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Sydney's expansion over the last fifty years has been principally westwards. While the
older suburbs of Sydney were established around train and tram routes, most areas of
Western Sydney developed following the advent of wide car ownership. Housing and
jobs became spread out and at present are only able to be served by a limited range of
transport systems.
The costs of Western Sydney's relative dependence on the car are clear. Smog, traffic
congestion, noise, urban sprawl, longer journey times and limited public transport
alternatives are all outcomes that are related to motor vehicle dependence.
In 1999, the NSW Government announced its strategic plan for the transformation of
Sydney's transport systems, called Action for Transport 2010: An Integrated Transport
Plan for Sydney. This strategy identifies a range of public transport projects that will
improve access to, from and within Sydney's west. In so doing we can support the
sustainable development of the whole metropolitan region.
The NSW Government's vision is for a more equitable city with increased access to a
range of transport alternatives. Integral to these objectives is the introduction of the
transitway network — a system of new rapid bus-only corridors which would provide
direct and frequent public transport services between major Western Sydney activity
centres, employment areas, health, education and entertainment facilities. The
integrated transport strategy also promotes cycling for recreational and commuter use
as it is a transport mode with considerable environmental benefits. The transitways in
conjunction with a cycleway network would provide new transport choices for hundreds
of thousands of people visiting, living and working in an area extending from Rouse Hill
to Liverpool and from Penrith to Strathfield.
The transitways would build on the strengths of the region's existing public transport,
and extend the reach of Sydney's comprehensive network of trains, light rail, buses and
ferries. Integrated ticketing, secure and accessible stations, low emission modern
buses, and car, pedestrian and cycle access to the stations would all be features
incorporated into the design of the transitways.
The transitways would support a flexible variety of services ranging from rail-style trunk
services to integrated express services that take rapid bus services beyond the
transitway roadway directly to local neighbourhoods.
Excluding the Penrith—St Marys Transitway route that is physically separate from the
other links, the proposed transitway network would:
• locate more than 110 transitway stations in centres and suburbs through 11 local
government areas;
• comprise approximately 100 kilometres of rapid bus roadway; and
• provide an environmentally-friendly transport choice for hundreds of thousands of
residents and workers in Western Sydney.

When complete, the transitway network would provide a new public transport choice for
more than 30 percent of Sydney's metropolitan area, providing fast travel and
convenient, safe access to homes, jobs and the wider Sydney region.
With the Parramatta Rail Link, the transitway program represents the most significant
public transport initiative for Western Sydney for over a century, and forms a significant
part of the NSW Government's program to deliver transport and air quality
improvements to the region.
Complementing the recently released Liverpool-Parramatta Transitway Environmental
Impact Statement, this Overview Report investigates the feasibility of and describes the
planning issues associated with the transitway network described in Action for Transport
2010. The report precedes any environmental impact assessment and subsequent
development approval process for the project.

Carl Scully,
Minister for Roads and
Minister for Transport
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1-in-1 00-year

an event that would occur, on average, once every
one hundred years

alignment

a detailed geometric layout, in plan and profile,
following a general route

all stops

a service that stops to pick up and/or set down
passengers at all stops or terminuses along its route

at-grade intersection

a point at which road, rail or other traffic routes cross
at ground level (and neither elevated nor in a tunnel)

base case

the elements, central or essential parts of an
argument or a calculation used in support of a
particular viewpoint

carriageway

the portion of a road or bridge used by vehicles
(including shoulders and auxiliary lanes)

core network

the central or effective part of a transitway network
(see transitway network)

DUAP

the NSW Department of Urban Affairs and Planning

express/express mode

a public transport service offering direct connection
between two points, or that operates over a given
route at greater-than-normal speed, usually by
omitting stops

grade separation

the separation of road, rail and/or other traffic so that
crossings and intersections are not at the same
elevation

gradient

slope

headway

the separation in time between two vehicles

Intelligent Transport System

communications network and management structure
that aids delivery of services and information about
services to operators and users of a public transport
system

kiss-and-ride

provision of space for cars to drop off passengers at
or near public transport access points

