poor, due to the mixed land use and
building use, differing scales of built fabric and the inclusion of the Lagan and Dargan
Bridges. Extensive detracting features are the Lagan and Dargan Bridges, derelict land,
and inconsistency in architectural styles and scale.

6.6.5

Assessment of Environmental Effects

6.6.5.1

Landscape and Visual Impacts
The visual and landscape effects would generally be from all aspects of the Scheme: the
roadway structures; the supports for the roadway decks; signage gantries; parapets and
safety barriers; and lighting columns. These would create a complicated mass of mixed
visual patterns which would potentially fragment the node even more and could prevent
future development and potential improvement of the site. Due to the confined nature of the
site, visual and landscape effects would tend to be limited to the immediate area. The site
setting of buildings and roads would generally screen the proposed Scheme from wider
views and medium to long distances.
Significance of impacts has been evaluated according to the magnitude of change in, and
the sensitivity of, that cityscape character or view. Sensitivity relates to the importance of a
cityscape feature or view (or the visibility of that view) within the site, or of the cityscape of
the site within its wider context. Indicators of significance and sensitivity included protective
designations, areas of nature or heritage conservation interest, scenic quality or the
presence of detracting features.
Within its wider context, the study area is generally not sensitive as it contains only one
protective designation - the CC110 LLPA of Clifton House Nursing Home. The local
cityscape is neither protected nor valued under BMAP; it is not of city wide or local
importance. The existing scenic quality is negatively affected by existing motorway
structures, fragmentations of communities and occurrence of derelict land.
Potentially sensitive views that could be affected would generally be from areas and places
close to or adjacent to the site, and they may include permitted, but as yet unbuilt high rise
developments:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•

residential area bordered by current Westlink as defined by Henry Street and North
Queen Street;
the Lancaster (CC 097/13) Protected City Centre Housing Residential area, bordered by
Great George’s Street, York Street and North Queen Street;
Galway House;
Yorkgate Business Park (unbuilt);
Clarendon Dock public space and associated buildings;
travellers on the train and current M3;
Cityside Retail Park;
Lagan Weir;
Odyssey Arena;
Sinclair Seamen’s Presbyterian Church;
views down York Street to and from the city centre;
the Obel tower – 28 storeys of apartments, office space and commercial use (under
construction);
35-37 Corporation Street and 18-24 Tomb Street – office space (unbuilt); and
101-107 York Street – 12 storeys of apartments, office space and a fitness suite
(unbuilt).

There are six Preliminary Options in total, all are variations within the study area and would
have lesser or greater visual and cityscape impacts and effects on sensitive views. It should
be noted that the final visual and cityscape effects would include the impacts of details such
as the number and location of lighting columns, sign gantries, additional slip roads and
connector roads, parapets and barriers, and treatment of existing roads that are no longer
required. Although these impacts cannot be assessed accurately at this preliminary stage,
as they are yet to be detailed, the preferred option would need to consider the future effect
of these structures. Initial assessment and assumption may be that depressed roadways
(cut down below ground level) have less impact than elevated structures because they are
below eye line and do not interrupt a view. However, safety requirements would dictate that
any roadways that are depressed require parapets and high fences in order to prevent
people falling onto the roadway or throwing objects onto vehicles. The resulting impact of
this option may be as adverse as the effect of raised roadway structures with supporting
columns, thus increasing the level of severance.
In assessing the visual and cityscape effects of the proposed interchange, the impacts have
been assessed with the future development of the city in mind, as well as the immediate
impacts on the current situation. The Preliminary Option with the least cityscape impact now
may not necessarily be the one which allows the potential for the interchange to be married
into the city fabric through future developments in and around the site. What is deemed to
have a significant visual impact now, in twenty years time may have little visual impact due
to the screening and visual containment offered by new high rise buildings. The visual
assessment would not necessarily yield the same magnitude of effect for the impact on the
cityscape.
In general, all Preliminary Options would have a neutral or negative cityscape effect, due to
the addition of roadway structures in an already reasonably fragmented cityscape. Some
Preliminary Options would also have negative or neutral impact on the currently derelict land
and development sites, depending on whether they fragment these spaces more to create
unusable spaces, or maintain the spaces as development potential parcels of land. Potential
future use of spaces would need to be considered, as the city grows and changes and
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development sites are taken up. Preliminary Options that would allow for future
development would mitigate the impact of the interchange as it would become part of a
cityscape and of an appropriate scale when surrounded by buildings.
Odyssey, Lagan Weir and Belfast Head Post Office
Views to the site from the Odyssey, Lagan Weir and to a degree the Belfast Head Post
Office building are largely screened by existing buildings and the existing Lagan Bridge.
Therefore the visual impacts of any of the Preliminary Options would be neutral and slight.
Obel Tower
Views towards the study area from the Obel Tower would be neutral and moderate. Views
from the lower floors would be screened by intervening buildings, particularly the Belfast
Head Post Office. Views above this level would not be radically altered as the Scheme
would form part of the existing complex urban fabric of this part of the city, and the
roadways and structures when viewed from this distance and height would not dominate the
view. They would also be no higher than the existing Cityside Retail Park or Galway House
and would not cut across views to the Belfast hills or sky.
101–107 York Street development
Views from 101 – 107 York Street would experience a neutral and slight adverse effect from
Preliminary Options 1, 3 and 4, as there would be little change to the view from this site. The
roadway structures are not at an elevation above that of the current Lagan Bridge or Dargan
Bridge. Preliminary Options 2, 5 and 6 would have a greater impact as they all cut across
the views of Cityside Retail Park and Galway House. This impact is from the flyover
structures. The flyover in Preliminary Option 2 creates an opposing, but similarly vertically
angled line as the current Lagan Bridge. Visually these two elements are balanced, and
therefore the impact is negative and moderate. The Preliminary Option 5 flyover creates a
balanced curve across the view and partially screens views towards the docklands. This
structure crosses Galway House at the midlevel height of this building, and Cityside Retail
Park at a lower level. The curved flyover is harmonious with the curved line of the M3 as
viewed from this site. Therefore the impact is negative and moderate. Preliminary Option 6
also cuts across Cityside Retail Park and Galway House at a similar height to Preliminary
Option 5. As the flyover structure in this option curves away to the north in this view, it does
not screen views to the docklands and is also harmonious in its curved line. The effect is
negative and moderate.
35-37 Corporation Street and 18-24 Tomb Street development
Preliminary Options 1, 3 and 4 would have little impact on the views from this site, as most
of the roadways would be depressed and none rise above the height of the existing Lagan
Bridge or Dargan Bridge. Therefore the impact would be neutral and slight. Preliminary
Options 2, 5 and 6 would have a greater visual impact due to the flyover structures. All three
Preliminary Options cut across views of the Cityside Retail Park and Galway House
approximately midway up the façade of these buildings, but do not cut across skyline views.
The impact of Preliminary Option 2 is negative and moderate. Preliminary Option 5 is
slightly higher as viewed from this point as it branches into the Clarendon Dock area. The
impact is negative and moderate. Preliminary Option 6 has a similar visual effect in that it is
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linear and cuts across the Cityside Retail Park and Galway House, but does not affect
skyline views or screen views to the docklands. The effect is negative and moderate.
North Queen Street/Henry Street housing area
Preliminary Options 1 to 6 would all have a negative impact on the housing areas bordered
by North Queen Street and Henry Street, due to the additional roadways, especially where
they are elevated and therefore affect views of the sky and distant hills. Preliminary Option 1
requires the north-bound section of Westlink to be raised to approximately the upper storey
windows of the houses backing onto this road, for approximately half of its length along this
shared boundary. This structure would reduce light available into these buildings, and
reduce privacy. The impact would be negative and moderate.
Preliminary Option 2 would have the same effect as Preliminary Option 1 with regards to the
north-bound carriageway of Westlink. The M2 to Westlink (Link A) flyover would additionally
cut across views of the sky, views of the Holywood hills and the city centre. The effect would
be negative and severe as it would be detrimental to privacy and views of the larger
landscape.
Preliminary Option 3 would have the same effect as Preliminary Option 1 with regards to the
north-bound carriageway of Westlink. The M3 to Westlink (Link C) cuts across views of the
city centre and there is also the additional negative effect of the support columns on this
structure. The curve of the structure itself is harmonious, however the effect of fragmenting
the views is negative and substantial.
The effects of Preliminary Option 4 are very similar to those of Preliminary Option 1 and the
impact would be negative and moderate.
The effects of Preliminary Option 5 are generally similar to those of Preliminary Option 2,
however the proposed flyover for the Westlink to M3 (Link F) and Westlink to Dock Street
(Link G) adds another linear structure to break the sky view, cluttering this already
complicated view of structures and fragmenting the view of the city centre. The impact
would be negative and severe.
Preliminary Option 6 is also similar to Preliminary Option 2 in terms of effects in that both
the Westlink to M2 (Link E) and M2 to Westlink (Link A) flyover structures cut across views
of the city centre, sky and Holywood hills. It differs from Preliminary Option 2 and the
remaining Preliminary Options in that the Westlink to York Street (Link F) remains at its
current level. Therefore the impact is negative and severe.
Lancaster Street Housing
All six Preliminary Options would have a negative and substantial effect on the Lancaster
housing area, due to the increase in the number of roadways, and the resulting support
structures, parapets and fences that would be viewed from the houses. There is some
degree of benefit however for the Lancaster housing in that the M3 to Westlink link would be
relocated further away from the houses in all but Preliminary Option 3.
Preliminary Option 1 would have little effect on this area, as the proposed York Street
Bridge is relatively low. There would be a visual effect from the potential need for safety

March 2009

176

DRD Roads Service
York Street Interchange

fencing along the depressed M2 to Westlink (Link A) which would add to the visual
confusion of the site, therefore the impact would be negative and slight to moderate.
The visual effects of Preliminary Option 2 are predominantly from the flyover, and the M2 to
Westlink (Link A) being elevated. These structures cut across the views to the Cityside
Retail Park, Galway House and sky. The support columns add additional confusion to the
view, therefore the impact is negative and severe.
Preliminary Option 3 has effects similar to that of Preliminary Option 2 in terms of the
elevated M3 to Westlink (Link C), view of support columns, and the York Street (South) to
York Street (North) (Link I) overbridge. There are, however, no proposed elevated structures
above the level of the Lagan and Dargan Bridges. The impact is negative and substantial.
The effects of Preliminary Option 4 are from the potential safety fences and/or parapets on
the depressed roads – M3 to Westlink (Link C), M2 to Westlink (Link A), and Westlink to M2
(Link E). The effects of the fences would partially screen views to the North Queen
Street/Henry Street housing area, but this option would maintain views to Cityside Retail
Park, Galway House and the sky, as all structures would be below the level of the current
Lagan Bridge and Dargan Bridge. The impact would be negative and moderate.
The depressed M2 to Westlink (Link A) would have a potential effect on the Lancaster
Housing Area in Preliminary Option 5 from the high parapets and security fencing. The
effect of the proposed Westlink to M3 (Link F) flyover, which is at a greater elevation than
the Lagan Bridge and Dargan Bridge is to cut across views of the sky, Cityside Retail Park
and Galway House. The effect on the sky view is significant in that it extends across the
view shaft created between the Cityside Retail Park and the northern end of Nelson Street.
The impact is negative and severe.
The effects of Preliminary Option 6 are from the M2 to Westlink (Link A) and Westlink to M2
(Link E) which cut across views to the North Queen Street/Henry Street housing area,
Cityside Retail Park and Galway House. Both flyovers for M2 to Westlink (Link A) and
Westlink to M2 (Link E) cut across sky views because they are at an elevation above that of
the Lagan and Dargan Bridges. The additional support columns also further complicate and
fragment the view. The impact is therefore negative and severe.
CC110 Clifton 1 LLPA Clifton House Nursing Home
The impacts on the LLPA of Clifton House Nursing Home would be neutral and slight for all
Preliminary Options with the exception of Preliminary Option 3, as there is little change
proposed to the Westlink where it passes the LLPA. Preliminary Option 3 may have some
benefit in that it requires the closure of the existing off-slip at Clifton Street. It is likely that
views from Clifton House to the study area are screened by intervening buildings. Views of
the elevated roadways of Preliminary Options 2, 5, and 6 where they rise above the level of
the existing Lagan and Dargan Bridges would be negative and slight to moderate from
Clifton House. These would be the only parts of Preliminary Options 2, 5 and 6 that are
visible. Preliminary Option 5 would have the greater effect of the three, as it cuts across the
skyline view between the Cityside Retail Park and Belfast Head Post Office.
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Galway House and Cityside Retail Park
From Galway House and Cityside Retail Park, Preliminary Options 1, 3, and 4 would have a
neutral and substantial impact as all three Preliminary Options require the elevation of York
Street, but do not require any roadways to be elevated above the existing Lagan and
Dargan Bridges. Preliminary Options 2, 5 and 6 would have a negative and substantial
impact due to the elevated roadways which would partially screen views of the sky and
possibly harbour and hills from the upper levels of both buildings. Preliminary Option 6 may
have an increased impact to severe magnitude, due to the reasonably close proximity of the
Westlink to M2 (Link E) and M2 to Westlink (Link A) to Galway House and the loss of
privacy, and views and the effects of the roadway and traffic at such high levels.
Yorkgate Business Park
Yorkgate Business Park consists of the parcel of land between the M2 foreshore section,
Cityside Retail Park, and Brougham Street. It currently contains Galway House. Three
additional buildings, of the same height as Galway House have obtained planning
permission, and as yet are unbuilt. Preliminary Options 1, 3, and 4 would have a neutral and
substantial impact, as all three Preliminary Options require the elevation of York Street, but
do not require any roadways to be elevated above the existing Lagan and Dargan Bridges.
Preliminary Options 2, 5 and 6 would have an adverse and substantial impact due to the
elevated roadways which would partially screen views of the sky and possibly harbour and
hills from the upper levels of the existing Galway House and future buildings on this site.
Preliminary Option 6 may have an increased impact to severe magnitude, due to its
reasonably close proximity to Galway House and the future buildings of the Yorkgate
Business Park and the loss of privacy, and views and the effects of the roadway and traffic
at such high levels.
Docklands
The impact on the docklands of Preliminary Options 1, 3, 4 and 5 would be negative and
severe, due to the elevated and depressed roadways bisecting the area. Although a large
part of this area is currently derelict and used for vehicle storage/parking, it does have
development potential with the opportunity to create a dual frontage to Corporation Street
and extension of the docklands redevelopment. Preliminary Option 5 would have the most
severe impact, as the combination of several roads through this area creates a number of
disjointed parcels of land, and visual confusion due to the number of support structures, and
potential safety fences and parapets. Preliminary Option 6 would be negative and
substantial, in that it would add additional vertical and horizontal structures, however it
would not fragment the docklands.
Impacts on views from the Clarendon Dock public space, historic Harbour Office and
Sinclair Seamen’s Church would be negative and substantial to severe for Preliminary
Options 2, 5 and 6 as all three Preliminary Options cut across the view of the Belfast hills,
sky, Cityside Retail Park and Galway House. As viewed from Clarendon Dock, Preliminary
Options 2 and 5 are below the top of the Cityside Retail Park and Galway House, while
Preliminary Option 5 is at the top of these buildings and would have the greatest effect, due
to the two roadways and a forest of support columns. From the proximity of the Sinclair
Seamen’s Church, the views are similar as from Clarendon Dock, with the exception that
Preliminary Option 5 further cuts across views of the Belfast hills.
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Development Opportunity Sites
Preliminary Options 1, 3, 4 and 5 would have a negative and substantial effect on the
Development Opportunity Sites CC073 (Westlink/York Street), CC076 (Little York/Shipbuoy
Street) and CC080 (Corporation Street/Trafalgar Street), as they would split all of the
development sites into smaller parcels of land, of which some may be too small to develop.
This would have a further negative impact on the cityscape by reducing the opportunity to
develop the sites with large scale buildings, which will assist in integrating the motorway into
the urban fabric.
York Street
All Preliminary Options would have a negative and substantial effect on views up and down
York Street and on the cityscape by introducing raised structures that introduce a further
barrier separating this area from the city centre. Preliminary Option 6, while not requiring an
overbridge on York Street would still have a negative and substantial effect as the elevated
M3 to Westlink (Link B), and flyovers for M2 to Westlink (Link A) and Westlink to M2 (Link E)
cut across this visual corridor.

6.6.6

Mitigation
The choice of Preliminary Option would be the most effective way to mitigate the proposed
Scheme from a cityscape perspective. The fewest number of roadways and associated
structures to prevent dead space would reduce the interchange’s impact on the cityscape
and views. Additional mitigation to be considered includes:
•
•
•
•
•

6.6.7

lighting poles down the centre of all the roadways to minimise vertical structures and
visual clutter;
poles and lights of a slim profile;
minimum number of sign gantries and their location off elevated structures;
depressed roads to be roofed over to allow continuous views at ground level and to
facilitate redevelopment; and
integration of parapets into the structure of the flyovers and other elevated structures to
create the impression of one simple structure.

Presentation of Key Issues
The impacts of all the Preliminary Options would negatively affect both visual and cityscape
aspects as the Scheme would become a dominant feature of the scene at this node. The
visual and cityscape aspects, however, are not one and the same. When assessing the
Preliminary Options from purely the visual impacts, it is evident that those Preliminary
Options that do not have elevated structures higher than the Lagan and Dargan Bridges are
preferable as they have the least visual impact and affect on views. This situation could be
further improved if the depressed roadways are roofed over to remove the visual impacts of
high security fencing and parapets. From this point of view, Preliminary Options 1, 3 and 4
are preferable with Preliminary Options 1 and 3 the better of the three.
The Preliminary Options with the least effect on the cityscape now and in the future are
those that allow the largest intact parcels of land for future consolidation of the area and
connection to the city centre. This is at odds with the Preliminary Options that have the least

March 2009

179

DRD Roads Service
York Street Interchange

visual impact, and the preferable options are those that tend to include elevated, flyover
structures. Solely assessed on cityscape impacts, Preliminary Options 2, 5 and 6 are
preferable with Preliminary Option 6 having the most potential for future development of a
scale that absorbs the Scheme into the urban fabric.

6.7

Land Use

6.7.1

Introduction
The assessment of land take for a proposed road scheme can cover a wide range of land
values and primary uses. Under guidelines laid down in the DMRB, the principal issues to
be considered when assessing the effects of a proposed new interchange arrangement on
land use are as follows:
•
•
•
•
•

potential demolition of property;
loss of development land;
loss of agricultural land;
potential severance of agricultural land; and
effects on restoration proposals for abandoned waterways.

Land containing archaeological remains, historic buildings or gardens is dealt with in Section
6.3. Land of ecological importance is dealt with in Section 6.5. In addition, Section 6.6
considers the contribution of all land affected by the Scheme to the landscape or townscape
and identifies designated areas, such as Areas of Outstanding Natural Beauty (AONBs) and
LLPAs.

6.7.2

Objectives
The principal objective at this preliminary stage is to undertake sufficient assessment to give
an indication as to the potential land type losses and demolition required with each of the six
Preliminary Options.

6.7.3

Methodology
At this preliminary stage, it is necessary to undertake sufficient assessment to allow for a
broad estimate of the possible number of properties at risk of demolition for each
Preliminary Option under consideration. Hence, a schedule has been produced showing
the range of properties which might need to be demolished, or from which land might need
to be taken, for each Preliminary Option (Table 6.7.1). For the effects of the proposed
Scheme on development land, the BMAP was inspected. For each Preliminary Option,
potential land take from areas, which the local planning authority has designated for future
or restricted development, was identified and a broad assessment and statement of how
each Preliminary Option might affect local planning development designations was also
made.
There are four main areas addressed in the assessment of effects on agricultural land,
including land take, type of husbandry, severance and major accommodation works.
However at this preliminary stage, the main requirement is to identify potential severance of
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agricultural land and obtain information on land quality and statutory areas designated for
their agricultural importance.
In terms of Waterway Restoration Projects, it is essential to consider any waterways,
formerly navigable watercourses or dry watercourses for which there are currently
restoration proposals.
All of the aforementioned information culminated in the preparation of land use constraints
drawing, Figures 6.7.1 through 6.7.3, showing the various existing and proposed land uses
and classifications.

6.7.4

Baseline Conditions

6.7.4.1

Planning Applications
25

Research via the Planning On-Line website , has confirmed that there are many extant
planning applications for various forms of development within the study area. These include
both outline and full planning applications, some of which have been approved, some are
still pending a decision, and some refused, Figure 6.7.2.
6.7.4.2

Development Land
For this aspect, reference was made to BMAP, the area plan of relevance to the study area.
The area plan zonations relate to either zoned development land or zonations restricting the
development of land. Typical zonations of significance include areas for Development
Opportunity Sites (e.g. housing/industry), Community Greenways and Land Zoned for
Housing as shown in Figure 6.7.3. York Street junction is located in the immediate vicinity
of several designated Development Opportunity Sites. Two of these sites are currently in
use as car parks, with one being located south of York Link (CC 076), and the other located
west of this, between York Street and the Westlink (CC 073). Another large area, between
Corporation Street/Trafalgar Street and the M2/M3 motorways is also classified as a
Development Opportunity Site (CC 080). The Cityside Retail Park, located at York Street is
classified as a District Centre (BT 017/6), as it provides retail facilities to customers outside
the city centre. An area of Proposed Social Housing (CC 06/04) is also located in the
vicinity of the junction, south of Great George’s Street, on the fringe of another Development
Opportunity Site located on this block (CC 077).

6.7.4.3

Community Land
As the York Street study area is located within Belfast, on the northern periphery of the city
centre, it is generally accepted that the principal facilities which the community would be
travelling to on a regular basis are not only located within their immediate environs, but also
spread throughout the wider metropolitan area, though the majority are located within the
city centre. Typically these facilities include:
health facilities;
schools;

•
•
25

www.planning.co.uk/pol/, last accessed February 2009.
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•
•
•
•
•

libraries;
shops;
recreational facilities;
religious facilities; and
public transport facilities.

With reference to Figure 6.9.1, it is evident that a variety of community facilities are located
close to the existing York Street junction, these include (though this list is not exhaustive):
•
•
•
•
•
•

Cityside Retail Park;
Sinclair Seamen’s Presbyterian Church;
Stella Maris Hostel;
Bunscoil Mhic Reachtain (Irish Language School) in Lancaster Street;
Frederick Street Nursery School; and
Yorkgate train station.

There are no major areas of existing open space in the vicinity, although with reference to
Figure 6.9.1, two community greenways (Carr’s Glen/Waterworks and North Belfast/South
Belfast/Lagan Valley Regional Park) are proposed for the study area. Community
Greenways are green space networks, which enhance the existing open space provision by
linking areas together. Greenways have recreational, ecological and aesthetic roles and
offer pedestrians the opportunity to walk from one area to another via pleasant green
surroundings. Currently it is proposed that the Carr’s Glen/Waterworks community
greenway would approach the study area from the north, along York Road until its junction
with Dock Street and connect into National Cycle Network (NCN) Route 9. North
Belfast/South Belfast/Lagan Valley Regional Park community greenway would traverse the
eastern side of the study area, in a north/south direction. From Duncrue Street, it would turn
left onto Whitla Street, then right onto Garmoyle Street, continuing south along Corporation
Street then left onto Corporation Square.
6.7.4.4

Agricultural Land
There is no agricultural land present within the study area.
Environmentally Sensitive Areas (ESAs) are designated by DARD and comprise areas of
special landscape, wildlife or historic interest which can be protected or enhanced by
supporting and grant aiding specific agricultural practices. There are currently no ESAs
within the study area.

6.7.4.5

Woodland Areas
The assessment of potential woodland loss throughout the study area is dealt with in detail
in Section 6.5, however brief comment as to the extent of woodland loss (as a land use
cover) is made here. The impact of the proposed Scheme on Tree Preservation Orders
(TPOs) is also considered. From a planning perspective, TPOs may be used to protect
trees, groups of trees or woodlands, which add to the character and appearance of an area.
A TPO provides protection for those trees specified in the Order and makes it an offence to
cut down, top, lop, uproot, wilfully damage or destroy a tree, or permit these actions, without
first seeking the consent of Planning Service to do so.
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There is currently no mature woodland cover within the study area, although some trees are
present within areas of amenity planting. No comment was received from Planning Service
in regards to TPOs, so at this stage it is assumed that none are present, however at the
next design stage this issue would be examined further.
6.7.4.6

Waterway Restoration Schemes
26

With reference to the Inland Waterways Association of Ireland website, the Lagan Canal
connects from Kings Bridge at Stranmillis to Lough Neagh. Proposals for restoration are
currently being considered, after the establishment of the Lagan Canal Restoration Trust
and the Lagan River Project, following a report commissioned by various agencies,
including Belfast, Castlereagh, Craigavon and Lisburn Councils, the Department of Culture,
Arts and Leisure, the Inland Waterways Association of Ireland and the Ulster Waterways
Group. In the long term, plans are being considered to open the Lagan Corridor as far as
Lough Neagh, where it would link up with the Shannon and Erne Waterway, through the
development of the Ulster Canal, allowing the possibility of connecting Belfast, Dublin and
27
Limerick by canal (Source: BCC website, 2009 ).

6.7.5

Assessment of Environmental Effects

6.7.5.1

Potential demolition of private property and associated land take
There will inevitably be cases where properties in proximity to a Preliminary Option would be
affected, in terms of demolition to accommodate the proposed Scheme. A summary of the
current total estimate of properties at risk of demolition with each Preliminary Option is given
in Table 6.7.1 and illustrated on Figure 6.7.1.
Table 6.7.1: Potential demolition/partial removal of properties for each Preliminary Option
PRELIMINARY
OPTION

RESIDENTIAL

1

-

2

-

3

-

4

COMMUNITY

-

-

5
6

26

-

1-Stella Maris
-

-

COMMERCIAL/
GOVERNMENT
1- Roads Service Section

TOTAL
1

Office

1- Roads Service Section
Office
4- Roads Service Section
Office
- Driver & Vehicle Agency
- Kirk Auto Engineer
- Focus Security Solutions
2- Roads Service Section
Office
- Driver & Vehicle Agency

-

0
1
4

3
0

www.iwai.ie/#contents, last accessed February 2009.

27

“Belfast City Council – Lagan Corridor Project”, www.belfastcity.gov.uk/lagan/index.asp?menuitem=lagan, last
accessed February 2009.
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Four Preliminary Options are likely to result in the demolition of property. Preliminary
Options 1, 3, 4 and 5 would all affect the same property at the junction of Corporation Street
with Trafalgar Street; the Roads Service Eastern Division Section Office.
Preliminary Option 4 would affect several commercial/government properties, including that
of the Focus Security Solutions building at 130-132 Garmoyle Street. This property would
be affected by the M2 to Westlink (Link A) and Dock Street to Westlink (Link D), passing
directly through this two-storey property. Also at risk is a property owned by Roads Service
at 148-158 Corporation Street, associated with the Driver and Vehicle Agency (DVA). This
large property incorporates three individual units, all of which would be directly affected.
This building and the Roads Service Eastern Division Section Office would be affected by
both the M2 to Westlink (Link A) and the Dock Street to Westlink (Link D). Also likely to be
affected by the M3 to Westlink (Link C) with Preliminary Option 4 is Jack Kirk-Automobile
Engineer (mechanics) on Shipbuoy Street.
At potential risk of demolition with Preliminary Option 5 is the Stella Maris Hostel, located at
the junction of Dock Street with Garmoyle Street. The Hostel is classified as a Community
building and would be affected by the Westlink to Dock Street (Link G). However, the
infringement on this building is marginal, and as such, the risk of demolition may be
removed or reduced with further design. This Preliminary Option would also affect the
property owned by Roads Service at 148-158 Corporation Street, associated with the DVA.
The three individual units would all be directly affected by the link from Westlink to Dock
Street (Link G), which would also directly affect the Roads Service Eastern Division Section
Office. The Roads Service Eastern Division Section Office at the junction of Corporation
Street with Trafalgar Street, would also be affected by the M2 to Westlink (Link A) and Dock
Street to Westlink (Link D).
At this stage in the design process, Preliminary Options 2 and 6 would not result in any
property demolition and Preliminary Options 1 and 3 would only require demolition of one
property, that of the Roads Service Eastern Division Section Office.
6.7.5.2

Potential loss of private land
There is the potential for cases where properties or areas in proximity to a Preliminary
Option would be affected, in terms of partial land loss (e.g. amenity planting/open space,
hardstanding or brownfield), to accommodate the new road layout. A summary of the
current total estimate of properties/areas at risk of losing land with each Preliminary Option
is given in Table 6.7.2 and illustrated on Figure 6.7.1.
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Table 6.7.2: Potential private land loss from properties for each Preliminary Option
PRELIMINARY
OPTION

AMENITY
HARD
PLANTING/ STANDING
OPEN SPACE

BROWNFIELD

CAR
PARKING
SPACE

OTHER

TOTAL

1

9

1

1

2

2

15

2

10

2

-

2

2

14

3

9

1

1

2

2

15

4

10

1

2

2

2

16

5

11

1

2

3

2

19

6

10

-

-

1

2

13

Collectively, all Preliminary Options may result in the loss of up to eight parcels of amenity
planting/open space which includes an area north of York Link, two areas between the M2
motorway and the railway line and two areas between the M2 and Nelson Street. Two
areas of amenity planting surrounding the car park between Westlink and York Street would
also be affected, as well as an area between Great George’s Street and the Westlink. In
addition to these eight parcels, a small area at the corner of Molyneaux Street may be
encroached upon by the Westlink to York Street (Link G) in all Preliminary Options, with the
exception of Preliminary Option 5. Preliminary Option 5 would affect some amenity planting
bounding the north side of the Westlink. It would also likely affect a small area between
Corporation Street and Nelson Street with the link from the Westlink to M3 (Link F).
Preliminary Option 6 would also likely affect some areas of amenity planting along the north
side of the Westlink, as well as an area between Nelson Street and the M3, to the north of
Dock Street. This area would also be affected by Preliminary Options 2 and 4.
In terms of areas of hardstanding, an area associated with the Roads Service Eastern
Division Section Office would be affected between Nelson Street and Corporation Street, by
Preliminary Options 1-5, although to varying extents. Preliminary Option 2 would not affect
a large portion of this site, only affecting the western boundary adjacent to Nelson Street,
causing no severance. Preliminary Options 1, 3, 4 and 5 however would result in significant
land loss within this site, whilst also causing a significant degree of severance.
Preliminary Option 2 would affect an additional area of hardstanding north of Dock Street,
associated with Roads Service and the DVA.
With regard to brownfield sites, Preliminary Options 1, 3, 4 and 5 would sever a brownfield
site bounded by Corporation Street and Trafalgar Street, adjacent to Focus Security
Solutions. Each of these Preliminary Options would result in significant loss and severance,
with Preliminary Option 5 having the greatest impact causing multiple severance of the site.
Preliminary Option 4 would also traverse through a brownfield site at Little York
Street/Shipbuoy Street. This site is adjacent to the Roads Service Northside Park and Ride
at Little York Street and would be severed with the M3 to Westlink (Link C) of this option.
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Preliminary Options 1-5 would affect the Northside Park and Ride car park at Little York
Street. Preliminary Option 2 would affect a minimal area of this site, while Preliminary
Option 4 would affect the largest area, causing multiple severance. Preliminary Option 5
would also likely affect a Roads Service car park at Corporation Street with the link from
Dock Street to M3 (Link B).
All Preliminary Options would affect the Roads Service car park to the west of York Street
(York Street No. 2 Car Park). Preliminary Option 6 would affect this site the least, causing
no severance, all other Preliminary Options would result in significant severance of the site.
Two areas of land, classified as ‘Other’ would be affected with each Preliminary Option,
these being parcels of land associated with an area at Galway House, part of Yorkgate
Business Park, located on York Street. Preliminary Options 1-5 are likely to create similar
impacts, as the footprint of the Scheme is broadly similar at this location. Preliminary Option
6 would affect this area to a lesser extent than the other Preliminary Options, as the link
from York Street to M2 is maintained in its existing form. The parcel would still be affected
by the link from Westlink to M2 (Link E).
6.7.5.3

Potential effect on Planning Applications
Approved or pending planning applications directly affected by the Preliminary Options are
summarised in Table 6.7.3 and shown in Figure 6.7.2, however specific footprint and site
layouts of planning applications will not been known until a later design stage.
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PRELIMINARY
OPTION

NO OF PLANNING
APPLICATIONS
AFFECTED

PLANNING APPLICATIONS
FULL

OUTLINE

ADVERTISEMENT

APPROVED

PENDING

APPROVED

PENDING

APPROVED

REFUSED

1

4

2

-

-

-

2

-

2

3

1

-

-

-

2

-

3

4

2

-

-

-

2

-

4

7

4

-

1

-

2

-

5

6

2

1

-

-

2

1

6

0

-

-

-

-

-

-

(Note: Based on planning trawl undertaken in January 2009)
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Table 6.7.3: Potential effect on planning applications for each Preliminary Option
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With reference to Figure 6.7.2, Preliminary Options 1-5 may affect three applications; one for
a 48-sheet advertisement panel within the Park and Ride car park at Little York Street
(Advertisement/Approved), and another for conversion of an existing vehicle workshop into
an office and interview room at DVA, 148-158 Corporation Street (Full/Approved). The third
application affected would be a 96-sheet advertisement panel located at the junction of
Nelson Street and York Link (Advertisement/Approved). Preliminary Options 1, 3, 4 and 5
would affect a Full/Approved application for an office development at 102-106 Corporation
Street. However, it is understood that the land is now currently owned by Roads Service
and therefore the development is unlikely to proceed. Preliminary Option 4 would affect a
further three applications; two of which are for the installation of solar panels on the roof of
the DVA Building at 148-158 Corporation Street (Full/Approved, Outline/Approved). The
final application affected solely by Preliminary Option 4 is the refurbishment of an existing
building, at 130-132 Corporation Street (Full/Approved). Preliminary Option 5 would also
affect one other application, for erection of apartment blocks with underground parking at
land adjacent to Corporation Street (Full/Pending).
6.7.5.4

Potential Loss of Development Land
With reference to the BMAP and Figure 6.7.3, all Preliminary Options would infringe on an
Area of Existing Employment/Industry at the docks. Preliminary Options 1, 3, 4 and 5, pass
through the western fringe of this designation, causing a degree of severance. Preliminary
Option 2 passes close to the western edge of this area, and also causes severance
although to a lesser extent. Preliminary Option 6 would not cause severance, as it traverses
the edge of this designated area.
Preliminary Options 1, 3, 4 and 5 would all traverse three separate Development
Opportunity Sites before tying in with the Westlink. Of these Development Opportunity
Sites, the largest, located at Corporation Street/Trafalgar Street (CC 080), currently has a
planning application for an apartment block on the site, as noted above. It is likely that this
application would be particularly affected by Preliminary Option 5. The other Development
Opportunity Sites are currently in use as car parks, including Northside Park and Ride (CC
076) located at Little York Street (currently a section of this site is in use as car park, with
the southeastern area being recently cleared of an Engineering Works) and another located
west of York Street (CC 073). All Preliminary Options affect the CC073 Development
Opportunity site. The CC 076 Development Opportunity Site, however, is also affected by
Preliminary Options 1,3,4 and 5. Preliminary Options 2 and 6 would not affect the CC 076
Development Opportunity Site. Consultation with Belfast Improved Housing (BIH) has
indicated it currently has proposals to develop the site for housing at Little York Street (CC
076), although it is understood a formal application is yet to be submitted to Planning
Service.
With any of the Preliminary Options it is unlikely that any land zoned for Housing, Social
Housing or District Centre Areas would be directly affected.

6.7.5.5

Potential Loss of Community Land
As detailed above, it is unlikely that any existing community facilities would either be directly
affected or lose portions of land to accommodate the majority of the Preliminary Options
under consideration. Preliminary Option 5 however, may affect the Stella Maris Hostel at
the junction of Garmoyle Street with Dock Street by encroaching upon it with the Westlink to
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Dock Street (Link G). There are no major areas of existing open space in the vicinity. No
areas of existing community land are likely to be affected by any of the Preliminary Options.
With regard to proposed community land, Preliminary Options 1, 3 and 5 would not directly
affect the proposed community greenways, however there may be an indirect impact from
noise disturbance for example. Preliminary Options 2, 4 and 6 would traverse the proposed
Carr’s Glen/Waterworks community greenway (BT 162/01) and may have an indirect impact
on North Belfast/South Belfast/Lagan Valley Regional Park community greenway
(BT162/08).
6.7.5.6

Potential Loss of Agricultural Land
Due to the urban nature of the study area no agricultural land would be lost due to any of
the Preliminary Options.

6.7.5.7

Potential Severance of Agricultural Land
Due to the urban nature of the study area no agricultural land would be severed due to any
of the Preliminary Options.

6.7.5.8

Potential Loss of Woodland Areas
Whilst some areas of amenity planting would be affected, no mature woodland areas or
TPOs would be lost due to any of the Preliminary Options.

6.7.5.9

Waterway Restoration Scheme
As there are no canals within the study area, no impact on restoration proposals would
occur.

6.7.6

Mitigation
In terms of properties at risk of either demolition or partial land loss, further design at a later
stage would aim to reduce potential impact and subsequent loss of property (where highway
design standards allow). However, due to the nature of the Scheme, it is inevitable that
property would be affected and thus various mitigation measures would be implemented
where feasible. Where demolition of third party property is required, compensation would
be made in accordance with the statutory requirements for land acquired by compulsory
purchase (vesting).
With respect to loss of development and community land, landtake would again be reduced
where possible. However where loss is unavoidable, mitigation measures would be
implemented so that residual development or community land remains viable (if possible)
and where necessary, compensation is made in accordance with the statutory requirements
for land acquired by compulsory purchase (vesting).
Agricultural land and woodland loss would not be an issue with any of the Preliminary
Options, as none is present within this urban area.
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6.7.7

Presentation of Key Issues
•

•

•
•
•
•
•
•
•
•

Property demolition belonging to third parties would be very low, considering it is such
an urban and constrained area. However, several properties are at risk of demolition,
including several buildings owned by the Roads Service, located at Corporation Street.
Preliminary Options 1, 3, 4 and 5 would all affect one of these buildings. Preliminary
Option 4 and 5 would affect an additional three of these Roads Service buildings.
Preliminary Options 2 and 6 are unlikely to result in any property demolition.
Preliminary Options 1-5 would affect the same three applications. Preliminary Option 4
is likely to affect the most planning applications with a total of seven. Preliminary Option
6 is unlikely to directly affect any applications.
Several parcels of land would be affected with all Preliminary Options, although
Preliminary Options 5 and 6 are likely to affect the most.
Two LLPAs are located within the wider area, but would not be directly affected by the
Scheme.
Preliminary Option 5 is most likely to affect the Stella Maris hostel at Garmoyle Street,
due to the Westlink Dock Street (Link G).
All Preliminary Options would infringe on a designated ‘Area of Existing
Employment/Industry’ at the docks area.
All Preliminary Options would affect a Development Opportunity Site west of York Street
(CC 073), currently in use as a Roads Service car park.
No agricultural land exists within the study area.
No mature woodland exists within the study area.
There would be no impact on abandoned waterway restoration proposals with any of the
Preliminary Options.

6.8

Traffic Noise and Vibration

6.8.1

Introduction
The sources of noise from traffic can be separated into two components. The first is
generated by the engine exhaust system and transmission and is the dominant source when
traffic is not freely flowing, particularly from heavy vehicles which contribute a significant
proportion of low frequency noise. Noise levels will vary primarily according to engine
speed rather than vehicle speed. The second noise source component is generated from
the interaction of tyres with the road surface and is the dominant noise source under free
flow traffic conditions at moderate to high road speeds and contributes a significant
proportion of high frequency noise. Noise levels will vary depending on vehicle speed, the
road surface and whether the surface is wet or dry.
The noise from a stream of traffic at a reception point at any one instant is an aggregation of
noise from each of many vehicles at various distances. Among factors which influence a
basic traffic noise level are traffic flow, speed, composition (percentage HDVs), road
gradient and road surface characteristics. With a significant proportion of the strategic traffic
consisting of HDVs, then noise levels around the existing York Street junction are high,
particularly due to uneven vehicle speed.
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28

Noise annoyance is described by the World Health Organisation (WHO) as “a feeling of
displeasure associated with any agent or condition, known or believed by an individual or
group to adversely affect them”. It can affect people in houses, the street or even during
recreational activities. People are now known to be more sensitive to abrupt changes in
traffic noise than research had previously suggested. New information suggests that human
hearing is sensitive at the 1dB(A) level. This is equivalent to a 25% increase or a 20%
decrease in traffic flow. This sensitivity to new schemes is an effect that can last for a
number of years and will vary according to the sensitivity of hearing of the individual. There
are also reported correlations between noise exposure and sleep disturbance, which can be
significant, even at low noise levels.
To forecast a change in the noise level, the ambient noise must be measured. Ambient
noise can be put into one of three categories. The first being dominated by traffic noise, the
second being dominated by undefined sources such as rural areas (watercourses, livestock,
tree swaying, etc.) and the third being non-traffic sources such as railways or aircraft.
Vibration is a low frequency disturbance producing physical movement in buildings and their
occupants. It is the rolling of wheels on the road surface when passing over irregularities in
the road that causes vibration.
Vibration is usually measured in terms of Peak Particle Velocities (PPVs) and is the
maximum speed of movement (measured in mm/s) of a point in the ground during passage
of vibration. Vibration can be problematic because of:
its ability to affect precision tasks (for example in hospitals); and
possible architectural damage, which affects the building and the occupants.

•
•

6.8.2

Objectives
The objective at this preliminary stage is to undertake sufficient assessment to provide an
appreciation of the likely noise and vibration consequences from traffic associated with the
Preliminary Options under consideration.

6.8.3

Methodology
The adopted methodology is outlined in DMRB 11.3.7.3 (Procedure for Assessing Impacts).
The assessment methodology is intended to apply to various phases of planning, design
and execution of projects associated with the construction and maintenance of roads. This
process has four discrete phases:
screening - to determine whether the project has the potential to cause a change to the
receiving environment which could result in noise and vibration impacts;
scoping - to determine the likely extent of any assessment and to identify sensitive
receptors;
simple assessment of noise and vibration impact at dwellings and other sensitive
receptors; and
detailed assessment of noise and vibration impact at dwellings and other sensitive
receptors.

•
•
•
•

28

“World Health Organisation Guidelines for Community Noise”, World Health Organisation. 1999.
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These phases are generally followed in sequence, although progression may depend on the
scale of proposed Scheme, the site and local circumstances. At this Preliminary Option
stage, a screening and scoping assessment was deemed most appropriate.
6.8.3.1

Screening Assessment
This is predominately a desk-based exercise to determine the need for a noise and vibration
impact assessment for any of the Preliminary Options being considered. The process
includes identifying sensitive receptors and considering any other relevant local information.
It also allows stakeholders to register concerns or particular requirements during the period
of data collection for this assessment.
The objective of assessment at this level is to gather sufficient data to provide an
appreciation of the likely noise and vibration consequences associated with the project. Any
Preliminary Option that could involve significant disruption due to the proximity to population
centres, or the possible need for tunnelling, bridgeworks or other intrusive construction
processes, should be identified. It normally entails a site visit. It is also necessary to
identify whether any of the following conditions are met:
•

•

•

•

the Scheme alters the alignment of any existing carriageways. This would include new
sections of road, additional junctions and slip roads, and hence could result in the
introduction of a new noise and vibration source, or a change to noise or vibration levels
from an existing road source;
traffic volumes on the existing roads or new routes will increase by at least 25% or
decrease by 20% either during construction or when the Scheme is completed. This
change in traffic volume is equivalent to a 1dB(A) change in noise level, which is the
minimum change that can be detected by the human ear in the short term (e.g. on
opening of a Scheme);
changes in traffic speed or proportion of heavy vehicles on the existing roads or new
routes will cause a change in noise level of more than 1dB(A) either during construction
or when the Scheme is completed. Changes in these factors could result in a change in
the level of noise or vibration; and
any changes to the infrastructure surrounding the road that could, when the Scheme is
completed, cause a change in noise level of more than 1dB(A). This could include such
works as resurfacing, bridge building and barrier installation.

If none of the above criteria indicate that there will be a change in the noise or vibration
level, further assessment will not normally be required unless stakeholders put forward a
reasoned justification for considering particular local impacts.
If the assessment continues to scoping, then the areas likely to be affected are considered.
6.8.3.2

Scoping Assessment
For the purposes of the scoping assessment, it is necessary to:
•
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identify whether there are any dwellings within 2km of any part of the project boundary
that would be subject to an adverse or beneficial change in noise or vibration. Other
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•

(e.g. AONB, National Park, SAC, SPA, ASSI) within the study area also need to be
identified; and
consult with the local Environmental Health Officer about the existing noise climate.
This consultation should include any known sources of complaint, either from traffic or
other sources. Any noise constraints arising from Local or National Plans should be
identified.

In reporting the findings of the scoping assessment the likelihood of noise and vibration
impacts occurring should be identified, supported by the reasons leading to this conclusion.
The outcome from any necessary consultations should also be reported, together with any
particularly sensitive receptors that could be affected by the project.
The decision whether to move to a simple assessment is based on whether there are any
sensitive receptors within 2km of any part of the project boundary that would be subject to
an adverse or beneficial change in noise or vibration.

6.8.4

Baseline Conditions
A significant volume of strategic and local traffic passes through the Scheme study area
which includes a relatively high proportion of HDVs. As a result, noise levels are relatively
high, particularly during weekdays. Whilst vehicle speeds are relatively low in proximity to
the existing York Street junction, noise is still generated by stop/start driving, lorry airbrakes,
and general engine noise for example. Noise is also generated by high speed traffic using
the nearby M2 and M3 motorways, where the dominant noise source is from road/tyre
interaction. Within 300m of the current layout are approximately 36 particularly sensitive
properties (Figure 6.8.1). Within 50m of the road is the New Lodge Playground, Clifton
House; Clifton Street Graveyard; Frederick Street Nursery School; Belfast Orange Hall; the
Indian Community Centre; and Sinclair Seamen’s Presbyterian Church. There are
approximately 1900 properties within 300m of the existing junction arrangement, of which
approximately 225 are within 50m.

6.8.5

Assessment of Environmental Effects

6.8.5.1

Screening Assessment
As part of the screening assessment, it was confirmed that the proposed Scheme would
alter the alignment of some of the existing carriageways in the area, in terms of both their
vertical and horizontal geometry. Moreover, additional links would be constructed with all
Preliminary Options which would result in the introduction of new noise sources, or change
the noise level from existing road sources.
Based on a preliminary review of the traffic models produced for the Scheme, it has also
been confirmed that traffic volumes on some of the existing roads or new links would
increase by at least 25%, giving rise to potential increases in noise levels in the locale. In
other cases, some of the existing roads would experience a minimum 20% decrease in
traffic flows, again altering the noise regime in the York Street area.
The traffic models produced for this stage also indicate that there would be changes in
traffic speed through the junction area and associated links, likely to cause a change in
noise level of more that 1dB(A).
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It is inevitable with a proposed Scheme of this nature, that there would be changes to
infrastructure surrounding the road that could, when the Scheme is completed, cause a
change in noise level of more than 1dB(A). On this basis, it was considered best practice to
undertake a scoping assessment at this preliminary stage.
6.8.5.2

Scoping Assessment
For the purposes of the scoping assessment, it is necessary to identify any dwellings within
2km of the proposed Scheme subject to an adverse or beneficial charge in noise and
vibration. As York Street is in an urban area (mixed residential and industrial), there are a
high number of dwellings within 2km. However, it is only those close to the Preliminary
Options that may experience any changes in noise levels as a result of changes in the
horizontal or vertical geometry of the road, or introduction of new road links, associated with
the proposed Scheme.
Other sensitive receptors have been identified (Figure 6.8.1) including local community
facilities, and the designated area of Belfast Lough SPA and Inner Belfast Lough ASSI
(Figure 6.5.1).
Consultation was also undertaken with the local Environmental Health Officer of BCC
(Environmental Protection) about the existing noise climate.
No noise constraints have been identified in the area, from Local or National Plans. The
proposed Scheme would relieve some of the congestion associated with the existing York
Street junction, as some signal controlled junctions would be removed. The existing
footprint of the York Street junction and its associated roads has a relatively high number of
properties within 300m, especially within the first 50m where noise levels would be greatest.
The 300m footprint of each Preliminary Option is broadly similar, meaning that the number
of sensitive facilities within this 300m boundary would also be broadly similar.
Preliminary Option 1
In terms of particularly sensitive facilities, the New Lodge Playground would be located
within 50m of this option. Also partially located within 50m are Clifton House, Clifton Street
Graveyard, Frederick Street Nursery School, Belfast Orange Hall, the Indian Community
Centre, Sinclair Seamen’s Presbyterian Church and the Stella Maris Hostel. In total,
approximately thirty-eight particularly sensitive facilities are within 300m of Preliminary
Option 1, including St. Anne’s Cathedral, Clifton Nursing Home and St. Paul’s Church of
Ireland. Preliminary Option 1 may provide a marginal improvement in noise levels,
particularly for housing in the Little George’s Street and Great George’s Street areas.
Preliminary Option 2
In terms of particularly sensitive facilities, Preliminary Option 2 would affect the same
facilities located within 50m as Preliminary Option 1. Similarly Preliminary Option 2 would
be within 300m of approximately thirty-eight particularly sensitive facilities, including the
University of Ulster and Salvation Army Centenary House. Preliminary Option 2 may
provide a marginal improvement in noise levels, particularly for housing in the Great
George’s Street area. Housing at Little George’s Street may experience a slight detrimental
effect, with noise levels increasing as the Westlink to York Street (Link G) would be brought
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slightly closer to these houses. This traffic would include traffic bound for the docks,
including a high proportion of HDVs.
Traffic bound for the M2 and M3 would now use the newly constructed Westlink to M2 (Link
E) and Westlink to M3 (Link F), removing some traffic from close proximity to the houses.
However, the M2 to Westlink (Link A) would be realigned closer to this area than currently,
increasing traffic flows close to Little George’s Street. This link would be at height, altering
the effect of noise from this traffic to housing areas, as traffic would be passing above some
properties and not adjacent to them.
Preliminary Option 3
In terms of particularly sensitive facilities, Preliminary Option 3 would affect the same
facilities located within 50m as Preliminary Options 1 and 2. The same thirty-eight sensitive
facilities that are affected by both Preliminary Options 1 and 2 would be affected by
Preliminary Option 3 also. Preliminary Option 3 may provide a marginal improvement in
noise levels, particularly for housing in the Little George’s Street and Great George’s Street
areas.
Preliminary Option 4
In terms of particularly sensitive facilities, Preliminary Option 4 would affect the same
facilities located within 50m as Preliminary Options 1, 2 and 3, with the exception of the
Stella Maris hostel, which would be located entirely within 50m. The same thirty-eight
particularly sensitive facilities affected by Preliminary Options 1, 2 and 3 would be affected
by Preliminary Option 4 also. Preliminary Option 4 may provide a marginal improvement in
noise levels, particularly for housing in the Great George’s Street area. In this area the
Westlink would be realigned north of its existing alignment. Frederick Street Nursery School
(sensitive facility) may also benefit from this realignment. Housing at Little George’s Street
may experience a slight detrimental effect, with a potential increase in noise levels. Traffic
exiting the Westlink towards York Street would be brought slightly closer to these houses.
Traffic bound for the M2 and M3 would now use the newly constructed Westlink to M2 (Link
E) and Westlink to M3 (Link F), south of the existing Westlink, removing some traffic from
close proximity to the houses at Little George’s Street. Traffic bound for the Westlink would
pass closer to the Little George’s Street area from both the M2 and M3 than currently,
increasing traffic flows and associated noise close to Little George’s Street.
Preliminary Option 5
In terms of particularly sensitive facilities, the New Lodge Playground and Stella Maris
Hostel would be located within 50m with this Preliminary Option. Also located within 50m
are the same particularly sensitive facilities affected with Preliminary Options 1-4, except
Clifton Street Graveyard. Preliminary Option 5 would also affect the same thirty-eight
sensitive facilities located within 300m as Preliminary Options 1 to 4. Preliminary Option 5
may provide a marginal improvement in noise levels for housing in the Great George’s
Street area. Here the Westlink would be realigned north of its existing alignment, with traffic
on the M2 to Westlink (Link A) passing between the current on and off-slips, through an
area currently in use as car parking. Housing at Little George’s Street may be similarly
affected, with a potential improvement in noise levels. Traffic bound for York Street from the
Westlink would be brought slightly closer to the houses at Little George’s Street, although
traffic bound for the M2 and M3 would now the Westlink to M2 (Link E) and Westlink to M3
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(Link F), south of the existing Westlink, removing a large proportion of traffic from close
proximity to these houses.
Preliminary Option 6
In terms of sensitive facilities, the New Lodge Playground would be located within 50m.
Also located within 50m are all of the particularly sensitive facilities affected by Preliminary
Option 5, with the exception of the Stella Maris Hostel, which would be located over 50m
from this option. Preliminary Option 6 would also affect the same thirty-eight sensitive
facilities located within 300m, as with all other Preliminary Options. Preliminary Option 6
may provide a marginal improvement in noise levels for housing in the Great George’s
Street area. In this area the Westlink would be realigned north of its existing alignment, with
traffic on the M2 to Westlink (Link A) passing closer to Little George’s Street, essentially
removing a high proportion of traffic from the area. Frederick Street Nursery School
(sensitive facility) may benefit from this realignment, with a potential decrease in noise
levels. Housing at Little George’s Street may experience a slight detrimental effect, with
noise levels increasing. The Westlink to York Street (Link F) would be brought slightly
closer to the houses, with the M2 to Westlink (Link A) being brought closer to this area than
currently, increasing traffic flows close to Little George’s Street.

6.8.6

Mitigation
With implementation of any of the Preliminary Options, it is anticipated that traffic levels
would not change significantly, rather they would be displaced around a relatively small
interchange area. It is therefore anticipated that the noise levels in and around the proposed
Scheme are unlikely to change to a significant degree from the current situation.
Nevertheless, as there are sensitive receptors within 2km of all six Preliminary Options,
likely to experience both adverse or beneficial changes in noise level, it is recommended
that a simple assessment be undertaken at the next stage in the design process to
determine more accurately the extent of any such changes. Consultation with BCC
(Environmental Protection) has given an initial opinion about the proposed Scheme. Given
the proximity of the Scheme to adjacent residential accommodation, BCC are concerned
that residents adjacent to the new road layout may suffer intermittent noise disturbance,
both during the construction works and noise from traffic flow on completion. In view of this,
BCC has requested that a suitable road traffic noise assessment be carried out detailing:
•
•
•

traffic impact during the construction phase and appropriate mitigating measures;
the existing and predicted noise levels at the site of the proposed Scheme; and
comparison of the levels with appropriate criteria and standards including British
Standard (BS) 8233.

Elements of this request would be undertaken as part of the next stage simple assessment,
with the remainder being undertaken as part of the assessment and inclusion in the
Environmental Statement for the proposed Scheme.
If deemed necessary, through further assessment, typical mitigating measures to reduce
noise impacts from the proposed Scheme may include low noise road surfacing for
example.
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6.8.7

Presentation of Key Issues
•

It is anticipated that relatively few properties would experience a significant change in
noise levels, with construction of the proposed Scheme, irrespective of Preliminary
Option.

6.9

Pedestrian, Cyclists, Equestrian and Community Effects

6.9.1

Introduction
This section of the report addresses the impact of the proposed Scheme on the local
journeys which people make. The guidelines set out in DMRB advise that the potential
impact on journeys made by people as pedestrians and cyclists are considered, in addition
to the impact of the proposal on local vehicle traffic where relevant.

6.9.2

Objectives
The objective at this preliminary stage is to undertake sufficient assessment to provide an
appreciation of the likely effects on pedestrians, cyclists and equestrians and for public’s
ability to move around their local community and to identify the relevant constraints
associated with the Preliminary Options under consideration.

6.9.3

Methodology
In accordance with the requirements of DMRB 11.3.8.9 (Stages in the Assessment of
Impacts on Pedestrians, Other Travellers and Communities), the steps taken include:
•
•

identification of important community facilities used by pedestrians and others which
may be affected by the Preliminary Options; and
a broad assessment of whether pedestrians’ and others’ journeys would be lengthened
or reduced by the various options, whether the amenity value of such journeys would
increase or diminish and whether some people would be deterred from making journeys
which they currently make.

6.9.4

Baseline Conditions

6.9.4.1

Existing Road Network
The BMA occupies a strategic position on several Key Transport Corridors, including
Eastern Seaboard Corridor, North Western Corridor, Northern Corridor and the South
Western Corridor. As such, the city acts as a central hub on the traffic network, with a
series of motorway and A-class roads radiating from the city including:
•
•
•
•
•
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197

DRD Roads Service
York Street Interchange

•
•
•
•

A2 to Bangor;
A20 to Newtownards;
A24 to Ballynahinch/Newcastle; and
A52 to Crumlin.

These motorways and A-class roads are interconnected by numerous B-class and C-class
roads serving not only the urban and suburban areas of Belfast, but connecting much of
Northern Ireland to its capital city.
The existing junction arrangement at York Street provides access to the Westlink, M2 and
M3, as well as the city centre and York Street itself. Access to the Westlink provides links
towards Lisburn, Craigavon, Newry and cross-border to Dublin. The M2 provides links to
the north and west of the Province, including Larne, Belfast International Airport, Coleraine
and Londonderry. The M3 provides links to East Belfast, the Sydenham Bypass, George
Best Belfast City Airport, Holywood and Bangor. Traffic bound for the docks area, in
particular HDV traffic, also utilises the existing junction. The current links between the
Westlink and M2 and M3 at York Street are signal controlled, slowing traffic, and leading to
congestion in and around the area, especially at peak times. Currently the M2 to M3 link on
the Lagan Bridge is the only strategic link providing a smooth transition between these two
motorways, thus allowing for free flowing traffic movements.
In the general vicinity of the study area, the majority of land to the west is residential, with a
major commercial area to the north, namely Cityside Retail Park. South of York Street is the
city centre, with the western docklands to the east.
6.9.4.2

Community Facilities
As the York Street study area is located within Belfast, on the northern periphery of the city
centre, it is generally accepted that the principal facilities which the community would be
travelling to on a regular basis are not only located within their immediate environs, but also
spread throughout the wider metropolitan area, though the majority are located within the
city centre. Typically these facilities include:
•
•
•
•
•
•
•

health facilities;
schools;
libraries;
shops;
recreational facilities;
religious facilities; and
public transport facilities.

With reference to Figure 6.9.1, it is evident that a variety of community facilities are located
close to the existing York Street junction, including (though this list is not exhaustive):
•
•
•
•
•
•
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Cityside Retail Park;
Sinclair Seamen’s Presbyterian Church;
Stella Maris Hostel;
Bunscoil Mhic Reachtain (Irish Language School) in Lancaster Street;
Frederick Street Nursery School; and
Yorkgate train station.
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6.9.4.3

Pedestrian Facilities
The existing network of footways and footpaths around the York Street area allows for
pedestrian movement to and from the city centre, residential areas, local businesses, car
parks and local community facilities. Dedicated pedestrian crossings facilitate movement
around the junction.
Based on initial survey work, it is evident that pedestrian movements in the vicinity of the
junction are significant. So much so that at this preliminary stage, a simple survey to
examine existing movements was undertaken in and around the study area and how these
movements are achieved.
A pedestrian survey was carried out at two stations and involved observing pedestrians
traversing the main routes within the area and taking note of where they were going.
Station A was located within the Northside Park and Ride car park, and Station B was
located in Galway House car park. Overall a total of 3,694 people were observed, with
2,003 people observed at Station A and 1,691 observed at Station B. The most popular
route for pedestrians, observed from Station A, was York Street to York Street in both
directions, with a total of 1,640 people using the footpath connecting York Street (North) to
the city centre. At Station B the most popular route was from York Street into and out of
Cityside Retail Park, with 983 people using the route.
Also from observations during the survey, many of the pedestrians counted used one of the
three car parks located in the immediate vicinity of the existing junction.
With reference to Figure 6.9.1, two community greenways (Carr’s Glen/Waterworks and
North Belfast/South Belfast/Lagan Valley Regional Park) are proposed for the study area.
Community Greenways are green space networks, which enhance the existing open space
provision by linking areas together. Greenways have recreational, ecological and aesthetic
roles and offer pedestrians the opportunity to walk from one area to another via pleasant
green surroundings. Currently it is proposed that the Carr’s Glen/Waterworks community
greenway would approach the study area from the north, along York Road until its junction
with Dock Street and connect into NCN 9. North Belfast/South Belfast/Lagan Valley
Regional Park community greenway would traverse the eastern side of the study area, in a
north/south direction. From Duncrue Street, it would turn left onto Whitla Street, then right
onto Garmoyle Street, continuing south along Corporation Street then left onto Corporation
Square.
Consultation with BCC (Development Department) has confirmed that they currently
propose to locate a Skate Park on land below the M3 (Lagan Bridge) off-slip to Great
George’s Street, to the rear of properties on Nelson Street and Little Patrick Street as shown
in Figure 6.9.1.

6.9.4.4

Cycling Facilities
As identified in the BMAP, there are several local routes within the study area, designed to
tie in with NCN Route 9, also located close to the existing junction. Within the study area,
NCN Route 9 passes along (from north to south) Garmoyle Street, Dock Street, Princes
Dock Street, Clarendon Road and Donegall Quay as shown in Figure 6.9.1. In addition to
that detailed in the previous sub-section, community greenways may also act as a cycle
network, allowing cyclists to have a safer journey with less noise and pollution.
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6.9.4.5

Equestrian Facilities
There are no known equestrian facilities within the general York Street area. Moreover, no
equestrians have been observed on the local non-motorway road network.

6.9.5

Assessment of Environmental Effects

6.9.5.1

Proposed Interchange Arrangement
Where possible, the proposed interchange arrangement at York Street would provide gradeseparation of the strategic links between the Westlink, M2 and M3, whilst continuing to allow
traffic to merge and diverge at this point and maintaining local traffic flow through the
interchange. This would be of significant benefit to the strategic vehicle user travelling
through the interchange in terms of journey length, ambience and amenity. However due to
the confined nature of the proposed Scheme area, and the requirement to meet certain
design standard criteria, the intersection of some links may remain at-grade and some
roads/junctions may be realigned, diverted or permanently closed. As the interchange forms
a northern gateway to the city, significant volumes of traffic merge and diverge at this point,
from a variety of links. Consequently the potential for impact on vehicle travellers (both
strategic and local) is a significant issue, even though through movements on strategic links
would be greatly improved.
At this preliminary stage, there are certain proposals associated with the Preliminary
Options, which would clearly have a significant impact. With regards to the strategic vehicle
traveller, Preliminary Options 1 and 5 would provide the least benefit as the M3 to Westlink
(Link C) would remain as existing, thus York Street junction would remain at-grade,
hindering the through flow of strategic traffic. Similarly with Preliminary Option 6, the
Westlink to M3 (Link B) would remain as existing, thus York Street and Nelson Street
junctions would remain at-grade, hindering the through flow of strategic traffic.
As the interchange is a regional hub, traffic movements on and off the strategic links are
significant, however with implementation of any of the Preliminary Options, the vehicle
traveller would potentially experience diversions, realignment and/or permanent closures. In
terms of permanent closures the most significant impact would be associated with the
closure of the diverge to York Street from the Westlink with Preliminary Option 5. This is
also a particular issue at Clifton Street, with Preliminary Option 3 resulting in the closure of
the Westlink (south-bound) off-slip, and Preliminary Options 5 and 6 resulting in the closure
of the Westlink (north-bound) on-slip. The left turning movement from M3 to Nelson Street
would also be closed with Preliminary Options 2, 3, 4 and 6, however for all Preliminary
Options, York Street (South) would be changed to accommodate two-way traffic; one lane
city-bound and four lanes country-bound. With the closure of Westlink (north-bound) on-slip
at Clifton Street and closure of the diverge to York Street from the Westlink, both with
Preliminary Option 5, it would significantly limit entry/exit opportunities for north-bound
Westlink traffic.
In terms of diversions/realignments, the most significant issue would be the closure of the
current M2 off-slip to Nelson Street with all Preliminary Options. Combining this impact with
the closure of the Clifton Street off-slip with Preliminary Option 3, the opportunity for
accessing the city from the M2 to Westlink link (Link A) becomes significantly restricted,
particularly limiting route choice during congested periods.

March 2009

200

DRD Roads Service
York Street Interchange

Due to the complex and intricate nature of traffic movements in and around the York Street
area, a greater understanding of these movements and potential impacts on journey length,
ambience, and amenity would be developed at the next design stage.
6.9.5.2

Community Facilities
In terms of direct impacts on community facilities, it is likely that Preliminary Options 1-5
would have a direct impact on Northside Park and Ride facility. Preliminary Options 1-4
would result in the loss of the bus lay-by and Preliminary Options 1-5 would directly affect
the Northside Park and Ride car park, with Preliminary Option 4 having the greatest impact
in this regard. Preliminary Option 6 would not have a direct impact upon this community
facility.
With regards to direct impacts upon other bus facilities in the vicinity of the proposed
interchange, the Westlink to Dock Street (Link G) associated with Preliminary Option 5
would result in the closure of the north-bound bus lane on Corporation Street/Garmoyle
Street to through movements. No other Preliminary Option would directly affect this bus
lane.
With reference to Figure 6.9.1, Preliminary Option 4 would result in the loss of Jack Kirk –
Automobile Engineer (Mechanics), no other Preliminary Option would have a direct impact
upon this facility.
Although a number of community facilities within the study area mainly serve the community
within their immediate environs, there would still be a range of indirect impacts on
community facilities associated with any of the Preliminary Options. As the current junction
arrangement has already caused significant severance of the communities which bound the
area, the grade separation of York Street is likely to result in a reduction in severance,
greatly improving movements along York Street between the city centre and the District
Centre to the north (Cityside Retail Park). However Preliminary Options 5 and 6 would be
least preferred in this regard as they would still have at-grade junctions with York Street,
particularly as Preliminary Option 5 also limits access from Westlink to York Street.
In contrast, the docklands (which is already extensively severed from the wider urban area)
would be severed further, particularly from the city centre, with any of the Preliminary
Options. This is due to the closure of through movements along Nelson Street to Great
George’s Street, limiting route choice to the city for the community within this area.
In terms of other indirect impacts, the south-bound off-slip from the Westlink to Clifton Street
would be closed with Preliminary Option 3, thus adversely affecting access to facilities in
this area from the Westlink, such as the Mater Hospital, Clifton Street Surgery, Indian
Community Centre and Belfast Orange Hall. The closure of this off-slip would not only
create new community severance, but also impact on other areas, perhaps increasing traffic
volume on Divis Street and beyond. With Preliminary Options 5 and 6, the north-bound onslip to the Westlink from Clifton Street would also be closed. It is considered that this
closure would create new community severance, as well as impacting on traffic flows in the
vicinity.
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6.9.5.3

Pedestrian Facilities
Based on the findings of the pedestrian survey, there are two main areas which would be
significantly affected by the proposed Scheme, York Street and Nelson Street. Irrespective
of Preliminary Option choice, pedestrian movements would be accommodated along York
Street, between the city centre and Cityside Retail Park, however the degree of impact
would vary between Preliminary Options. Although Preliminary Option 6 would minimise
alteration to the existing footway along York Street, it would be of least benefit to
pedestrians, particularly with regards to safety, as it would still have at-grade pedestrian
crossings of the Westlink to M3 link (including the York Street diverge) and Great George’s
Street. Preliminary Option 1 would significantly alter the existing footway arrangement
along York Street, as this through route would be accommodated by way of an overbridge
and would also be partially realigned. It would also still require an at-grade crossing of the
M3 to Westlink link (Link B) and Great George’s Street. Preliminary Option 5 would also still
require an at-grade crossing of the M3 to Westlink link (Link B) and Great George’s Street,
however as the York Street diverge from the Westlink would be closed with this Preliminary
Option, there would be no conflict with pedestrian movements in this area. Preliminary
Options 2, 3 and 4, would also significantly alter the existing pedestrian arrangement,
however it would be of great benefit as there would be no at-grade pedestrian crossings
with any strategic links. However these Preliminary Options would still have at-grade
crossings with the York Street diverge from Westlink and Great George’s Street.
Due to design constraints associated with the York Street overbridge, the entrance to
Cityside Retail Park may have to be relocated slightly further north, which ultimately may
have further knock-on effects, for example a bus stop may have to be moved. This effect is
common to Preliminary Options 1-5.
Preliminary Options 2 and 6 would result in the possible closure of the Nelson Street
pedestrian underpass which would impact on movements to and from Yorkgate Train
Station.
Preliminary Options 1, 3 and 5 would not directly affect the community greenways, however
there may be an indirect impact due to possible noise increases in the area. Preliminary
Options 2, 4 and 6 would traverse the Carr’s Glen/Waterworks community greenway and
may have an indirect impact on North Belfast/South Belfast/Lagan Valley Regional Park
community greenway through possible noise increases.
With reference to Figure 6.9.1, there is unlikely to be a direct impact upon the proposed
Skate Park with any of the Preliminary Options.

6.9.5.4

Cycling Facilities
NCN Route 9 would not be directly affected by any of the Preliminary Options, however
there may be an indirect impact on the route through possible noise increases.

6.9.5.5

Equestrian Facilities
As no equestrian facilities are located within the study area, none would be affected by the
proposed Scheme.

March 2009

202

DRD Roads Service
York Street Interchange

6.9.5.6

Local Vehicle Movements
The proposed new interchange at York Street would result in traffic flowing through the area
more easily, providing easier access onto and across the existing road network, potentially
resulting in shorter journey times. Strategic traffic should potentially benefit from shorter
journey times with the removal of some, or all signal controlled junctions within the
interchange. The removal of traffic from areas with pedestrian access would improve the
safety of the highway environment for both pedestrians and vehicles.

6.9.6

Mitigation
The potential removal of Northside Park and Ride from York Street is likely to be mitigated
with the provision of two new Park and Ride facilities located at Sydenham and Fortwilliam.
With reference to NCN Route 9, it is possible that layout design at Dock Street may not
affect the cycle route, or that an alternative arrangement could be provided in this area.

6.9.7

Presentation of Key Issues
•

•
•
•
•
•

Vehicle movements through the area should improve with implementation of any of the
Preliminary Options, due to the removal of signalised traffic movements and a smoother
transition between Westlink, M2, M3 and York Street area.
In terms of Community Facilities, Preliminary Options 1-5 would directly impact on
Northside Park and Ride facility; Preliminary Option 6 may also affect this facility.
Community severance may be increased with Preliminary Options 3, 5 and 6, due to
closure of either Clifton Street south-bound off-slip or north-bound on-slip.
In terms of pedestrian facilities, access around York Street should be maintained, with
pedestrian footway provision along the York Street overbridge.
The layout arrangement at Dock Street may directly impact on NCN Route 9.
No equestrian facilities are located close to or within the study area, so no impact is
expected.

6.10 Vehicle Travellers
6.10.1 Introduction
This section of the report addresses the impact of the proposed Scheme on vehicle
travellers in a two-fold manner. Firstly, the section addresses their views from the road as
they travel along it and secondly, it addresses the predicted increase or decrease in driver
stress levels, as a result of the proposed change to the current junction arrangement.

6.10.2 Objectives
The objective at this preliminary stage is to undertake a broad assessment, identifying the
variations in views from the road, landscape character and quality between Preliminary
Options. The objective is also to establish the extent of stress drivers would experience due
to frustration, fear of potential accidents, and uncertainty relating to a particular Preliminary
Option.
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6.10.3 Methodology
Generally at this stage, assessment of views from the road would not be a significant factor,
thus only a broad assessment of the potential views associated with the Preliminary Options
has been made. Driver stress is assessed in accordance with the requirements of DMRB
11.3.4.7 (Assessing Driver Stress) where the Preliminary Options are assessed against a
three point descriptive scale of driver stress (Low, Moderate and High).

6.10.4 Baseline Conditions
6.10.4.1 Views from the Road
Views from the current roads around York Street vary from constrained, enclosed views on
the existing ground level roads, to more open views out to the Belfast hills and Belfast
Lough on the current elevated M3 Lagan Bridge.
Travelling along the current M3 allows views between the buildings to the Belfast hills,
elevated views of church spires amongst the high rise buildings, the general built fabric of
this part of the city, and views over the western docks. The experience to the vehicle
traveller is one of a complex, urban landscape with, in this area, little development or
structure of architectural merit. There is possible merit with the current M3 in that the
vehicle traveller is elevated and views are open to the sky.
Views from ground level roads around the existing junction are confined to visual corridors,
bordered by the high rise and residential buildings adjacent to the roads, and the general
built up nature of the city centre. The support structures and elevated bridge deck of the
existing Dargan Bridge and Lagan Bridge also add to the enclosure. The visual effect of all
these elements is somewhat confusing, as there is complexity in the arrangement of roads
and structures.
6.10.4.2 Driver Stress Levels
Driver stress is defined for the purposes of an environmental assessment as the adverse
mental and psychological effects experienced by a driver traversing a road network. Driver
stress can be categorised into three levels, Low, Moderate and High. They are caused by a
number of categories - discomfort, annoyance, frustration or fear, culminating in physical
and emotional tension that detracts from the value and safety of a journey. The extent of
the stress experienced depends on the driver’s ability to cope with such situations. A
commuter will find busy rush hour traffic less stressful than a less experienced driver who
may not know the route as well. Driver stress is caused by the three main factors:
•
•
•

Frustration – caused by a driver’s inability to drive at a speed consistent with his or her
wishes in relation to the general standard of the road;
Fear – caused by the presence of other vehicles, inadequate sight distances and the
likelihood of pedestrians, especially children, stepping on to the road; and
Route Uncertainty – caused primarily by inadequate signage.

Frustration is caused by the driver’s inability to drive at their desired speed in comparison to
the standard of road. The primary causes of these conditions are congestion (heavy traffic
levels such as rush hour), road works causing delays, poor road standards and diversions
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and intersections. The quality of an intersection will affect the driver’s stress levels, a poor
intersection because of bad visibility is more likely to increase driver stress levels.
Fear is caused by a driver’s lack of control in their surroundings. The presence of other
drivers, inadequate sight distance and the potential for pedestrians (particularly children) to
step onto the road all serve to increase driver stress levels. Bad weather, poor narrow
roads, inadequate road surfacing and a high proportion of HDVs on the road all contribute to
the increasing stress levels. Poor road lighting, roadworks and inadequate road signs for
the driver’s purposes increase the potential for confusion and increase levels of fear.
Available research suggests that a finely graded assessment of driver stress is not justified.
As a result, levels of driver stress attributable to different sections of road are classed as
High, Moderate or Low, in accordance with the guidance outlined in the DMRB. Given the
preliminary stage of this Scheme and the degree of similarity between Preliminary Options
under consideration, a curtailed assessment is considered appropriate for this stage.
As the current junction arrangement at York Street accommodates the convergence of three
strategic routes (M2, M3 and Westlink), whilst also facilitating the through movement of local
traffic, there are many factors which currently contribute to heightened driver stress levels,
most notably during peak hour periods.
In terms of frustration, the existing junction contributes to high driver stress levels through
the driver’s inability to achieve desired speeds. This is largely a consequence of the
junction’s current design as a signalised gyratory system and the high volumes of traffic
which pass through it. As such, road users currently experience delays and congestion at
peak periods travelling through this arrangement. Even at off-peak times, drivers still
experience heightened stress levels due to the signalised junctions, the number of which
negotiated depending upon route choice. In this regard, stress levels are also influenced by
route choice depending on time of day, even though traffic build up is an issue on most
routes into the junction during peak periods, it is particularly severe on the M2 (south-bound)
during the morning peak period, and the Westlink (north-bound) during the evening peak
hour period.
The complexity of the current junction layout also contributes significantly to heightened
driver stress levels. The movement of traffic between the M2, M3 and Westlink combined
with local through movements, results in high driver stress through the number and timing of
decisions and manoeuvres required. In this regard, stress levels are exacerbated further by
traffic speed and frequency of manoeuvres, such as weaving over short distances.
Although there are aspects of the current junction arrangement which reduce the levels of
fear experienced, particularly as a consequence of low speeds due to the signalised
junctions and heavy congestion, the presence of other vehicles (especially HDVs) and the
potential for pedestrians (particularly children) to step onto the road, all contribute to
heightened stress levels in the vicinity of the junction. York Street is a main pedestrian
thoroughfare, connecting the city centre to north Belfast, with dedicated pedestrian crossing
points at the Westlink/York Street junctions. As mentioned in Section 6.9, pedestrian
movements are significant along this part of the junction, and although controlled by
signalised junctions, the risk of pedestrians stepping onto the road out of turn contributes to
heightened levels of fear.
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In terms of route uncertainty, the existing junction arrangement again contributes to
heightened driver stress levels, particularly as a consequence of the wide-ranging route
choices available when approaching it. This is a significant issue for the unfamiliar driver,
uncertain of the manoeuvres required to attain the route/correct lane to their destination.
With the recent upgrading of Westlink, the York Street junction will become the last major
bottleneck between the M1 and M2 and therefore the perceived levels of driver stress at this
particular junction will only get higher. Drivers are no longer be severely delayed at
junctions such as Broadway or Grosvenor Road and thus are quickly delivered to the
signalised York Street junction.

6.10.5 Assessment of Environmental Effects
6.10.5.1 Views from the Road
The visual effects on travellers of changes to the York Street junction would be an
increasingly complicated and confusing visual pattern, due to the addition of elevated and
depressed roads. In general, the depressed roads would confine views to the immediate
road corridor, while the elevated structures would allow open views across this part of the
city to the Belfast hills and docklands.
All Preliminary Options, except Preliminary Option 6, propose depressed roads with
Preliminary Option 4 having the greatest number. The effect would be negative for a driver,
due to the lack of views out and therefore the ability to orientate oneself. The addition of
vehicle containment parapets along the edges of the underpass structures would add to the
experience of being visually confined.
Preliminary Options 2, 5 and 6 all incorporate elevated structures above the level of the
current Dargan Bridge and Lagan Bridge. This aspect of these Preliminary Options would
likely be beneficial in that vehicle travellers would gain a more elevated view than currently
experienced, and which are likely to offer greater views of the Belfast hills and harbour.
Preliminary Options 1, 3 and 4 are likely to be negative for a traveller in that views would be
confined to the immediate road corridor while travelling through the depressed lanes. The
elevation of York Street in all but Preliminary Option 6, and the elevation of the M3 to
Westlink in Preliminary Options 2, 3 and 6 (Links B, B and C respectively), are not of a
significant enough height to benefit a vehicle traveller in terms of views.
6.10.5.2 Driver Stress Levels
It is likely that all of the Preliminary Options would result in a reduction in driver stress over
existing conditions. However, irrespective of Preliminary Option choice, the interchange
would remain heavily trafficked and complex and thus driver stress is likely to be moderate
to high.
Grade separation of the key strategic links is likely to significantly reduce congestion. This
would also result in reduced driver stress for both the urban/local and strategic road user by
removing the difficulties which arise from the existing mixing of these traffic flows.
Depending on forecasted traffic flows, the new interchange would potentially reduce
congestion and delays. In this regard Preliminary Options 1 and 5 would have the least
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potential to reduce driver stress as they do not provide for full grade-separation of the
strategic links, thus the M3 to Westlink (Link C) would remain as existing, with York Street
junction remaining at-grade, hindering the through flow of strategic traffic. Similarly with
Preliminary Option 6, the M3 to Westlink (Link B) would remain as existing, thus York Street
and Nelson Street junctions would remain at-grade, hindering the through flow of strategic
traffic.
Due to the nature of the proposed Scheme, there may be the possibility that improvements
in driver stress due to reduced congestion and the partial segregation of local and strategic
traffic may be offset by the complexity of the proposed interchange. On approach to any of
the Preliminary Options, route uncertainty may remain an issue, particularly for the vehicle
traveller unfamiliar with the new road layout, although this should be minimised with
appropriate advance directional signage on link approaches. In general, the most desirable
interchange layout would be a Preliminary Option which has the minimum number of
decisions and manoeuvres and that where these decisions and manoeuvres occur, they can
be readily made with the least degree of turbulence and congestion.
In this regard the closure of the Westlink (south-bound) off-slip at Clifton Street with
Preliminary Option 3 and closure of the Westlink (north-bound) on-slip with Preliminary
Options 5 and 6, and closure of diverge to York Street from the Westlink with Preliminary
Option 5 may reduce complexity, and thus potentially contribute to reduced driver stress
levels for vehicle travellers passing along Westlink. The closure of on-slips and off-slips
would increase the distance between decisions and manoeuvres, providing more time for
drivers to select their route and/or carry out the desired manoeuvre. Nevertheless, for those
wishing to access to/from the Clifton Street area, there would be longer journeys and
associated higher driver frustration.
A number of factors which would also affect driver stress, other than decisions and
manoeuvres at merges and diverges, need to be considered in assessing the operational
characteristics of a major interchange. Based on DMRB 6.2.4.5, these include:
•
•
•
•
•
•
•
•
•

weaving;
geometric effects;
gradient;
degree of curvature;
type and configuration of the merge and diverge;
the number of lanes on the mainline, on merges and on diverges;
visibility, including at night;
network consistency; and
the proportion of HDVs.