link

the section of a transitway network between two
major destinations

modal split

proportion of people travelling by particular modes

mode

form type of technology, e.g. car, bus train

HI

park-and-ride

provision of space for passengers to park their
vehicles before using public transport for part of a
journey

pavement

the portion of a carriageway above the subgrade
forming the running surface for vehicles

peak

period point of highest demand on/use of a system

rapid bus system

high frequency, fast, reliable bus-based transport
system

same seat/no-change public

refers to a journey by public transport during which a

transport connections

passenger does not need to change mode of public
transport, and which requires no changes within
mode of transport

shared roadway

the part of a transitway system shared by buses with
other forms of transport

skip stop

a service that omits one or more normal stops on its
route, usually to achieve efficiencies of time. see
express mode

stand alone

a part of a public transport system that can operate
efficiently without having a connection to other parts.

transitway network

an association of transitways contributing to a unified
public transport initiative (see core network)

transitway

a passenger system made of lanes dedicated to and
exclusively used by public transport mode/s (could
buses or light rail)

trunk

the main, or central, line, direction or route

way finding

means of determining a direction or route

Executive Summary

Executive Summary
PPK Environment & Infrastructure Pty Ltd (PPK) was engaged by the Roads & Traffic
Authority of NSW and the NSW Department of Transport to investigate the feasibility of
constructing and operating the proposed Western Sydney Transitway. PPK produced
this Overview Report, including a preliminary concept design and an environmental
assessment of five of the seven proposed rapid bus-only transitways identified for
implementation in Action for Transport 2010, the NSW Government's integrated
transport plan for Sydney. Both the proposed Liverpool—Parramatta and Penrith—St
Marys Transitways are the subject of separate planning investigations, however
reference is made to them where appropriate in this document to ensure that its
recommendations are consistent.

The Transitway Network
The transitway network should provide fast, reliable and comfortable services across the
region bridging the gap between heavy rail and local bus services and providing travel
services that can compete with private car use for travel between town centres,
employment locations and residential neighbourhoods.

1

This rapid-bus transitway network should also ensure the flexibility needed for public
transport services to serve the dispersed and low-density urban development that
characterises most of Western Sydney.
The selection of routes for the transitway network has been based on extensive
consultations with a range of stakeholders. The core transitway network identified as a
result of this process (i.e. including the Liverpool—Parramatta Transitway link but
excluding Penrith—St Marys link) would consist of approximately 100 kilometres of
transitway roadway and more than 110 transitway stations. Each station would feature
platforms, high-quality passenger waiting facilities, real-time passenger information and
electronic security features.
Transitway links would be established as either exclusive corridors or bus priority lanes
within existing or widened roads. More than half of the core transitway network should
consist of alignments exclusively for bus use.
A typical transitway would have two lanes (one in each direction), each 3.5 metres wide,
with road-shoulders between 0.5 metre and 1.0 metre wide. The maximum speeds for
buses on transitway links in exclusive alignments would be 80 kilometres per hour
between stations and 50 kilometres per hour when passing through stations. Lower
speed limits would apply on certain environmentally sensitive sections. On shared
roads the existing speed limits would apply.
Bicycle and pedestrian access to transitway stations are key issues, as bicycles and
pedestrians are an important means of access. Furthermore, the transitways provide a
valuable opportunity to integrate and encourage cycling by to improving and enhancing
the cycling network.

Future Priorities
In view of the areas in critical need of transport improvements, and the opportunity for
transitway network investment to have a positive influence on developing areas,
modification of the current priorities for the delivery of transitway links described in
Action for Transport 2010 is recommended. It is recommended that a revised timetable
be adopted that allows for earlier construction of the Parramatta—Mungerie Park and
Blacktown—Castle Hill (south of Old Windsor Road) links than their currently-scheduled
dates of 2010 and 2009 respectively.
Opportunities have been identified for additional transitway links to create a more
comprehensive, integrated and thus viable network. The feasibility of the following
network extensions should be investigated:
• Camden to Campbelltown;
• Edmonson Park to Liverpool and Glenfield;
• Liverpool and Fairfield to Bankstown; and
• Extension of the M2 Busway in line with the construction of the Western Sydney
Orbital.

Transitway Operations and Patronage
The operating strategy takes advantage of opportunities to connect the separate
transitway links to provide long-distance, integrated services. Under this strategy, the
core transitway network should consist of three transitway lines:
• Transitway 1: Liverpool—Parramatta—Mungerie Park
• Transitway 2: Castle Hill—Blacktown—Wetherill Park—Parramatta
• Transitway 3: Parramatta—Strathfield
This transitway network would allow the operation of services that complement, connect
and integrate with suburban CityRail and local bus services, currently the only public
transport choices available in the region. Services made possible by the provision of the
transitway network should be in four main forms:
• trunk transitway-only services connecting all major centres and employment areas
located on the transitway network;
• integrated express services that connect widespread residential neighbourhoods and
employment areas with major centres by no-change services, (i.e. they would use the
transitway network for journey sections);
• local feeder services connecting residential neighbourhoods and employment areas
to a transitway station (and trunk services); and
• centre-to-centre cross-regional services that would use the transitway system for part
of their route, including a Parramatta—Blacktown cross-regional service along the
Great Western Highway.
The demand for transitway services would warrant peak period service frequencies of
five minutes or better.
Not including the Penrith—St Marys Transitway link, it is estimated that by 2011 transitway
services would carry around 34,000 passengers every morning peak three-hour period.
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Transitway Stations
Passengers should enter the transitway network by way of high-quality stations offering
comprehensive, up-to-the-minute travel information, comfortable and accessible
passenger waiting and transfer facilities and security features including closed-circuit
television cameras. Other features should include kiss-and-ride areas, bicycle access
and parking, and park-and-ride facilities at selected stations.
The recommended location of the stations to serve the transitway network was
determined by considering the operational needs of the network, accessibility to major
trip destinations and the constraints and opportunities presented by the natural, social
and built environment through which the transitway network would pass. The average
distance between proposed transitway station locations is about 800 metres.
The urban form, design and amenity of station walking catchment precincts would be
important to the success of the transitway project. These issues should be considered
in partnership with local councils during the detailed design of stations. On-street
commuter car parking on local streets should be managed on a case-by-case basis to
avoid impacts for residents.

Travel Benefits
The construction and operation of the transitway network would facilitate faster and
more reliable public transport travel to most of the key destinations across the study
region. The transitway network would enable direct, no-change public transport
connections to be provided for the first time between residential neighbourhoods and:
• existing and proposed major centres and rail interchanges at Parramatta, Blacktown,
Castle Hill, Liverpool, Strathfield and Mungerie Park;
• around 10 major industrial and employment areas, including Wetherill Park and
Blacktown;
• major health facilities at Westmead and Blacktown; and
• major university and TAFE campuses.
Subject to integrated urban design and operational planning, and the delivery of
transitway links in line with the revised timetable proposed above, the transitway network
could significantly influence travel behaviour in new urban areas.

Social and Environmental Impacts

I

On both a regional and local scale, the transitway network and its stations would be
able to integrate satisfactorily with, and in many cases enhance its surrounding, natural,
built and community characters and environments. A preliminary assessment of the
potential social and environmental impacts which might arise from construction and
operation of the transitway network has concluded that:
• some improvement to regional air quality could be expected as a result of transitway
network operation;
• detailed investigations of potential noise, heritage, flora and community access
impacts, including the development of appropriate infrastructure designs and
mitigating measures, would be required in a number of locations; but that
• subject to detailed investigation and design, there is no insuperable social or
environmental obstacle to the construction or operation of the transitway network.
It is recommended that the next stage of planning for the transitway network include the
preparation of environmental impact statements on the transitway network links.

1

Economic Assessment
For an infrastructure investment estimated to cost around $1,150 million, the proposed
transitway network's economic performance includes a benefit to cost ratio of 1.3 and a
net present value of more than $365 million. Over a 20-year operating period bus
operators are expected to experience surpluses of more than $350 million in economic
terms and more than $330 million in financial terms.
The measured benefits are to both public transport users and remaining road users
including road safety. The measured costs include construction, property acquisition,
maintenance, and the purchase and operation of buses. The potential surplus to bus
operators compares the cost of buying and running buses with fare revenue; it does not
include provision for a return on infrastructure investment costs.
The patronage that supports the above figures would need to be sustained at the
highest possible levels. This requirement may only be met by high-service quality; firstclass, real-time passenger information; integrated ticketing and timetabling; reliable
travel times; and by an increase in real costs for long-stay parking at centres such as
Parramatta, Liverpool, Blacktown and Castle Hill.
A number of benefits are likely to arise from the implementation of the proposed
transitway network. The network's implementation would result in public transport
services that are more comprehensive and more efficient than those at present in place,
and which would provide a real alternative to the use of the private car use for travel
between employment locations and residential neighbourhoods in Western Sydney.
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Introduction