All of these would be assessed in detail as part of the engineering assessment at the next
design stage.
From a disruption due to construction perspective, transient increases in driver stress are
likely to be a significant issue due to road closures, diversions, speed restrictions and
impedance of traffic flows, as discussed in Section 6.4.
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6.10.6 Mitigation
As the proposed Scheme should relieve congestion and allow traffic to flow more freely
through the interchange, it is anticipated that driver stress would be lower than currently.
This in itself is a form of mitigation. However, closures and diversions around the
interchange will be a necessity, particularly during construction of overbridges. These
measures should ensure that high safety standards are applied at these temporary works
and that traffic flows are not unnecessarily impeded. As these measures are transient, any
stress resulting would be temporary.

6.10.7 Presentation of Key Issues
•
•

•

•

•

Construction phase of the Scheme would lead to an increase in driver stress. However,
as this is transient, stress levels would reduce upon completion.
Currently, driver stress levels through the affected part of Belfast are considered to be
High, and though a perceived reduction in stress levels is expected upon completion of
the proposed Scheme, it is likely to remain Moderate to High irrespective of Preliminary
Option choice.
All Preliminary Options would improve road safety by removing strategic traffic from
areas where there is provision for pedestrians, reducing the risk of vehicular/pedestrian
conflict.
Beneficial impacts would generally be experienced when the new interchange is
completed, due to smoother movement of traffic between road links, leading to
potentially shorter journey times and reduced frustration for drivers.
Preliminary Options 2, 5 and 6 are likely to result in new and interesting views being
opened up to the vehicle traveller as they incorporate elevated structures about the M3.
Views from Preliminary Options 1, 3 and 4 are likely to be very restrictive and confined
to the immediate road corridor while travelling along the depressed lanes.

6.11 Road Drainage and the Water Environment
6.11.1 Introduction
Historically, roads have not been regarded as a major source of pollution and surface water
runoff has been allowed to discharge, often rapidly, with no or minimal treatment. More
recently, measures to control and treat runoff have been commonly included as part of the
drainage design where necessary. Pollution from road drainage can arise from a variety of
sources, including accidents, general vehicle and road degradation, incomplete fuel
combustion, small oil or fuel leaks and atmospheric deposition. Research suggests that
pollution impacts from routine runoff on receiving waters appear to be restricted primarily to
roads carrying more than 30,000 AADT.
Roads are designed to drain freely to prevent build-up of standing water on the carriageway.
Therefore contaminants deposited on the road surface are quickly washed off during rainfall.
Where traffic levels are high, such as at the existing York Street junction, the level of
contamination and hence the potential for unacceptable harm being caused to the receiving
waters, increases.
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The Water Framework Directive (WFD) (2000/60/EC) established a framework for
management of water resources throughout the European Union (EU). The Directive came
into force in December 2000, and was transposed in Northern Ireland via The Water
Environment (WFD) (Northern Ireland) Regulations 2003. It has included an overall
objective to achieve ‘good status’ in all natural surface waters and groundwater by 2015,
unless there are grounds for derogation. The WFD will be fully effective by 2015.
With reference to the NIEA – Water Management Unit publication, Water Framework
29
Directive: Article 5 Characterisation Summary Report (2005) ; waterbodies (which may be
a river, lake or stretch of coastline) have certain ecological, chemical and quality standards
to meet. In general terms, good status means that water only shows slight change from
what would normally be expected under undisturbed conditions, with a general no
deterioration provision to prevent deterioration in status. The purpose of the Directive is to
protect all waters, to:
•
•
•
•
•

prevent further deterioration and enhance the status of aquatic ecosystems and
associated wetlands;
promote sustainable water use;
protect and improve the aquatic environment;
ensure the progressive reduction of pollution of groundwater and prevent its further
pollution; and
help reduce the effects of floods and droughts.

Bearing in mind the aforementioned factors, the aim is to ensure that the need for avoidance
and reduction of impacts on the water environment is taken fully into account in the
environmental evaluation of the Preliminary Options under consideration.

6.11.2 Objectives
The objective at this preliminary stage is to scope the project to ensure that the road
drainage and water environment assessment is tailored to the characteristics of the
proposed Scheme and carried out to the appropriate level of detail. It is also necessary to
identify, describe and assess the environmental advantages, disadvantages and constraints
associated with the six Preliminary Options under consideration.

6.11.3 Methodology
With reference to the requirements of DMRB 11.3.10.6 (Levels of Assessment of Impacts),
there are four levels of assessment: screening; scoping; simple assessment; and detailed
assessment. The detail partially depends on the stage in scheme delivery, and nature of
information required at a particular stage in the design process. It is important to note that
the levels are not sequential, in that one must follow another, but they should be regarded
as consequential, in that the results of one determines what further work, if any, is required.
Progression is dependent on the type of proposed Scheme, location of the site and local
circumstances, as well as the nature of potential impact. Consequently, a scoping
assessment was deemed appropriate at this preliminary stage to establish the feasibility of
the Preliminary Options under consideration. Scoping is a desk-based exercise to
29

“Water Framework Directive Summary Report of the Characterisation and Impact Analyses Required by Article 5
Northern Ireland”, NIEA. March 2005.
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determine if there is need for any assessment of the impact of the Scheme on the water
environment. It is also a liaison and data collection exercise, giving opportunity for relevant
bodies to register concerns or particular requirements during the assessment process. It
requires a full appreciation of the proposed works and some knowledge of the landscape,
hydrogeology and drainage pattern and process in which the Scheme is taking place.
Consideration is therefore given to the potential to:
•
•
•
•
•
•

affect an existing watercourse or floodplain;
change either the road drainage or natural land drainage catchments;
increase traffic flow in an area by more than 20%;
change the number or type of junctions;
impact on an indicative floodplain or Source Protection Zone (SPZ); and
result in earthwork sediments being carried to watercourses or allow drainage
discharges to the ground.

Where these scenarios definitely are not the case, no further assessment will normally be
required (after consultation with the relevant statutory bodies).
Consultation with Rivers Agency was undertaken to determine:
•
•

the location of floodplains and areas particularly at risk of flooding; and
the location of major and minor watercourses.

Consultation with Rivers Agency and other bodies that have an interest in water quality
issues e.g. NIEA – Water Management Unit, Ulster Angling Federation and DCAL was
undertaken to determine location of sensitive receptors (protected areas) – potable water
sources, fisheries and shellfish areas, amenity areas, nutrient sensitive areas and areas
designated for the protection of habitats or species.
A review of available data on affected protected areas and identify additional data
requirements needed to assess the direct and indirect impacts of each element of the
proposed Scheme.
This culminated in the preparation of a map showing surface waterbodies and floodplain
extent as shown in Figure 6.11.1.

6.11.4 Baseline Conditions
6.11.4.1 River Systems
The York Street study area is located southwest of Belfast Lough and west of the River
2
Lagan as shown in Figure 6.11.1. The River Lagan drains approximately 609 km of
agricultural land and flows over 70km from the Mourne Mountains to the Stranmillis Weir,
which downstream from this point is estuarine, the transitional zone where the River Lagan
30
meets Belfast Lough, from Agri-Food and Biosciences Institute (AFBI) 2009 .

30

“River Lagan Impoundment” www.afbini.gov.uk/index/services/specialist-advice/costal-monitoring/monitored
sites/lagan.htm, last accessed February 2009.
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Upstream of the immediate study area is the Lagan Weir, constructed in 1993 by the
Laganside Corporation to improve the aesthetic and environmental quality of the estuarine
section of this waterbody, thus impounding part of the Lagan Estuary. The weir was
Laganside’s first project, and became the catalyst for the urban regeneration of the
surrounding area. The 4.8km stretch of water from Stranmillis Weir to the Lagan Weir is
used for a variety of water activities, including jet ski races, waterskiing, dragon boat races
and a variety of rowing events, including the first ever boat race between Queens University
and Trinity College and the annual Head of the River race.
Downstream of Lagan Bridge, the watercourse is at closest to the immediate study area.
The waterbody within this reach is radically different to the reach upstream of the weir, as it
forms the beginning of the busy docklands area of Belfast and is fully tidal with a spring tidal
31
range of 3.1m (Laganside, 2009 ). Located within this reach of the Lagan is Abercorn
Basin and Clarendon Dock, opening up into the Victoria Channel before flowing into the
wider body of water associated with Belfast Lough.
Belfast Lough is a shallow semi-enclosed marine bay situated at the mouth of the River
2
Lagan. It is approximately 130 km hectares in size with a catchment of approximately 900
2
km (AFBI 2009). The Inner Lough comprises a series of mudflats and lagoons whilst the
Outer Lough is composed of mainly rocky shores with some small sandy bays. It is also
designated as a SPA, a Ramsar site and an ASSI. The ASSI designation is split between
Outer Belfast Lough and Inner Belfast Lough and is given primarily for the fauna (particularly
wildfowl) present in the inner lough, and geological features in the outer lough (NIEA,
32
2009 ). The lough has a history of industry, although this is now much lighter than
previously. It is home to a major commercial port, dealing with both passenger and freight
traffic. Amongst other activities, Belfast Lough is used for recreational sailing as well as
commercial fishing.
With regards to minor watercourses in the vicinity of the study area, the River Farset,
culverted and designated under the Drainage Order, flows into the city from the northwest,
following the line of High Street under the city, before discharging into the Lagan, close to
the Lagan Weir. The Farset is located approximately 230m south of the immediate study
area as shown in Figure 6.11.1.
Currently drainage from the existing road network around York Street is discharged to the
sewer network, not to a watercourse, and is treated at Duncrue Waste Water Treatment
Works, before being discharged into Belfast Lough.
Information received from Rivers Agency in connection with rivers and culverts and from NI
Water regarding the current drainage regime, suggests that the potential flood risk from
sources within the study area is minimal. However the recently published DARD Rivers
Agency Strategic Flood Map (NI) Rivers and Sea, 2008, which sets out those areas that
may potentially experience flooding as a result of their proximity to rivers or the sea,
suggests that the study area falls within the zone at risk of potential flooding if the existing
flood defences were breached or overtopped. Figure 6.11.1 illustrates the existing
31

“Bringing New Life to the River – On the River”, www.laganside.com/ontheriver.asp, last accessed February
2009.
32
“Area of Special Scientific Interest – Inner Belfast Lough”,
www.nienvironment.gov.uk/assisitedetails?id=ASSI029, last accessed February 2009.
“Area of Special Scientific Interest – Outer Belfast Lough”,
www.ni-environment.gov.uk/assisitedetails?id=ASSI104, last accessed February 2009.
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information for the present day floodplain published by Rivers Agency with respect to the
study area.
6.11.4.2 Protected Areas
The WFD requires that a register of protected areas be identified to help ensure that the
management of relevant waterbodies is geared towards achieving protected area
objectives. Protected areas are identified as those requiring special protection under
existing National or European legislation, either to protect their surface water or
groundwater, or to conserve habitats or species that directly depend on those waters. The
purpose of the protected area register is to bring all European Commission (EC) waterrelated legislation under one umbrella, as detailed in the Water Framework Directive: Article
5 Characterisation Summary Report. The River Lagan is noted within this register several
times, in relation to various reaches and various protected area types. The Lagan Estuary
is noted as being Nutrient Sensitive under the Urban Wastewater Treatment Directive
(91/271/EEC), as is Inner Belfast Lough.
Designated Salmonid and Cyprinid Waterbodies
With reference to the digital database of information provided by NIEA - Water Management
Unit on surface waters and associated designations, no waterbodies within the study area
are designated under the EC Freshwater Fish Directive. Outside of the study area, the
River Lagan is designated as a Salmonid watercourse, suitable for sustaining and
supporting Salmonid species (i.e. mainly salmon and trout), upstream of the tidal limit at
Stranmillis Weir. Though it is not designated, the estuarine section of the river is used by
salmonids, namely sea trout and Atlantic salmon, to seasonally migrate between marine and
freshwater environments. Even though the River Lagan is designated upstream of
Stranmillis Weir, geographically it is not the closest designated Salmonid watercourse to
York Street. The Forth River, which flows into the Blackstaff River, before flowing into the
Lagan, is approximately 2km from the immediate study area at York Street and is
designated as Salmonid.
Marine Fisheries and Shellfisheries
Mariculture is an important developing industry within Belfast Lough, with a total of twelve
2
licensed aquaculture sites within the lough, covering an approximate area of 7.5km .
According to the Sustainable Mariculture in Northern Irish Lough Ecosystems (SMILE)
website, the area is dominated by mussel farming, particularly that of the Blue Mussel
(Mytlus edulis).
The twelve sites are located towards the western side of the Lough, between
Newtownabbey (Greencastle) and Carrickfergus, though they are not designated as
shellfish waters under the EC Shellfish Waters Directive (SWD). However according to
NIEA, it is proposed to introduce the Belfast Lough SWD to protect and where necessary
improve the quality of waters where these shellfish live and grow and to contribute to the
high quality of shellfish products for human consumption.
Areas designated for the protection of habitats or species
As detailed in Section 6.5, Belfast Lough SPA and Inner Belfast Lough ASSI are the closest
designated areas in proximity to the study area.
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6.11.4.3 Water Quality
Upstream of the Lagan Weir, the impounded body of water has undergone significant
changes, particularly in terms of water quality. The quality of water is monitored regularly by
AFBI, with regards to water temperature, fluorescence, salt content and dissolved oxygen
levels. Generally the quality is either Excellent or Good, based on the following grading
system:
•
•
•
•

A (Excellent);
B (Good);
C (Unsatisfactory); and
D (Polluted).

Other recent changes which have affected water quality within the Lagan impoundment
include the dredging of sediments which is ongoing, the installation of the river bed aeration
system (which mixes and oxygenates saline and fresh water) and the installation of lowlevel withdrawal pipes into the weir, which take away the poor quality water on the river bed
back through the weir to the seaward side, reducing salt content in the river.
In terms of future changes, The BSP aims to improve water quality within the River Lagan
and its tributaries, whilst reducing the risk of flooding within the inner city. As many of
Belfast’s existing sewers date back to the Victorian era, the modernisation of the sewerage
system would enable it to cope with increasing demands placed upon it by building
developments. Over time, the sewers have become more and more overloaded during
heavy rain which has resulted in flooding and the pollution of urban streams and rivers.
AFBI also regularly monitor coastal water quality within Belfast Lough through a network of
remotely moored monitoring stations that telemeter data to a base station at AFBI, Belfast.
Based on their survey results, the Inner area of the lough has been identified as being
hypernutrified (as a result of anthropogenic impacts), and is subject to eutrophication. The
harbour is home to two large sewage treatment works (STWs), discharging into the Inner
Lough as well as a fertiliser plant and other substantial port facilities. Industrial sources
have been the main contributors of Dissolved Inorganic Nitrogen (DIN) to the waterbody,
with the STWs contributing approximately 30% of the DIN load. The large mixing capacity
of the Inner Lough allows effluent to be dispersed quickly between the Inner and Middle
Loughs.
The NIEA - Water Management Unit monitors biological and chemical river quality in
Northern Ireland, through a series of monitoring stations on various stretches of river. All
monitored rivers are subsequently classified on this basis, under what is termed the General
Quality Assessment (GQA) where chemical and biological water quality is classified each
year using the GQA scheme. As the River Lagan is tidal at its closest point to York Street, it
is not monitored by NIEA for its chemical or biological quality. Although further up river, the
Lagan is monitored at Stranmillis in regard to chemical quality and classified as Fairly Good
for 2007. In regard to biological quality, the Lagan is monitored at Shaws Bridge and was
classified as Good for 2007.
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6.11.5 Assessment of Environmental Effects
6.11.5.1 River Systems
The River Lagan/Belfast Lough intertidal zone would not be directly affected by any of the
six Preliminary Options. Preliminary Option 4 would bring newly constructed links closest to
the river, albeit at a distance of approximately 300m. No known culverted watercourses flow
under the existing York Street junction area so no impact is expected. Due to the nature of
the proposed Scheme at York Street, it is anticipated that pollution impacts from the large
volume of traffic at the interchange (>60,000 AADT) may be significant. Some pollutant
loading may occur from road drainage, but this aspect would be given further consideration
at the next design stage when drainage design and traffic projections are more refined.
Preliminary Options 1 to 6, comprise both elevated and depressed vertical alignment
options which traverse the study area above and below the existing road and rail
infrastructure. In terms of floodplain impacts, each Preliminary Option has a significant area,
east of York Street, located within the present day River Lagan/Belfast Lough floodplain as
shown in Figure 6.11.1. Although it is unlikely that the proposed Scheme would significantly
contribute to flooding risk within this area, the design of the Preliminary Options may
increase the risk of the Scheme being affected during flooding incidents. This is particularly
the case with the Preliminary Options that incorporate depressed links, either below ground
level or more significantly below sea level. Therefore even without assessing actual flood
risk, Preliminary Options 1, 3 and 4 would be at the greatest risk of flooding due to the
incorporation of a depressed M2 to Westlink (Link A) as part of the interchange layout. With
Preliminary Options 1 and 3, this depressed link would be approximately 6m below sea level
at its lowest point and with Preliminary Option 4, would be approximately 5.3m below sea
level. Preliminary Options 2, 5 and 6, through the incorporation of elevated links, would
reduce the potential for the proposed Scheme to be affected during a flooding event.
In recognising the nature of the site and the Preliminary Options, it is essential that the
assessment process should explore possible protection measures which minimise the risk
of flooding within future possible depressed road infrastructure. In addition the impact of the
Preliminary Options will need to be assessed in a future Flood Risk Assessment, as
required by Rivers Agency for development within floodplains and potential flood risk areas.
As the Scheme options and assessment process progresses, the evolving design options
will be subjected to a Flood Risk Assessment, the scope of which will be agreed with Rivers
Agency. The continued development of the Preliminary Options will assess the scope for
incorporating appropriate vertical alignments, flood protection walls and adequate storm
water discharge capacity and outfall location availability during all flood and hydraulic
situations.
6.11.5.2 Protected Areas
Marine Fisheries and Shellfisheries
There are approximately twelve shellfishery beds within Belfast Lough, however these are
not currently designated under the EC SWD or close to the proposed Scheme. Therefore
no impact is anticipated.
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Areas designated for the protection of habitats or species
As detailed in Section 6.5, Belfast Lough SPA and Inner Belfast Lough ASSI are the closest
designated areas to the study area, but would not be directly affected by the proposed
Scheme.

6.11.6 Mitigation
In terms of pollution mitigation measures, only the assessment of risk would determine the
degree of mitigation required, which should take place at a later design stage as part of a
simple assessment. With a junction arrangement such as this, spillage risk could be high.
Changes in volume of runoff are unlikely to be significantly different from existing, as the
additional impermeable area associated with the Scheme would be comparatively minimal.
However suitable methods preventing contaminated water from road drainage entering the
watercourses in the area will have to be considered as part of the drainage design,
particularly as the tidal reach of the River Lagan is a migratory route for salmon and sea
trout and must be protected from pollution either during construction or long-term operation
and maintenance of the road. Conventional road drainage normally entails discharging
untreated surface water from carriageways directly into adjacent watercourses, with no form
of filtration or attenuation. However modern sustainable drainage features help treat and
attenuate discharges into watercourses, and such features will be considered as part of the
drainage design for this Scheme. As space is limited and at a premium, it is accepted that
within the area of York Street, there is likely to be insufficient land available to incorporate
extensive Sustainable Urban Drainage Systems (SUDS). Nevertheless the drainage design
and any specific mitigation measures required would be considered further at the next stage
in the design process.
It is likely that with those Preliminary Options which include depressed links as part of the
Scheme design, a pumped drainage system would be required to service the depressed
links as their minimum level would be below sea level.

6.11.7 Presentation of Key Issues
•

•

•
•
•
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No known watercourses (culverted or otherwise) would be directly affected by the
Preliminary Options. The closest is the River Lagan estuary into Belfast Lough, east of
the proposed Scheme.
There are no designated or known shellfishery beds within the immediate study area.
The closest shellfish beds are in Belfast Lough, however these are not designated
under the EC SWD.
No designated Salmonid or Cyprinid waterbodies would be directly affected by the
Preliminary Options.
If runoff cannot be discharged into the sewerage system, it is likely to require some
treatment before runoff is discharged to the Lagan.
A significant portion of the study area is located within the Q100 floodplain for Belfast
Lough and River Lagan. Therefore each Preliminary Option has the potential to be
directly affected during a flooding event. However the degree of impact would depend
on the depths at which scheme elements would pass below existing ground levels.
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6.12 Geology and Soils
6.12.1 Introduction
Soils and geology play an important part in determining the environmental character of an
area. The nature and alignment of rocks has a major influence on landform and subsequent
road development. Northern Ireland has approximately ninety-seven soil parent materials,
making it the most geologically diverse area of its size in the British Isles. The nature of the
geology as a parent material will influence the character of the soil of a region. Soil
chemistry and physical structure will influence the type of vegetation native to that area. Soil
type is a major determining influence on the agricultural worth of an area of land. Road
schemes can have an impact on both the geology and soils of an area, and it is therefore
important that the potential impacts of development on these environmental factors are
considered fully.
Geological or geomorphological features which are considered to be of significant national
importance are designated as ASSIs, meaning that they have a certain degree of statutory
protection against operations which might cause damage and consideration should be given
to the impact of the proposals on ASSIs. In Northern Ireland, other sites of geological
importance are classified by NIEA – Natural Heritage as being Geologically Important Sites
(GISs).
Assessment of the Preliminary Options will investigate the potential for problems to arise in
the following areas:
•
•
•
•
•

impact on important geological mineral deposits;
impact on agricultural soil;
alteration of the hydrogeology or prevention of aquifer recharge;
impact on any sites that have educational or scientific interest due to their rarity; and
the possibility of hazardous materials being exposed.

6.12.2 Objectives
The objective at this preliminary stage is to undertake sufficient assessment to identify the
possible geological/soil constraints associated with each of the six Preliminary Options
under consideration.

6.12.3 Methodology
In accordance with the requirements of DMRB 11.3.11.7 (Stages of Assessment), the steps
taken include:
•
•
•
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consultation with NIEA – Natural Heritage to obtain details on the location and nature of
any geologically designated sites within the area of interest;
obtaining information on the Solid and Drift geology, and nature of soils in the area; and
consultation with BCC and NIEA – Land & Resource Management Unit to obtain
information on any known or potential areas of contaminated land within the study area.
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6.12.4 Baseline Conditions
6.12.4.1 Solid Geology
Based on the GSNI 1:63,360 Solid Geology map (Sheet 36), the study area is generally
underlain by Sherwood Sandstone and Marls of Triassic age as shown in Figure 6.12.1. A
small region to the north of the study area (west of North Queen Street) contains Keuper
Marl, again of Triassic age. This region also contains several igneous intrusions of Basalt
and Dolerite of Tertiary age, with an approximate northwest to southeast orientation.
6.12.4.2 Drift Geology
Based on the GSNI 1:63,360 Drift Geology map (Sheet 36), the study area is generally
masked by boulder clay, glacial sand and gravels, and marine alluvium deposits as shown
in Figure 6.12.1, with the interchange area being exclusively underlain by marine alluvium.
6.12.4.3 Soils
With reference to the 1:50,000 Soils Map for Belfast (Sheet 15), the study area is entirely
classified as urban.
6.12.4.4 Agricultural Land
No agricultural land is located within the study area. Consultation with DARD has confirmed
that there are no areas infested with Potato Cyst Nematode or Potato Wart Disease within
the study area. This negates the need for restriction on the movement of soil or other
material from these areas during construction from this perspective.
6.12.4.5 Hydrogeology and Groundwater Vulnerability
The assessment of the hydrogeology of the area is based on the 1:250,000 Hydrogeological
Map of Northern Ireland (1994), which indicates aquifer potential in generalised terms,
within a threefold division of geological formations:
•
•
•

those in which interangular flow in the saturated zone is dominant;
those in which fissures control groundwater movement; and
less permeable formations including aquifers concealed at depth beneath covering
layers

In conjunction with this, it is also necessary to undertake an assessment of Groundwater
Vulnerability. The 1:250,000 Groundwater Vulnerability Map of Northern Ireland (1994)
identifies the vulnerability of groundwater to contamination. To assess vulnerability,
consideration is given to the distribution of aquifers, to the characteristics of the strata in the
unsaturated zone, and to the physiochemical characteristics of overlying soils. Geological
divisions, based on lithological type and permeability characteristics are combined with the
soil groupings to produce seven groundwater vulnerability classes. Typically, groundwater
is of high quality and often requires little treatment prior to use. However, it may be
vulnerable to contamination from both diffuse and point source pollutants, from both direct
discharges into groundwater and indirect discharges into or onto land. Groundwater
decontamination is difficult, prolonged, and expensive and therefore the prevention of
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pollution is important. Due to the scale (1:250,000) of the mapping available, the
classification used is, of necessity, generalised. As the Scheme becomes more clearly
defined, individual sites and circumstances will require further and more detailed
assessment to determine the likely impact on groundwater resources.
With reference to the Hydrogeological Map of Northern Ireland (1994), the area is generally
underlain by Sherwood sandstone, and as such is a highly important aquifer in which
interangular flow is significant. With reference to the Groundwater Vulnerability Map of
Northern Ireland (1994) the geological classification of these rocks are Type A (Highly
Permeable). These are formations with high permeability that generally have significant
fracturing and may be able to support large abstractions for public supply.
6.12.4.6 Contaminated Land
Where land has been contaminated by waste and residues from former or current industrial
processes, the presence of toxic or other hazardous material may pose threats to human
health or impose other constraints, should it require excavation or avoidance. Consultation
with BCC (Environmental Health) and NIEA – Land & Resource Management Unit, has
confirmed that there are a plethora of areas of potentially contaminated land within the study
area (Figure 6.12.2), due to past and present industrial usage of this land. In addition, the
lands to the east of the M2/M3 have been known to be subjected to land raising activities
that could also result in land contamination.
6.12.4.7 Designated and Non-Designated Sites
With reference to NIEA – Natural Heritage records, and the Countryside Assessment (Vol.
2) Technical Supplement of the Belfast Metropolitan Area Plan 2015 (Draft Plan), there are
no designated or non designated sites, in relation to geology located within the immediate
study area. However, Belfast Lough ASSI, located approximately 2km northeast of the
junction contains some geological features of interest.
Inner Belfast Lough ASSI is primarily designated for the internationally important number of
wintering Redshank it holds. However, it also contains several sites of national geological
interest in the form of Ordovician, Carboniferous and Permian features.
Outer Belfast Lough ASSI is important geologically, due to the Ordovician series of spilitic
lavas, black shales and greywackes, amongst other series located here. The area consists
of a varied habitat including boulder and rock shore, open mud flats, extensive mussel beds
and a narrow shoreline strip of semi-natural vegetation including small, isolated pockets of
beach-head saltmarsh.
6.12.4.8 Minerals
With reference to the BMAP, the study area is not within an Area of Constraint on Mineral
Development. Planning Service (Minerals Unit) has indicated that they hold no information
to assist the study. There are no quarries or areas licensed for mineral extraction within the
general study area.
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6.12.5 Assessment of Environmental Effects
6.12.5.1 Solid Geology
As the study area is within very much of an urban area with heavily disturbed ground
conditions, it is considered that the Preliminary Options will have no effect on the solid
geology.
6.12.5.2 Drift Geology
As the study area is within very much of an urban area with heavily disturbed ground
conditions, it is considered that the Preliminary Options would have no effect on the drift
geology.
6.12.5.3 Soils
The area’s classification as urban means that there would be no impact on soil profiles,
particularly as the area is heavily disturbed with Made Ground.
6.12.5.4 Agricultural Land
No agricultural land would be affected within the study area.
6.12.5.5 Hydrogeology and Groundwater Vulnerability
The proposed Scheme is likely to have only localised impacts on hydrogeology and
groundwater vulnerability. Impacts would be greatest where extensive cuttings are involved,
such as with Preliminary Options 1, 3, 4 and 5, impacts would be reduced where the
majority of the Scheme is on elevated structure, i.e. Preliminary Options 2 and 6.
Consultation with the GSNI has advised that when the eventual Environmental Statement is
being assessed/reviewed by them, they will seek to ensure that the geological context of the
site and surrounding area has been described in appropriate detail. This geological
information is required primarily to ensure that any potential geological instability has been
considered and so that GSNI, in conjunction with NIEA –Water Management Unit can
consider potential impacts on local groundwater.
6.12.5.6 Minerals
No licensed mineral extraction areas would be affected within the study area.
6.12.5.7 Contaminated Land
Within the footprint of Cityside Retail Park are two potentially contaminated areas,
associated with a former Tobacco Works (BT 130/070) and Petrol Station/Fuel Storage (BT
130/069). The Petrol Station/Fuel Storage area is only approximately 10m from York Street.
As Preliminary Options 1-5 affect York Street alignment close to this area, there is a
possibility for impact on the potentially contaminated site. The former Tobacco Works is
located further from York Street itself, and thus less likely to be affected by the Preliminary
Options.
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An area at Corporation Street, close to the DVA offices, is likely to be directly affected by
four of the Preliminary Options (Preliminary Options 1, 3, 4 and 5). This area is classified as
being potentially contaminated by Petrol Stations/Fuel Storage (BT 130/241). South of this
site, although still on Corporation Street, is an area potentially contaminated by Food
Preparation and Storage (BT 130/066), which is likely to be affected by Preliminary Options
1, 3, 4 and 5.
A mechanical Engineering Workshop (BT 130/147), located between Great George’s Street
and Shipbuoy Street, in the middle of the current junction is likely to be directly affected by
Preliminary Option 4, although as the full extent of the area of potentially contaminated land
is unknown, there is the possibility for any of the six Preliminary Options to impact upon this
site.
6.12.5.8 Designated and Non-Designated Sites
No designated or non-designated geological sites would be affected within the study area.
The closest site is Inner Belfast Lough ASSI to the northeast.

6.12.6 Mitigation
From a solid and drift geology perspective, no mitigation is proposed as the study area is
already highly disturbed.
As there would be no impact on licensed areas of mineral extraction, no mitigation is
proposed.
From a soils perspective, there would be no significant impact, so no mitigation is proposed.
In terms of hydrogeology and groundwater vulnerability, once a preferred option has been
selected, further consideration would be given to whether any specific mitigation is required.
BCC has advised that records of potentially contaminated land are by no means complete
and the only means in which land can be determined as contaminated is to conduct a
contaminated land risk assessment, in line with current government guidance (Model
33
Procedures for the Management of Land Contamination (CLR11) ). Hence, potentially
contaminated land would be investigated further, possibly as part of the geotechnical
investigation at a later design stage. Remediation measures, if necessary, would be
determined by this ground investigation.

6.12.7 Presentation of Key Issues
•
•
•

The area is generally underlain with Sherwood Sandstone and Marls of Triassic age.
There is no dominant soil type within the study area, as the area is classified as urban.
Up to four sites of potentially contaminated land may be affected by the Preliminary
Options, with Preliminary Option 4 likely to affect the most.

33

“Model Procedures for the Management of Land Contamination – Contamination Land Report 11”
http://publications.environment-agency.gov.uk/pdf/SCHO0804BIBR-e-e.pdf, last accessed February 2009
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•
•

No mineral extraction areas are present within the study area, so no impact can be
expected.
No designated geological sites are present within the study area, so no impact can be
expected.

6.13 Policies and Plans
6.13.1 Introduction
The planning policy context is material to the eventual decision on any planning application
for proposed development. This section of the report reviews the key planning policies,
which are pertinent in consideration of the Preliminary Options for the Scheme, cascading
down from the strategic regional framework to more detailed local plans.
These policies have been extracted from the following documents:
•
•
•
•
•
•
•
•

RDS;
RTS;
RSTN-TP;
BMTP;
Expanding the Strategic Road Improvement Programme 2015 – Consultation
Document;
IDP for Roads (April 2008);
Planning Policy Statements (PPSs); and
Development Plans.

6.13.2 Baseline Conditions
6.13.2.1 Regional Development Strategy
In September 2001, the DRD published the final version of a Strategy to guide the future
development of Northern Ireland to 2025. Advice within the RDS relevant to the current
proposal is set out below.
A substantial part of the document is devoted to SPGs and a Spatial Development Strategy
(SDS) that recognises a need to encourage sustainable patterns of development of the
region. Some of the key relevant SPGs are outlined as follows:
Chapter 4 – Strengthening Regional Cohesion in a Global Context
The Strategy seeks to strengthen economic and social cohesion by enhancing linkages.
Strengthening the external transport linkages and improving Northern Ireland’s image in the
world are vital in helping local industry to exploit world-wide markets. Fast and efficient
accessibility from Northern Ireland to the continental core of Europe’s transport network is
identified as vital to assist future economic growth. Improved inter-modality, particularly on
transport corridors providing alternatives to traffic bottlenecks will help Northern Ireland
maintain competitiveness.
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Chapter 5 – Spatial Development Strategy (SDS) for Northern Ireland
This recognises that existing infrastructure needs to be improved:
“It is essential that the existing engines of growth are not impeded by deficiencies in
infrastructure if the Regional Development Strategy is to be successful. The need will be to
continue the ‘hard’ physical infrastructure incorporating the roads, rail, water and sewerage
systems, and energy and telecommunications serving the ‘soft’ infrastructure of social and
community facilities which enhance the quality of life…while safeguarding environmental
assets.”
Chapter 6 – The Belfast Metropolitan Area (BMA)
A specific chapter set aside for the BMA notes that the area has a high potential for future
growth and development, based on its many functions as the heart of the Region, as well as
being the largest hub of the transport system and a regional gateway.
Chapter 10 – Supporting economic development
“A strategic objective is to support a sustainable economic drive which will provide jobs and
wealth across the region and help reduce socio-economic differentials.”
Key drivers to meet this objective include the upgrade of infrastructure and services as well
as promoting improved accessibility to major employment locations.
Chapter 11 – Developing a Regional Transportation Strategy
The RSTN has a fundamental role to play in contributing to the achievement of sustainable
progress on social, economic and development goals in Northern Ireland. The
Transportation Vision of Shaping Our Future includes:
“promote accessibility for all to jobs, services and facilities through improvements to
transportation infrastructure and public transport services”.
Chapter 12 – Caring for the Environment
This chapter aims to balance sustainable development between the environment and
development growth.
6.13.2.2 Regional Transportation Strategy
The RTS identifies strategic transportation investment priorities and considers potential
funding sources and affordability of planned initiatives over a 2002 to 2012 period. The RTS
is a supporting document of the RDS which sets out the spatial development framework for
Northern Ireland up to 2025. The purpose of the RTS is to support the RDS and to make a
significant contribution over the ten years towards achieving the longer-term vision for
transportation contained within the RDS:
“to have a modern, sustainable, safe transportation system which benefits society, the
economy, and the environment and which actively contributes to social inclusion and
everyone’s quality of life”.
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6.13.2.3 Regional Strategic Transport Network Transport Plan
The RSTN-TP has been prepared by the DRD and is based on the guidance set out in the
RDS and the RTS. The RSTN comprises the complete rail network, five Key Transport
Corridors, four link corridors, the Belfast Metropolitan Transport Corridors and the remainder
of the Trunk Road network. The Plan consists of proposals for the maintenance,
management and development of this transport network up to the end of 2015.
6.13.2.4 Belfast Metropolitan Transport Plan
The BMTP was prepared by the DRD. It takes forward the strategic initiatives of the RTS,
setting out detailed transport proposals for the BMA in a form that will enable them to move
towards implementation.
It is noted that one of the key transport problems of the BMA is the multi-functional role of
the road networks and links in this area. In other words, the number of linkages means that
problems on route inevitably have an effect on others. The York Street area is a prime
example of this problem, where congestion at this location has a knock-on effect on a
number of other routes into and out of Belfast.
Paragraph 6.19 of the plan discusses the issue of the junctions around the M1/M2. It notes
that M1/Westlink improvements will require further consideration to be given to improving
the capacity and operation of the signalised junctions at York Street/Westlink.
6.13.2.5 Expanding the Strategic Road Improvement Programme 2015 – Consultation
Document
Expanding the Strategic Road Improvement Programme 2015 – Consultation Document
was prepared by Roads Service in 2006 to consult with key stakeholders on the make up of
an Expanded SRI Programme. This was made possible by the ISNI developed by the
Strategic Investment Board and announced in December 2005. Annex B of this document
includes the Westlink/York Street flyover as part of Eastern Seaboard Corridor
improvements. The Scheme would provide a grade separated junction at the last remaining
part of Westlink which has a traffic signalised junction.
6.13.2.6 Investment Strategy Northern Ireland – Investment Delivery Plan for Roads (April
2008)
The Programme for Government and the Investment Strategy proposals provide
opportunities for further improving both the inter-urban and local road networks in the
context of the Government’s investment pillars, the RDS and the RTS.
Transport is a key driver of economic development and provides the means for all citizens to
access social and educational services as well as leisure activities. For the period of the
Investment Strategy, Roads Service’s indicative budget has risen to £3.1 billion over the 10
year period. Of this amount Roads Service proposes to invest just under £2.5 billion on
SRIs.
The Westlink/York Street grade separated junction is noted in the plan under the SRI
section (Annex 1). It is stated that the anticipated procurement route will be design and build
and the date of advertisement-completion dates will be between 2013/14-2017/18.
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6.13.2.7 Planning Policy Statements
PPSs contain policies on land-use and other planning matters, for example
telecommunications or the built heritage, and apply to the whole of Northern Ireland. They
set out the main planning considerations that the Department takes into account in
assessing proposals for various forms of development and are also often relevant to the
preparation of development plans. Some of the key PPSs for consideration are as follows:
•
•
•
•
•
•
•

PPS 1: General Principles (March 1998);
PPS 2: Planning and Nature Conservation (June 1997);
PPS 3: (Revised) - Access, Movement and Parking (February 2005);
PPS 4: (Revised) Draft Industry, Business and Distribution (January 2003);
PPS 6: Planning Archaeology and the Built Heritage (March 1999);
PPS 13: Transportation and Land Use (February 2005); and
PPS 15: Planning and Flood Risk (June 2006).

PPS 1: General Principles (March 1998)
This PPS was published in March 1998 and sets out the principles that the Planning Service
observes in formulating planning policies, making development plans and exercising control
of development. These principles set out the key themes that underlie the Department of
Environment’s overall approach to planning across the whole range of land use topics, and
provide strategic guidance on issues such as sustainability, the status of various planning
documents, and environmental assessment.
The former Regional Development Minister, John Spellar MP and Angela Smith MP,
Minister for the Environment issued a statement on 31 January 2005 regarding the
importance of emerging Development Plans in deciding planning applications. It was felt
that elements of the RDS are being compromised by development decisions, based on
provisions within extant Development Plans, drawn up prior to the publication of the RDS.
The statement confirms that where a Development Plan is under preparation or review and
is being drawn up within the context of the RDS framework, there are circumstances where
planning permission could be refused on the grounds of prematurity. For example, where
the Department can demonstrate that proposals:
•
•

would prejudice the ability of the emerging new or replacement plan to achieve or retain
conformity with the RDS; or
would prejudice the outcome of the plan process by predetermining decisions that ought
to be taken in the context of a Public Inquiry.