1.1 Background
In November 1998 the NSW Government released its strategic plan for Sydney's
transport future, Action for Transport 2010: An Integrated Transport Plan for Sydney
(Department of Transport 1998a). As part of improving public transport in Western
Sydney, the plan proposed the construction of a network of seven rapid bus-only
transitways by 2010. The proposed transitway links identified in the plan included:
• Parramatta to Strathfield (to be completed by 2002);
• Liverpool to Parramatta (2003);
• Parramatta to Blacktown (2004);
• Blacktown to Wetherill Park (2006);
• Penrith to St Marys (Stage 1 — 2003, Stage 2 — 2008);
• Blacktown to Castle Hill (2009); and
• Parramatta to Mungerie Park (2010).
An environmental impact statement on the first transitway to commence development
(between Liverpool and Parramatta) was recently released for public comment,
Liverpool—Parramatta Rapid Bus Transitway Environmental Impact Statement (Sinclair
Knight Merz 2000). Complementing the Liverpool—Parramatta Transitway Environmental
Impact Statement, this Overview Report contains the outcomes of feasibility studies on
the rest of the proposed transitway network described above. The report includes a
description of current planning for the separate Penrith—St Marys Transitway associated
with the redevelopment of the ADI site (formerly the Australian Defence Industries site).
Recommendations regarding the next steps in delivering the transitway network are
contained in this report.

1.2 What is a Transitway?
A transitway is a regional public transport system that bridges the gap between heavy
rail and local bus services and provides reliable, frequent and fast travel between
centres, or between centres and areas remote from the regional rail network.
Transitways have the following characteristics:
• Transitway services operate along purpose-built exclusive rights-of-way, or in priority
conditions on existing roads;
• Transitway stations serve as a point of access to the system, and that include highquality provision for passengers (more typical of heavy and light rail facilities than
traditional local bus stops) to maximise service presence in residential areas, town
centres or employment areas;
• As with other fixed public transport systems, a transitway can act as a catalyst for
increased commercial development and residential densities in its immediate area;
and

• A transitway can be operated using different modes, with the choice of mode being
related to the density of the urban area and the trip requirements of the population.
Characteristics of bus-based transitway systems include the following:
• A bus-based transitway provides a high frequency, flexible public transport system to
suit a lower density of urban environment and patronage demand.
• In serving a low density urban environment bus-based transitways services can
penetrate broad catchments by seamlessly connecting the rapid bus roadway to
local streets and neighbourhoods, and can maximise regional public transport trip
opportunities through integration with other public transport modes at key centres.
• A bus-based transitway can be developed progressively, with each section becoming
operational immediately construction is complete.

1.3 Rationale for a Transitway Network
The basis and justification for the planning of a transitway network for Western Sydney
arose out of previous transport corridor planning exercises, including:
• Sydney Regional Environmental Plan No. 18-Public Transport Corridors (1989);
• Integrated Transport Strategy for the Greater Metropolitan Region
(Department of Transport 1995);
• Light Rail Strategic Plan for New South Wales
(Public Transport Advisory Council 1997);
• Greater Western Sydney Public Transport Strategy
(Department of Transport 1997);
• Action for Transport 2010: An Integrated Transport Plan for Sydney
(Department of Transport 1998);
• Hoxton Park to Parramatta (SREP 18 South) Public Transport Corridor
Pre-Feasibility Study (PPK Environment & Infrastructure and McCormick Rankin
1998); and
• Liverpool-Parramatta Transitway Overview Report
(PPK Environment & Infrastructure 1998a).
Justification of the transitway public transport system for the Western Sydney region has
involved consideration of the ways in which the proposed network might satisfy the
following strategic objectives (Booz-Allen & Hamilton 1999):
• Support the NSW Government's metropolitan land use and transport planning
objectives, including urban containment and the targeting of employment and
population growth in designated centres and areas.
• Respond to employment and population growth patterns, integration with the
existing and proposed public transport network and actual travel needs in the area.
• Form, together with existing and planned heavy and light rail networks and
key bus corridors, a strategic public transport network for Sydney.
• Provide effective public transport accessibility at the local, regional and
metropolitan levels.
• Provide connections to Parramatta, Sydney's second largest
Central Business District.
• Provide connections to and between growing Western Sydney secondary centres
of Penrith, Blacktown and Liverpool.
• Improve links to key industrial/business park areas such as Norwest,
Wetherill Park and Smithfield and Eastern Creek.

1

• Improve accessibility to growing housing areas such west Liverpool and Fairfield,
North West Sector and the ADI site.
• Link future centres, such as Mungerie Park.
• Make more effective use of existing transport networks and infrastructure.
• Increase public transport use, particularly for trips to major centres.
• Be a user-friendly and customer-oriented system, with flexible operations and
ticketing, which helps create a seamless public transport system,
• Bridge identified gaps in current public transport service provision.
Preliminary strategic review of the transitway concept finds that the proposed links and
network identified in Action for Transport 2010 would meet the above criteria, as well as
suggest opportunities for other corridors to be investigated.

1

Feasibility studies have checked the performance of the proposed transitway network
against the objectives stated above. Potential extensions and additions to the network
have also been investigated.

1.4 Scope of the Studies
The planning objectives for the feasibility studies of the proposed transitway links were:
• to lay the planning foundations necessary for the operation of an economically,
environmentally and financially viable public transport infrastructure;
• to identify key strategic environmental issues (including air quality impacts and
achievable reductions in total vehicle kilometres travelled) at a regional level;
• to investigate the development of infrastructure that could be both integrated within
the existing urban environment and that could create opportunities for sustainable
future growth;
• to review the transitway network described in Action for Transport: 2010,
including the feasibility of the links and the network and the appropriateness
of current staging priorities;
• to provide a conceptual plan for a region-wide network of services able to operate in
an efficient, unified and passenger-friendly way;
• to investigate the development of facilities that meet community expectations,
in terms of both an inclusive planning process and the resulting product; and
• review the potential integration of cycleways and transitways.
In order to achieve the above objectives, various tasks were undertaken as part of
feasibility studies. These tasks are listed in detail in Appendix C, and included:
• strategic urban planning;
• patronage modelling;
• network design;
• operations planning;
• strategic concept design;
• preliminary assessment of environmental and social impacts;
• economic and financial evaluation; and
• stakeholder consultation and public exhibition.