Planning applications will continue to be considered in the light of both current policies and
policies in emerging Development Plans that are going through the Statutory Procedures.
However, greater weight will be given to the provisions of the emerging new or replacement
Development Plan, where the proposed development accords with the provisions of the
extant Development Plan but prejudices the ability of the emerging plan to achieve or retain
general conformity with the RDS, or prejudices the outcome of the plan process.
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In all other circumstances the weight to be attached to policies in emerging plans will
depend upon the stage of plan preparation or reviews, increasing as successive stages are
reached.
PPS 2: Planning and Nature Conservation (June 1997)
PPS 2 sets policy that helps to protect designated areas and outlines the criteria which the
Planning Service will employ when processing planning applications which might affect
nature conservation interests and to which developers should have regard when preparing
proposals.
PPS 3: Access, Movement and Parking (Revised) (February 2005)
This PPS sets out the Department’s planning policies for vehicular and pedestrian access,
transport assessment, the protection of transport routes and parking. It forms an important
element in the integration of transport and land use planning. It sets out a number of policies
in relation to the provision of new accesses onto public roads.
PPS 4: (Revised) Draft Industry, Business and Distribution (January 2003)
This statement sets out the Department’s planning policies for industrial development and
other defined business uses and indicates how economic and employment growth
associated with such uses can be accommodated and promoted in development plans. It
seeks to facilitate and accommodate economic growth in ways compatible with social and
environmental objectives and sustainable development.
PPS 6: Planning, Archaeology and the Built Heritage (March 1999)
This PPS sets out the Department’s planning policies for the protection and conservation of
archaeological remains and features of the built heritage. A number of policies are pertinent
in relation to roads schemes given their scale and the subsequent possibility of
encountering archaeological remains.
PPS 6 notes that the work of scheduling is ongoing and the fact that a site has not yet
received statutory protection does not necessarily diminish its archaeological importance or
its significance as an element in the historic landscape.
PPS 13: Transportation and Land Use (February 2005)
This statement has been prepared to assist in the implementation of the RDS. It will guide
the integration of transportation and land use, particularly through the preparation of
development plans and transport plans, prepared respectively by DoE Planning Service and
Roads Service. It will also be a material consideration in dealing with individual planning
applications and appeals.
PPS 15: Planning and Flood Risk (June 2006)
This PPS, sets out the Department’s planning policies to minimise flood risk to people,
property and the environment. It adopts a precautionary approach to development and the
use of land that takes account of climate change and is supportive to the wellbeing and
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safety of people by operating a presumption against development in, or affecting,
floodplains. This policy has relevance in relation to this development given the coverage of
much of the city centre by floodplain.
6.13.2.8 Development Plans
BMAP (Belfast District Proposals)
The BMAP is at an advanced stage of preparation, having undergone full Public Inquiry. The
plan sets out the site specific zonings, designations and policies for Belfast City. These will
be an important consideration for the detailed stage of option selection. The broader Plan
policy implications for the proposed Scheme will be considered for this DMRB Stage 1
Scheme Assessment.
“The strategic vision for Belfast City is to promote it as the Regional Capital and major focus
for regional administration, commerce, specialised services, cultural amenities and
employment opportunities.”
Belfast Urban Area Plan (BUAP) 2001
Notwithstanding the advanced stage of BMAP, the BUAP 2001 remains the extant plan until
final adoption of BMAP. It discusses general measures for the growth and expansion of
Belfast. It notes that priority will be given to investment in strategic infrastructure. In
particular, linkages to the city centre and the M2 are specifically mentioned.

6.13.3 Assessment of Environmental Effects
Table 6.13.1 refers:
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Table 6.13.1: Assessment of Environmental Effects
RDS Northern Ireland 2002-2012
SPG-SRC 1: To strengthen and extend European and world-wide linkages
SPG-SRC 1.3: Strengthen external
The proposed Scheme would improve the
transport linkages.
movement of traffic along the Eastern
Seaboard Key Transport Corridor.
SPG-SRC 2: To increase links with neighbouring regions and capitalise on transregional development opportunities
SPG-SRC 2.1: Encourage cross-border
The junction improvements would enable
networks of economic co-operation and
easier connectivity between and along the
enterprise.
Eastern Seaboard Key Transport Corridor,
which would help to develop this co
operation.
The Spatial Development Strategy for Northern Ireland
Development of the key and link transport
The proposed Scheme would strengthen
corridors and associated trunk roads and
the links particularly with regard to the Port
the primary links to the regional gateways
of Belfast and Belfast International and
of ports and airports.
George Best City Airports, improving
efficiency and reducing congestion.
The Belfast Metropolitan Area
SPG-BMA 1: To create a thriving Metropolitan Area centred on a revitalised city of
Belfast
SPG-BMA 1.1: Enhance the role of the city
The improvements at this junction would
of Belfast.
have wide ranging benefits in relation to
reducing congestion throughout the whole
City and beyond.
SPG-BMA 3: To develop and enhance the Metropolitan Transport Corridor Network
SPG-BMA 3.4: Assess the need for further
The implementation of the Scheme would
strategic road improvements in the BMA in
help to facilitate this kind of movement, in
the context of:
particular, access to and between the M1,
M2, M3 and M5 motorways and Westlink.
•
facilitating efficient movement of
freight, especially managing
access to the motorway system,
the Westlink as a regional priority.
SPG-ECON 3: To promote the regional gateways as economic development
opportunities
ECON 3.1: Capitalise on the dynamic
The Scheme would improve the quality of
potential provided by the concentration of
connections into and out of the internal
people and goods at the regional
transport network, particularly for the
gateways by facilitating the expansion of
gateway of Belfast Port and City Airport.
their transport role, exploiting their
development assets and improving
accessibility, subject to local
environmental considerations.
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RDS Northern Ireland 2002-2012 (continued)
SPG-TRAN 1: To develop a Regional Strategic Transport Network based on key
transport corridors, to enhance accessibility to regional facilities and services
TRAN 1.1: “The RDS identifies a core
transport network of important regional
and metropolitan routes (road and public
transport infrastructure) known as the
Regional Strategic Transport Network”.

The BMA represents a key element of 4
out of the 5 designated Key Transport
Corridors at a regional level. This scheme
will help the Regional Strategic Transport
Network meet its objectives of enhancing
accessibility and providing sustainable and
efficient transport solutions.
TRAN 1.2: “Develop and maintain the
This improvement would remove a major
identified RSTN to enhance accessibility
bottleneck/congestion point in Belfast and
on an integrated basis for all users,
would allow free movement of traffic
including freight”.
between North and South generally
improving transport efficiency.
SPG-ENV 3: To conserve the built environment
SPG-ENV 3.2: “Safeguard buildings of
special architectural or historic interest”.
SPG-ENV 3.3: “Conserve the character of
cities, towns and villages”.

The proposed Scheme should take into
account impacts on any historic or listed
buildings.
Provision of a new interchange layout
would be in keeping with this area, as a
major transport hub.

Regional Transportation Strategy for Northern Ireland 2002-2012
“To have a modern, sustainable, safe
transportation system which benefits
society, the economy and the environment
and which actively contributes to social
inclusion and everyone’s quality of life”.

The proposed Scheme would help to meet
this strategic vision.

Regional Strategic Transport Network Transport Plan 2015
“Improvements to the Westlink and M1 are
noted as key priorities in relation to the
provision and eventual completion of a
sustainable Regional Transport Network”.

This Scheme represents a key part of
delivering the objectives of the plan. The
Scheme will help the RSTN-TP meet its
objective of supporting the spatial
development strategy in the RDS, based
on hubs, corridors and gateways.

Belfast Metropolitan Transport Plan 2015
“The delivery of this strategy will comprise
major capacity enhancements at key
locations in the form of junction
improvements to address ‘bottlenecks’ and
provide a consistent and safe standard of
road”.
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The strategy notes that M1/Westlink
improvements
will
require
further
consideration to be given to improving the
capacity and operation of the signalised
junctions at York Street/Westlink. The
proposed improvements at York Street will
remove a major bottleneck on the strategic
road network.
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Planning Policy Statements (PPS)
PPS 3 – Access, Movement and Parking
Policy AMP 3 sets out provision for the
control and restriction of new accesses
onto protected routes. Planning
permission will only be granted for a
development proposal involving direct
access or the intensification of the use of
an existing access in exceptional
circumstances or where the proposal is of
regional significance.
Policy AMP 4 notes that planning
permission will not be granted for
development that would prejudice the
implementation of a transport scheme
identified in a development plan.

The presence of protected routes in this
area already means that new development
would already be restricted in terms of
new access.

The presence of the York Street/Westlink
improvements in the development plan
(BMAP) means that any new major
developments affecting access to the
motorway/Westlink would be considered in
this context.

PPS 4 - Draft Industry, Business and Distribution
Policy IBD 3 - Retention of Industrial,
There is a large area of zoned industry at
Business and Distribution Uses within
the docks area which would need to be
Settlements:
considered when selecting a final layout
option.
The policy states that “It is important that
industrial and business land and buildings
which are well-located and suited to such
purposes are retained and only
exceptionally will the Department consider
the loss of such land and buildings to other
uses. The Department is keen to support
the diversity of the local economy and the
retention of existing sites for industry and
business is often necessary to achieve this
aim.”
PPS 6 – Planning, Archaeology and The Built Heritage
Policy BH 1 – The Preservation of
Some of the area where the proposed
Archaeological Remains of Regional
Scheme may be placed is designated as
importance and their Settings
an Area of Archaeological Potential. A
detailed archaeological mitigation and
“The Department will operate a
method statement will be required at the
presumption in favour of the physical
detailed final option selection stage.
preservation of in situ of archaeological
However the regionally strategic nature of
remains of regional importance and their
this Scheme means the general principle
settings. Development which would
of development would not be under threat.
adversely affect such sites of regional
importance or the integrity of their settings
will not be permitted unless there are
exceptional circumstances”.
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Planning Policy Statements (PPS) (continued)
Policy BH 2 – The Protection of
Archaeological Remains of Local
Importance and their Settings
“Development proposals which would
adversely affect archaeological sites or
monuments which are of local importance
or their settings will only be permitted
where the Department considers the
importance of the proposed development
or other material considerations outweigh
the value of the remains in question”.

A similar principle will apply to locally
important archaeological finds as above.

Policy BH 3 – Archaeological
Assessment and Evaluation
“Where the impact of a development
proposal on important archaeological
remains is unclear, or the relative
importance of such remains is uncertain,
the Department will normally require
developers to provide further information
in the form of an archaeological
assessment or an archaeological
evaluation. Where such information is
requested but not made available the
Department will normally refuse planning
permission”.

A detailed assessment should be
expected for any proposed scheme at
York Street.

Policy BH 11 – Development affecting
the Setting of a Listed Building
“The Department will not normally permit
development which would adversely affect
the setting of a listed building”.

The design process will take into account
the presence of listed buildings and
structures in the area.

PPS 13 – Transportation and Land Use
General Principle 8 – “Land required to
facilitate improvements in the transport
network should be afforded protection”.
PPS 15 – Planning and Flood Risk
Policy FLD 1 – Development in
Floodplains – “Within floodplains the
Department will not permit development
unless it falls within one of the following
exceptions or it is demonstrated that the
proposal is of overriding regional
importance”.
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Any major developments in the area would
need to be considered in the context of
this proposed junction improvement.
The development of the Scheme is of
strategic importance and as such meets
the criteria for exceptional cases:
‘development where location within a flood
plain is essential for operational reasons
for example, navigation and water based
recreation uses or transport and utilities
infrastructure which has to be there.’ An
assessment of flood risk will be
undertaken in consultation with Rivers
Agency.
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Development Plans
Draft Belfast Metropolitan Area Plan 2015
“The strategic vision for Belfast City is to
promote it as the Regional Capital and
major focus for regional administration,
commerce, specialised services, cultural
amenities and employment opportunities”.
Belfast Urban Area Plan 2001
Policy TR7 – “Priority in investment in
strategic highway infrastructure will be
given to schemes catering for travel need
by road ...in and around the central areas
of Belfast”.

The infrastructure improvements at York
Street would ensure improved accessibility
to the City and help to develop the
regional focus.

The proposed Scheme would ensure that
traffic accessibility improves considerably
in and around the centre of Belfast.

6.13.4 Presentation of Key Issues
The following summarises the policy impacts of the proposed Scheme:
RDS and RTS
•

All Preliminary Options conform to policies in the RDS and RTS by providing a linkage
which improves the efficiency of the Eastern Seaboard Corridor and thus supporting
economic development along this corridor. Good transport links will be key to the
successful economic growth as well as improving the function of Belfast City.

Planning Policy Statements
•
•
•
•
•
•

PPS 2 – although there are coastal designations further North of the development area
including Ramsar and SPA, these would not be affected by the proposed Scheme.
PPS 3 – any future developments involving access to the Scheme would be considered
under this policy.
PPS 4 – large areas of industrial land will need to be considered to reduce any loss of
useful land.
PPS 6 – Archaeological Assessment and mitigation will be required.
PPS 13 – land designated for the interchange will be given priority in terms of retention.
PPS 15 – a Flood Risk Assessment and detailed mitigation proposals will be required.

Area Plan
•

The proposed development will help to meet the objective of BMAP and the BUAP by
improving accessibility to the city and developing Regional focus.

It will be necessary to take archaeological, industrial and flood issues into consideration, but
there is no other strong planning policy or land use zoning that is likely to affect the Scheme.
The policies at the strategic level recognise that road transport will remain the predominant
means of transport for the foreseeable future and that the Scheme has strategic importance
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in developing the accessibility of the key gateway of Belfast city and also encouraging
economic growth.
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7.0 Traffic and Economic Assessment of Preliminary
Options
7.1

Introduction
The York Street junction in the centre of Belfast is one of the most heavily trafficked junction
arrangements in Northern Ireland.
Operating conditions in the York Street area of Belfast, at the intersection of the strategic
M1/Westlink, M2 and M3, are such that road users experience significant delays and
congestion during periods of peak traffic demand.
As a result of a programme of ongoing improvements in the area, traffic conditions have
changed significantly over the past few years. The M1/Westlink Improvements are
substantially completed and should deliver traffic more efficiently to the York Street area.
The M2 widening will also improve the flow of traffic heading towards the York Street
junction. The work on Corporation Street, which has closed this route to through traffic is
ongoing and is expected to continue for some time with a consequential impact on local
traffic patterns including in particular on Nelson Street. It is anticipated that when
Corporation Street is re-opened to traffic, the majority of traffic which has reassigned on to
Nelson Street from Corporation Street will return to Corporation Street.
The study area for the traffic and economic assessment focuses on the immediate area
around York Street, York Link, Nelson Street and Great George’s Street. This area has
been extended to Dock Street in the north, Great Patrick Street in the south and the Clifton
Street slips in the west to allow an initial consideration of the wider traffic effects of the
proposed York Street improvements. The general location of the York Street junction and
the surrounding road network area are shown in Figure 7.1.1. The existing junction layout
and lane configuration at York Street is shown in Figure 7.1.2.
The primary objective of this section of the report is to describe existing conditions in the
York Street area, to outline the indicative costs, risks and optimism bias associated with
each of the Preliminary Options assessed and to describe the modelling work undertaken to
develop the preliminary computer models. This section also considers future traffic
conditions over the economic life of the Scheme and presents the results of an operational
and economic assessment of the Preliminary Options. Given the uncertainty in predicting
future traffic conditions, the results from a sensitivity test have also been reported in this
section.

7.2

Existing Conditions

7.2.1

Description of Key Junctions
Existing conditions in the York Street area are subject to significant congestion during
periods of peak traffic demand due to the convergence of traffic from the M1/Westlink, the
M2 and M3 and the local surface streets. This demand is controlled by a series of
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signalised junctions, where signal timings are monitored to improve traffic flow during peak
periods. The key junctions in the area are described below.
At the York Street/Great George’s Street signalised junction, north-bound traffic on York
Street approaches Great George’s Street in five lanes with an additional left-turn lane to
access both Great George’s Street (West) and the Westlink. Great George’s Street is six
lanes wide at the junction, with the left lane dedicated for Great George’s Street (West),
three lanes continuing through to Westlink and two lanes accommodating right-turn
manoeuvres on to York Street.
At the Westlink/York Street/York Link junction, traffic approaches from Westlink in five lanes.
Three lanes continue through to the M2 north-bound on-slip, with the inside lane being
shared with left turning traffic on to York Street. The remaining two lanes continue on to
York Link. The five lanes approaching the junction from York Street separate to provide two
straight-through lanes continuing along York Street and three right-turn lanes on to the M2
north-bound on-slip. An additional slip lane is available for traffic turning right on to York
Link.
At the York Link/Nelson Street junction, York Link approaches the junction in three lanes,
two of which continue to the M3 east-bound on-slip. The remaining lane turns right on to
Nelson Street and the surface street network. The Nelson Street approach from the north
provides a total of five lanes, three of which continue through the junction heading towards
the right-turn on to Great George’s Street and two of which accommodate the combined leftturn movement on to the M3 east-bound on-slip and the straight though movement on to
Nelson Street heading towards the Dunbar Link.
At the M3/Nelson Street/Great George’s Street junction, traffic approaches the junction in
four lanes from the M3 off-slip which widens to create a left-turn lane on to Nelson Street.
The Nelson Street approach is separated by a raised kerb with three lanes turning right on
to Great George’s Street and a further two lanes continuing through the junction on to
Nelson Street heading towards the Dunbar Link.
The existing junction layout and lane configuration at York Street is shown in Figure 7.1.2.
To assist in establishing traffic conditions at the key junctions, a programme of traffic
surveys was undertaken in 2004. This included the four main junctions in the York Street
area. To provide more up to date information on traffic movements, a further survey was
undertaken in 2008 which extended over a wider area. Details of the two surveys are
described below.

7.2.2

Data Collection Surveys (2004)

7.2.2.1

Purpose
A programme of data collection surveys was undertaken in 2004 to assist in establishing
traffic volumes, turning flows and vehicle proportions at key junctions in the York Street
area. The surveys involved a series of manual classified traffic counts.
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7.2.2.2

Manual Classified Counts (2004)
The surveys included Manual Classified Counts (MCC) at four key junctions, namely:
•
•
•
•

J1 - Great George’s Street/York Street junction;
J2 - York Street/York Link junction;
J3 - Nelson Street/Great George’s Street; and
J4 - York Link/Nelson Street.

Link counts were also undertaken on the south-bound link road from York Street to the M2
north-bound on-slip, and on the M2 south-bound off-slip to Nelson Street.
The surveys were carried out on Tuesday 30 November 2004.
Traffic flows were recorded during three discrete time periods, i.e. 07:00 to 10:00 hours,
12:00 to 14:00 hours and 16:00 to 19:00 hours to provide a record of traffic turning
movements at the junctions throughout the day, with data being recorded in 15-minute
intervals.
The vehicle classification shown below was adopted for the surveys:
•
•
•

Light vehicle = Car and Light Goods Vehicle (LGV);
Heavy vehicle = Other Goods Vehicle (OGV)1 and OGV2; and
Bus = Buses and coaches.

Examination of the data indicates that the a.m. peak hour was between 08:15 and 09:15
hours and the p.m. peak hour was between 16:00 and 17:00 hours.
The locations of the surveys are shown in Figure 7.2.1.
7.2.2.3

Manual Classified Counts Results (2004)
The observed a.m. and p.m. peak hour all-vehicle traffic flows derived from the MCC
surveys are summarised in Figures 7.2.2 and 7.2.3.
The observed a.m., off-peak and p.m. peak period all-vehicle traffic flows derived from the
MCC surveys are summarised in Figures 7.2.4 to 7.2.6.
The 12-hour traffic flows derived from the 2004 traffic surveys are shown in Figure 7.2.7.

7.2.3

Data Collection Surveys (2008)

7.2.3.1

Purpose
In 2008, an additional programme of traffic surveys was undertaken to update the original
2004 information and to provide an indication of current traffic flows and patterns in the
area. The 2008 surveys were extended to provide additional information on traffic
movements at the north facing Clifton Street slips and around the Dock Street area.
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However, due to the ongoing road works at Westlink and the continuing closure of
Corporation Street, it was recognised that the flows recorded would not provide an accurate
record of typical traffic conditions in the area following removal of the various traffic
restrictions.
7.2.3.2

Manual Classified Counts (2008)
MCC were undertaken at twelve locations within the study area on Tuesday 7 October 2008
to define current traffic volumes and turning movements. The counts were undertaken at
the following locations:
•
•
•
•
•
•
•
•
•
•
•
•

J1 – York Street (South)/Westlink/York Street/Great George’s Street junction;
J2 – York Street/Westlink/York Street (North)/York Link junction;
J3 – Nelson Street (South)/Great George’s Street/Nelson Street/M3 west-bound off-slip;
J4 – Nelson Street/York Link/Nelson Street (North)/M3 east-bound on-slip;
L1 – York Street/M2 north-bound on-slip link count;
L2 – Nelson Street south-bound link count;
T1 – Great George’s Street car park entrance;
T2 – York Street car park entrance;
L3 – Clifton Street west-bound off-slip only;
L4 – Clifton Street east-bound on-slip only;
J5 – Dock Street/York Street junction; and
J6 – Dock Street/Nelson Street/Garmoyle Street/Corporation Street.

The MCC data were collected in 15-minute intervals between 07:00 and 19:00 hours during
the weekday surveys to provide a 12-hour record of turning movements.
Due to the anticipated volumes of traffic at the junctions identified above, a simpler vehicle
classification than the standard Cost Benefit Analysis (COBA) 5-vehicle classification was
adopted for the surveys. The vehicle types recorded were as follows:
•
•
•

Light vehicles;
Heavy vehicles; and
Buses (PSV).

Full turning counts of all movements were undertaken at all sites excluding the following
sites where in/out turning manoeuvres only were recorded:
•
•

T1 – Great George’s Street car park entrance turning count; and
T2 – York Street car park entrance turning count.

Examination of the data indicates that the a.m. peak hour was between 08:00 and 09:00
hours and the p.m. peak hour was between 16:15 and 17:15 hours.
The locations of the MCCs are shown in Figure 7.2.8.
7.2.3.3

Manual Classified Counts Results (2008)
The observed a.m. and p.m. peak hour traffic flows for all vehicles derived from the MCC
surveys for all sites are shown in Figures 7.2.9 to 7.2.10.
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The observed 12-hour traffic flows for all vehicles derived from the MCC surveys for all sites
are summarised in Figure 7.2.11.

7.2.4

Combined 2004 and 2008 Traffic Data
A comparison of the observed 2004 and 2008 traffic flows is shown in Table 7.2.1.
Comparison of the traffic flow data indicates that the volumes observed in 2008 are
generally less than the corresponding volumes observed in 2004. This is likely to be due to
the effects of the ongoing road works in the area. The exception to this trend is Nelson
Street where the closure of Corporation Street has diverted some 6,800 vehicles on to the
northern section of Nelson Street.
Table 7.2.1: Comparison of 2004 and 2008 12-hour traffic flows
2004 12-HOUR
TRAFFIC FLOW

2008 12-HOUR
TRAFFIC FLOW

DIFFERENCE

York Street (N/b)

19,900

16,800

- 3,100

Westlink (E/b)

35,800

32,900

- 2,900

M2 S/b off-slip

17,700

16,900

-

Nelson Street (S/b)

10,300

17,100

+ 6,800

M3 W/b off-slip

13,500

15,100

+ 1,600

Westlink (W/b)

29,900

26,800

- 3,100

York Street (N/b)

13,900

13,700

-

M3 E/b on-slip

16,600

18,700

+ 2,100

Nelson Street (S/b)

5,500

10,900

+ 5,400

LOCATION
Approach Roads:

800

Exit Roads:

100

It is therefore likely that a combination of the 2004 and 2008 traffic flows is likely to provide
the most reasonable basis of future traffic conditions within the area, with the 2004 data
providing an indication of traffic flows and turning movements excluding the effects of the
ongoing roadworks, and the 2008 data providing an indication of the traffic flows and turning
movements on the Clifton Street slips and around the Dock Street area.
To provide a reasonable basis for the initial assessment of the various Preliminary Options,
a balanced network of the recorded 2004 and 2008 traffic flows was derived. These traffic
flows are shown on Figure 7.2.12.
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7.2.5

Journey Time Surveys
A survey of current journey times was undertaken in the York Street area during
September/October 2008. Two survey routes, namely the Red route and the Blue route,
were defined to include the key links in the study area including both surface streets and
motorway links.
The surveys were carried out on Tuesday 30 September, Wednesday 1 and Thursday 2 and
Wednesday 8 October 2008 using two survey vehicles on each of the survey days. Various
runs were carried out for the two main routes between 07:00 hours and 19:00 hours to
record journey times throughout the day. The survey periods were 07:00 – 10:00 hours,
11:00 – 15:00 hours and 16:00 – 19:00 hours on all survey days.
A total of seventy-eight runs were carried out for the Red route with a corresponding total of
sixty-four runs being carried out for the Blue route on the days of survey.
The survey was based on the standard moving observer technique to record journey times
at each of the predefined measurement points along the routes.
The limits of the Journey Time Survey (JTS) and the locations of the measurement points
are shown in Figures 7.2.13 and 7.2.14.

7.2.6

Journey Time Survey Results
During the course of the surveys, journey times were recorded at each of the measurement
points along the Red and Blue routes, with specific delays being recorded at key junctions
where possible.
Weather conditions during the surveys for each route varied with intermittent dry, bright
spells, cloud and rain at various times throughout each day.
The results from the surveys over the sections required to assess the proposed Preliminary
Options are shown in Tables 7.2.2 to 7.2.3.
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Table 7.2.2: Summary of JTS Results (Red route)
MEASUREMENT
POINTS

AVG
TIME
(hh:mm:ss)

JTS
LENGTH
(km)

SPEED
(mph)

SPEED
(kph)

R2 - R3

00:01:02

0.61

22

36

R3 - R4

00:00:08

0.06

17

28

R4 - R5

00:00:55

0.73

30

47

R10 - R11

00:01:48

0.95

20

32

R11 - R12

00:01:08

0.27

9

14

R12/B16 - R13/B17

00:00:20

0.11

12

19

R13/B17 - R14/B18

00:00:30

0.14

11

17

R14/B18 - R15/B19

00:00:53

0.57

24

39

00:06:46

3.44

19

31
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Table 7.2.3: Summary of JTS results (Blue route)
MEASUREMENT
POINTS

AVG
TIME
(hh:mm:ss)

JTS
LENGTH
(km)

SPEED
(mph)

SPEED
(kph)

B2 - B3

00:01:07

0.61

21

33

B3 - B4

00:00:33

0.13

9

14

B4 - B5

00:00:30

0.48

36

58

B8 - B9

00:00:53

0.41

17

28

B9 - B10

00:00:49

0.16

7

12

B10 - B11

00:00:41

0.15

8

13

B11 - B12

00:01:10

0.18

6

9

B12 - B13

00:00:16

0.12

17

27

B13 - B14

00:01:02

0.31

11

18

B14 - B15

00:00:51

0.14

6

10

B15 - B16

00:01:16

0.33

10

16

B16/R12 - B17/R13

00:00:20

0.11

12

19

B17/R13 - B18/R14

00:00:30

0.14

11

17

B18/R14 - B19/R15

00:00:53

0.57

24

39

00:10:51

3.84

13

21

Examination of the journey times indicates that the 2-way average travel speed along the
Red route from R2 to R15, i.e. Westlink at Clifton Street to the M2 north of Dock Street and
back to Clifton Street, is 19mph/31kph.
Examination of the journey times indicates that the 2-way average travel speeds along the
Blue route from B2 to R19, i.e. Westlink at Clifton Street via York Link, Great George’s
Street, York Street, Dock Street, Nelson Street and back to Clifton Street, is 13mph/21kph.
This information provides an indication of existing travel conditions within the study area
against which the effects of the proposed improvements can be considered.

7.3

Indicative Costs, Risks and Optimism Bias

7.3.1

Basis of Cost Estimates
Cost estimates were prepared for all Preliminary Options. These costs, which are based on
current rates, were used to define both the total land cost and total construction cost for
each of the Preliminary Options.
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Full details of the derivation of the cost estimates are set out in this report.

7.3.2

Assessment of Risk
Although an investigation of prevailing rates was undertaken to establish reasonable costs
for the various Preliminary Options and a risk workshop was undertaken to identify the key
risk elements for the project, a full risk assessment has not yet been completed. It is
therefore proposed to undertake a fully-quantified risk analysis at a future stage.

7.3.3

Optimism Bias
As there is a tendency for project appraisers to be overly optimistic when assessing total
scheme costs, optimism bias has been included in the appraisal to increase the capital
expenditure estimate of the Preliminary Options and the potential for delays during
construction, in accordance with the operational advice concerning H.M. Treasury’s New
34
Green Book on Appraisal and Evaluation in Central Government and in the Northern
35
Ireland Practical Guide to the Green Book, 2003 .
The work undertaken to date to assess risk is considered to be sufficient to establish
reasonable rates for cost estimating purposes, but insufficient to reduce the overall level of
optimism bias to be included in the economic assessment of this major engineering project.
At this initial stage of the project, current guidance recommends that the costs used in the
economic appraisal of schemes include an upper bound allowance of 44% for optimism
bias. As schemes progress through the various stages from the identification of a general
corridor to the development of various options and finally the selection of the preferred
option, the level of optimism bias is likely to reduce accordingly.

7.3.4

Estimated Scheme Costs
Breakdowns of the estimated cost of each Preliminary Option, both excluding and including
an allowance of 44% for optimism bias, are shown Tables 7.3.1 and 7.3.2 respectively. All
costs are in Quarter 2, 2008 prices

34
35

“The Green Book, Appraisal and Evaluation in Central Government”, HM Treasury, TSO. 2003.
“The Northern Ireland Practical Guide to the Green Book”, Economic Appraisal Branch, DFP. 2003.
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CONST.
COST

LAND
COST

TOTAL CONST.
AND LAND
COSTS

PREPARATION
COSTS

SUPERVISION
COSTS

TOTAL COST

(12% CONST. &
LAND COSTS)

(5% CONST. &
LAND COSTS)

(EXCLUDING
OPTIMISM BIAS)

£(M)

£(M)

£(M)

£(M)

£(M)

£(M)

Preliminary Option 1

36.055

3.000

39.055

4.687

1.953

45.694

Preliminary Option 2

54.842

2.000

56.842

6.821

2.842

66.505

Preliminary Option 3

41.826

3.000

44.826

5.379

2.241

52.446

Preliminary Option 4

39.422

15.000

54.422

6.531

2.721

63.673

Preliminary Option 5

53.919

3.000

56.919

6.830

2.846

66.595

Preliminary Option 6

52.962

2.000

54.962

6.595

2.748

64.306

Note 1: All costs in Q2 2008 prices

242
March 2009

242

DRD Roads Service
York Street Interchange

Table 7.3.1: Estimated Preliminary Option costs (excluding 44% Optimism Bias)

CONST.
COST

LAND
COST

TOTAL CONST.
AND LAND
COSTS

PREPARATION
COSTS

SUPERVISION
COSTS

TOTAL COST

(12% CONST. &
LAND COSTS)

(5% CONST. &
LAND COSTS)

(INCLUDING
OPTIMISM BIAS)

£(M)

£(M)

£(M)

£(M)

£(M)

£(M)

Preliminary Option 1

51.919

4.320

56.239

6.749

2.812

65.800

Preliminary Option 2

78.972

2.880

81.852

9.822

4.093

95.767

Preliminary Option 3

60.229

4.320

64.549

7.746

3.227

75.522

Preliminary Option 4

56.767

21.600

78.367

9.404

3.918

91.690

Preliminary Option 5

77.643

4.320

81.963

9.836

4.098

95.897

Preliminary Option 6

76.266

2.880

79.146

9.497

3.957

92.600

Note 1: All costs in Q2 2008 prices
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7.3.5

Cost Profile
For the purpose of the economic appraisal, the cost profiles shown in Table 7.3.3 have been
adopted:
Table 7.3.3: Cost profile
YEAR

LAND COST
PROFILE

CONSTRUCTION
COST PROFILE

2012

100%

0%

2013

0%

47%

2014

0%

50%

2015

0%

3%

Note 1: The construction cost profile is based on typical profiles with a 2 year construction period.

7.3.6

Delays During Construction
At this early stage in the development of the Scheme, the method of construction has not
been defined. Consequently, it is not possible to assess the effects of delays during
construction. However, it is likely that the magnitude of these delays will be similar for all
options and therefore should not have a major impact on the comparative assessment of the
various options.
However, it should be noted that the economic impact of delays during construction can be
significant, especially in a constrained, heavily trafficked area with a prolonged construction
period.

7.4

Development of Preliminary Computer Models

7.4.1

Overview of Model Development

7.4.1.1

Introduction
The quantitative assessment of the transport economic efficiency and road safety aspects of
a proposed road improvement scheme requires the development and application of various
computer models. In the case of the proposed York Street Interchange, this has involved
the development of a COBA model.
The COBA model was developed to compare the cost and road user benefits of the
proposed improvement options taking into account both transport economic efficiency and
road safety issues.
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7.4.1.2

The COBA Model
COBA is the standard computer program introduced in the 1970s to examine proposed
investments in the trunk road network by comparing the costs of the road scheme with the
associated road user benefits. The procedures for developing and applying the COBA
model are set out in DMRB Volume 13.
The overall geographical area of the model, which extends from the Duncrue Street off-slip
in the north, to the M3 slips in the east, to Great Patrick Street in the south and to the Clifton
Street slips in the west, was defined to encompass the improvement options being
considered.
The modelled area includes three sub-areas with reducing levels of detail from the inner
Detailed Area, through the Extended Area and the outer Wider Area.
The modelled area is shown in Figure 7.4.1. Aerial views of the existing York Street junction
captured from the 3-dimensional model of the area are shown in Figure 7.4.2.
The York Street Interchange models are based on the 12-hour traffic flows and turning
movements observed in 2004 and 2008.
The assessment is based on standard COBA default values where these are considered
appropriate. For example, the default proportion of in-work trips has been adopted and
default accident rates have been applied to both the Do-Minimum and Do-Something
networks.

7.4.1.3

Appraisal and Evaluation in Central Government
In 2003, HM Treasury published the revised Green Book – Appraisal and Evaluation in
Central Government, which came into effect on 1 April 2003 and outlines the best practice
guide to carrying out appraisal and evaluation of capital projects, and in particular,
concentrates on economic appraisal in the form of cost-benefit analysis.
The main changes in the new procedures are a stronger emphasis on the identification,
management and realisation of benefits, the introduction of a new 3.5% annual discount rate
to replace the previous 6% rate, and the introduction of explicit adjustment procedures to
redress the systematic optimism that historically has affected the appraisal process.
The Northern Ireland (NI) Practical Guide to the Green Book represents current Department
of Finance and Personnel (DFP) guidance and requirements on the appraisal, evaluation,
approval and management of policies, programmes and projects. The document, published
in 2003, contains practical guidance tailored specifically to the needs of the Northern Ireland
Department, such as DFP’s approval requirements, local policies and institutional
arrangements.
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7.4.2

COBA Do-Minimum Network

7.4.2.1

Introduction
When undertaking cost benefits analyses using the COBA computer model, three discrete
scenarios need to be considered, namely the Do-Nothing scenario, the Do-Minimum
scenario and the Do-Something scenario.
The Do-Nothing scenario represents the existing road network without any improvement.
The Do-Minimum scenario represents the existing road network with any committed
improvements that would be in place prior to undertaking the proposed improvements. This
is the base network against which the Do-Something options are assessed.
In the case of the proposed York Street Interchange, the Do-Minimum base network is the
existing network assuming that Corporation Street which is currently closed to through traffic
would be reopened to two-way traffic prior to the construction of the proposed grade
separated York Street Interchange.
The limits of the highway network defined for the Do-Minimum model were defined to
encompass the area surrounding the proposed York Street Interchange that is likely to be
significantly affected by the potential reassignment of traffic on to the Preliminary Options.
The location and identification of the various links and nodes, which define the Do-Minimum
network, are indicated in Figure 7.4.3.
It should be noted that although the Do-Minimum network extends to include Corporation
Street to the east and Clifton Street/Dunbar Link to the south, these routes are outside the
areas of the 2004 and 2008 traffic surveys and consequently traffic flows and turning
movements for these routes are not available at this stage. Further data collection surveys
will be required to support the more detailed assessments of the improvement options as
the Scheme develops. However, the available information is sufficient to provide a
comparative assessment of the Preliminary Options.

7.4.2.2

Trip Matrix Building and Assignment
The traffic flows and junction turning movements included in the COBA model were defined
from direct observation during the 2004 and 2008 traffic surveys. Consequently, the
development of a separate trip matrix and a trip assignment algorithm is not required to
define existing traffic conditions on the network.
The 12 hour traffic composition adopted for the model is based on a combination of the
simplified vehicle classes adopted for the 2004 and 2008 traffic surveys and national
characteristics as follows:
•
•
•
•
•
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The characteristics of the current York Street junction are such that relevant trip patterns
through the immediate area can be estimated from observed traffic flows entering and
exiting the interchange at the various junctions. The 12-hour link flows and turning
movements are therefore based on the observed traffic flows.
7.4.2.3

Traffic Annualisation Factors
Traffic annualisation factors are used within the COBA model to derive total annual
information from the observed daily traffic flow data.
In COBA, the ‘E’ factor is used to convert the 12-hour average weekday traffic flow to a
corresponding 16-hour average weekday traffic flow and the ‘M’ factor is used to convert
this 16-hour flow to a 24-hour total annual flow to provide a suitable basis for the 60-year
economic appraisal of the preferred schemes.
For this initial assessment of the Preliminary Options, a default ‘E’ factor of 1.15 and a
default ‘M’ factor of 360 has been adopted which are typical values for Built-up Principal
Networks.

7.4.2.4

Model Validation
In the case of the proposed York Street Interchange, changes in travel times between the
Do-Minimum and the Do-Something networks are likely to represent the most significant
change in road user economic benefits. It is therefore important to demonstrate that the DoMinimum model provides a reasonable basis to assess transport conditions within the study
area.
To demonstrate that the model provides a reasonable representation of existing transport
conditions in the area, the observed journey times and modelled times derived from the
COBA model were compared. The results of this comparison for the Red and Blue routes
are shown in Tables 7.4.1 and 7.4.2 respectively.
Table 7.4.1: Summary of JTS results (Red route)
TOTAL
AVERAGE TIME
(mins)

AVERAGE
SPEED (kph)

Observed

6.8

30.5

Modelled

6.7

31.0

Difference

-0.1

0.5

% Difference

-1.5%

1.5%

RED ROUTE
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Table 7.4.2: Summary of JTS results (Blue route)
TOTAL
AVERAGE TIME
(mins)

AVERAGE
SPEED (kph)

Observed

10.9

21.2

Modelled

9.7

23.7

Difference

-1.2

2.5

% Difference

-10.4%

11.7%

BLUE ROUTE

Examination of the above data indicates that the model provides a reasonable
representation of observed operating conditions. The correlation between the observed
times on the Red route and the modelled times derived from the calibrated model confirms
that the model provides a reasonable representation of actual conditions on the network.
On the Blue route, the difference between the observed times and the modelled times is
more significant but reflects the normal variations in congested urban road networks,
especially when the route passes through a series of heavily trafficked junctions.