1.5 Reader's Guide
This Overview Report consists of nine chapters. This introduction is Chapter 1.
Chapter 2 provides a summary of the study's findings and recommendations.
Chapter 3 R e g i o n a l I s s u e s a n d Opportunities describes the area of Western
Sydney that the transitway system would influence, the transport related needs and
opportunities of that area and the ways in which a transitway system could address
these needs and opportunities. It includes a planning, social and environmental
overview of the area of influence, including an overview of opportunities and constraints.
Chapter 4 A T o t a l P u b l i c T r a n s p o r t S y s t e m f o r W e s t e r n Sydney
introduces the concept of a public transport hierarchy, and addresses how existing and
proposed passenger rail facilities would be complemented by a transitway network, with
both of these systems being supported by feeder services. The chapter describes the
overall network characteristics of the proposed transitway system and how it would
operate. It also includes information on how the developing public transport system
could influence accessibility and shape development in the key activity centres served
by the network. Transitway alignment options and the selection process for determining
the preferred transitway network are also discussed in this chapter.
Chapter 5 T r a n s i t w a y O p e r a t i o n a l C h a r a c t e r i s t i c s describes how the
proposed network could operate and includes information on travel times, potential
patronage, service frequencies, integration with other transport services, passenger
information systems, modal issues, vehicle technology options, disabled access
measures and provision for cyclists.
Chapter 6 T r a n s i t w a y D e s i g n provides detail on desired specifications for
transitway infrastructure, including roadway standards, vehicle priority, light rail
compatibility, station location and design, typical cross-sections, pedestrian and cyclist
provisions, landscaping and any required noise mitigation measures.
Chapter 7 E n v i r o n m e n t a l a n d S o c i a l I s s u e s considers the environmental and
social issues that could arise in respect to the corridors through which each transitway
link passes. This chapter considers in broad terms for each link the effect of the
proposed transitway network on air quality, noise, contaminated land, flora and fauna,
archaeology and heritage, as well as its impact on the cohesiveness of communities
along the corridors.
Chapter 8 Costs, E c o n o m i c P e r f o r m a n c e a n d S t a g i n g proposes a staging
plan for implementing the network that reflects community needs and physical
constraints and opportunities. Proposals imply a system that would be developed
progressively rather than for one or a few completion dates. The network's capital,
operating and maintenance costs and its potential economic performance are
assessed.
Chapter 9 C o n c l u s i o n s a n d R e c o m m e n d a t i o n s provides a conclusive
description of the planning, social, environmental and economic reasons for proceeding
with the transitway system, issues that remain to be addressed by further planning, and
recommendations on community and stakeholder consultation, design development. It
also describes an approvals process, and the means of managing, building and
operating the transitway system.
Following chapter 9, the Bibliography facilitates further reading and the Appendices
provide supplementary detail.
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Overview of
Study Findings

The study team has investigated the feasibility of implementing the
Western Sydney transitway network from a number of perspectives.
The team has considered environmental constraints and opportunities,
established travel patterns and transport conditions, system operation
and design, staging and economic performance. This chapter
summarises the findings and recommendations of these investigations.

2.1 Objectives and Design Principles
The following general objectives and design principles describe the outcomes required
of the proposed transitway network.

Enhanced accessibility and improved links
• Transitways should improve regional access to jobs, shopping and community
facilities through their alignment and formation and through the location and siting of
stations.
• The transitway network should efficiently integrate with other public transport services
and stations, and interchanges should be designed in a way that allows quick and
convenient transfer between transport modes, including walking and cycling.
• Transitway operations should be carefully planned to maintain local connectivity.
• Transitway vehicle priority measures should be implemented on all possible parts of
the network in order to maximise service performance.

Responsive to local development
• The transitway network should respond to existing and potential land use and
development patterns in ways that support NSW and local government policies and
plans for urban development.

Influence local development
• The transitway network should influence local development patterns that would
compliment the nature of this rapid public transport system.

Maintain general traffic capacity
• The transitway network's design should maintain the character and operation of
traffic in the street spaces that transitways share.
• There may be situations in which some diminution of traffic performance can be
tolerated in order to support transitway priority.

Identifiable and user-friendly stations and station precincts
• All transitway network physical elements should have a distinctive easily recognisable
image.
• Transitways should be safe for its users, for adjacent properties and should not
compromise neighbourhood privacy.
• Users of the transitway network should find travel and transfer activities as safe,
convenient and enjoyable as possible.
• The transitway network should provide a sequence of travel experiences that are
visually pleasing.
• Major stations should form community focal points by functioning as major and
secondary transport and activity nodes.

Integration with surrounding environment
• Transitway works should not diminish the quality of adjacent public spaces and
community access to these spaces.
• The transitway network and its stations should satisfactorily integrate with and, if
possible enhance, the natural, built and community characters and systems through
which they pass, on both the regional and local scales.
• Transitway design and associated works should maintain the current overall
background noise environment in the areas through which the network passes,
without utilising methods which adversely affect the character of communities.

Cost effectiveness
• Transitway design should ensure that expenditure on capital works is justified by
corresponding increases in patronage and/or safety and the meeting of
environmental objectives.

2.2 The Regional Context
A summary of regional issues and the regional setting follows.
• The region affected by the proposed transitway network includes a large area of
Western Sydney. Together with the Liverpool—Parramatta and Penrith—St Marys links,
the ultimate network comprising transitway and local services could be considered to
affect a broad area extending from Dural in the north and Windsor in the north—west,
Penrith in the west, Hoxton Park and Liverpool in the south—west and Strathfield in the
east. These areas comprise a population approaching 900,000 throughout 11 local
government areas, or approximately 30 percent of the Sydney metropolitan area.
• The study region analysed as part of the assessment of the core transitway network
had, in 1996, a population of about 347,000 and workplaces accommodating about
163,000 employees. Population and numbers of employees in the study region are
both forecast to increase by around 47 percent by 2021.
• The study region accommodates a wide diversity of land uses, including major
business activity centres, employment areas, special use precincts, open space and
recreation areas, heritage precincts and residential neighbourhoods.
• The particular socio-economic groups who would be the most likely to benefit from
the proposed transitways' introduction are strongly represented across the study
region. Groups likely to benefit most include young people aged between 15 and 24,
employed people and people in households with two or more vehicles.
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• The proposed transitway network has the capacity to significantly influence travel
behaviour in new urban areas, provided that infrastructure is operational early in the
development cycle. The key areas in which the early introduction of transitways
would have the most to offer an incoming population include the new suburbs in the
Rouse Hill Development area, and proposed new residential areas at Greystanes
(Boral site) and Newington/Homebush Bay West.
• Parramatta's continuing growth as an employment centre (climbing to 60,000
employees) can only be sustained by improvements to public transport serving the
centre. Transitways are a key to improving public transport accessibility to
Parramatta Central Business District.
• The land form and other physical features of the study region do not represent any
significant impediments to the implementation of a transitway network across
Western Sydney.
• Consideration needs to be given to the effect of the timing of any development of the
Western Sydney Orbital road, and in particular to subsequent demand for public
transport along the northern section of that road and its connections to busway
facilities on the M2 Motorway. Bidwill, Dean Park, Plumpton and Marayong are areas
that could benefit from the provision of transitway or express bus services connecting
to an Old Windsor Road Transitway corridor and the M2 Motorway.
• Detailed planning for the transitway network needs to take account of the proposed
Epping—Castle Hill—Mungerie Park railway identified for development prior to 2010.
Relevant planning considerations include new rail station locations and interchanges
between transitway and railway services at several nodes, including Castle Hill and
Mungerie Park centres.
• Some transitway links would pass through land prone to flooding. An acceptable
flood risk/recurrence interval for transitway infrastructure needs to be determined as
part of the detailed planning of transitway alignments.
• Some transitway links would traverse areas with ecologically sensitive environments
and/or areas containing significant bushland and heritage resources. The extent of
impact on the areas identified in this report should be investigated during the
environmental impact assessment phase.
• The transitway network would essentially serve a low-density urban region. The
commitment to provide transitway infrastructure should be led by a NSW Government
with a commitment to plan for public transport-supportive land uses along each of
the transitway corridors. Locations presenting opportunities for the development of
public transport-supportive land uses in conjunction with, or adjacent to, new
transitway stations include:
-

Rosehill Gardens Racecourse car park and Grand Avenue industrial area;

-

Boral and CSIRO sites (Prospect/Greystanes);

-

Mungerie Park town centre; and

-

undeveloped and underdeveloped locations along Old Windsor Road between
Seven Hills Road and Mungerie Park town centre.

• The transitway network would service many employment areas, with most having a
low density character and vehicle-oriented accessibility profile. Along with public
transport-supportive land use planning, consideration should be given to parking
policies in these areas with the goal of instituting restrictions and incentives to
promote commuter use of public transport services. Park-and-ride locations should
be quarantined from development early in the planning process and delivered in
conjunction with the provision of transitway link infrastructure.

-o
a

2.3 Regional Travel
A summary of regional travel characteristics and opportunities follows.
• Travel demand is increasing in Sydney at a greater rate than population increases.
People are making more trips for a greater variety of purposes. Between 1991 and
1997, trips for social and recreational purposes increased at a greater rate than work
trips.
• Household car ownership and journey-to-work car trip dependence have increased in
recent years. This is true in both established urban areas and urban fringe statistical
subdivisions in Western Sydney. There is a slightly higher dependence on cars for
the journey to work in Western Sydney than in Sydney as a whole.
• Employees in Western Sydney currently rely on car use for travel between home and
work. Even to centres comparatively well served by public transport, such as
Parramatta and Blacktown, the proportion of people who use public transport to get
to work is no greater than 30 percent. Similarly, people accessing education, services
and entertainment in centres in the region rely on the car.