7.4.3

COBA Do-Something Network
The general layout of the Preliminary Options, including aerial views captured from the 3
dimensional model of the area, and the corresponding network diagrams indicating the
locations of the various links and nodes which define the highway network for the COBA DoSomething models, are shown in Figures 7.4.4 to 7.4.21.
The COBA Do-Something networks consist of six discrete models, one for each of the
Preliminary Options.
As noted above, the characteristics of the York Street junction and indeed the Preliminary
Options are such that relevant trip patterns through the immediate area can be estimated
from observed traffic flows. For the strategic movements in the area, it is likely that all traffic
would transfer on to the new links.
The majority of traffic movements would be accommodated by the proposed new links.
However, on some options, the closure of links in the existing network, including for
example the on-slip and off-slips to Clifton Street, results in traffic being displaced on to the
surrounding road network.
For the purpose of the initial assessment it has been assumed that any displaced traffic
could be accommodated within the local area, including in particular on Corporation Street
and the Dunbar Link, Frederick Street, Clifton Street route. However, it should be noted that
no information is presently available on traffic flows along these routes and consequently
the corresponding economic costs of traffic using these alternative routes cannot be
quantified at this stage resulting in an overestimation of the economic benefits of the DoSomething options. Nevertheless, these unquantifiable costs are likely to be significant and
will need to be quantified at a later stage in the development and assessment of the
Preliminary Options.
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7.5

Future Conditions
For the purpose of the economic assessment, it has been assumed that construction of the
Scheme would be undertaken in 2013 and 2014, with the Scheme opening in 2015. This
timeframe has been adopted to provide a reasonable basis for the economic assessment of
the Preliminary Options.
Although significant land use changes within the Belfast area are likely to occur which would
affect traffic conditions within the study area, it is considered that the most likely forecast of
long term traffic growth within the key transport corridor for inclusion in the current
assessment of the Preliminary Options can best be defined by the application of national
forecasts of traffic growth. The National Road Traffic Forecasts (NRTF) of growth have
therefore been adopted to provide a reasonable estimate of long-term future traffic flows
along the route over the 60 year economic assessment period.
In accordance with general procedures for assessing major road schemes, future traffic
growth is based on the central national traffic growth forecasts. In the case of York Street, it
should be noted that traffic within the area is generally constrained by the capacity and
prevailing operating conditions on the surrounding road network. It is therefore possible that
traffic growth could be constrained to the low national traffic growth forecasts.
For the purpose of the economic assessment, two traffic growth scenarios have therefore
been considered, namely the NRTF low and NRTF central traffic growth scenarios.
The traffic growth factors defined in COBA from the 2004 base year to the 2015 opening
year and the 2029 design year, 15 years after opening, under both the low and central traffic
growth scenario are shown in Table 7.5.1.
Table 7.5.1: NRTF growth factors
PERIOD (YEARS)

LOW GROWTH

CENTRAL GROWTH

2004 Base Year to 2008
Current Year

1.05

1.07

2004 Base Year to 2015
Opening Year

1.14

1.18

2004 Base Year to 2029
Design Year

1.24

1.36
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7.6

Operational Assessment of Preliminary Options

7.6.1

Introduction
This section of the report provides a general description of the Preliminary Options in terms
of traffic operation and presents an operational assessment of the Preliminary Options
considering traffic flows, journey times and network capacity.
At this stage, six Preliminary Options have been examined to improve conditions in the York
Street area of Belfast.

7.6.2

Description of Preliminary Options

7.6.2.1

Preliminary Option 1
A detailed plan showing Preliminary Option 1 is shown in Figure 7.6.1. The plan also
indicates the locations of the proposed speed limits.
Strategic Movements – Westlink/M2/M3
Preliminary Option 1 would provide an uninterrupted link from Westlink to the M2 and from
the M2 to Westlink. This Preliminary Option would also provide an uninterrupted link from
Westlink to the M3, however from the M3 to Westlink traffic would pass through traffic
signals at the intersection with York Street as in the existing network, with two lanes to cater
for traffic to Westlink as opposed to three lanes in the current arrangement. The existing
link between the M2 and M3 would be retained.
Local Movements - York Street
Traffic from York Street (South) would no longer be permitted to turn left on to Westlink, but
could follow Frederick Street and Clifton Street to access Westlink, which is a similar
distance. Traffic would be permitted to turn left from Great George’s Street on to York
Street. The right-hand lane on York Street would be converted from a north-bound to a
south-bound direction.
This Preliminary Option would also provide an uninterrupted link from York Street to the M2.
The York Street to M3 movement would not be accommodated within the proposed
interchange.
Local Movements – Nelson Street
Nelson Street between Dock Street and Great George’s Street would be closed to traffic to
accommodate the new links to Westlink and the M3. Consequently, traffic on Nelson Street
would be displaced on to the surrounding road network. For the purpose of this initial
assessment, it has been assumed that Corporation Street would be opened to two-way
traffic to accommodate this displaced traffic.
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Junction Arrangements
The existing traffic signals at York Street/Great George’s Street would be retained to
manage traffic demand at this junction, although the left-turn movement from York Street to
Westlink would no longer be permitted.
A new left turn manoeuvre would be permitted at the traffic signals from Great George’s
Street to York Street on to the new single south-bound lane to Frederick Street.
The existing traffic signals at York Street/York Link would be removed to allow traffic
progressing along York Street or to the M2 to travel uninterrupted. Vehicles turning left from
Westlink to York Street would pass through a new priority junction.
The junction arrangement at York Street/Dock Street would remain unchanged.
The existing traffic signals at Dock Street/Nelson Street would be altered to accommodate
two new one-way links to Westlink and the M3, in place of Nelson Street.
With Nelson Street closed to traffic, the existing traffic signals at York Link and Great
George’s Street would be removed.
7.6.2.2

Preliminary Option 2
A detailed plan showing Preliminary Option 2 is shown in Figure 7.6.2. The plan also
indicates the locations of the proposed speed limits.
Strategic Movements – Westlink/M2/M3
Preliminary Option 2 would provide an uninterrupted link from Westlink to the M2 and from
the M2 to Westlink. This Preliminary Option would also provide an uninterrupted link from
Westlink to the M3 and from the M3 to Westlink. The existing link between the M2 and M3
would be retained.
Local Movements - York Street
Traffic from York Street (South) would no longer be permitted to turn left on to Westlink, but
could follow Frederick Street and Clifton Street to access Westlink, which is a similar
distance. Traffic would be permitted to turn left from Great George’s Street on to York
Street. The right-hand lane on York Street would be converted from a north-bound to a
south-bound direction.
This Preliminary Option would also provide an uninterrupted link from York Street to the M2.
The York Street to M3 movement would not be accommodated within the proposed
interchange.
Local Movements – Nelson Street
Nelson Street between Dock Street and Great George’s Street would be closed to traffic to
accommodate the new link to the M3. Consequently, traffic on Nelson Street would be
displaced on to the surrounding road network. For the purpose of this initial assessment, it
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has been assumed that Corporation Street would be opened to two-way traffic to
accommodate this displaced traffic. This Preliminary Option would also provide an
uninterrupted link from Nelson Street, north of Dock Street to Westlink.
Junction Arrangements
The existing traffic signals at York Street/Great George’s Street would be retained to
manage traffic demand at this junction, although the left turn movement from York Street to
Westlink would no longer be permitted. The Great George’s Street to Westlink movement
would no longer be permitted.
A new left turn manoeuvre would be permitted at the traffic signals from Great George’s
Street to York Street on to the new single south-bound lane to Frederick Street.
The existing traffic signals at York Street/York Link would be removed to allow traffic
progressing along York Street or to the M2 to travel uninterrupted. Vehicles turning left from
Westlink to York Street would pass through a new priority junction.
The junction arrangement at York Street/Dock Street would remain unchanged.
The existing traffic signals at Dock Street/Nelson Street would be altered to accommodate a
new one-way link to the M3, in place of Nelson Street.
With Nelson Street closed to traffic, the existing traffic signals at York Link and Great
George’s Street would be removed.
7.6.2.3

Preliminary Option 3
A detailed plan showing Preliminary Option 3 is shown in Figure 7.6.3. The plan also
indicates the locations of the proposed speed limits.
Strategic Movements – Westlink/M2/M3
Preliminary Option 3 would provide an uninterrupted link from Westlink to the M2 and from
the M2 to Westlink. This Preliminary Option would also provide an uninterrupted link from
Westlink to the M3 and from the M3 to Westlink. The existing link between the M2 and M3
would be retained.
Local Movements - York Street
Traffic from York Street (South) would no longer be permitted to turn left on to Westlink, but
could follow Frederick Street and Clifton Street to access Westlink, which is a similar
distance. Traffic would be permitted to turn left from Great George’s Street on to York
Street. The right-hand lane on York Street would be converted from a north-bound to a
south-bound direction.
This Preliminary Option would also provide an uninterrupted link from York Street to the M2.
The York Street to M3 movement would not be accommodated within the proposed
interchange.
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Local Movements – Nelson Street
Nelson Street between Dock Street and Great George’s Street would be closed to traffic to
accommodate the new links to Westlink and the M3. Consequently, traffic on Nelson Street
would be displaced on to the surrounding road network. For the purpose of this initial
assessment, it has been assumed that Corporation Street would be opened to two-way
traffic to accommodate this displaced traffic.
Junction Arrangements
The existing traffic signals at York Street/Great George’s Street would be retained to
manage traffic demand at this junction, although the left turn movement from York Street to
Westlink would no longer be permitted.
A new left turn manoeuvre would be permitted at the traffic signals from Great George’s
Street to York Street on to the new single south-bound lane to Frederick Street.
The existing traffic signals at York Street/York Link would be removed to allow traffic
progressing along York Street or to the M2 to travel uninterrupted. Vehicles turning left from
Westlink to York Street would pass through a new priority junction.
The junction arrangement at York Street/Dock Street would remain unchanged.
The existing traffic signals at Dock Street/Nelson Street would be altered to accommodate
two new one-way links to Westlink and the M3, in place of Nelson Street.
With Nelson Street closed to traffic, the existing traffic signals at York Link and Great
George’s Street would be removed.
7.6.2.4

Preliminary Option 4
A detailed plan showing Preliminary Option 4 is shown in Figure 7.6.4. The plan also
indicates the locations of the proposed speed limits.
Strategic Movements – Westlink/M2/M3
Preliminary Option 4 would provide an uninterrupted link from Westlink to the M2 and from
the M2 to Westlink. This Preliminary Option would also provide an uninterrupted link from
Westlink to the M3, and from the M3 to Westlink. The existing link between the M2 and M3
would be retained.
Local Movements - York Street
Traffic from York Street (South) would no longer be permitted to turn left on to Westlink, but
could follow Frederick Street and Clifton Street to access Westlink, which is a similar
distance. Traffic would be permitted to turn left from Great George’s Street on to York
Street. The right-hand lane on York Street would be converted from a north-bound to a
south-bound direction.
This Preliminary Option would also provide an uninterrupted link from York Street to the M2.
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The York Street to M3 movement would not be accommodated within the proposed
interchange.
Local Movements – Nelson Street
Nelson Street between Dock Street and Great George’s Street would be closed to traffic to
accommodate the new links to Westlink and the M3. Consequently, traffic on Nelson Street
would be displaced on to the surrounding road network. For the purpose of this initial
assessment, it has been assumed that Corporation Street would be opened to two-way
traffic to accommodate this displaced traffic.
Junction Arrangements
The existing traffic signals at York Street/Great George’s Street would be retained to
manage traffic demand at this junction, although the left turn movement from York Street to
Westlink would no longer be permitted.
A new left turn manoeuvre would be permitted at the traffic signals from Great George’s
Street to York Street on to the new single south-bound lane to Frederick Street.
The existing traffic signals at York Street/York Link would be removed to allow traffic
progressing along York Street or to the M2 to travel uninterrupted. Vehicles turning left from
Westlink to York Street would pass through a new priority junction.
The junction arrangement at York Street/Dock Street would remain unchanged.
The existing traffic signals at Dock Street/Nelson Street would be altered to accommodate
two new one-way links to Westlink and the M3, in place of Nelson Street.
With Nelson Street closed to traffic, the existing traffic signals at York Link and Great
George’s Street would be removed.
7.6.2.5

Preliminary Option 5
A detailed plan showing Preliminary Option 5 is shown in Figure 7.6.5. The plan also
indicates the locations of the proposed speed limits.
Strategic Movements – Westlink/M2/M3
Preliminary Option 5 would provide an uninterrupted link from Westlink to the M2 and from
the M2 to Westlink. This Preliminary Option would also provide an uninterrupted link from
Westlink to the M3, however from the M3 to Westlink traffic would pass through traffic
signals at the intersection with York Street as in the existing network, with two lanes to cater
for traffic to Westlink as opposed to three lanes in the current arrangement. The existing
link between the M2 and M3 would be retained.
Local Movements - York Street
Traffic from York Street (South) would no longer be permitted to turn left on to Westlink, but
could follow Frederick Street and Clifton Street to access Westlink, which is a similar
distance. Traffic would be permitted to turn left from Great George’s Street on to York
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Street. The right-hand lane on York Street would be converted from a north-bound to a
south-bound direction.
This Preliminary Option would also provide an uninterrupted link from York Street to the M2.
The York Street to M3 movement would not be accommodated within the proposed
interchange.
Local Movements – Nelson Street
Nelson Street between Dock Street and Great George’s Street would be closed to traffic to
accommodate the new links to Westlink and the M3. Consequently, traffic on Nelson Street
would be displaced on to the surrounding road network. For the purpose of this initial
assessment, it has been assumed that Corporation Street would be opened to two-way
traffic to accommodate this displaced traffic.
This Preliminary Option would also provide an uninterrupted link from Westlink to the traffic
signals at Dock Street/Corporation Street.
Junction Arrangements
The existing traffic signals at York Street/Great George’s Street would be retained to
manage traffic demand at this junction, although the left turn movement from York Street to
Westlink would no longer be permitted.
A new left turn manoeuvre would be permitted at the traffic signals from Great George’s
Street to York Street on to the new single south-bound lane to Frederick Street.
The existing traffic signals at York Street/York Link would be removed to allow traffic
progressing along York Street or to the M2 to travel uninterrupted. Vehicles turning left from
Westlink to York Street would pass through a new priority junction.
The junction arrangement at York Street/Dock Street would remain unchanged.
The existing traffic signals at Dock Street/Nelson Street would be altered to accommodate
two new one-way links to Westlink and the M3, in place of Nelson Street.
With Nelson Street closed to traffic, the existing traffic signals at York Link and Great
George’s Street would be removed.
7.6.2.6

Preliminary Option 6
A detailed plan showing Preliminary Option 6 is shown in Figure 7.6.6. The plan also
indicates the locations of the proposed speed limits.
Strategic Movements – Westlink/M2/M3
Preliminary Option 6 would provide an uninterrupted link from Westlink to the M2 and from
the M2 to Westlink. Traffic from Westlink would pass through the existing traffic signals at
York Street/York Link and the existing traffic signals at Nelson Street/York Link to the M3.
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This Preliminary Option would also provide and uninterrupted link from the M3 to Westlink.
The existing link between the M2 and M3 would be retained.
Local Movements - York Street
Traffic from York Street (South) would no longer be permitted to turn left on to Westlink, but
could follow Frederick Street and Clifton Street to access Westlink, which is a similar
distance. Traffic would be permitted to turn left from Great George’s Street on to York
Street. The right-hand lane on York Street would be converted from a north-bound to a
south-bound direction.
Traffic on York Street travelling to the M2 would pass through the existing traffic signals at
York Street/York Link.
The York Street to M3 movement would remain unchanged, with traffic passing through a
priority junction at York Link, and traffic signals at Nelson Street/York Link.
Local Movements – Nelson Street
Nelson Street between Dock Street and York Link would remain open to traffic but the
section between York Link and Great George’s Street would be closed to accommodate the
new link from the M3 to Westlink. Consequently, traffic on Nelson Street would be
displaced on to the surrounding road network. For the purpose of this initial assessment, it
has been assumed that Corporation Street would be opened to two-way traffic to
accommodate this displaced traffic. This option would also provide an uninterrupted link
from Nelson Street, north of Dock Street, to Westlink.
Junction Arrangements
The existing traffic signals at York Street/Great George’s Street would be retained to
manage traffic demand at this junction, although the left turn movement from York Street to
Westlink would no longer be permitted. The Great George’s Street to Westlink movement
would no longer pass through the traffic signals.
A new left turn manoeuvre would be permitted at the traffic signals from Great George’s
Street to York Street on to the new single south-bound lane to Frederick Street.
The existing traffic signals at York Street/York Link would be retained to manage traffic
demand at this junction.
The junction arrangements at York Street/Dock Street and Nelson Street/Dock Street would
remain unchanged.
With Nelson Street closed to traffic between York Link and Great George’s Street, the
existing traffic signals at York Link/Nelson Street would be reconfigured to accommodate
the new traffic movements.
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7.6.3

Traffic Flows

7.6.3.1

Do-Minimum Network
The Preliminary Options have been developed to improve the movement of strategic traffic
through the junction between Westlink, the M2 and the M3. Through the development of the
various computer models and an estimate of the likely changes in travel patterns resulting
from the provision of the proposed Scheme, taking into account the effects of displaced
traffic for movements that are not accommodated by the new links, the likely changes in
traffic volumes across the network can be estimated.
The observed 24-hour traffic flows for the Do-Minimum network in the 2004 base traffic year
are shown in Figure 7.6.7.
Examination of the 2004 traffic flows indicates that the following traffic volumes, in vehicles
per day (vpd), would pass through the junction:
•
•
•
•
•

some 22,400 vpd would approach the junction on York Street;
some 40,700 vpd would approach the junction on Westlink;
some 20,300 vpd would approach the junction on M2 south-bound off-slip;
some 11,600 vpd would approach the junction on Nelson Street; and
some 16,400 vpd would approach the junction on M3 west-bound off-slip.

The estimated 24-hour traffic flows for the Do-Minimum network in the 2015 year of
opening, under the NRTF low traffic growth scenario, are shown in Figure 7.6.8. The
corresponding traffic flows based on the NRTF central growth scenario are shown in Figure
7.6.9.
It should be noted that current traffic flows on the links that define the periphery of the
COBA model are not available as these routes are outside the surveyed area.
Consequently the operational and economic impact on these links cannot be assessed at
this stage. This also applies to flows on the M2/M3, where an assumed traffic volume has
been adopted in the model for this section of the motorway.
Although the traffic flows on the north facing Clifton Street on-slip and off-slip were counted,
it is possible that these flows are not fully representative of typical conditions given the
ongoing traffic management works on Westlink and the effects of local travel patterns.
The modelling of future conditions also assumes that Corporation Street, which is presently
closed to traffic, would be opened to two-way traffic as part of the proposed Scheme to
accommodate displaced traffic.
Although the above considerations are important, the results from the model are considered
to be sufficient to allow a comparative assessment of the various options at this stage,
although a more detailed analysis of traffic conditions will be required as the Scheme
develops.
Examination of the traffic flows in 2015 under the NRTF low traffic growth scenario indicates
the following traffic volumes, in vpd, would pass through the junction:
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some 25,500 vpd would approach the junction on York Street;
some 46,200 vpd would approach the junction on Westlink;
some 23,100 vpd would approach the junction on M2 south-bound off-slip;
some 13,200 vpd would approach the junction on Nelson Street; and
some 18,600 vpd would approach the junction on M3 west-bound off-slip.

•
•
•
•
•

Examination of the traffic flows in 2015 under the NRTF central traffic growth scenario
indicates the following traffic volumes would pass through the junction:
some 26,500 vpd would approach the junction on York Street;
some 48,000 vpd would approach the junction on Westlink;
some 24,000 vpd would approach the junction on M2 south-bound off-slip;
some 13,700 vpd would approach the junction on Nelson Street; and
some 19,400 vpd would approach the junction on M3 west-bound off-slip.

•
•
•
•
•

The principal operational effect of the Preliminary Options is to provide improved transport
links for strategic traffic movements by providing a grade separated interchange that avoids
the existing signalised junctions on the surface streets with a consequential reduction in
delays and congestion for strategic traffic travelling between the Westlink and the M2 and
M3.
7.6.3.2

Preliminary Options (Low Traffic Growth)
The estimated 24-hour traffic flows for the Preliminary Options in the 2015 year of opening,
under the NRTF low traffic growth scenario, are shown in Figures 7.6.10 to 7.6.15.
A comparison of the daily traffic flows estimated for each of the key approach roads to the
junction in the 2015 year of opening under the low traffic growth scenario is shown in Table
7.6.1:
Table 7.6.1: Key approach road traffic flows – 2015 AADT (Low Growth)
APPROACH
ROUTE

DO-MIN
TOTAL

York Street
Westlink
M2 S/b off-slip
Nelson Street
M3 W/b off-slip

25,500
46,200
23,100
13,200
18,600

PRELIMINARY OPTION
1

2

3

4

5

6

25,300
47,000
23,100
(4)
5,800
18,600

25,600
47,000
23,100
(4)
5,800
18,600

27,100
47,000
18,100
(4)
5,800
18,600

25,600
47,000
23,100
(4)
5,800
18,600

33,000
38,200
23,100
(4)
9,700
18,600

33,000
38,900
23,100
(4)
5,800
18,600

Note 1: Where an equivalent link is not available, the nearest comparable link(s) have been used
Note 2: Traffic flows on Nelson Street are not directly comparable across all options due to road closures
Note 3: In the Do-Something options, York Street becomes a two-way link
Note 4: Link accommodates only Nelson Street to M3 traffic.

In comparing the traffic flows across the various options, the following key issues should be
taken into account:
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•
•
•

the closure of either the Clifton Street on-slip or off-slip would result in traffic
reassignment over a wide area and possibly outside the modelled area;
the closure of Nelson Street to through traffic would result in traffic reassignment over a
wide area and possibly outside the modelled area; and
the introduction of two-way traffic on York Street, albeit restricted to a single lane
requires careful consideration in terms of access and safety.

Examination of the traffic flows in the above Table for the Do-Minimum network and the
Preliminary Options indicates that the volume of traffic on York Street is similar across all
options with the exception of Preliminary Options 5 and 6 where the flow increases
significantly due to the closure of the north facing Clifton Street on-slip, which carries some
9,000 vehicles, and the consequential reassignment of traffic along Frederick Street to York
Street.
Similarly, the volume of traffic approaching from Westlink reduces significantly in Preliminary
Options 5 and 6 due to the closure of the north facing Clifton Street on-slip.
In Preliminary Option 3, the volume of traffic on the M2 south-bound off-slip reduces
significantly compared to the other options due to closure of the north facing Clifton Street
off-slip which carries some 5,000 vehicles in the Do-Minimum network. It is likely that this
traffic would be displaced on to the wider road network.
The volume of traffic on Nelson Street varies significantly compared to the Do-Minimum
network due to the proposed layouts. In all Preliminary Options, Nelson Street would be
closed to through traffic and would only accommodate traffic travelling to the M3 east-bound
on-slip. However, in Preliminary Option 5, an additional 3,900 vehicles are attracted to
Nelson Street due to the closure of the north facing Clifton Street on-slip and the
consequential reassignment of traffic along Frederick Street, York Street and Dock Street.
Although in Preliminary Option 6, the north facing Clifton Street on-slip is also closed, the
reassigned traffic could use Frederick Street, York Street and York Link to access the M3
east-bound on-slip.
The volume of traffic on the M3 west-bound off-slip is constant across all Preliminary
Options.
7.6.3.3

Preliminary Options (Central Traffic Growth)
The estimated 24-hour traffic flows for the Preliminary Options in the 2015 year of opening,
under the NRTF central traffic growth scenario, are shown in Figures 7.6.16 to 7.6.21.
A comparison of the daily traffic flows estimated for each of the key approach roads to the
junction in the 2015 year of opening under the central traffic growth scenario is shown in
Table 7.6.2:

March 2009

259

DRD Roads Service
York Street Interchange

Table 7.6.2: Key approach road traffic flows – 2015 AADT (Central Growth)
APPROACH
ROUTE

DO-MIN
TOTAL

1

2

3

4

5

6

York Street
Westlink
M2 S/b off-slip
Nelson Street
M3 W/b off-slip

26,500
48,000
24,000
13,700
19,400

26,300
48,900
24,000
(4)
6,000
19,300

26,600
48,900
24,000
(4)
6,000
19,300

28,200
48,900
18,800
(4)
6,000
19,300

26,600
48,900
24,000
(4)
6,000
19,300

34,300
39,600
24,000
(4)
10,100
19,300

34,300
40,500
24,000
(4)
6,000
19,300

PRELIMINARY OPTION

Note 1: Where an equivalent link is not available, the nearest comparable link(s) have been used
Note 2: Traffic flows on Nelson Street are not directly comparable across all options due to road closures
Note 3: In the Do-Something options, York Street becomes a two-way link
Note 4: Link accommodates only Nelson Street to M3 traffic.

The comments above for the low growth scenario are equally applicable to the central
growth figures shown in the above Table.

7.6.4

Journey Times

7.6.4.1

Do-Minimum Network
Savings in journey time are generally one of the most significant benefits resulting from the
provision of a new transport improvement scheme. Although COBA reports link transit
times along predefined routes in the modelled network, this information excludes junction
delays, which in the case of the proposed York Street Interchange is an important
consideration when comparing the overall changes in journey time.
To provide a direct comparison between journey times on the Do-Minimum and the DoSomething networks, the average vehicle speeds for each link in the network and the
corresponding junction delays along the route were extracted from the COBA models for
light vehicles based on Flow Group 2 traffic flow conditions. As Flow Group 2 generally
represents operating conditions during the day, but excludes the busiest peak period, it is
reasonable to assume that the time savings in Flow Group 4, which generally represents the
peak period, would be higher.

7.6.4.2

Preliminary Options (Low Traffic Growth)
The comparison of journey times based on the directional routes between the strategic
points, namely Westlink, the M2 and the M3, for each of the Preliminary Options under the
low traffic growth scenario are shown in Tables 7.6.3 to 7.6.6. This includes details for both
COBA Flow Group 2, which is generally representative of off-peak conditions, and COBA
Flow Group 4, which is generally representative of peak conditions, and for the 2015
opening year and the 2029 design year.
The results of this comparison indicate that the various Preliminary Options would deliver
significant savings in journey times on these strategic routes.
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Table 7.6.3: Reduction in journey time – 2015 Flow Group 2 (Low Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

21
42
28
11
3
9

18
47
25
32
11
7

19
43
25
36
3
7

18
46
27
31
11
6

15
42
27
14
2
5

25
49
14
32
10
4

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.

Table 7.6.4: Reduction in journey time – 2029 Flow Group 2 (Low Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

22
44
29
13
3
10

19
49
26
34
10
8

20
44
26
37
3
8

19
47
28
33
10
7

17
43
27
15
2
6

26
50
15
34
8
5

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.

Table 7.6.5: Reduction in journey time – 2015 Flow Group 4 (Low Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

33
58
47
28
1
3

32
62
45
49
1
4

33
60
45
52
1
4

32
61
45
49
2
3

35
59
44
27
1
4

40
63
30
50
1
2

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.
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Table 7.6.6: Reduction in journey time – 2029 Flow Group 4 (Low Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

44
65
55
37
1
3

43
68
54
56
1
3

44
67
54
59
1
3

43
67
54
56
2
3

44
66
53
36
1
2

48
69
52
57
1
1

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.

It should be noted that the information presented in the above Tables assumes that traffic
within the general area would increase from the base traffic year to the 2015 opening year
and 2029 design year in line with NRTF low growth forecasts in both the Do-Minimum and
Do-Something network which may not be achievable given the local constraints.
Examination of the above journey time information for traffic conditions indicates that
journey times from Westlink to the M2 would reduce by 15% to 25% in 2015 under Flow
Group 2 reducing further to 17% to 26% in 2029. Preliminary Option 6 provides the highest
reduction in journey times.
In the reverse direction, journey times from the M2 to Westlink would reduce by 42% to 49%
in 2015 under Flow Group 2 reducing further to 43% to 50% in 2029, with Preliminary
Option 6 providing the highest reduction in journey times.
Journey times from the Westlink to the M3 would reduce by 14% to 28% in 2015 under Flow
Group 2 reducing further to 15% to 29% in 2029, with Preliminary Option 1 providing the
highest reduction in journey times.
In the reverse direction, journey times from the M3 to Westlink would reduce by 11% to 36%
in 2015 under Flow Group 2 reducing further to 15% to 37% in 2029, with Preliminary
Option 3 providing the highest reduction in journey times.
Although the proposed improvements do not include specific improvements to the M2/M3,
the location of merge/diverge points can result in changes in operating conditions along the
motorway. Journey times from the M2 to the M3 would reduce by 2% to 11% in 2015 under
Flow Group 2 reducing to 2% to 10% in 2029, with Preliminary Options 2 and 4 providing
the highest reduction in journey times. In the reverse direction, journey times from the M3 to
M2 would reduce by 4% to 9% in 2015 under Flow Group 2 reducing to 5% to 10% in 2029,
with Preliminary Option 1 generally providing the highest reduction in journey times.
Based on Flow Group 4, which typically represents peak operating conditions, all six
Preliminary Options would generally deliver additional time savings in both the 2015
opening year and 2029 design year relative to conditions in Flow Group 2.
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7.6.4.3

Preliminary Options (Central Traffic Growth)
The comparison of journey times based on the directional routes between the strategic
points, namely Westlink, the M2 and the M3, for each of the Preliminary Options under the
central traffic growth scenario are shown in Tables 7.6.7 to 7.6.10. This includes details for
both COBA Flow Group 2, which is generally representative of off-peak conditions, and
COBA Flow Group 4, which is generally representative of peak conditions, and for the 2015
opening year and the 2029 design year.
The results of this comparison indicate that the various improvement options would deliver
significant savings in journey times on these strategic routes.
Table 7.6.7: Reduction in journey time – 2015 Flow Group 2 (Central Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

21
43
28
12
3
9

19
48
25
33
11
7

19
43
25
36
3
7

19
46
27
32
10
7

16
42
27
14
2
5

25
50
14
33
9
4

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.

Table 7.6.8: Reduction in journey time – 2029 Flow Group 2 (Central Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

23
45
30
15
2
10

21
50
27
36
7
8

22
46
27
39
2
8

21
49
28
35
8
8

20
45
27
16
1
7

27
52
17
36
6
6

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.
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Table 7.6.9: Reduction in journey time – 2015 Flow Group 4 (Central Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

36
61
50
30
1
3

36
64
48
52
1
3

36
62
48
54
1
3

35
63
48
51
2
3

38
61
46
30
1
3

42
65
32
52
1
2

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.

Table 7.6.10: Reduction in journey time – 2029 Flow Group 4 (Central Growth)
ROUTE

DO-MIN
TOTAL
TIME

1
(%)

TIME SAVING FOR PRELIMINARY OPTION
2
3
4
5
6
(%)
(%)
(%)
(%)
(%)

(MINS)
Westlink – M2
M2 – Westlink
Westlink – M3
M3 – Westlink
M2 – M3
M3 – M2

2.14
3.82
2.19
2.24
1.92
1.82

64
78
68
57
1
2

63
80
67
71
1
3

64
79
67
72
1
3

63
79
67
71
2
3

63
78
66
54
1
2

64
81
53
71
1
0

Note 1: Red: Up to 24%; Yellow: 25% - 49%; Green: 50% and over.

It should be noted that the information presented in the above Tables assumes that traffic
within the general area would increase from the base traffic year to the 2015 opening year
and 2029 design year in line with NRTF central growth forecasts in both the Do-Minimum
and Do-Something network which may not be achievable given the local constraints.
Examination of the above journey time information for traffic conditions indicates that
journey times from Westlink to the M2 would reduce by 16% to 25% in 2015 under Flow
Group 2 reducing further to 20% to 27% in 2029. Preliminary Option 6 provides the highest
reduction in journey times.
In the reverse direction, journey times from the M2 to Westlink would reduce by 42% to 50%
in 2015 under Flow Group 2 reducing further to 45% to 52% in 2029, with Preliminary
Option 6 again providing the highest reduction in journey times.
Journey times from the Westlink to the M3 would reduce by 14% to 28% in 2015 under Flow
Group 2 reducing further to 17% to 30% in 2029, with Preliminary Option 1 providing the
highest reduction in journey times.
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In the reverse direction, journey times from the M3 to Westlink would reduce by 12% to 36%
in 2015 under Flow Group 2 reducing further to 15% to 39% in 2029, with Preliminary
Option 3 providing the highest reduction in journey times.
Although the proposed improvements do not include specific improvements to the M2/M3,
the location of merge/diverge points can result in changes in operating conditions along the
motorway. Journey times from the M2 to the M3 would reduce by 2% to 11% in 2015 under
Flow Group 2 although only 1% to 8% in 2029, with Preliminary Option 4 providing the
highest reduction in journey times. In the reverse direction, journey times from the M3 to M2
would reduce by 4% to 9% in 2015 under Flow Group 2 reducing further to 6% to 10% in
2029, with Preliminary Option 1 generally providing the highest reduction in journey times.
Based on Flow Group 4, which typically represents peak operating conditions, all six
Preliminary Options would generally deliver additional time savings in both the 2015
opening year and 2029 design year relative to conditions in Flow Group 2.

7.6.5

Network Capacity

7.6.5.1

Do-Minimum Network
As part of the overall operational assessment of a proposed road improvement scheme, the
COBA model identifies links and junctions where traffic demand exceeds operating capacity.
Where demand exceeds capacity, delays and the corresponding costs increase
significantly. In urban networks where a number of alternative routes are available, this can
lead to an over-estimate in transport costs as traffic would be more likely to reassign on to
other routes rather than incur higher costs on the original route. Nevertheless, the number
of over-capacity links and junctions provides a measure of operating conditions on the
network.
Based on the information obtained from the COBA models, the links and junctions that are
reported as being over-capacity have been identified to provide an indication of the traffic
conditions on the various networks. The assessment considers the effects of normal
variations in traffic demand that occur during the day, as defined by the various Flow
Groups, and the effects of growth in traffic from the 2004 base year to the 2015 opening
year and the 2029 design year. In the assessment, Flow Group 2 and Flow Group 4
represent the weekday off-peak and peak periods respectively, and Flow Group 9
represents the peak weekend traffic period which can be significant in some areas. The
effects of both the low and central traffic growth forecasts are also considered.
The number of over-capacity links and junctions in the Do-Minimum network is summarised
in Table 7.6.11:
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Table 7.6.11: Do-Minimum – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

1
8
2
2
11
5
2
15
8

0
4
2
1
6
2
2
6
3

1
8
2
2
13
5
4
19
11

0
4
2
1
6
3
2
6
6

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 8 links and 4 junctions. Under the low traffic growth scenario, by the
2015 opening year, these numbers would increase to 11 links and 6 junctions and to 15
links and 6 junctions in 2029. Under the central traffic growth scenario, by the 2015 year of
opening traffic demand on 13 links and 6 junctions would exceed capacity. The number of
links would increase to 19 in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.22 and 7.6.23 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for the Do-Minimum network indicates that traffic flows on the Westlink east
bound carriageway, the Westlink approach to York Street, the M2 north-bound on-slip and
on Great George’s Street would exceed capacity in 2004. Although sections of the M2 and
M3 are also shown as being over-capacity, this analysis is based on estimated traffic flows
as the existing M2/M3 links would not be affected by the proposed improvements. Demand
in 2004 at the York Street/Great George’s Street junction, the Dock Street/York Street
junction and the York Street/M2 north-bound on-slip would also exceed capacity.
By the year 2015 under low traffic growth, demand at the York Street/York Link and York
Link/Nelson Street junctions would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on the M2 would exceed capacity by
2015.
The number of over-capacity links and junctions in each of the Preliminary Options is shown
below. However, in comparing the results of the various options with the Do-Minimum
network, it should be noted that differences can occur due to the number of links used in
each model to define the Preliminary Options. Therefore, comparison of the associated
Figures provides a clearer indication of network performance between the Do-Minimum
network and the Preliminary Options.
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7.6.5.2

Preliminary Option 1
The number of over-capacity links and junctions in Preliminary Option 1 is summarised in
Table 7.6.12:
Table 7.6.12: Preliminary Option 1 – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

0
5
0
0
9
3
0
14
5

0
3
2
0
3
3
2
4
3

0
5
0
0
12
3
2
19
7

0
3
2
1
3
3
2
5
3

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 5 links and 3 junctions, which represents an improvement over the DoMinimum network in the base traffic year. Under the low traffic growth scenario, by the 2015
opening year, these numbers would increase to 9 links and 3 junctions and to 14 links and 4
junctions in 2029. Under the central traffic growth scenario, by the 2015 year of opening
traffic demand on 12 links and 3 junctions would exceed capacity. These numbers would
increase to 19 links and 5 junctions in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.24 and 7.6.25 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for Preliminary Option 1 indicates that traffic flows on the Westlink east-bound
carriageway would exceed capacity in 2004. Although sections of the M2 and M3 are also
shown as being over-capacity, this analysis is based on estimated traffic flows as the
existing M2/M3 links would not be affected by the proposed improvements. Demand in
2004 at the Westlink/York Street (North) junction, the Dock Street/York Street junction and
at the new priority merge on the south-bound M2 to Westlink link from Dock Street would
also exceed capacity, although only simplified modelling of merges on link roads with
40mph speed limits is possible in COBA.
By the year 2029 under low traffic growth, demand at the York Street/M2 north-bound onslip junction would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on the M2 would exceed capacity by
2015.
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7.6.5.3

Preliminary Option 2
The number of over-capacity links and junctions in Preliminary Option 2 is summarised in
Table 7.6.13:
Table 7.6.13: Preliminary Option 2 – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

0
5
0
0
9
3
0
15
5

0
3
2
0
3
2
2
4
3

0
5
0
0
13
3
2
19
7

0
3
2
1
3
3
2
5
3

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 5 links and 3 junctions, which represents an improvement over the DoMinimum network in the base traffic year. Under the low traffic growth scenario, by the 2015
opening year, these numbers would increase to 9 links and 3 junctions and to 15 links and 4
junctions in 2029. Under the central traffic growth scenario, by the 2015 year of opening
traffic demand on 13 links and 3 junctions would exceed capacity. These numbers would
increase to 19 links and 5 junctions in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.26 and 7.6.27 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for Preliminary Option 2 indicates that traffic flows on the Westlink east-bound
carriageway would exceed capacity in 2004. Although sections of the M2 and M3 are also
shown as being over-capacity, this analysis is based on estimated traffic flows as the
existing M2/M3 links would not be affected by the proposed improvements. Demand in
2004 at the Westlink/York Street (North) junction, the Dock Street/York Street junction and
at the new priority merge on the south-bound M2 to Westlink link from Dock Street would
also exceed capacity, although only simplified modelling of merges on link roads with
40mph speed limits is possible in COBA.
By the year 2029 under low traffic growth, demand at the York Street/M2 north-bound onslip junction would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on Corporation Street and on the M2
would exceed capacity by 2015.
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7.6.5.4

Preliminary Option 3
The number of over-capacity links and junctions in Preliminary Option 3 is summarised in
Table 7.6.14:
Table 7.6.14: Preliminary Option 3 – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

0
7
0
0
10
5
0
13
7

0
4
1
0
4
1
1
5
4

0
7
0
0
11
5
3
18
9

0
4
1
1
4
2
1
6
4

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 7 links and 4 junctions, which represents an improvement over the DoMinimum network in the base traffic year. Under the low traffic growth scenario, by the 2015
opening year, these numbers would increase to 10 links and 4 junctions and to 13 links and
5 junctions in 2029. Under the central traffic growth scenario, by the 2015 year of opening
traffic demand on 11 links and 4 junctions would exceed capacity. These numbers would
increase to 18 links and 6 junctions in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.28 and 7.6.29 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for Preliminary Option 3 indicates that traffic flows on the Westlink east-bound
carriageway and on Corporation Street would exceed capacity in 2004. Although sections
of the M2 and M3 are also shown as being over-capacity, this analysis is based on
estimated traffic flows as the existing M2/M3 links would not be affected by the proposed
improvements. Demand in 2004 at the Westlink/York Street (North) junction, the Dock
Street/York Street junction, the Dock Street/Corporation Street junction, and at the new
priority merge on the south-bound M2 to Westlink link from Dock Street would also exceed
capacity, although only simplified modelling of merges on link roads with 40mph speed limits
is possible in COBA.
By the year 2029 under low traffic growth, demand at the York Street/M2 north-bound onslip junction would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on the M2 would exceed capacity by
2015.
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7.6.5.5

Preliminary Option 4
The number of over-capacity links and junctions in Preliminary Option 4 is summarised in
Table 7.6.15:
Table 7.6.15: Preliminary Option 4 – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

0
6
0
0
10
4
0
15
7

0
3
2
0
3
2
2
4
3

0
6
0
0
13
4
2
19
9

0
3
2
1
3
3
2
4
3

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 6 links and 3 junctions, which represents an improvement over the DoMinimum network in the base traffic year. Under the low traffic growth scenario, by the 2015
opening year, these numbers would increase to 10 links and 3 junctions and to 15 links and
4 junctions in 2029. Under the central traffic growth scenario, by the 2015 year of opening
traffic demand on 13 links and 3 junctions would exceed capacity. These numbers would
increase to 19 links and 4 junctions in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.30 and 7.6.31 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for Preliminary Option 4 indicates that traffic flows on the Westlink east-bound
carriageway and on the Westlink to M2/M3 link would exceed capacity in 2004. Although
sections of the M2 and M3 are also shown as being over-capacity, this analysis is based on
estimated traffic flows as the existing M2/M3 links would not be affected by the proposed
improvements. Demand in 2004 at the Westlink/York Street (North) junction, the Dock
Street/York Street junction and at the new priority merge on the south-bound M2 to Westlink
link from Dock Street would also exceed capacity, although only simplified modelling of
merges on link roads with 40mph speed limits is possible in COBA.
By the year 2029 under low traffic growth, demand at the York Street/M2 north-bound onslip junction would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on the M2 and on Corporation Street
would exceed capacity by 2015.
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7.6.5.6

Preliminary Option 5
The number of over-capacity links and junctions in Preliminary Option 5 is summarised in
Table 7.6.16:
Table 7.6.16: Preliminary Option 5 – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

0
7
0
0
12
4
0
19
7

0
1
1
0
4
1
1
5
1

0
7
0
0
16
4
3
23
10

0
1
1
0
5
1
1
5
2

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 7 links and 1 junction, which represents an improvement over the DoMinimum network in the base traffic year. Under the low traffic growth scenario, by the 2015
opening year, these numbers would increase to 12 links and 4 junctions and to 19 links and
5 junctions in 2029. Under the central traffic growth scenario, by the 2015 year of opening
traffic demand on 16 links and 5 junctions would exceed capacity, which is more than the
number of links in the Do-Minimum network. These numbers would increase to 23 links and
5 junctions in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.32 and 7.6.33 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for Preliminary Option 5 indicates that traffic flows on the Westlink east-bound
carriageway and on the M2 north-bound on-slip would exceed capacity in 2004. Although
sections of the M2 and M3 are also shown as being over-capacity, this analysis is based on
estimated traffic flows as the existing M2/M3 links would not be affected by the proposed
improvements. Demand in 2004 at the new priority merge on the south-bound M2 to
Westlink link from Dock Street would also exceed capacity, although only simplified
modelling of merges on link roads with 40mph speed limits is possible in COBA.
By the year 2015 under low traffic growth, demand on York Street and at the York Street/M2
north-bound on-slip junction, the Dock Street/York Street junction and the Dock
Street/Nelson Street junction would exceed capacity. In 2029, demand at the York
Street/Great George’s Street junction would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on the M2, York Street and on
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Corporation Street and at the York Street/Great George’s Street junction would exceed
capacity by 2015.
7.6.5.7

Preliminary Option 6
The number of over-capacity links and junctions in Preliminary Option 6 is summarised in
Table 7.6.17:
Table 7.6.17: Preliminary Option 6 – number of over-capacity links and junctions
YEAR

2004

2015

2029

FLOW GROUP

Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9
Flow Group 2
Flow Group 4
Flow Group 9

LOW GROWTH

CENTRAL GROWTH

LINK

JUNCTION

LINK

JUNCTION

0
5
0
0
7
3
0
12
5

0
2
0
0
3
1
0
4
2

0
5
0
0
10
3
2
15
6

0
2
0
0
4
2
1
5
3

Examination of the above results indicates that traffic demand in 2004 Flow Group 4 would
exceed capacity on 5 links and 2 junctions, which represents an improvement over the DoMinimum network in the base traffic year. Under the low traffic growth scenario, by the 2015
opening year, these numbers would increase to 7 links and 3 junctions and to 12 links and 4
junctions in 2029. Under the central traffic growth scenario, by the 2015 year of opening
traffic demand on 10 links and 4 junctions would exceed capacity. These numbers would
increase to 15 links and 5 junctions in 2029.
The locations of the links and junctions that are over capacity under the low and central
traffic growth forecasts are shown in Figures 7.6.34 and 7.6.35 respectively.
Examination of the over-capacity links and nodes under the 2004, 2015 and 2029 demand
scenarios for Preliminary Option 6 indicates that traffic flows on the Westlink east-bound
carriageway would exceed capacity in 2004. Although sections of the M2 and M3 are also
shown as being over-capacity, this analysis is based on estimated traffic flows as the
existing M2/M3 links would not be affected by the proposed improvements. Demand in
2004 at the Dock Street/York Street junction and at the new priority merge on the south
bound M2 to Westlink link from Dock Street would also exceed capacity, although only
simplified modelling of merges on link roads with 40mph speed limits is possible in COBA.
By the year 2015 under low traffic growth, demand on York Street and at the York
Street/York Link junction would exceed capacity.
The over-capacity links and junctions are similar under the central traffic growth scenario,
although based on the estimated traffic flows, demand on the M2 would exceed capacity by
2015.
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7.7

Road Safety Assessment of Preliminary Options

7.7.1

Road Safety
As this is a Stage 1 assessment, COBA default accident rates have been used to provide a
comparative assessment of the options. A more detailed examination of accident statistics
will be undertaken at a later stage to define accident trends, severities and casualty rates
within the study area.
The changes in the number of personal injury accidents and the corresponding casualty
severities over the 60-year assessment period due to the provision of the Preliminary
Options at the York Street Interchange are shown in Tables 7.7.1 to 7.7.12.
The associated Present Values of Benefit are also shown in the Tables. It should be noted
that due to the characteristics of the new links relative to the existing urban links, the COBA
model indicates that the various improvement options would lead to road safety disbenefits.
Detailed examination of the models indicate that a significant proportion of the accident
costs are attributed to the new weaving sections on Westlink, where it is expected that traffic
conditions on the short length of carriageway to the east of the north facing slips at Clifton
Street would reflect urban driving conditions more than rural driving conditions due to the
effects of weaving traffic. Consequently, the number of accidents predicted by the model is
higher for the Preliminary Options than the number of accidents on the existing section of
Westlink. The effects of adopting rural and urban accident rates are presented later in this
report.

7.7.1.1

Preliminary Option 1
Table 7.7.1: Preliminary Option 1 – accident numbers and costs

Low
Growth
Central
Growth

NETWORK

NO. OF
ACCIDENTS
IN 2015

NO. OF
ACCIDENTS
IN 2029

NO. OF
ACCIDENTS
60 YR
TOTAL

ACCIDENTS
TOTAL
COST
(£M)

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

33.0
39.6
- 6.5
34.3
41.1
- 6.8

32.8
39.4
-6.7
35.9
43.2
- 7.3

1974.1
2374.2
- 400.1
2160.8
2598.8
- 438.0

73.031
86.360
- 13.328
79.662
94.203
- 14.540

Note 1: All costs are in 2002 prices, discounted to 2002
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Table 7.7.2: Preliminary Option 1 – casualties by severity

Low
Growth
Central
Growth

NETWORK

FATAL

SERIOUS

SLIGHT

TOTAL

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

19.2
21.2
- 2.0
21.0
23.2
- 2.2

200.3
227.8
- 27.5
219.3
249.4
- 30.1

2676.1
3249.2
- 573.1
2929.3
3556.7
- 627.4

2895.6
3498.2
- 602.6
3169.6
3829.3
- 659.7

Under the low traffic growth scenario, Preliminary Option 1 would lead to an additional 400
personal injury accidents over the 60-year period, which equates to an economic disbenefit
of £13.3M. Under the central traffic growth scenario, the number of additional accidents
would increase to 438, with a corresponding economic disbenefit of £14.5M.
7.7.1.2

Preliminary Option 2
Table 7.7.3: Preliminary Option 2 – accident numbers and costs

Low
Growth
Central
Growth

NETWORK

NO. OF
ACCIDENTS
IN 2015

NO. OF
ACCIDENTS
IN 2029

NO. OF
ACCIDENTS
60 YR
TOTAL

ACCIDENTS
TOTAL
COST
(£M)

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

33.0
42.0
- 8.9
34.3
43.6
- 9.3

32.8
41.9
- 9.1
35.9
45.9
- 10.0

1974.1
2520.9
- 546.8
2160.8
2759.4
- 598.6

73.031
91.213
- 18.182
79.662
99.498
- 19.836

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.7.4: Preliminary Option 2 – casualties by severity

Low
Growth
Central
Growth

NETWORK

FATAL

SERIOUS

SLIGHT

TOTAL

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

19.2
21.8
- 2.6
21.0
23.8
- 2.9

200.3
239.4
- 39.0
219.3
262.0
- 42.7

2676.1
3446.2
- 770.1
2929.3
3772.3
- 843.0

2895.6
3707.4
- 811.7
3169.6
4058.1
- 888.6

Under the low traffic growth scenario, Preliminary Option 2 would lead to an additional 547
personal injury accidents over the 60-year period, which equates to an economic disbenefit
of £18.2M. Under the central traffic growth scenario, the number of additional accidents
would increase to 599, with a corresponding economic disbenefit of £19.8M.
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7.7.1.3

Preliminary Option 3
Table 7.7.5: Preliminary Option 3 – accident numbers and costs

Low
Growth
Central
Growth

NETWORK

NO. OF
ACCIDENTS
IN 2015

NO. OF
ACCIDENTS
IN 2029

NO. OF
ACCIDENTS
60 YR
TOTAL

ACCIDENTS
TOTAL
COST
(£M)

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

33.0
40.9
- 7.8
34.3
42.5
- 8.1

32.8
40.8
- 8.0
35.9
44.6
- 8.7

1974.1
2453.5
- 479.4
2160.8
2685.7
- 524.8

73.031
88.839
- 15.807
79.662
96.907
- 17.245

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.7.6: Preliminary Option 3 – casualties by severity

Low
Growth
Central
Growth

NETWORK

FATAL

SERIOUS

SLIGHT

TOTAL

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

19.2
21.3
- 2.2
21.0
23.3
- 2.4

200.3
234.0
- 33.6
219.3
256.1
- 36.8

2676.1
3351.5
- 675.4
2929.3
3668.5
- 739.3

2895.6
3606.8
- 711.2
3169.6
3947.9
- 778.5

Under the low traffic growth scenario, Preliminary Option 3 would lead to an additional 479
personal injury accidents over the 60-year period, which equates to an economic disbenefit
of £15.8M. Under the central traffic growth scenario, the number of additional accidents
would increase to 525, with a corresponding economic disbenefit of £17.2M.
7.7.1.4

Preliminary Option 4
Table 7.7.7: Preliminary Option 4 – accident numbers and costs

Low
Growth
Central
Growth

NETWORK

NO. OF
ACCIDENTS
IN 2015

NO. OF
ACCIDENTS
IN 2029

NO. OF
ACCIDENTS
60 YR
TOTAL

ACCIDENTS
TOTAL
COST
(£M)

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

33.0
41.5
- 8.5
34.3
43.2
- 8.8

32.8
41.4
- 8.7
35.9
45.4
- 9.5

1974.1
2494.3
- 520.2
2160.8
2730.3
- 569.4

73.031
90.320
- 17.288
79.662
98.523
- 18.861

Note 1: All costs are in 2002 prices, discounted to 2002
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Table 7.7.8: Preliminary Option 4 – casualties by severity

Low
Growth
Central
Growth

NETWORK

FATAL

SERIOUS

SLIGHT

TOTAL

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

19.2
21.7
- 2.5
21.0
23.7
- 2.8

200.3
236.7
- 36.3
219.3
259.1
- 39.8

2676.1
3414.7
- 738.6
2929.3
3737.8
- 808.5

2895.6
3673.1
- 777.4
3169.6
4020.6
- 851.1

Under the low traffic growth scenario, Preliminary Option 4 would lead to an additional 520
personal injury accidents over the 60-year period, which equates to an economic disbenefit
of £17.3M. Under the central traffic growth scenario, the number of additional accidents
would increase to 569, with a corresponding economic disbenefit of £18.9M.
7.7.1.5

Preliminary Option 5
Table 7.7.9: Preliminary Option 5 – accident numbers and costs

Low
Growth
Central
Growth

NETWORK

NO. OF
ACCIDENTS
IN 2015

NO. OF
ACCIDENTS
IN 2029

NO. OF
ACCIDENTS
60 YR
TOTAL

ACCIDENTS
TOTAL
COST
(£M)

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

33.0
43.0
- 9.9
34.3
44.6
- 10.3

32.8
42.9
- 10.1
35.9
47.0
- 11.1

1974.1
2581.3
- 607.2
2160.8
2825.5
- 664.7

73.031
93.122
- 20.090
79.662
101.580
- 21.918

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.7.10: Preliminary Option 5 – casualties by severity

Low
Growth
Central
Growth

NETWORK

FATAL

SERIOUS

SLIGHT

TOTAL

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

19.2
22.0
- 2.8
21.0
24.1
- 3.1

200.3
243.7
- 43.4
219.3
266.8
- 47.5

2676.1
3529.5
- 853.3
2929.3
3863.4
- 934.1

2895.6
3795.2
- 899.5
3169.6
4154.3
- 984.7

Under the low traffic growth scenario, Preliminary Option 5 would lead to an additional 607
personal injury accidents over the 60-year period, which equates to an economic disbenefit
of £20.1M. Under the central traffic growth scenario, the number of additional accidents
would increase to 665, with a corresponding economic disbenefit of £21.9M.
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7.7.1.6

Preliminary Option 6
Table 7.7.11: Preliminary Option 6 – accident numbers and costs

Low
Growth
Central
Growth

NETWORK

NO. OF
ACCIDENTS
IN 2015

NO. OF
ACCIDENTS
IN 2029

NO. OF
ACCIDENTS
60 YR
TOTAL

ACCIDENTS
TOTAL
COST
(£M)

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

33.0
39.4
- 6.3
34.3
40.9
- 6.6

32.8
39.2
- 6.5
35.9
43.0
- 7.1

1974.1
2362.4
- 388.3
2160.8
2585.9
- 425.1

73.031
85.720
- 12.689
79.662
93.505
- 13.843

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.7.12: Preliminary Option 6 – casualties by severity

Low
Growth
Central
Growth

NETWORK

FATAL

SERIOUS

SLIGHT

TOTAL

Do-Minimum
Do-Something
Benefits
Do-Minimum
Do-Something
Benefits

19.2
20.8
- 1.6
21.0
22.7
- 1.8

200.3
226.6
- 26.2
219.3
248.0
- 28.7

2676.1
3226.5
- 550.4
2929.3
3531.7
- 602.5

2895.6
3473.9
- 578.2
3169.6
3802.4
- 633.0

Under the low traffic growth scenario, Preliminary Option 6 would lead to an additional 388
personal injury accidents over the 60-year period, which equates to an economic disbenefit
of £12.7M. Under the central traffic growth scenario, the number of additional accidents
would increase to 425, with a corresponding economic disbenefit of £13.8M.
The results of the COBA analysis, based on the application of default accident rates,
indicate that the provision of all of the Preliminary Options would lead to an increase in road
safety costs over the 60-year economic life of the Scheme.
As noted previously in this report, detailed examination of the models indicate that a
significant proportion of the accident costs are attributed to the new weaving sections on
Westlink, where it is expected that traffic conditions on the short length of carriageway to the
east of the north facing slips at Clifton Street would reflect urban driving conditions more
than rural driving conditions due to the effects of weaving traffic. Consequently, the number
of accidents predicted by the model is higher for the Preliminary Options than the number of
accidents on the existing section of Westlink.
To assist in quantifying these effects, the characteristics of the east-bound and west-bound
weaving sections in the COBA models were adjusted to adopt rural accident rates which are
significantly lower than the corresponding urban rates per million vehicle kilometre. The
results of the COBA models based on this approach are summarised in Table 7.7.13 to
7.7.16.
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Table 7.7.13: Changes in accident benefits – Low Growth
PRELIMINARY OPTION
WEAVING
TYPE

1
(£M)

2
(£M)

3
(£M)

4
(£M)

5
(£M)

6
(£M)

Urban
Rural
Difference

-13.328
-4.195
9.133

-18.182
-8.689
9.493

-15.807
-10.420
5.387

-17.288
-7.494
9.794

-20.090
-15.979
4.111

-12.689
-8.583
4.106

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.7.14: Changes in accident benefits – Central Growth
PRELIMINARY OPTION
WEAVING
TYPE

1
(£M)

2
(£M)

3
(£M)

4
(£M)

5
(£M)

6
(£M)

Urban
Rural
Difference

-14.540
-4.576
9.964

-19.836
-9.479
10.357

-17.245
-11.368
5.877

-18.861
-8.176
10.685

-21.918
-17.432
4.486

-13.843
-9.364
4.479

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.7.15: Changes in accident reductions – Low Growth
WEAVING
TYPE

OPT 1
NO. OF
ACC. 60
YR
TOTAL

OPT 2
NO. OF
ACC. 60
YR
TOTAL

OPT 3
NO. OF
ACC. 60
YR
TOTAL

OPT 4
NO. OF
ACC. 60
YR
TOTAL

OPT 5
NO. OF
ACC. 60
YR
TOTAL

OPT 6
NO. OF
ACC. 60
YR
TOTAL

Urban
Rural
Difference

-400.1
-122.8
277.3

-546.8
-258.6
288.2

-479.4
-315.8
163.6

-520.2
-222.8
297.4

-607.2
-482.3
124.9

-388.3
-263.7
124.6

Table 7.7.16: Changes in accident reductions – Central Growth
WEAVING
TYPE

OPT 1
NO. OF
ACC. 60
YR
TOTAL

OPT 2
NO. OF
ACC. 60
YR
TOTAL

OPT 3
NO. OF
ACC. 60
YR
TOTAL

OPT 4
NO. OF
ACC. 60
YR
TOTAL

OPT 5
NO. OF
ACC. 60
YR
TOTAL

OPT 6
NO. OF
ACC. 60
YR
TOTAL

Urban
Rural
Difference

-438.0
-134.4
303.6

-598.6
-283.0
315.6

-524.8
-345.8
179.0

-569.4
-243.9
325.5

-664.7
-528.0
136.7

-425.1
-288.6
136.5

March 2009

278

DRD Roads Service
York Street Interchange

The above results indicate that, if traffic conditions on the weaving sections reflect rural
characteristics more than urban characteristics, the accident disbenefits would reduce by
between £4.1M and £9.8M under the low traffic growth scenario. Under the central traffic
growth scenario, the corresponding reductions would be £4.5M to £10.7M. The number of
accidents would also reduce accordingly.
It should be noted that the changes in accident benefits in Preliminary Options 1,2 and 4 are
similar as these options would retain both the north facing Clifton Street on-slip and off-slip.
In contrast, the changes in accident benefits would reduce in Preliminary Option 3 where
only the off-slip would be closed and reduce further in Preliminary Options 5 and 6 where
only the on-slip would be closed.
Based on the above analysis and given that traffic conditions on these short weaving
sections are more likely to reflect urban operating characteristics, the urban results have
been taken forward in the economic assessments of the Preliminary Options.

7.8

Economic Assessment of Preliminary Options

7.8.1

COBA Appraisal
The results of the economic appraisals derived from the COBA models for each of the
Preliminary Options, based on the Scheme costs defined previously and the application of
the NRTF (1997) low and central traffic growth projections, are summarised in Tables 7.8.1
to 7.8.6.

7.8.1.1

Preliminary Option 1
Table 7.8.1: Preliminary Option 1 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

LOW GROWTH

CENTRAL GROWTH

201.131
45.661
155.471
4.405

343.059
45.718
297.341
7.504

Note 1: All costs are in 2002 prices, discounted to 2002

Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 1 result from savings in transit time, which equate to £212.9M under
the low growth scenario, and £356.0M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £13.3M under the low growth scenario, and £14.5M based
on central growth.
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7.8.1.2

Preliminary Option 2
Table 7.8.2: Preliminary Option 2 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

LOW GROWTH

CENTRAL GROWTH

223.422
65.753
157.669
3.398

367.049
65.794
301.255
5.579

Note 1: All costs are in 2002 prices, discounted to 2002

Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 2 result from savings in transit time, which equate to £240.2M under
the low growth scenario, and £385.4M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £18.2M under the low growth scenario, and £19.8M based
on central growth.
7.8.1.3

Preliminary Option 3
Table 7.8.3: Preliminary Option 3 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

LOW GROWTH

CENTRAL GROWTH

150.609
50.951
99.657
2.956

268.272
50.870
217.402
5.274

Note 1: All costs are in 2002 prices, discounted to 2002

Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 3 result from savings in transit time, which equate to £167.5M under
the low growth scenario, and £286.9M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £15.8M under the low growth scenario, and £17.2M based
on central growth.
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7.8.1.4

Preliminary Option 4
Table 7.8.4: Preliminary Option 4 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

LOW GROWTH

CENTRAL GROWTH

225.574
63.893
161.681
3.530

369.972
63.966
306.007
5.784

Note 1: All costs are in 2002 prices, discounted to 2002

Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 4 result from savings in transit time, which equate to £241.0M under
the low growth scenario, and £386.9M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this Preliminary Option
would also lead to road safety disbenefits of £17.3M under the low growth scenario, and
£18.9M based on central growth.
7.8.1.5

Preliminary Option 5
Table 7.8.5: Preliminary Option 5 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

LOW GROWTH

CENTRAL GROWTH

147.390
61.430
85.960
2.399

284.138
61.139
222.999
4.647

Note 1: All costs are in 2002 prices, discounted to 2002

Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 5 result from savings in transit time, which equate to £176.5M under
the low growth scenario, and £315.9M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this Preliminary Option
would also lead to road safety disbenefits of £20.1M under the low growth scenario, and
£21.9M based on central growth.
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7.8.1.6

Preliminary Option 6
Table 7.8.6: Preliminary Option 6 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

LOW GROWTH

CENTRAL GROWTH

213.087
64.663
148.424
3.295

347.155
64.771
282.384
5.360

Note 1: All costs in mid 2002 prices

Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 6 result from savings in transit time, which equate to £221.4M under
the low growth scenario, and £356.4M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £12.7M under the low growth scenario, and £13.8M based
on central growth.
7.8.1.7

Summary
Based on the above results, all of the Preliminary Options would yield a positive Net Present
Value.
In order of Benefit to Cost Ratios (BCRs) under the low traffic growth scenario, the
Preliminary Options are as follows:
•
•
•
•
•
•

Preliminary Option 1 Preliminary Option 4 Preliminary Option 2 Preliminary Option 6 Preliminary Option 3 Preliminary Option 5 -

NPV of £155.471M
NPV of £161.681M
NPV of £157.669M
NPV of £148.424M
NPV of £99.657M
NPV of £85.960M

BCR of 4.405
BCR of 3.530
BCR of 3.398
BCR of 3.295
BCR of 2.956
BCR of 2.399

In order of BCRs under the central traffic growth scenario, the Preliminary Options are as
follows:
•
•
•
•
•
•

Preliminary Option 1 Preliminary Option 4 Preliminary Option 2 Preliminary Option 6 Preliminary Option 3 Preliminary Option 5 -

NPV of £297.341M
NPV of £306.007M
NPV of £301.255M
NPV of £282.384M
NPV of £217.402M
NPV of £222.999M

BCR of 7.504
BCR of 5.784
BCR of 5.579
BCR of 5.360
BCR of 5.274
BCR of 4.647

A more detailed presentation of the COBA results is contained in Tables 7.8.7 to 7.8.12, and
indicates the transport economic efficiency, public accounts and monetised costs and
benefits as defined in COBA11 Tables 15A to 15C.
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In accordance with current government guidelines on the reporting of transport economic
efficiency, the results of the economic appraisal are presented in the market prices unit of
account that was introduced in COBA11.
Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 1 result from savings in transit time, which equate to £212.9M under
the low growth scenario, and £356.0M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £13.3M under the low growth scenario, and £14.5M based
on central growth.
Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 2 result from savings in transit time, which equate to £240.2M under
the low growth scenario, and £385.4M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £18.2M under the low growth scenario, and £19.8M based
on central growth.
Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 3 result from savings in transit time, which equate to £167.5M under
the low growth scenario, and £286.9M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £15.8M under the low growth scenario, and £17.2M based
on central growth.
Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 4 result from savings in transit time, which equate to £241.0M under
the low growth scenario, and £386.9M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this Preliminary Option
would also lead to road safety disbenefits of £17.3M under the low growth scenario, and
£18.9M based on central growth.
Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 5 result from savings in transit time, which equate to £176.5M under
the low growth scenario, and £315.9M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this Preliminary Option
would also lead to road safety disbenefits of £20.1M under the low growth scenario, and
£21.9M based on central growth.
Examination of the more detailed economic information indicates that the principal benefits
of Preliminary Option 6 result from savings in transit time, which equate to £221.4M under
the low growth scenario, and £356.4M based on central growth. However, due to the
characteristics of the new links relative to the existing urban links, this option would also
lead to road safety disbenefits of £12.7M under the low growth scenario, and £13.8M based
on central growth.
In considering the results of the economic assessments presented above, it should be noted
that the economic impact of delays during construction have not been assessed at this
stage. However, given the levels of traffic in the area and the anticipated 2 year
construction programme, it is likely that these costs will be significant.

March 2009

283

DRD Roads Service
York Street Interchange

In addition, the economic impact of displaced traffic over the wider area has not been
assessed at this stage due to the level of traffic information available for the surrounding
road network. Again, it is likely that these additional costs will be significant and will vary for
each option depending upon the nature of any traffic movements that are no longer
accommodated within the proposed interchange.
Although the models are based on the most up to date information available, it should be
noted that the effects of the ongoing roadworks associated with Westlink and Corporation
Street has affected travel patterns and traffic volumes within the modelled area.
Consequently, additional information will be required to define normal conditions in the area
to facilitate a more detailed assessment of the proposed improvements as the Scheme
develops.
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Table 7.8.7: Preliminary Option 1 COBA appraisal
LOW
GROWTH (£k)

CENTRAL
GROWTH (£k)

Consumers (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Net Consumer User Benefits

107,009
24,156
82,853
487
0
0
107,496

175,151
25,888
149,263
539
0
0
175,689

Business Users (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Subtotal
Private Sector Provider Impacts (Operating Costs)
Net Business Impact
Total Present Value of TEE Benefits

105,896
23,904
81,992
816
0
0
106,712
123
106,835
214,330

180,843
26,729
154,114
806
0
0
181,649
126
181,775
357,464

Public Accounts
Government Funding
Operating Costs
Investment Costs
Indirect Tax Revenues
Present Value of Costs
Analysis of Monetised Costs and Benefits
TEE Benefits
Consumer User Benefits
Business Benefits
Private Sector Provider Impacts
Accident Benefits
Emissions Benefits
Present Value of Benefits

153
44,381
1,126
45,661

153
44,381
1,184
45,718

107,496
106,712
123
-13,328
129
201,131

175,689
181,649
126
-14,540
135
343,059

Government Funding (Present Value of Costs)

45,661

45,718

Overall Impact
Net Present Value
Benefit to Cost Ratio

155,471
4.405

297,341
7.504

Note 1: Source: COBA11 Release 7 Tables 15A – 15C
Note 2: Costs refer to a 60-year evaluation period and are in 2002 prices, discounted to 2002.
Note 3: The discount rates are 3.5 percent for 30 years, thereafter 3.0 percent for 46 years, thereafter 2.5 percent.
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Table 7.8.8: Preliminary Option 2 COBA appraisal
LOW
GROWTH (£k)

CENTRAL
GROWTH (£k)

Consumers (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Net Consumer User Benefits

121,047
25,341
95,706
405
0
0
121,451

190,423
26,727
163,696
407
0
0
190,830

Business Users (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Subtotal
Private Sector Provider Impacts (Operating Costs)
Net Business Impact
Total Present Value of TEE Benefits

119,128
24,939
94,189
775
0
0
119,904
121
120,025
241,476

195,025
27,373
167,652
771
0
0
195,795
127
195,922
386,752

Public Accounts
Government Funding
Operating Costs
Investment Costs
Indirect Tax Revenues
Present Value of Costs
Analysis of Monetised Costs and Benefits
TEE Benefits
Consumer User Benefits
Business Benefits
Private Sector Provider Impacts
Accident Benefits
Emissions Benefits
Present Value of Benefits

166
64,469
1,118
65,753

166
64,469
1,159
65,794

121,451
119,904
121
-18,182
127
223,422

190,830
195,795
127
-19,836
132
367,049

Government Funding (Present Value of Costs)

65,753

65,794

Overall Impact
Net Present Value
Benefit to Cost Ratio

157,669
3.398

301,255
5.579

Note 1: Source: COBA11 Release 7 Tables 15A – 15C
Note 2: Costs refer to a 60-year evaluation period and are in 2002 prices, discounted to 2002.
Note 3: The discount rates are 3.5 percent for 30 years, thereafter 3.0 percent for 46 years, thereafter 2.5 percent.
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Table 7.8.9: Preliminary Option 3 COBA appraisal
LOW
GROWTH (£k)

CENTRAL
GROWTH (£k)

Consumers (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Net Consumer User Benefits

85,148
8,841
76,307
-731
0
0
84,417

141,728
7,935
133,793
-836
0
0
140,893

Business Users (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Subtotal
Private Sector Provider Impacts (Operating Costs)
Net Business Impact
Total Present Value of TEE Benefits

82,354
8,551
73,803
-305
0
0
82,049
-33
82,016
166,433

145,174
8,128
137,046
-466
0
0
144,708
-56
144,652
285,544

Public Accounts
Government Funding
Operating Costs
Investment Costs
Indirect Tax Revenues
Present Value of Costs
Analysis of Monetised Costs and Benefits
TEE Benefits
Consumer User Benefits
Business Benefits
Private Sector Provider Impacts
Accident Benefits
Emissions Benefits
Present Value of Benefits

157
50,916
-121
50,951

157
50,916
-202
50,870

84,417
82,049
-33
-15,807
-17
150,609

140,893
144,708
-56
-17,245
-27
268,272

Government Funding (Present Value of Costs)

50,951

50,870

Overall Impact
Net Present Value
Benefit to Cost Ratio

99,657
2.956

217,402
5.274

Note 1: Source: COBA11 Release 7 Tables 15A – 15C
Note 2: Costs refer to a 60-year evaluation period and are in 2002 prices, discounted to 2002.
Note 3: The discount rates are 3.5 percent for 30 years, thereafter 3.0 percent for 46 years, thereafter 2.5 percent.
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Table 7.8.10: Preliminary Option 4 COBA appraisal
LOW
GROWTH (£k)

CENTRAL
GROWTH (£k)

Consumers (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Net Consumer User Benefits

121,615
25,813
95,802
664
0
0
122,279

191,252
27,413
163,839
702
0
0
191,954

Business Users (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Subtotal
Private Sector Provider Impacts (Operating Costs)
Net Business Impact
Total Present Value of TEE Benefits

119,409
25,345
94,064
896
0
0
120,304
130
120,434
242,713

195,669
28,046
167,623
916
0
0
196,585
136
196,721
388,675

Public Accounts
Government Funding
Operating Costs
Investment Costs
Indirect Tax Revenues
Present Value of Costs
Analysis of Monetised Costs and Benefits
TEE Benefits
Consumer User Benefits
Business Benefits
Private Sector Provider Impacts
Accident Benefits
Emissions Benefits
Present Value of Benefits

174
62,413
1,307
63,893

174
62,413
1,379
63,966

122,279
120,304
130
-17,288
150
225,574

191,954
196,585
136
-18,861
158
369,972

Government Funding (Present Value of Costs)

63,893

63,966

Overall Impact
Net Present Value
Benefit to Cost Ratio

161,681
3.530

306,007
5.784

Note 1: Source: COBA11 Release 7 Tables 15A – 15C
Note 2: Costs refer to a 60-year evaluation period and are in 2002 prices, discounted to 2002.
Note 3: The discount rates are 3.5 percent for 30 years, thereafter 3.0 percent for 46 years, thereafter 2.5 percent.
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Table 7.8.11: Preliminary Option 5 COBA appraisal
LOW
GROWTH (£k)

CENTRAL
GROWTH (£k)

Consumers (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Net Consumer User Benefits

87,452
-13,888
101,340
-4,950
0
0
82,502

153,581
-14,930
168,511
-5,356
0
0
148,225

Business Users (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Subtotal
Private Sector Provider Impacts (Operating Costs)
Net Business Impact
Total Present Value of TEE Benefits

89,079
-14,147
103,226
-3,285
0
0
85,794
-423
85,372
167,873

162,355
-15,783
178,138
-3,625
0
0
158,729
-470
158,260
306,485

Public Accounts
Government Funding
Operating Costs
Investment Costs
Indirect Tax Revenues
Present Value of Costs
Analysis of Monetised Costs and Benefits
TEE Benefits
Consumer User Benefits
Business Benefits
Private Sector Provider Impacts
Accident Benefits
Emissions Benefits
Present Value of Benefits

139
64,609
-3,318
61,430

139
64,609
-3,609
61,139

82,502
85,794
-423
-20,090
-393
147,390

148,225
158,729
-470
-21,918
-428
284,138

Government Funding (Present Value of Costs)

61,430

61,139

Overall Impact
Net Present Value
Benefit to Cost Ratio

85,960
2.399

222,999
4.647

Note 1: Source: COBA11 Release 7 Tables 15A – 15C
Note 2: Costs refer to a 60-year evaluation period and are in 2002 prices, discounted to 2002.
Note 3: The discount rates are 3.5 percent for 30 years, thereafter 3.0 percent for 46 years, thereafter 2.5 percent.
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Table 7.8.12: Preliminary Option 6 COBA appraisal
LOW
GROWTH (£k)

CENTRAL
GROWTH (£k)

Consumers (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Net Consumer User Benefits

111,391
27,328
84,063
2,091
0
0
113,482

175,690
28,500
147,190
2,230
0
0
177,919

Business Users (User Benefits)
Travel Time
Approx. Link Transit Time
Approx. Junction Delay
Vehicle Operating Costs
Travel Time and VOC During Construction (QUADRO)
Travel Time and VOC During Maintenance (QUADRO)
Subtotal
Private Sector Provider Impacts (Operating Costs)
Net Business Impact
Total Present Value of TEE Benefits

109,983
26,983
83,000
1,813
0
0
111,797
247
112,043
225,525

180,711
29,314
151,397
1,853
0
0
182,564
252
182,815
360,735

Public Accounts
Government Funding
Operating Costs
Investment Costs
Indirect Tax Revenues
Present Value of Costs
Analysis of Monetised Costs and Benefits
TEE Benefits
Consumer User Benefits
Business Benefits
Private Sector Provider Impacts
Accident Benefits
Emissions Benefits
Present Value of Benefits

166
62,341
2,156
64,663

166
62,341
2,263
64,771

113,482
111,797
247
-12,689
251
213,087

177,919
182,564
252
-13,863
263
347,155

Government Funding (Present Value of Costs)

64,663

64,771

Overall Impact
Net Present Value
Benefit to Cost Ratio

148,424
3.295

282,384
5.360

Note 1: Source: COBA11 Release 7 Tables 15A – 15C
Note 2: Costs refer to a 60-year evaluation period and are in 2002 prices, discounted to 2002.
Note 3: The discount rates are 3.5 percent for 30 years, thereafter 3.0 percent for 46 years, thereafter 2.5 percent.
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7.9

Sensitivity Tests
It is likely that national forecasts of traffic growth would provide the most reasonable
estimate of long-term future traffic flows within the modelled network. However, the existing
level of congestion on both the strategic transport links and the surface road network is such
that continued and sustained growth in traffic levels may not be possible.
The economic appraisals of the improvement options presented in this report are based on
the application of the NRTF low and central growth projections. However, as there is an
inherent degree of uncertainty in predicting traffic flows over the 60-year economic appraisal
period, the Preliminary Options have also been tested considering a zero traffic growth
forecast from the 2004 base year. This is considered to be a severe test of the proposed
improvement schemes in terms of costs and benefits.
The results of the zero traffic growth tests are shown in Tables 7.9.1 through 7.9.6:
Table 7.9.1: Preliminary Option 1 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

ZERO
GROWTH

LOW
GROWTH

CENTRAL
GROWTH

115.642
45.315
70.327
2.552

201.131
45.661
155.471
4.405

343.059
45.718
297.341
7.504

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.9.2: Preliminary Option 2 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

ZERO
GROWTH

LOW
GROWTH

CENTRAL
GROWTH

128.554
65.515
63.039
1.962

223.422
65.753
157.669
3.398

367.049
65.794
301.255
5.579

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.9.3: Preliminary Option 3 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

ZERO
GROWTH

LOW
GROWTH

CENTRAL
GROWTH

96.312
50.968
45.344
1.890

150.609
50.951
99.657
2.956

268.272
50.870
217.402
5.274

Note 1: All costs are in 2002 prices, discounted to 2002
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Table 7.9.4: Preliminary Option 4 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

ZERO
GROWTH

LOW
GROWTH

CENTRAL
GROWTH

130.547
63.612
66.934
2.052

225.574
63.893
161.681
3.530

369.972
63.966
306.007
5.784

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.9.5: Preliminary Option 5 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

ZERO
GROWTH

LOW
GROWTH

CENTRAL
GROWTH

58.534
62.151
-3.617
0.942

147.390
61.430
85.960
2.399

284.138
61.139
222.999
4.647

Note 1: All costs are in 2002 prices, discounted to 2002

Table 7.9.6: Preliminary Option 6 COBA appraisal summary

Present Value of Benefits (£M)
Present Value of Cost (£M)
Net Present Value (£M)
Benefit to Cost Ratio

ZERO
GROWTH

LOW
GROWTH

CENTRAL
GROWTH

123.707
64.215
59.492
1.926

213.087
64.663
148.424
3.295

347.155
64.771
282.384
5.360

Note 1: All costs are in 2002 prices, discounted to 2002

The results of the sensitivity tests demonstrate that even under a zero traffic growth
scenario all Preliminary Options would yield a positive NPV, with the exception of
Preliminary Option 5 where the NPV and the BCR would reduce to -£3.617M and 0.942
respectively.
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8.0 Conclusions and Recommendations
8.1

Introduction
In June 2008, Scott Wilson were appointed by Roads Service to undertake a DMRB Stage 1
Scheme Assessment of the York Street Interchange scheme. In doing so, consideration
was given to the alternative solutions for the alleviation of traffic congestion at the existing
York Street junction and the preparation of the Preliminary Options Report.

8.2

Conclusions

8.2.1

Objectives
In undertaking this DMRB Stage 1 Scheme Assessment report the high level objectives
were set to reflect the Government’s five main objectives for transport, as particularly set out
in the Regional Strategic Transport Network Transport Plan. These have been identified in
Section 1.3, and are replicated below:
•
•
•
•
•

Environment - to protect the built and natural environment;
Safety - to improve safety;
Economy - to support sustainable economic activity and get good value for money;
Accessibility - to improve access to facilities for people with disabilities and those
without a car and to reduce severance; and
Integration - to ensure that all decisions are taken in the context of the Government’s
integrated transport policy.

The following specific objectives have been identified in Section 1.2 as being:
•
•
•
•
•
•
•

to remove a bottleneck on the strategic road network;
to deliver an affordable solution to assist in reducing congestion on the strategic road
network;
to improve reliability of strategic journey times for the travelling public;
to improve access to the regional gateways from the Eastern Seaboard Key Transport
Corridor;
to maintain access to existing properties, community facilities and commercial interests;
to maintain access for pedestrians and cyclists; and
to improve separation between strategic and local traffic.

The above high level and specific objectives have been used in the consideration of
alternative schemes.

8.2.2

Existing Conditions
Belfast’s strategic location on the Eastern Seaboard Corridor makes it a regional gateway
for road, rail and sea links to other European cities. The function of York Street junction
within the city of Belfast is crucial to the movement of traffic into, out of and around the
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periphery of the city. The area surrounding the York Street junction is constrained by
existing dense housing, commercial, retail and industrial properties, existing rail
infrastructure and existing roads infrastructure including the Westlink, Lagan Bridge, the M2
and the M3. Strategic and non-strategic traffic flows converge within the York Street study
area where strategic and local traffic movements need to be catered for. As a result, the
existing York Street junction experiences considerable congestion and is considered a
bottleneck within the strategic road network.

8.2.3

Alternative Schemes
The mechanisms to effect improvements at York Street have been considered and have
included a broad based review of alternative schemes. Some alternatives, such as
improvements to the existing rail network at York Street, have been the subject of
examination and deliberation in the past and have been documented in various policy
documents, including the Regional Development Strategy and the Belfast Metropolitan
Transport Plan. Other alternatives, for example the provision of tunnelled links between the
Westlink and the M2, were based on more complex engineering solutions which, whilst
theoretically possible, rule themselves out of further consideration on the basis of cost
without the need for further detailed study.
The strategic context for removal of the bottleneck has been demonstrated in published
Government policy documents referenced in Section 1. Furthermore, the completed
infrastructure improvement works on the M1/Westlink and M2 corridor and the
consequential pressure on the existing York Street junction highlights the need for the
removal of this bottleneck. Any solution at the York Street junction will be challenging given
the constraints identified in Section 3.2. However, removal of the at-grade, signalised
junction at York Street is a logical step in the upgrading of Westlink/M2/M3 corridor and is
required to reduce the impact of congestion and facilitate free flowing traffic conditions.
Having reviewed the alternative schemes it was concluded that the most effective
improvements to resolve the bottleneck were through either the full grade separation or the
partial grade separation of the York Street junction.

8.2.4

Preferred Alternative Scheme
Any proposed scheme at the York Street junction to introduce partial or full grade separation
at the existing junction will be a unique engineering challenge in terms of complexity of the
problem to be addressed given the confined nature of the surrounding site and the
constraints that exist. Therefore, Section 4 has considered in some depth an analysis of the
available alignments that a new junction arrangement could follow. These alignments
comprise a finite number of individual elements that could be combined into a number of
Preliminary Options in order to achieve the improvements that involve full or partial grade
separation. As a result, six Preliminary Options were developed to represent a wide range
of combinations of these elements which fulfilled the objectives set out in Section 8.2.1.
What this process achieved was confirmation that all the individual elements identified were
broadly feasible and appropriate for consideration.
The merits of providing full or partial grade separation, through a combination of elevated or
depressed links, were explored in detail and an assessment of the costs and benefits was
made for each of the six Preliminary Options.
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8.2.5

Assessment Summary Tables
The Assessment Summary Tables summarise the key issues associated with the proposed
improvements including a description of the prevailing problems and an assessment of the
key effects under the Government’s five main objectives for transport, namely environment,
safety, economy, accessibility and integration. These have been prepared in accordance
with the DMRB Stage 1 Scheme Assessment for the six Preliminary Options under
consideration and are contained within the Preliminary Options Report: Volume 2.

8.3

Recommendations
Following the completion of the DMRB Stage 1 Scheme Assessment process it is
recommended that the improvements involving the full grade separation and the partial
grade separation be taken forward to the Gateway 0 approval stage. In doing so each of
the individual elements that formed the basis of the Preliminary Options should be further
assessed in detail during the DMRB Stage 2 Scheme Assessment process leading in turn to
the Preferred Option. While the assessment should not preclude any of the elements
identified from further consideration the focus should be on a reduced number of Preliminary
Options. To that effect the four Preliminary Options which, when assessed against the five
Government transport objectives, provided best overall value for money should form the
core of the next stage. These entail Preliminary Options 1, 2, 4 and 6.
It is also recommended that further consideration be given to maximising land availability
and facilitating access to isolated parcels of land. This should form an integral part of the
further assessment in minimising severance and maximising land use.
Given the significant constraints at the existing York Street junction and the complexity in
achieving the required improvements, further consideration should also be given to the
adoption of appropriate design standards to reflect driver perception, the provision of
maintenance access and the extension of the Active Traffic Management system on the
Westlink to maximise capacity.
Finally, it is recommended that the ongoing development of options should consider in detail
the buildability of the Scheme, possible phasing of various elements and disruption due to
construction. Each of these issues will have a significant impact on any proposed option
and its construction in this area.
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Roads Service Consultancy Framework Contract

BRIEF FOR
MAJOR WORKS SCHEMES, EASTERN DIVISION

1.0 PROJECT BRIEF
1.1 Objectives
It is planned to progress the following Major Works scheme:
•

York Street Interchange

Roads Service wishes to engage consultancy support to assist Eastern
Division’s Strategic Route Improvement Team to deliver the York Street
Interchange. The work is to include the following main activities:
•
•
•
•
•

Stage 1 scheme assessment in accordance with the procedures in The
Design Manual for Roads and Bridges (DMRB);
Stage 2 scheme assessment in accordance with the procedures in The
Design Manual for Roads and Bridges (DMRB);
Preliminary site investigation survey, including existing underground
structures;
Extend topographical survey to cover York Street junction and the
surrounding local road network; and
Development of the preliminary design in accordance with DMRB.

This work will include all necessary consultations with statutory authorities
and statutory consultees.
The option for Roads Service to also include, by written instruction, the
following activities:
•
•

•

•

Stage 3 scheme assessment in accordance with the procedures in The
Design Manual for Roads and Bridges (DMRB);
Preparation of Environmental Statement, Designation Order, Vesting
Order, and Economic Appraisal documents in support of the statutory
procedures; and
Assist Roads Service in taking the scheme through the statutory
procedures, including all necessary consultation, public exhibitions and
dealing with objections, preparing proofs of evidence and providing
evidence at public inquiries, if required, as a result of the statutory
procedures;
Advise Roads Service on a procurement strategy;
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•
•

Preparation of the specification and contract documents and procurement
of a suitable contractor; and
Monitoring of the construction of the works.

1.2 Statutory Procedures
The Roads (Northern Ireland) Order 1993 defines the statutory procedures to
be completed for road improvement schemes:
' Article 67A(3) requires the preparation of an Environmental Statement
(ES) to fulfil the requirements of EC Directive 85/337, as amended by
Council Directive 97/11EC;
' Article 14 requires the preparation of a Direction Order (DO) and equates
to planning approval for the scheme; and
' Article 110 requires the preparation of a Vesting Order (VO) to acquire the
land footprint to construct the road improvement.
The three statutory procedures will be published into the public domain as
defined in Article 133A of the Roads (Northern Ireland) Order 1993.
Publication of the statutory procedures actively seeks comment and objection
and may lead to a public inquiry.
The Roads (Amendment)(Northern Ireland) Order 2004 allows all three parts
of the statutory process (so far as practicable) to be taken forward at the same
time.

1.3 Background and Scheme Description
1.3.1 York Street Interchange

York Street Interchange is a key link in the Strategic Road Network. It
presently links the A12 Westlink, the M2 Motorway and the M3 Motorway
through a complex arrangement of traffic signals that interface with the
surface street network that include York Street, Great George’s Street and
Nelson Street. Road users currently experience long delays and congestion at
peak periods traveling through this ‘At Grade’ signalised gyratory system.
The Regional Transportation Strategy, published in 2002, identifies
transportation investment priorities and considers potential funding sources
and affordability of planning initiatives within the period up to 2012. The
RTS sees improvements that address bottlenecks on the strategic highway
network, such as the York Street Interchange, as one of its priorities.
The Investment Strategy for Northern Ireland 2005 - 2015 envisaged an
additional investment of £400 million to improve the Strategic Road Network.
During 2006, Roads Service consulted on an expanded programme of strategic
road improvements, which included improvements to the York Street
Junction.
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In January 2006, Roads Service awarded the DBFO Package 1 contract, which
involves widening the M1 and Westlink, grade separation of Broadway and
Grosvenor Road junctions with Westlink and widening the Belfast-bound
carriageway of the M2 Motorway. When these improvements are completed
in 2009, York Street junction will be the only traffic signal controlled ‘At
Grade’ junction remaining on the motorway network. Furthermore, these
improvements will deliver traffic quicker to York Street Junction and the need
to improve it will become increasingly important.
During 2004 consultants Scott Wilson were commissioned to examine a range
of options to improve the efficiency of the ‘At Grade’ York Street
Interchange. This examination involved a staged approach that dealt with the
short, medium and long term solutions. This work focused on traffic control
measures and major junction remodelling.
The results of the assessment into possible traffic control measures are
contained in a report entitled “M1 Westlink / M2 / M3, York Street
Improvements, Traffic Management Options Report”. The possible traffic
management measures identified in the report involved squeezing additional
traffic lanes into the existing junction, but this solution was on the margins of
acceptability, involving very tight road geometry and it had an adverse impact
on pedestrians.
The possible long term solution involved completely remodelling the existing
junction to create a grade separated junction. The assessment found a solution
is feasible within the constraints of the existing structures and road layout. If
constructed, it would provide continuous links between the motorway
network, except for the link from the M3 to Westlink south bound. The results
of this assessment are contained in a report entitled “York Street Interchange,
Preliminary Appraisal Report”.

1.4 Timescale
1.4.1 York Street Interchange
The target date for the completion of the Stage 1 and Stage 2 Scheme
Assessment Reports should be agreed with the Project Sponsor.
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2.0 CONSULTANT’S BRIEF
2.1 Services Required
2.1.1 York Street Interchange
Analyse existing junction
The consultant shall analyse the existing baseline conditions of the existing
junction to establish an understanding of road geometry, traffic conditions,
and the environment and use this to establish the extent of work, including
additional surveys and modeling work required for completion of the
commission. Following approval from Roads Service, the consultant will
procure, in accordance with Public Procurement Policy, and manage all
necessary topographical, site investigation, traffic, environmental and other
surveys.

Stage 1 Scheme Assessment
The consultant shall carry out a Design Manual for Roads and Bridges
(DMRB) Stage I Assessment to identify the environmental, engineering,
economic and traffic advantages, disadvantages and constraints associated
with a broadly defined area of interest to help Roads Service to identify a
preferred improvement strategy. This will include organising Value
Engineering and Risk Management Workshops, preparation of preliminary
cost estimates, procurement of surveys and the preparation of modeling
required for the completion of the commission. The consultant shall prepare
a TD 37/93 Stage 1 Scheme Assessment Report.

Stage 2 Scheme Assessment
The consultant shall:
' Prepare cost estimates for scheme options;
' model the preferred scheme options;
' prepare a TD 37/93 Stage 2 Scheme Assessment
Report to identify the environmental, engineering,
economic and traffic advantages, disadvantages and
constraints associated with each scheme option;
' assist Roads Service with public consultation on
scheme options; and
' assist Roads Service to select a preferred scheme.
4

By the written instruction of Roads Service the consultant shall also:
Stage 3 Environmental Statement & Economic Appraisal
The consultant shall:
' model the preferred scheme and prepare the
preliminary design;
' Prepare a TD 37/93 Stage 3 Scheme Assessment
Report including an Environmental Statement in
accordance with the requirements of Article 67 of
the Roads (Northern Ireland) Order 1993 and The
Roads (Environmental Impact Assessment)
Regulations (NI) 1999 implementing Council
Directive 97/11/EC;
' carry out an Economic Appraisal in accordance
with the NI Practical Guide to the Green Book
(Appraisal and Evaluation in Central Government).
The Green Book can be ordered from www.hm
treasury.gov.uk and the NI Practical Guide to the
Green
Book
can
be
ordered
from
www.dfpni.gov.uk; and
' Update the preliminary cost estimate.

Statutory Orders
Statutory Orders means:
' publication of the Environmental Statement in
accordance with Article 67(A) of the Roads
(Northern Ireland) Order 1993;
' designation of the preferred route as a trunk road in
accordance with Article 14(1) of the Roads
(Northern Ireland) Order 1993; and
' acquisition of lands to construct the preferred
scheme in accordance with Articles 110 to 117 of
the Roads (Northern Ireland) Order 1993.
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The consultant shall:
' Provide lands support to Roads Service to meet and agree accommodation
works with affected land owners;
' Complete necessary work to support Roads Service in progressing the scheme
through the Statutory Procedures including preparation of Environmental
Statement, Designation Order and Vesting Order;
' Assist Roads Service with public consultation, public exhibitions, meeting
community groups and external organisations;
' Assist Roads Service to prepare rebuttal evidence and Proofs of Evidence and
act as professional witness at any subsequent public inquiries.

Preliminary Design
The consultant shall:
' Act in the role of CDM Co-ordinator and Designer
' Organise Value Engineering and Risk Management Workshops
' Complete the preliminary design of scheme, including drawings and updating
cost estimates;
' Obtain the necessary Technical / Geometric / Geotechnical Standards
Approval of structures, highways design and geotechnical design; and
' Undertake a Stage 1 Road Safety Audit.

Procurement
' Advise Roads Service on a procurement strategy;
' Update scheme cost estimate; and
' Prepare Tender documentation (including drawings, specification and other
tender documents);
Construction
' Administer the Contract;
' Monitor Construction; and
' Undertake post scheme evaluations.
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2.2 Outputs
•

•
•
•
•
•

Progress meetings shall be held at monthly intervals. Progress reports shall
be submitted at least one week in advance of the meeting at which they are
to be considered;
Designs, drawings, graphics, maps, layouts and specifications which shall
be provided in draft form for approval by Roads Service Project Manager;
All outputs including cost estimates shall be provided with the appropriate
level of supporting information;
Briefings, workshops and presentations to Roads Service and external
organisations and public exhibition presentations;
Public consultation and community involvement and meeting affected land
owners; and
Appearance at public inquiries.

2.3 Other Information
•

•

All proposed infrastructure improvements are to be in accordance with the
Design Manual for Roads and Bridges (DMRB), and/or any other relevant
design standards or guidance notes.
All intellectual property rights to the material generated by this
commission are to be assigned to the Department in accordance with the
Conditions of Contract for the Provision of Engineering Consultancy
Services.

2.4 Commission Programme
•

•
•

The consultant shall provide a preliminary programme for the completion
of the commission. This programme will be subject to review at progress
meetings and amended as necessary.
Within 2 weeks of award of the commission an Initial Scoping Meeting
will be held.
Within 2 weeks of the scoping meeting the consultant shall prepare a
management proposal comprising a ‘Project Initiation Document’ to
outline the consultants understanding of and approach to the delivery of
the services to be provided. This shall be based on the requirements set
out in Appendix A.

3.0 MANAGEMENT & PAYMENTS
•
•

The Roads Service Project Sponsor will be Roy Spiers, Strategic Route
Improvement Manager.
The consultant will nominate a Project Manager who will be the principal
point of contact with Roads Service. The consultant's Project Manager will
be required to attend routine progress meetings with the Roads Service
Project Team.
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•

•

•

A register of milestones will be established and a schedule of meetings
arranged to monitor these. The consultant will be required to attend Roads
Service Project Team meetings and present reports on progress and
recommendations as required.
At the start of each individual tranche of work the consultant shall submit
an inception report as outlined in Appendix A which will detail the work
to be done, details of the outputs, delivery times, the staff input (names,
grades and hours) and establish a cost ceiling. The cost ceiling for any part
of the work must be approved by the Roads Service Project Sponsor before
any work is undertaken on that tranche of the work and it shall not be
exceeded without the prior agreement of the Roads Service Project
Sponsor.
Remuneration up to the cost ceiling will be on the basis of time charged
using the Consultancy Framework rates. The consultant will be required to
provide appropriate information to verify invoiced amounts i.e. the name
and grade within the commission along with time record sheets for staff
identifying the hours and the associated task under the commission.

4.0 AVAILABLE INFORMATION
The following information will be made available to assist in the study:
•
•
•
•
•
•

Traffic information – access to Automatic Traffic Counts (ATC) in the
area.
Scott Wilson June 2005 Report entitled - “M1 Westlink / M2 / M3, York
Street Improvements, Traffic Management Options Report”.
Scott Wilson June 2005 Report entitled - “York Street Interchange,
Preliminary Appraisal Report”.
Topographical Survey of York street Junction.
Ordnance Survey drawings.
Belfast Transportation Model - access to a 4-stage TRIPS model which
covers the Belfast Metropolitan Area. Models include a 2001 base year
and 2015 forecast year (Do Minimum network and Proposed BMTP
network)
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APPENDIX A
Project Initiation Document
At the outset of the commission the consultant shall produce a Project Initiation
Document, for approval by the Project Sponsor, which defines all major aspects of the
project and forms the basis for its management and the assessment of overall success.
This document should include, but is not limited, to the following:
•

Project Brief

•

Project Background and Definition

•

Project Scope and Deliverables/Outputs

•

Project Aims and Objectives

•

Project Organisational Structure with Names and Titles

•

Roles and Responsibilities / Job Definitions / Management Plan

•

Methodology/ Standards / Procedures

•

Reporting and Control

•

Communication Plan

•

Inception Reports completed and agreed prior to each key stage

•

Activity Schedules for each key task indicating the staff input (names, grades
and hours) to establish a cost ceiling

•

Project Quality Plan incorporating quality responsibilities; quality control and
audit processes; tools to be utilised; acceptance criteria; and quality
management system and standards.

•

Project Plan in MS Project Gant Chart Format (updated monthly)

•

Constraints and Assumptions

•

Milestone/Delivery Summary (updated monthly)

•

Project Cost Summary showing the total current estimate of the commission
broken down into outturn and profiled expenditure (updated monthly)

•

Change Control Register

•

Risk and Opportunities Register

•

Decision Register

The Project Initiation Document is not necessarily one document, but can be a set of
documents. This should be a dynamic document(s) and will need to be up to date with
additions/revisions being incorporated as the project progresses.
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Appendix B
Copy of Equality Screening Analysis Form for Expanded SRI Programme
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Relaxations and Departures from Standard for all Preliminary Options
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RELAXATION/
DEPARTURE

LINK

CHAINAGE

DESCRIPTION

Relaxation 01

Link A

Ch 125 – 130

HR = 120
(Four Steps Below Desirable Minimum).

Relaxation 02

Link A

Ch 250 – 330

HR = 90
(Four Steps Below Desirable Minimum).

Relaxation 03

Link A

Ch 810 – 1090

HR = 341.6m
(One Step Below Desirable Minimum).

Relaxation 04

Link A

Ch 50 – 110

VR = 1300
(Crest, Two Steps Below Desirable Minimum).

Relaxation 05

Link A

Ch 310 – 410

VR = 1300
(Sag, One Step Below Absolute Minimum).

Relaxation 06

Link A

Ch 540 – 570

VR = 1300
(Sag, One Step Below Absolute Minimum).

Relaxation 07

Link A

Ch 720 – 940

VR = 2818
(Crest, One Step Below Desirable Minimum).

Relaxation 08

Link A

Ch 0 – 100

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 09

Link A

Ch 160 – 360

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 10

Link A

Ch 740 – 1200

SSD = 90m
(One Step Below Desirable Minimum)

Departure 01

Link A

Ch 125 – 130

Relaxation 01 not permitted
HR = 90m
(Four Steps Below Desirable Minimum)

Departure 02

Link A

Ch 250 – 300

Relaxation 02 not permitted
HR = 90m
(Four Steps Below Desirable Minimum)
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Table C1: Summary of Relaxations and Departures from Standard for Preliminary Option 1

LINK

CHAINAGE

DESCRIPTION

Departure 03

Link A

Ch 50 – 100

Combination of Relaxation 04 and 08 is not allowed.

Departure 04

Link A

Ch 250 – 330

Combination of Relaxation 02 and 09 is not allowed.

Departure 05

Link A

Ch 310 – 330

Combination of Relaxation 02, 05 and 09 is not allowed.

Departure 06

Link A

Ch 340 – 360

Combination of Relaxation 05 and 09 is not allowed.

Departure 07

Link A

Ch 740 – 800

Combination of Relaxation 07 and 10 is not allowed.

Departure 08

Link A

Ch 810 – 940

Combination of Relaxation 03, 07 and 10 is not allowed.

Departure 09

Link A

Ch 0 – 40

Relaxation 08 on approach to the diverge from the existing M2.

Departure 10

Link A

Ch 50 – 100

Relaxations 04 and 08 on approach to the diverge from the existing M2 and
the merge with Link D.

Departure 11

Link A

Ch 110 – 120

Relaxation 04 on approach to the merge with Link D.

Departure 12

Link A

Ch 160 – 340

Relaxations 05 and 09 on approach to the merge with Link D.

Departure 13

Link A

Ch 540 – 570

Relaxations 06 on approach to the merge with Link C.

Departure 14

Link A

Ch 720 – 870

Relaxations 07 and 10 on approach to the merge with Link C and the diverge
to Clifton Street.

Departure 15

Link A

Ch 770 – 950

Relaxations 07 and 10 on approach to the diverge to Clifton Street.

Link B; MCD3; 60B kph
Relaxation 11
Link B

Ch 0 – 10

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 12

Link B

Ch 115 – 120

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 13

Link B

Ch 290 – 300

HR = 120m
(Three Steps Below Desirable Minimum).
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RELAXATION/
DEPARTURE

LINK

CHAINAGE

DESCRIPTION

Relaxation 14

Link B

Ch 10 – 40

VR = 1000m
(Crest, One Step Below Desirable Minimum).

Link C; MC3W; 70A kph
Relaxation 15
Link C

Ch 190 – 250

HR = 255m
(One Step Below Desirable Minimum).

Relaxation 16

Link C

Ch 140 – 190

VR = 1000m
(Crest, Two Steps Below Desirable Minimum).

Relaxation 17

Link C

Ch 200 – 260

VR = 900m
(Sag, Three Steps Below Absolute Minimum).

Relaxation 18

Link C

Ch 70 – 90

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 19

Link C

Ch 100 – 120

SSD = 70m
(Two Steps Below Desirable Minimum).

Departure 16

Link C

Ch 200 – 260

Relaxation 17 not permitted
VR = 900m
(Sag, Three Steps Below Absolute Minimum).

Departure 17

Link C

Ch 190 – 200

Combination of Relaxation 15 and 16 is not allowed.

Departure 18

Link C

Ch 190 – 250

Combination of Relaxation 15 and 17 is not allowed.

Departure 19

Link C

Ch 70 – 120

Relaxation 18 and 19 on approach to the merge with Link A and the
approach to the Stop Line with York Street.

Departure 20

Link C

Ch 140 – 150

Relaxation 16 on approach to the merge with Link A and the approach to the
Stop Line with York Street.

Departure 21

Link C

Ch 150 – 260

Relaxations 16 and 17 on approach to the merge with Link A.

Link D; MCNW; 60B kph
Relaxation 20
Link D

Ch 150 – 160

HR = 90m
(Three Steps Below Desirable Minimum).
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CHAINAGE
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Relaxation 21

Link D

Ch 260 – 280

HR = 90m
(Three Steps Below Desirable Minimum).

Relaxation 22

Link D

Ch 120 – 240

VR = 1300m
(Crest, One Step Below Desirable Minimum).

Relaxation 23

Link D

Ch 130 – 180

SSD = 70m
(One Step Below Desirable Minimum).

Departure 22

Link D

Ch 130 – 150

Combination of Relaxations 22 and 23 is not allowed.

Departure 23

Link D

Ch 150 – 160

Combination of Relaxations 20, 22 and 23 is not allowed.

Departure 24

Link D

Ch 160 – 180

Combination of Relaxations 22 and 23 is not allowed.

Departure 25

Link D

Ch 120 – 240

Relaxations 22 and 23 is on approach to the merge with Link A.

Link E; MCW2; 70A kph
Relaxation 24
Link E

Ch 100 - 400

HR = 352m
(One Step Below Desirable Minimum)

Relaxation 25

Link E

Ch 600 – 820

HR = 255m
(One Step Below Desirable Minimum)

Relaxation 26

Link E

Ch 280 – 500

VR = 2820m
(Crest, One Step Below Desirable Minimum)

Relaxation 27

Link E

Ch 610 – 740

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 28

Link E

Ch 910 – 940

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 29

Link E

Ch 10 – 420

SSD = 90m
(One Step Below Desirable Minimum).
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Relaxation 30

Link E

Ch 500 – 820

SSD = 90m
(One Step Below Desirable Minimum).

Departure 26

Link E

Ch 280 – 400

Combination of Relaxation 24, 26 and 29 is not allowed.

Departure 27

Link E

Ch 410 – 420

Combination of Relaxation 26 and 29 is not allowed.

Departure 28

Link E

Ch 500 – 510

Combination of Relaxation 26 and 30 is not allowed.

Departure 29

Link E

Ch 610 – 740

Combination of Relaxation 25, 27 and 30 is not allowed.

Departure 30

Link E

Ch 80 – 260

Relaxation 29 on approach to the merge with Clifton Street

Departure 31

Link E

Ch 260 – 370

Relaxations 26 and 29 on approach to the merge with Clifton Street and the
Link G Diverge

Departure 32

Link E

Ch 380 – 390

Relaxations 26 and 29 on approach to the Link G Diverge

Departure 33

Link E

Ch 390 – 560

Relaxations 26, 29 and 30 on approach to the Link G and Link F Diverge.

Departure 34

Link E

Ch 570 – 670

Relaxations 27 and 30 on approach to the Link F Diverge

Departure 35

Link E

Ch 680 – 690

Relaxations 27 and 30 on approach to the Link F Diverge and Link H Merge

Departure 36

Link E

Ch 700 – 810

Relaxations 27 and 30 on approach to the merge with Link H

Departure 37

Link E

Ch 910 – 940

Relaxation 28 on approach to the merge with Link H

Link F; MCW3; 70A kph
Relaxation 31
Link F

Ch 100 – 160

VR = 90m
(Four Steps Below Desirable Minimum)

Relaxation 32

Link F

Ch 20 – 80

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 33

Link F

Ch 90 – 150

VR = 1700m
(Crest, One Step Below Desirable Minimum)
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Relaxation 34

Link F

Ch 0 -10

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 35

Link F

Ch 20 – 150

SSD = 70m
(Two Steps Below Desirable Minimum)

Relaxation 36

Link F

Ch 160 – 170

SSD = 90m
(One Step Below Desirable Minimum)

Departure 38

Link F

Ch 100 – 160

Relaxation 31 not permitted
VR = 90m
(Four Steps Below Desirable Minimum)

Departure 39

Link F

Ch 20 – 80

Combination of Relaxation 32 and 35 is not allowed

Departure 40

Link F

Ch 90 – 100

Combination of Relaxation 33 and 35 is not allowed

Departure 41

Link F

Ch 100 – 150

Combination of Relaxation 31, 33 and 35 is not allowed

Departure 42

Link F

Ch 160 – 170

Combination of Relaxation 31 and 36 is not allowed

Departure 43

Link F

Ch 0 – 10

Relaxation 34 on approach to the diverge with Link A

Departure 44

Link F

Ch 20 – 50

Relaxation 32 and 35 on approach to the diverge with Link A and merge with
Link B

Departure 45

Link F

Ch 60 – 160

Relaxation 32, 33, 35 and 36 on approach to the merge with Link B

Link G; MCWY; 60B kph
Relaxation 37
Link G

Ch 20 – 120

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 38

Link G

Ch 130 – 150

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Departure 46

Link G

Ch 20 – 30

Relaxation 37 on approach to the merge with Link E

Departure 47

Link G

Ch 30 – 40

Relaxation 37 on approach to the merge with Link E and Stop Line at Link I

February 2009
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Departure 48

Link G

Ch 50 – 150

Relaxations 37 and 38 on approach to Stop Line with Link I

Link H; MCY2; 60B kph
Relaxation 39
Link H

Ch 10 – 70

HR = 130m
(Two Steps Below Desirable Minimum)

Relaxation 40

Link H

Ch 80 – 130

HR = 155m
(Two Steps Below Desirable Minimum)

Relaxation 41

Link H

Ch 10 – 60

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Relaxation 42

Link H

Ch 70 – 150

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 43

Link H

Ch 0 – 10

SSD = 70m
(One Step Below Desirable Minimum).

Relaxation 44

Link H

Ch 70 – 100

SSD = 70m
(One Step Below Desirable Minimum).

Departure 49

Link H

Ch 10 – 20

Combination of Relaxations 39, 41 and 43 is not allowed

Departure 50

Link H

Ch 20 – 60

Combination of Relaxations 39 and 41 is not allowed

Departure 51

Link H

Ch 70 – 80

Combination of Relaxations 39, 42 and 44 is not allowed

Departure 52

Link H

Ch 80 – 100

Combination of Relaxations 40, 42 and 44 is not allowed

Departure 53

Link H

Ch 110 – 130

Combination of Relaxations 40 and 42 is not allowed

Departure 54

Link H

Ch 0 – 10

Relaxations 41 and 43 on approach to the Link I diverge

Departure 55

Link H

Ch 20 – 40

Relaxation 41 on approach to the Link I diverge and the merge with Link E.

Departure 56

Link H

Ch 50 – 150

Relaxations 41, 42 and 44 on approach to the merge with Link E.
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Link I; MCY0; 60B kph
Relaxation 45
Link I

Ch 0 – 40

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 46

Link I

Ch 240 – 300

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 47

Link I

Ch 130 – 170

SSD = 70m
(One Step Below Desirable Minimum).

Departure 57

Link I

Ch 0 – 10

Relaxation 45 on approach to the Great George’s Street.

Departure 58

Link I

Ch 10 – 20

Relaxation 45 on approach to the Great George’s Street/York Street junction
and Link H diverge.

Departure 59

Link I

Ch 30 – 40

Relaxation 45 on approach to the diverge with Link H

Departure 60

Link I

Ch 130 – 170

Relaxation 47 on approach to the diverge with Link H and the Cityside
Complex.

Departure 61

Link I

Ch 240 – 300

Relaxation 46 on approach to the diverge to the Cityside Complex.

All Links
Departure 62

All

All

Departures from Standard cross-sections as per TD 27/05.
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Relaxation 01

Link A

Ch 860 – 1160

HR = 341.6m
(One Step Below Desirable Minimum).

Relaxation 02

Link A

Ch 100 – 670

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 03

Link A

Ch 790 – 1150

SSD = 90m
(One Step Below Desirable Minimum).

Departure 01

Link A

Ch 100 – 340

Relaxation 02 on approach to the diverge with Link D.

Departure 02

Link A

Ch 540 – 670

Relaxation 02 on approach to the diverge with Link C.

Departure 03

Link A

Ch 790 – 830

Relaxation 03 on approach to the diverge with Link C and Clifton Street.

Departure 04

Link A

Ch 840 – 1020

Relaxation 03 on approach to the diverge with Clifton Street.

Link B; MCD3; 60A kph
Relaxation 04
Link B

Ch 0 – 10

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 05

Link B

Ch 115 – 120

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 06

Link B

Ch 290 – 300

HR = 120m
(Three Steps Below Desirable Minimum).

Link C; MC3W; 70B kph
Relaxation 07
Link C

Ch 100 – 110

HR = 90m
(Four Steps Below Desirable Minimum).

Relaxation 08

Link C

Ch 50 – 160

VR = 900m
(Sag, Two Steps Below Absolute Minimum).

Relaxation 09

Link C

Ch 280 – 370

VR = 1000m
(Crest, Two Steps Below Desirable Minimum).
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Relaxation 10

Link C

Ch 0 – 10

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 11

Link C

Ch 10 – 100

SSD = 70m
(Two Steps Below Desirable Minimum)

Relaxation 12

Link C

Ch 190 – 230

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 13

Link C

Ch 240 – 310

SSD = 70m
(Two Steps Below Desirable Minimum)

Relaxation 14

Link C

Ch 320 – 340

SSD = 90m
(One Step Below Desirable Minimum)

Departure 05

Link C

Ch 100 – 110

Relaxation 07 Not Permitted
HR = 90m, (Four Steps Below Desirable Minimum).

Departure 06

Link C

Ch 50 – 160

Relaxation 58 Not Permitted
VR = 900m, (Two Steps Below Desirable Minimum).

Departure 07

Link C

Ch 50 – 90

Combination of Relaxation 01 and 11 is not allowed.

Departure 08

Link C

Ch 100 – 110

Combination of Relaxation 07, 08 and 11 is not allowed.

Departure 09

Link C

Ch 110 – 120

Combination of Relaxation 07 and 08 is not allowed.

Departure 10

Link C

Ch 280 – 310

Combination of Relaxation 09 and 13 is not allowed.

Departure 11

Link C

Ch 320 – 340

Combination of Relaxation 09 and 14 is not allowed.

Departure 12

Link C

Ch 0 – 130

Relaxations 08, 10 and 11 on approach to the diverge with Link J.

Departure 13

Link C

Ch 200 – 370

Relaxation 09, 12, 13 and 14 on approach to the merge with Link A.

Ch 0 – 40

HR = 50m
(Four Steps Below Desirable Minimum).

Link D; MCNW; 60A kph
Relaxation 15
Link D
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Relaxation 16

Link D

Ch 209 – 211

HR = 127m
(Two Steps Below Desirable Minimum).

Relaxation 17

Link D

Ch 20 – 60

VR = 900m
(Sag, Two Steps Below Absolute Minimum).

Relaxation 18

Link D

Ch 140 – 170

VR = 1000m
(Crest, One Step Below Desirable Minimum).

Relaxation 19

Link D

Ch 0 – 10

SSD = 50m
(Three Steps Below Desirable Minimum)

Departure 14

Link D

Ch 0 – 10

Combination of Relaxation 15 and 19 is not allowed.

Departure 15

Link D

Ch 20 – 40

Combination of Relaxation 15 and 17 is not allowed.

Departure 16

Link D

Ch 140 – 170

Relaxation 18 on approach to the merge with Link A.

Link E; MCW2; 70B kph
Relaxation 20
Link E

Ch 100 – 400

HR = 352m
(One Step Below Desirable Minimum)

Relaxation 21

Link E

Ch 600 – 820

HR = 255m
(One Step Below Desirable Minimum)

Relaxation 22

Link E

Ch 280 – 500

VR = 2820m
(Crest, One Step Below Desirable Minimum)

Relaxation 23

Link E

Ch 610 – 740

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 24

Link E

Ch 910 – 940

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 25

Link E

Ch 30 – 420

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 26

Link E

Ch 500 – 820

SSD = 90m
(One Step Below Desirable Minimum)
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Departure 17

Link E

Ch 280 – 300

Combination of Relaxation 20, 22 and 25 is not allowed.

Departure 18

Link E

Ch 410 – 420

Combination of Relaxation 22 and 25 is not allowed.

Departure 19

Link E

Ch 500 – 510

Combination of Relaxation 22 and 26 is not allowed.

Departure 20

Link E

Ch 610 – 740

Combination of Relaxation 21, 23 and 26 is not allowed.

Departure 21

Link E

Ch 80 – 260

Relaxation 25 on approach to the diverge with Clifton Street.

Departure 22

Link E

Ch 270 – 370

Relaxations 22 and 25 on approach to the diverge with Clifton Street and
Link G.

Departure 23

Link E

Ch 380 – 390

Relaxations 69 and 72 on approach to the diverge with Link G.

Departure 24

Link E

Ch 390 – 560

Relaxations 69, 72 and 73 on approach to the diverge with Link G and Link
F.

Departure 25

Link E

Ch 570 – 670

Relaxations 70 and 73 on approach to the diverge with Link F.

Departure 26

Link E

Ch 680 – 690

Relaxations 70 and 73 on approach to the diverge with Link F and merge H.

Departure 27

Link E

Ch 700 – 810

Relaxations 70 and 73 on approach to the merge with Link H.

Departure 28

Link E

Ch 910 – 940

Relaxation 71 on approach to the merge with Link H and existing M2.

Link F; MCW3; 70B kph
Relaxation 27
Link F

Ch 100 – 160

VR = 90m
(Four Steps Below Desirable Minimum)

Relaxation 28

Link F

Ch 20 – 80

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 29

Link F

Ch 90 – 150

VR = 1700m
(Crest, One Step Below Desirable Minimum)

Relaxation 30

Link F

Ch 0 – 20

SSD = 90m
(One Step Below Desirable Minimum)
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Relaxation 31

Link F

Ch 20 - 150

Relaxation 32

Link F

Ch 160 – 170

SSD = 70m
(Two Steps Below Desirable Minimum)
SSD = 90m
(One Step Below Desirable Minimum)

Departure 29

Link F

Ch 100 – 160

Relaxation 27 not permitted
VR = 90m
(Four Steps Below Desirable Minimum)

Departure 30

Link F

Ch 20 – 80

Combination of Relaxation 28 and 31 is not allowed

Departure 31

Link F

Ch 90 – 100

Combination of Relaxation 29 and 31 is not allowed

Departure 32

Link F

Ch 100 – 150

Combination of Relaxation 27, 29 and 31 is not allowed

Departure 33

Link F

Ch 160 – 170

Combination of Relaxation 27 and 32 is not allowed

Departure 34

Link F

Ch 0 – 10

Relaxation 30 on approach to the Link A diverge

Departure 35

Link F

Ch 20 – 50

Relaxation 28 and 31 on approach to the Link A diverge and the merge with
Link B

Departure 36

Link F

Ch 60 – 160

Relaxation 28, 29, 31 and 32 on approach to the diverge with Link A and
Merge with Link B

Link G; MCWY; 60A kph
Relaxation 33
Link G

Ch 20 – 120

VR = 900m
(Sag, Two Steps Below Absolute Minimum)

Relaxation 34

Link G

Ch 130 – 150

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Departure 37

Link G

Ch 20 – 30

Relaxation 33 on approach to the diverge with Link E

Departure 38

Link G

Ch 30 – 40

Relaxation 33 on approach to the diverge with Link E and Stop Line with Link
I.

Departure 39

Link G

Ch 50 – 150

Relaxations 33 and 34 on approach to the Stop Line with Link I.
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Link H; MCY2; 60A kph
Relaxation 35
Link H

Ch 10 – 70

HR = 130m
(Two Steps Below Desirable Minimum)

Relaxation 36

Link H

Ch 80 – 130

HR = 155m
(Two Steps Below Desirable Minimum)

Relaxation 37

Link H

Ch 10 – 60

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Relaxation 38

Link H

Ch 70 – 150

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 39

Link H

Ch 0 – 10

SSD = 70m
(One Step Below Desirable Minimum).

Relaxation 40

Link H

Ch 70 – 100

SSD = 70m
(One Step Below Desirable Minimum).

Departure 40

Link H

Ch 10 – 20

Combination of Relaxations 35, 37 and 39 is not allowed

Departure 41

Link H

Ch 20 – 60

Combination of Relaxations 25 and 37 is not allowed

Departure 42

Link H

Ch 70 – 80

Combination of Relaxations 35, 38 and 40 is not allowed

Departure 43

Link H

Ch 80 – 100

Combination of Relaxations 36, 38 and 40 is not allowed

Departure 44

Link H

Ch 110 – 130

Combination of Relaxations 36 and 38 is not allowed

Departure 45

Link H

Ch 0 – 10

Relaxations 37 and 39 on approach to the Link I diverge

Departure 46

Link H

Ch 20 – 40

Relaxation 37 on approach to the Link I diverge and the merge with Link E.

Departure 47

Link H

Ch 50 – 150

Relaxations 37, 38 and 40 on approach to the merge with Link E.

Relaxation 41

Link I

Ch 0 – 40

VR = 900m
(Sag, One Step Below Absolute Minimum)
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Relaxation 42

Link I

Ch 240 – 300

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 43

Link I

Ch 130 – 170

SSD = 70m
(One Step Below Desirable Minimum).

Departure 48

Link I

Ch 0 – 10

Relaxation 41 on approach to the Great George’s Street/York Street junction.

Departure 49

Link I

Ch 10 – 20

Relaxation 41 on approach to the Great George’s Street/York Street junction
and Link H diverge.

Departure 50

Link I

Ch 30 – 40

Relaxation 41 on approach to the diverge with Link H

Departure 51

Link I

Ch 130 – 170

Relaxation 43 on approach to the diverge with Link H and the Cityside
Complex.

Departure 52

Link I

Ch 240 – 300

Relaxation 42 on approach to the diverge to the Cityside Complex.

Relaxation 44

Link J

Ch 0 – 30

HR = 94.691m
(Three Steps Below Desirable Minimum)

Relaxation 45

Link J

Ch 0 – 40

VR = 900m
(Sag, Two Steps Below Absolute Minimum)

Departure 53

Link J

Ch 0 – 30

Combination of Relaxations 44 and 45 is not allowed

Departure 54

Link J

Ch 0 – 10

Relaxation 45 on approach to the diverge with Link C.

All Links
Departure 55

All

All

Departures from Standard cross-sections as per TD 27/05.
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Relaxation 01

Link A

Ch 125 – 130

HR = 120
(Three Steps Below Desirable Minimum).

Relaxation 02

Link A

Ch 250 – 330

HR = 90
(Four Steps Below Desirable Minimum).

Relaxation 03

Link A

Ch 810 – 1090

HR = 341.6m
(One Step Below Desirable Minimum).

Relaxation 04

Link A

Ch 50 – 110

VR = 1300
(Crest, Two Steps Below Desirable Minimum).

Relaxation 05

Link A

Ch 310 – 410

VR = 1300
(Sag, One Step Below Absolute Minimum).

Relaxation 06

Link A

Ch 540 – 570

VR = 1300
(Sag, One Step Below Absolute Minimum).

Relaxation 07

Link A

Ch 720 – 940

VR = 2818
(Crest, One Step Below Desirable Minimum).

Relaxation 08

Link A

Ch 0 – 100

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 09

Link A

Ch 160 – 360

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 10

Link A

Ch 780 – 1200

SSD = 90m
(One Step Below Desirable Minimum)

Departure 01

Link A

Ch 125 – 130

Relaxation 01 not permitted
HR = 90m
(Four Steps Below Desirable Minimum)

Departure 02

Link A

Ch 250 – 300

Relaxation 02 not permitted
HR = 90m
(Four Steps Below Desirable Minimum)
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Departure 03

Link A

Ch 50 – 100

Combination of Relaxation 04 and 08 is not allowed.

Departure 04

Link A

Ch 250 – 330

Combination of Relaxation 02 and 09 is not allowed.

Departure 05

Link A

Ch 310 – 330

Combination of Relaxation 02, 05 and 09 is not allowed.

Departure 06

Link A

Ch 340 – 360

Combination of Relaxation 05 and 09 is not allowed.

Departure 07

Link A

Ch 780 – 800

Combination of Relaxation 07 and 10 is not allowed.

Departure 08

Link A

Ch 810 – 940

Combination of Relaxation 03, 07 and 10 is not allowed.

Departure 09

Link A

Ch 0 – 40

Relaxation 08 on approach to the diverge from the existing M2.

Departure 10

Link A

Ch 50 – 100

Relaxations 04 and 08 on approach to the diverge from the existing M2 and
the merge with Link D.

Departure 11

Link A

Ch 110 – 120

Relaxation 08 on approach to the merge with Link D.

Departure 12

Link A

Ch 160 – 340

Relaxations 05 and 09 on approach to the merge with Link D.

Departure 13

Link A

Ch 720 – 870

Relaxations 07 and 10 on approach to the merge with Link C.

Link B; MCD3; 60B kph
Relaxation 11
Link B

Ch 0 – 10

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 12

Link B

Ch 115 – 120

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 13

Link B

Ch 290 – 300

HR = 120m
(Three Steps Below Desirable Minimum).

Relaxation 14

Link B

Ch 10 – 40

VR = 1000m
(Crest, One Step Below Desirable Minimum).

Ch 100 – 110

HR = 100m
(Four Steps Below Desirable Minimum).

Link C; MC3W; 70A kph
Relaxation 15
Link C
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Relaxation 16

Link C

Ch 50 – 160

VR = 900m
(Sag, Two Steps Below Absolute Minimum).

Relaxation 17

Link C

Ch 260 – 360

VR = 1000m
(Crest, Two Steps Below Desirable Minimum).

Relaxation 18

Link C

Ch 370 – 490

VR = 1300m
(Sag, One Step Below Absolute Minimum).

Relaxation 19

Link C

Ch 0 – 20

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 20

Link C

Ch 30 – 80

SSD = 70m
(Two Steps Below Desirable Minimum)

Relaxation 21

Link C

Ch 90 – 100

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 22

Link C

Ch 180 – 200

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 23

Link C

Ch 210 – 300

SSD = 70m
(Two Steps Below Desirable Minimum)

Departure 14

Link C

Ch 100 – 110

Relaxation 15 not permitted.
HR = 100m
(Four Steps Below Desirable Minimum).

Departure 15

Link C

Ch 50 – 160

Relaxation 16 not permitted.
VR = 900m
(Sag, Two Steps Below Absolute Minimum).

Departure 16

Link C

Ch 50 – 80

Combination of Relaxation 16 and 20 is not allowed.

Departure 17

Link C

Ch 90 – 100

Combination of Relaxation 16 and 21 is not allowed.

Departure 18

Link C

Ch 100 – 110

Combination of Relaxation 15, 16 and 21 is not allowed.
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Departure 19

Link C

Ch 110 – 120

Combination of Relaxation 15 and 16 is not allowed.

Departure 20

Link C

Ch 260 – 300

Combination of Relaxation 17 and 23 is not allowed.

Departure 21

Link C

Ch 0 – 140

Relaxations 16, 19, 20 and 21 on approach to the Link J diverge

Departure 22

Link C

Ch 310 – 490

Relaxations 17 and 18 on approach to the merge with Link A.

Link D; MCNW; 60B kph
Relaxation 24
Link D

Ch 150 – 160

HR = 90m
(Three Steps Below Desirable Minimum).

Relaxation 25

Link D

Ch 260 – 280

HR = 90m
(Three Steps Below Desirable Minimum).

Relaxation 26

Link D

Ch 120 – 240

VR = 1300m
(Crest, One Step Below Desirable Minimum).

Relaxation 27

Link D

Ch 130 – 180

SSD = 70m
(One Step Below Desirable Minimum).

Departure 23

Link D

Ch 130 – 140

Combination of Relaxation 26 and 27 is not allowed.

Departure 24

Link D

Ch 150 – 160

Combination of Relaxation 24, 26 and 27 is not allowed.

Departure 25

Link D

Ch 160 – 180

Combination of Relaxation 26 and 27 is not allowed.

Departure 26

Link D

Ch 120 – 240

Relaxations 26 and 27 is on approach to the merge with Link A.

Link E; MCW2; 70A kph
Relaxation 28
Link E

Ch 100 - 400

HR = 352m
(One Step Below Desirable Minimum)

Relaxation 29

Link E

Ch 600 – 820

HR = 255m
(One Step Below Desirable Minimum)

Relaxation 30

Link E

Ch 280 – 500

VR = 2820m
(Crest, One Step Below Desirable Minimum)
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Relaxation 31

Link E

Ch 610 – 740

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 32

Link E

Ch 910 – 940

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 33

Link E

Ch 10 – 420

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 34

Link E

Ch 500 – 820

SSD = 90m
(One Step Below Desirable Minimum).

Departure 27

Link E

Ch 280 – 400

Combination of Relaxation 28, 30 and 33 is not allowed.

Departure 28

Link E

Ch 410 – 420

Combination of Relaxation 30 and 33 is not allowed.

Departure 29

Link E

Ch 500 – 510

Combination of Relaxation 30 and 34 is not allowed.

Departure 30

Link E

Ch 610 – 740

Combination of Relaxation 29, 31 and 34 is not allowed.

Departure 31

Link E

Ch 80 – 260

Relaxations 28 and 33 on approach to the merge with Clifton Street

Departure 32

Link E

Ch 270 – 370

Relaxations 28, 30 and 33 on approach to the merge with Clifton Street and
the Link G Diverge

Departure 33

Link E

Ch 380 – 390

Relaxations 28, 30 and 33 on approach to the Link G Diverge

Departure 34

Link E

Ch 390 – 560

Relaxations 28, 30, 33 and 34 on approach to the Link G and Link F Diverge.

Departure 35

Link E

Ch 570 – 670

Relaxations 29, 31 and 34 on approach to the Link F Diverge

Departure 36

Link E

Ch 680 – 690

Relaxations 29, 31 and 34 on approach to the Link F Diverge and Link H
Merge

Departure 37

Link E

Ch 700 – 810

Relaxations 29, 31 and 34 on approach to the merge with Link H

Departure 38

Link E

Ch 910 – 940

Relaxation 32 on approach to the merge with Link H
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Link F; MCW3; 70A kph
Relaxation 35
Link F

Ch 100 – 160

VR = 90m
(Four Steps Below Desirable Minimum)

Relaxation 36

Link F

Ch 20 – 80

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 37

Link F

Ch 90 – 150

VR = 1700m
(Crest, One Step Below Desirable Minimum)

Relaxation 38

Link F

Ch 0 -10

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 39

Link F

Ch 20 – 150

SSD = 70m
(Two Steps Below Desirable Minimum)

Relaxation 40

Link F

Ch 160 – 170

SSD = 90m
(One Step Below Desirable Minimum)

Departure 39

Link F

Ch 100 – 160

Departure 40

Link F

Ch 20 – 80

Relaxation 35 not permitted
VR = 90m
(Four Steps Below Desirable Minimum)
Combination of Relaxation 36 and 39 is not allowed

Departure 41

Link F

Ch 90 – 100

Combination of Relaxation 37 and 39 is not allowed

Departure 42

Link F

Ch 100 – 150

Combination of Relaxation 35, 37 and 39 is not allowed

Departure 43

Link F

Ch 160 – 170

Combination of Relaxation 25 and 40 is not allowed

Departure 44

Link F

Ch 0 – 10

Relaxation 38 on approach to the diverge with Link A

Departure 45

Link F

Ch 20 – 50

Relaxation 36 and 39 on approach to the diverge with Link A and merge with
Link B

Departure 46

Link F

Ch 60 – 160

Relaxation 35, 36, 37, 39 and 40 on approach to the merge with Link B
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Link G; MCWY; 60B kph
Relaxation 41
Link G

Ch 20 – 120

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 42

Link G

Ch 130 – 150

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Departure 47

Link G

Ch 20 – 30

Relaxation 41 on approach to the merge with Link E

Departure 48

Link G

Ch 30 – 40

Relaxation 41 on approach to the merge with Link E and Stop Line at Link I

Departure 49

Link G

Ch 50 – 150

Relaxations 41 and 42 on approach to Stop Line with Link I

Link H; MCY2; 60B kph
Relaxation 43
Link H

Ch 10 – 70

HR = 130m
(Two Steps Below Desirable Minimum)

Relaxation 44

Link H

Ch 80 – 130

HR = 155m
(Two Steps Below Desirable Minimum)

Relaxation 45

Link H

Ch 10 – 60

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Relaxation 46

Link H

Ch 70 – 150

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 47

Link H

Ch 0 – 10

SSD = 70m
(One Step Below Desirable Minimum).

Relaxation 48

Link H

Ch 70 – 100

SSD = 70m
(One Step Below Desirable Minimum).

Departure 50

Link H

Ch 10 – 20

Combination of Relaxations 43, 45 and 47 is not allowed

Departure 51

Link H

Ch 20 – 60

Combination of Relaxations 43 and 45 is not allowed

Departure 52

Link H

Ch 70 – 80

Combination of Relaxations 43, 46 and 48 is not allowed
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Departure 53

Link H

Ch 80 – 100

Combination of Relaxations 44, 46 and 48 is not allowed

Departure 54

Link H

Ch 110 – 130

Combination of Relaxations 44 and 46 is not allowed

Departure 55

Link H

Ch 0 – 40

Relaxations 45 and 47 on approach to the Link I diverge

Departure 56

Link H

Ch 50 – 150

Relaxations 43, 44, 45, 46 and 48 on approach to the merge with Link E.

Link I; MCY0; 60B kph
Relaxation 49
Link I

Ch 0 – 40

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 50

Link I

Ch 240 – 300

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 51

Link I

Ch 130 – 170

SSD = 70m
(One Step Below Desirable Minimum).

Departure 57

Link I

Ch 0 – 10

Relaxation 45 on approach to the Great George’s Street/York Street junction.

Departure 58

Link I

Ch 10 – 20

Relaxation 45 on approach to the Great George’s Street/York Street junction
and Link H diverge.

Departure 59

Link I

Ch 30 – 40

Relaxation 45 on approach to the diverge with Link H

Departure 60

Link I

Ch 130 – 170

Relaxation 47 on approach to the diverge with Link H and the Cityside
Complex.

Departure 61

Link I

Ch 240 – 300

Relaxation 46 on approach to the diverge to the Cityside Complex.

Link J; MC01; 60B kph
Relaxation 52
Link J

Ch 0 – 30

HR = 110.0
(Two Steps Below Desirable Minimum)

Relaxation 53

Ch 0 – 20

VR = 900m
(Sag, One Step Below Absolute Minimum)
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Departure 62

Link J

Ch 0 – 20

Combination of Relaxations 52 and 53 is not allowed

Departure 63

Link J

Ch 0 – 20

Relaxation 52 and 53 on approach to the diverge with Link C.

All Links
Departure 64

All

All

Departures from Standard cross-sections as per TD 27/05.
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Relaxation 01

Link A

Ch 330 – 500

HR = 150m
(Three Steps Below Desirable Minimum).

Relaxation 02

Link A

Ch 950 – 1230

HR = 342m
(One Step Below Desirable Minimum).

Relaxation 03

Link A

Ch 40 – 110

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 04

Link A

Ch 160 – 200

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 05

Link A

Ch 390 – 500

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 06

Link A

Ch 880 – 1020

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 07

Link A

Ch 1030 – 1220

SSD = 70m
(Two Steps Below Desirable Minimum).

Departure 01

Link A

Ch 390 – 800

Combination of Relaxation 01 and 05 is not allowed.

Departure 02

Link A

Ch 1030 – 1220

Combination of Relaxation 02 and 07 is not allowed.

Departure 03

Link A

Ch 40 – 80

Relaxation 03 on approach to the existing M2 Diverge.

Departure 04

Link A

Ch 180 – 200

Relaxation 04 on approach to merge with Link D.

Departure 05

Link A

Ch 390 – 470

Relaxation 05 on approach to merge with Link D.

Departure 06

Link A

Ch 880 – 1090

Relaxations 06 and 07 on approach to the Clifton Street Diverge.

Ch 0 – 10

HR = 150m
(Two Steps Below Desirable Minimum).

Link B; MCD3; 60B kph
Relaxation 08
Link B

DRD Roads Service
York Street Interchange

Table C4: Summary of Relaxations and Departures from Standard for Preliminary Option 4

LINK

CHAINAGE

DESCRIPTION

Relaxation 09

Link B

Ch 115 – 120

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 10

Link B

Ch 290 – 300

HR = 120m
(Three Steps Below Desirable Minimum).

Link C; MC3W; 70A kph
Relaxation 11
Link C

Ch 50 – 70

HR = 150m
(Three Steps Below Desirable Minimum).

Relaxation 12

Link C

Ch 275 – 280

HR = 150m
(Three Steps Below Desirable Minimum).

Relaxation 13

Link C

Ch 170 – 310

VR = 1300m
(Sag, One Step Below Absolute Minimum).

Relaxation 14

Link C

Ch 0 – 50

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 15

Link C

Ch 180 – 240

SSD = 90m
(One Step Below Desirable Minimum).

Departure 07

Link C

Ch 50 – 60

Combination of Relaxation 11 and 14 is not allowed.

Departure 08

Link C

Ch 180 – 240

Combination of Relaxation 13 and 15 is not allowed.

Departure 09

Link C

Ch 275 – 290

Combination of Relaxation 12 and 13 is not allowed.

Departure 10

Link C

Ch 70 – 120

Relaxation 18 and 19 on approach to the diverge with Link J

Departure 11

Link C

Ch 170 – 310

Relaxation 13 and 15 on approach to the merge with Link A.

Link D; MCNW; 60B kph
Relaxation 16
Link D

Ch 130 – 215

HR = 151m
(Two Steps Below Desirable Minimum).

Relaxation 17

Ch 80 - 120

SSD = 70m
(Two Steps Below Desirable Minimum).
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Departure 12

Link D

Ch 80 - 120

Relaxation 17 on approach to the merge with Link A.

Link E; MCW2; 70A kph
Relaxation 18
Link E

Ch 100 - 400

HR = 352m
(One Step Below Desirable Minimum)

Relaxation 19

Link E

Ch 600 – 820

HR = 255m
(One Step Below Desirable Minimum)

Relaxation 20

Link E

Ch 280 – 500

VR = 2820m
(Crest, One Step Below Desirable Minimum)

Relaxation 21

Link E

Ch 610 – 740

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 22

Link E

Ch 910 – 940

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 23

Link E

Ch 10 – 420

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 24

Link E

Ch 500 – 820

SSD = 90m
(One Step Below Desirable Minimum).

Departure 13

Link E

Ch 280 – 400

Combination of Relaxation 18, 20 and 23 is not allowed.

Departure 14

Link E

Ch 410 – 420

Combination of Relaxation 20 and 23 is not allowed.

Departure 15

Link E

Ch 500 – 510

Combination of Relaxation 20 and 24 is not allowed.

Departure 16

Link E

Ch 610 – 740

Combination of Relaxation 19, 21 and 24 is not allowed.

Departure 17

Link E

Ch 80 – 260

Relaxation 23 on approach to the merge with Clifton Street

Departure 18

Link E

Ch 270 – 370

Relaxations 20 and 23 on approach to the merge with Clifton Street and Link
G Diverge

Departure 19

Link E

Ch 380 – 390

Relaxations 20 and 23 on approach to the merge with the Link G Diverge
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Departure 20

Link E

Ch 390 – 560

Relaxations 20, 23 and 24 on approach to the Link G and Link F Diverge.

Departure 21

Link E

Ch 570 – 670

Relaxations 21 and 24 on approach to the Link F Diverge

Departure 22

Link E

Ch 680 – 690

Relaxations 21 and 24 on approach to the Link F Diverge and Link H Merge

Departure 23

Link E

Ch 700 – 810

Relaxations 21 and 24 on approach to the merge with Link H

Departure 24

Link E

Ch 910 – 940

Relaxation 22 on approach to the merge with Link H

Link F; MCW3; 70A kph
Relaxation 25
Link F

Ch 100 – 160

VR = 90m
(Four Steps Below Desirable Minimum)

Relaxation 26

Link F

Ch 20 – 80

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 27

Link F

Ch 90 – 150

VR = 1700m
(Crest, One Step Below Desirable Minimum)

Relaxation 28

Link F

Ch 0 -10

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 29

Link F

Ch 20 – 150

SSD = 70m
(Two Steps Below Desirable Minimum)

Relaxation 30

Link F

Ch 160 – 170

SSD = 90m
(One Step Below Desirable Minimum)

Departure 25

Link F

Ch 100 – 160

Relaxation 25 not permitted,
VR = 90m
(Four Steps Below Desirable Minimum)

Departure 26

Link F

Ch 20 – 80

Combination of Relaxation 26 and 29 is not allowed

Departure 27

Link F

Ch 90 – 100

Combination of Relaxation 27 and 29 is not allowed

Departure 28

Link F

Ch 100 – 150

Combination of Relaxation 25, 27 and 29 is not allowed
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Departure 29

Link F

Ch 160 – 170

Combination of Relaxation 25 and 30 is not allowed

Departure 30

Link F

Ch 0 – 10

Relaxation 28 on approach to the diverge with Link A

Departure 31

Link F

Ch 20 – 50

Relaxation 26 and 29 on approach to the diverge with Link A and merge with
Link B

Departure 32

Link F

Ch 60 – 160

Relaxation 26, 27, 29 and 30 on approach to the merge with Link B

Link G; MCWY; 60B kph
Relaxation 31
Link G

Ch 20 – 120

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 32

Link G

Ch 130 – 150

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Departure 33

Link G

Ch 20 – 30

Relaxation 31 on approach to the merge with Link E

Departure 34

Link G

Ch 30 – 40

Relaxation 31 on approach to the merge with Link E and Stop Line at Link I

Departure 35

Link G

Ch 50 – 150

Relaxations 31 and 32 on approach to Stop Line with Link I

Link H; MCY2; 60B kph
Relaxation 33
Link H

Ch 10 – 70

HR = 130m
(Two Steps Below Desirable Minimum)

Relaxation 34

Link H

Ch 80 – 130

HR = 155m
(Two Steps Below Desirable Minimum)

Relaxation 35

Link H

Ch 10 – 60

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Relaxation 36

Link H

Ch 70 – 150

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 37

Link H

Ch 0 – 10

SSD = 70m
(One Step Below Desirable Minimum).
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Relaxation 38

Link H

Ch 70 – 100

SSD = 70m
(One Step Below Desirable Minimum).

Departure 36

Link H

Ch 10 – 20

Combination of Relaxations 33, 35 and 37 is not allowed

Departure 37

Link H

Ch 20 – 60

Combination of Relaxations 33 and 35 is not allowed

Departure 38

Link H

Ch 70 – 80

Combination of Relaxations 33, 36 and 38 is not allowed

Departure 39

Link H

Ch 80 – 100

Combination of Relaxations 34, 36 and 38 is not allowed

Departure 40

Link H

Ch 110 – 130

Combination of Relaxations 34 and 36 is not allowed

Departure 41

Link H

Ch 0 – 10

Relaxations 35 and 37 on approach to the Link I diverge

Departure 42

Link H

Ch 20 – 40

Relaxation 35 on approach to the Link I diverge and the merge with Link E.

Departure 43

Link H

Ch 50 – 150

Relaxations 35, 36 and 38 on approach to the merge with Link E.

Link I; MCY0; 60B kph
Relaxation 39
Link I

Ch 0 – 40

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 40

Link I

Ch 240 – 300

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 41

Link I

Ch 130 – 170

SSD = 70m
(One Step Below Desirable Minimum).

Departure 44

Link I

Ch 0 – 10

Relaxation 39 on approach to the Great George’s Street/York Street junction.

Departure 45

Link I

Ch 10 – 20

Relaxation 39 on approach to the Great George’s Street/York Street junction
and Link H diverge.

Departure 46

Link I

Ch 30 – 40

Relaxation 39 on approach to the diverge with Link H

Departure 47

Link I

Ch 130 – 170

Departure 48

Link I

Ch 240 – 300

Relaxation 41 on approach to the diverge with Link H and the Cityside
Complex.
Relaxation 40 on approach to the diverge to the Cityside Complex.
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Link J; MC3Y; 60B kph
Relaxation 42
Link I

Ch 20 – 100

VR = 900m
(Sag, One Step Below Absolute Minimum)

Departure 49

Link I

Ch 20 – 30

Relaxation 42 on approach to the Link C Diverge

Departure 50

Link I

Ch 30 – 40

Relaxation 42 on approach to the Link C Diverge and the Stop Line at Link I

Departure 51

Link I

Ch 50 – 100

Relaxation 42 on approach to the Stop Line at Link I

All Links
Departure 52

All

All

Departures from Standard cross-sections as per TD 27/05.
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Relaxation 01

Link A

Ch 100 – 110

HR = 150m
(Three Steps Below Desirable Minimum).

Relaxation 02

Link A

Ch 260 – 340

HR = 90m
(Four Steps Below Desirable Minimum).

Relaxation 03

Link A

Ch 810 – 1090

HR = 341m
(One Step Below Desirable Minimum).

Relaxation 04

Link A

Ch 470 – 585

VR = 1300m
(Sag, One Step Below Absolute Minimum).

Relaxation 05

Link A

Ch 700 – 930

VR = 2818m
(Crest, One Step Below Desirable Minimum).

Relaxation 06

Link A

Ch 0 – 90

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 07

Link A

Ch 150 – 350

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 08

Link A

Ch 710 – 1170

SSD = 90m
(One Step Below Desirable Minimum).

Departure 01

Link A

Ch 260 – 340

Relaxation 02 not permitted, HR = 90m
(Four Steps Below Desirable Minimum).

Departure 02

Link A

Ch 260 – 340

Combination of Relaxation 02 and 07 is not allowed.

Departure 03

Link A

Ch 710 – 700

Combination of Relaxation 05 and 08 is not allowed.

Departure 04

Link A

Ch 810 – 930

Combination of Relaxation 03, 05 and 08 is not allowed.

Departure 05

Link A

Ch 0 – 40

Relaxation 06 on the approach to the existing M2 diverge.

Departure 06

Link A

Ch 50 – 90

Relaxation 06 on the approach to the existing M2 diverge and the merge with
Link D.
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Departure 07

Link A

Ch 150 – 340

Relaxation 07 on approach to the merge with Link D

Departure 08

Link A

Ch 470 – 585

Relaxation 04 on approach to the merge with Link C

Departure 09

Link A

Ch 710 – 760

Relaxations 05 and 08 on approach to the merge with Link C and diverge to
Clifton Street.

Departure 10

Link A

Ch 770 – 950

Relaxations 05 and 08 on approach to the diverge to Clifton Street.

Link B; MCD3; 60B kph
Relaxation 09
Link B

Ch 0 – 10

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 10

Link B

Ch 115 – 120

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 11

Link B

Ch 300 – 350

HR = 150m
(Two Steps Below Desirable Minimum).

Relaxation 12

Link B

Ch 10 – 50

VR = 1000m
(Crest, One Step Below Desirable Minimum).

Relaxation 13

Link B

Ch 115 – 120

VR = 900m
(Sag, One Step Below Absolute Minimum).

Relaxation 14

Link B

Ch 290 – 300

SSD = 70m
(One Step Below Desirable Minimum).

Departure 11

Link A

Ch 115 – 120

Combination of Relaxation 10 and 13 is not allowed.

Departure 12

Link A

Ch 340 – 350

Combination of Relaxation 11 and 14 is not allowed.

Departure 13

Link A

Ch 340 – 350

Relaxation 14 on approach to the merge with Link F

Link C; MCGW; 70A kph
Relaxation 15
Link C

Ch 190 – 250

HR = 255m
(One Step Below Desirable Minimum).
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Relaxation 16

Link C

Ch 140 – 190

VR = 1000m
(Crest, Two Steps Below Desirable Minimum).

Relaxation 17

Link C

Ch 200 – 260

VR = 900m
(Sag, Three Steps Below Absolute Minimum).

Relaxation 18

Link C

Ch 70 – 90

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 19

Link C

Ch 100 – 120

SSD = 70m
(Two Steps Below Desirable Minimum).

Departure 14

Link C

Ch 200 – 260

Relaxation 17 not permitted
VR = 900m
(Sag, Three Steps Below Absolute Minimum).

Departure 15

Link C

Ch 190 – 200

Combination of Relaxation 15 and 16 is not allowed.

Departure 16

Link C

Ch 200 – 250

Combination of Relaxation 15 and 17 is not allowed.

Departure 17

Link C

Ch 70 – 120

Relaxation 18 and 19 on approach to the merge with Link A and the
approach to the Stop Line with York Street.

Departure 18

Link C

Ch 140 – 150

Relaxation 16 on approach to the merge to the merge with Link A and the
approach to the Stop Line with York Street.

Departure 19

Link C

Ch 150 – 260

Relaxations 16 and 17 on approach to the merge to the merge with Link A.

Link D; MCNW; 60B kph
Relaxation 20
Link D

Ch 145 – 150

HR = 90m
(Three Steps Below Desirable Minimum).

Relaxation 21

Link D

Ch 250 – 270

HR = 90m
(Three Steps Below Desirable Minimum).

Relaxation 22

Link D

Ch 180 – 190

SSD = 70m
(One Step Below Desirable Minimum).
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Departure 20

Link D

Ch 180 – 190

Relaxation 22 on approach to the merge with Link A.

Link E; MCW2; 70A kph
Relaxation 23
Link E

Ch 100 – 400

HR = 352m
(One Step Below Desirable Minimum)

Relaxation 24

Link E

Ch 600 – 820

HR = 255m
(One Step Below Desirable Minimum)

Relaxation 25

Link E

Ch 280 – 500

VR = 2820m
(Crest, One Step Below Desirable Minimum)

Relaxation 26

Link E

Ch 610 – 740

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 27

Link E

Ch 910 – 940

VR = 1300m
(Sag, One Step Below Absolute Minimum)

Relaxation 28

Link E

Ch 10 – 420

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 29

Link E

Ch 500 – 820

SSD = 90m
(One Step Below Desirable Minimum).

Departure 21

Link E

Ch 280 – 400

Combination of Relaxation 23, 25 and 28 is not allowed.

Departure 22

Link E

Ch 410 – 420

Combination of Relaxation 25 and 28 is not allowed.

Departure 23

Link E

Ch 500 – 510

Combination of Relaxation 25 and 29 is not allowed.

Departure 24

Link E

Ch 610 – 740

Combination of Relaxation 24, 26 and 29 is not allowed.

Departure 25

Link E

Ch 150 – 450

Relaxations 25 and 28 on approach to the diverge to Link F

Departure 26

Link E

Ch 700 – 820

Relaxations 26 and 29 on approach to the merge with the existing M2

Departure 27

Link E

Ch 910 – 940

Relaxation 27 on approach to the merge with the existing M2
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Link F; MCW3; 70A kph
Relaxation 30
Link F

Ch 160 – 200

HR = 255m
(One Step Below Desirable Minimum)

Relaxation 31

Link F

Ch 330 – 340

HR = 90m
(One Step Below Desirable Minimum)

Relaxation 32

Link F

Ch 0 – 10

VR = 2818m
(Crest, One Step Below Desirable Minimum)

Relaxation 33

Link F

Ch 270 – 460

VR = 1700m
(Crest, One Step Below Desirable Minimum)

Relaxation 34

Link F

Ch 680 – 720

VR = 1991m
(Crest, One Step Below Desirable Minimum)

Relaxation 35

Link F

Ch 90 - 160

SSD = 90m
(One Step Below Desirable Minimum)

Relaxation 36

Link F

Ch 240 – 430

SSD = 90m
(One Step Below Desirable Minimum)

Departure 28

Link F

Ch 330 – 440

Relaxation 31 not permitted,
HR = 90m
(Four Steps Below Desirable Minimum)

Departure 29

Link F

Ch 160 – 170

Combination of Relaxation 30 and 35 is not allowed

Departure 30

Link F

Ch 270 – 320

Combination of Relaxation 33 and 36 is not allowed

Departure 31

Link F

Ch 330 – 430

Combination of Relaxation 31, 33 and 36 is not allowed

Departure 32

Link F

Ch 440 – 450

Combination of Relaxation 31 and 33 is not allowed

Departure 33

Link F

Ch 0 – 10

Relaxation 32 on approach to the diverge with Link E

Departure 34

Link F

Ch 90 – 160

Relaxation 35 on approach to the diverge with Link G

March 2009

DRD Roads Service
York Street Interchange

March 2009

RELAXATION/
DEPARTURE

LINK

CHAINAGE

DESCRIPTION

Departure 35

Link F

Ch 240 – 400

Relaxation 33 and 36 on approach to the merge with Link B

Departure 36

Link F

Ch 410 – 460

Relaxation 33 and 36 on approach to the merge with Link B

Departure 37

Link F

Ch 680 – 720

Relaxation 34 on approach to the merge with Link B

Link G; MCW4; 60B kph
Relaxation 37
Link G

Ch 0 – 10

HR = 94m
(Three Steps Below Desirable Minimum)

Relaxation 38

Link G

Ch 110 – 230

HR = 127m
(Two Steps Below Desirable Minimum)

Relaxation 39

Link G

Ch 25 – 120

VR = 1300m
(Crest, One Step Below Desirable Minimum)

Relaxation 40

Link G

Ch 300 – 320

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 41

Link G

Ch 0 – 40

SSD = 70m
(One Step Below Desirable Minimum)

Departure 38

Link G

Ch 0 – 10

Combination of Relaxations 37 and 41 is not allowed

Departure 39

Link G

Ch 25 – 40

Combination of Relaxations 39 and 41 is not allowed

Departure 40

Link G

Ch 110 – 120

Combination of Relaxations 38 and 39 is not allowed

Departure 41

Link G

Ch 0 – 70

Relaxations 39 and 41 on approach to the diverge with Link E

Departure 42

Link G

Ch 300 – 320

Relaxation 40 on approach to Stop Line with Link I

Link H; MCY2; 60B kph
Relaxation 42
Link H

Ch 10 – 70

HR = 130m
(Two Steps Below Desirable Minimum)

Relaxation 43

Ch 80 – 130

HR = 155m
(Two Steps Below Desirable Minimum)

Link H
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Relaxation 44

Link H

Ch 10 – 60

VR = 1000m
(Crest, One Step Below Desirable Minimum)

Relaxation 45

Link H

Ch 70 – 150

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 46

Link H

Ch 0 – 10

SSD = 70m
(One Step Below Desirable Minimum).

Relaxation 47

Link H

Ch 70 – 100

SSD = 70m
(One Step Below Desirable Minimum).

Departure 43

Link H

Ch 10 – 20

Combination of Relaxations 42, 44 and 46 is not allowed

Departure 44

Link H

Ch 20 – 60

Combination of Relaxations 42 and 44 is not allowed

Departure 45

Link H

Ch 70 – 80

Combination of Relaxations 42, 45 and 47 is not allowed

Departure 46

Link H

Ch 80 – 100

Combination of Relaxations 43, 45 and 47 is not allowed

Departure 47

Link H

Ch 110 – 130

Combination of Relaxations 43 and 45 is not allowed

Departure 48

Link H

Ch 0 – 10

Relaxations 44 and 46 on approach to the Link I diverge

Departure 49

Link H

Ch 20 – 40

Relaxation 44 on approach to the Link I diverge and the merge with Link E.

Departure 50

Link H

Ch 50 – 150

Relaxations 42, 43, 44, 45 and 47 on approach to the merge with Link E.

Link I; MCY0; 60B kph
Relaxation 48
Link I

Ch 0 – 40

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 49

Link I

Ch 240 – 300

VR = 900m
(Sag, One Step Below Absolute Minimum)

Relaxation 50

Link I

Ch 130 – 170

SSD = 70m
(One Step Below Desirable Minimum).
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Departure 51

Link I

Ch 0 – 10

Relaxation 48 on approach to the Great George’s Street/York Street junction.

Departure 52

Link I

Ch 10 – 20

Relaxation 48 on approach to the Great George’s Street/York Street junction
and Link H diverge.

Departure 53

Link I

Ch 30 – 40

Relaxation 48 on approach to the diverge with Link H

Departure 54

Link I

Ch 130 – 170

Relaxation 50 on approach to the diverge with Link H and the Cityside
Complex.

Departure 55

Link I

Ch 240 – 300

Relaxation 49 on approach to the diverge to the Cityside Complex.

All Links
Departure 56

All

All

Departures from Standard cross-sections as per TD 27/05.
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Relaxation 01

Link A

Ch 860 – 1130

HR = 341.6m
(Four Steps Below Desirable Minimum).

Relaxation 02

Link A

Ch 810 – 840

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 03

Link A

Ch 890 – 1200

SSD = 90m
(One Step Below Desirable Minimum).

Departure 01

Link A

Ch 810 – 840

Relaxation 02 on approach to the merge with the Clifton Street Diverge.

Departure 02

Link A

Ch 890 – 990

Relaxation 03 on approach to the Clifton Street Diverge.

Link B; MCD3; 60B kph
Relaxation 04

Link B

Ch 100 – 110

HR = 90m
(Four Steps Below Desirable Minimum).

Relaxation 05

Link B

Ch 365 – 370

HR = 127m
(Three Steps Below Desirable Minimum).

Relaxation 06

Link B

Ch 50 – 160

VR = 900m
(Sag, Two Steps Below Absolute Minimum).

Relaxation 07

Link B

Ch 280 – 370

VR = 1000m
(Crest, Two Steps Below Desirable Minimum).

Relaxation 08

Link B

Ch 0 – 10

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 09

Link B

Ch 20 – 100

SSD = 70m
(Two Steps Below Desirable Minimum).

Relaxation 10

Link B

Ch 200 – 230

Relaxation 11

Link B

Ch 240 – 300

SSD = 90m
(One Step Below Desirable Minimum).
SSD = 70m
(Two Steps Below Desirable Minimum).
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LINK

CHAINAGE

DESCRIPTION

Departure 03

Link B

Ch 100 – 110

Relaxation 04 not permitted
HR = 90m
(Four Steps Below Desirable Minimum).

Departure 04

Link B

Ch 50 – 160

Relaxation 06 not permitted
VR = 900m
(Sag, Two Steps Below Absolute Minimum).

Departure 05

Link B

Ch 50 – 90

Combination of Relaxation 06 and 09 is not allowed.

Departure 06

Link B

Ch 100 – 110

Combination of Relaxation 04, 06 and 09 is not allowed.

Departure 07

Link B

Ch 110 – 120

Combination of Relaxation 04 and 06 is not allowed.

Departure 08

Link B

Ch 280 – 300

Combination of Relaxation 07 and 11 is not allowed.

Departure 09

Link B

Ch 365 – 370

Combination of Relaxation 05 and 07 is not allowed.

Departure 10

Link B

Ch 0 – 140

Relaxation 06, 08 and 09 on approach to the diverge with Link C.

Departure 11

Link B

Ch 210 – 370

Relaxation 07, 10 and 11 on approach to the merge with Link A.

Link C; MC3Y; 60A kph
Relaxation 12
Link C

Ch 0 – 30

HR = 94.691m
(Three Step Below Desirable Minimum).

Relaxation 13

Link C

Ch 0 – 40

VR = 900m
(Sag, One Step Below Absolute Minimum).

Relaxation 14

Link C

Ch 40 – 50

SSD = 70m
(One Step Below Desirable Minimum).

Departure 12

Link C

Ch 0 – 30

Combination of Relaxation 12 and 13 is not allowed.

Departure 13

Link C

Ch 40 – 50

Combination of Relaxation 13 and 14 is not allowed.

Departure 14

Link C

Ch 0 – 40

Relaxation 13 and 14 on approach to the Diverge with Link B
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Departure 15

Link C

Ch 40 – 50

Relaxation 13 and 14 on approach to the Stop Line with York Street.

Link D; MCNW; 60B kph
Relaxation 15
Link D

Ch 0 – 40

HR = 50m
(Four Steps Below Desirable Minimum).

Relaxation 16

Link D

Ch 180 – 210

HR = 200m
(One Step Below Desirable Minimum).

Relaxation 17

Link D

Ch 20 – 60

VR = 900m
(Sag, One Step Below Absolute Minimum).

Relaxation 18

Link D

Ch 0 – 10

SSD = 50m
(Two Steps Below Desirable Minimum).

Departure 16

Link D

Ch 0 – 20

Combination of Relaxation 15 and 18 is not allowed.

Departure 17

Link D

Ch 20 – 40

Combination of Relaxation 15 and 17 is not allowed.

Link E; MCW2; 70A kph
Relaxation 19
Link E

Ch 100 – 390

HR = 352m
(One Step Below Desirable Minimum)

Relaxation 20

Link E

Ch 620 – 850

HR = 300m
(One Step Below Desirable Minimum)

Relaxation 21

Link E

Ch 280 – 420

VR = 2820m
(Crest, One Step Below Desirable Minimum)

Relaxation 22

Link E

Ch 730 – 890

VR = 1700m
(Crest, One Step Below Desirable Minimum)

Relaxation 23

Link E

Ch 20 – 360

SSD = 90m
(One Step Below Desirable Minimum).

Relaxation 24

Link E

Ch 540 – 820

SSD = 90m
(One Step Below Desirable Minimum).
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Departure 18

Link E

Ch 280 – 360

Combination of Relaxation 19, 21 and 23 is not allowed.

Departure 19

Link E

Ch 370 – 390

Combination of Relaxation 19 and 21 is not allowed.

Departure 20

Link E

Ch 730 – 820

Combination of Relaxation 20, 22 and 24 is not allowed.

Departure 21

Link E

Ch 830 – 850

Combination of Relaxation 20 and 22 is not allowed.

Departure 22

Link E

Ch 180 – 420

Relaxations 21 and 23 on approach to the Link F Diverge.

Departure 23

Link E

Ch 880 – 890

Relaxation 22 on approach to the existing M2 merge.

Link F; MCWY; 60A kph
Relaxation 25
Link F

Ch 30 – 40

HR = 180m
(One Step Below Desirable Minimum)

Relaxation 26

Link F

Ch 200 – 210

VR = 900m
(Sag, One Step Below Absolute Minimum)

Departure 24

Link F

Ch 200 – 210

Relaxation 26 on approach to the Stop Line at Link I

All Links
Departure 25

All

All

Departures from Standard cross-sections as per TD 27/05.
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