1
1
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• An integrated transitway network would allow travel to destinations where use of
public transport was previously not a realistic choice.
• There is the potential for transitways to improve the travel mode share by public
transport. Castle Hill and Blacktown centres have a predominant mode share by car
for the journey to work, and particularly for journeys commenced within the same
statistical local area. Transitway operations to Blacktown and Castle Hill centres
would need to compete with very entrenched patterns of motor vehicle use. It would
be difficult to improve mode share unless priority for buses and passenger
friendliness is markedly improved.
• The performance of the Parramatta—Mungerie Park Transitway link, depending on
service levels, would be influential in shifting more car trips to public transport from
Baulkham Hills to Parramatta centre. Together with the Liverpool—Parramatta
Transitway, these would be the two most significant transitways in improving the
public transport mode share to Parramatta.
• The transitway network would enhance public transport accessibility to the Westmead
health campus. This precinct currently attracts up to 20,000 trips by workers,
outpatients and visitors per day from across the region; it is traffic and parking
constrained.

2.4 Existing Public Transport
The current public transport provisions are described below.
Public transport services in the study region are primarily provided by the suburban
CityRail system and local feeder bus services which connect to rail stations. The rail
system and a few cross-regional bus routes provide public transport access from the
study region across the remainder of the Greater Metropolitan Region.
There is a relatively sophisticated system of city and cross-regional services which have
developed under Government ownership in areas closer to the Sydney Central Business
District. In contrast buses in Western Sydney have been primarily limited to the role of
feeder services to railway stations, shopping centres and commercial centres. Service
frequencies to and from many locations within the study region outside of peak times
are at best hourly.
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Cross-regional bus services have expanded in recent years with the consolidation of
contract areas and operators, particularly with express services having commenced on
the M2 Motorway, including dedicated busway facilities covering parts of the journey
between the Hills District and central Sydney. A number of existing cross-regional bus
routes exist which provide links to other major regional centres including Bankstown,
Chatswood, the Hills District, Liverpool, Parramatta and Macquarie Park. However, the
franchise area model for the operation of Western Sydney local bus services has
resulted in current cross-regional services linking Western Sydney destinations being
relatively limited, infrequent and often indirect.
Existing bus services have to compete with other vehicles within limited road space and
there are few facilities for priority bus operations in the study region. Where traffic
congestion occurs, bus journey times increase and the overall attractiveness of bus as
a viable transport mode diminishes.
Curvilinear and disconnected suburban neighbourhood road patterns have been
implemented in parts of the study region to reduce infiltration by through traffic, but this
has also contributed to bus routes being circuitous, slow and expensive to operate.
Public transport delivery needs to be upgraded to support rapid travel between major
centres and out to dispersed destinations.

2.5 Route Selection
The route selection process is summarised below.
Preferred alignments have taken account of preliminary investigations into physical
constraints on transitway construction including corridor width constraints; flood-prone
areas; geotechnical conditions; social impacts; and the presence of environmental
assets including native vegetation; indigenous heritage; and non-indigenous heritage.
Exclusive of the Penrith—St Marys Transitway link, the transitway network would comprise
approximately 100 kilometres of transitway links servicing more than 110 transitway
stations. The distance between stations on the network would range between 300
metres and 1,500 metres, with a desirable separation of about 800 metres. Transitway
links would be provided as one or more of the following physical forms:
• dedicated bus roadway within an exclusive alignment;
• dedicated bus roadway within a shared transport corridor;
• exclusive bus lanes; and/or
• high occupancy vehicle lanes such as T2 and T3 lanes.
Established road corridors were generally found to offer the most cost-effective and
direct alignment for transitway links. Transitways along these corridors could either be
provided within the existing roadway, on a widened roadway or on a dedicated roadway
adjacent to the road. Provision of dedicated roadways adjacent to existing roads might
necessitate the acquisition of land:
• on the eastern side of Old Windsor Road, north and south of the Burns Road
intersection and north of the intersection with Windsor Road;
• on the western side of Old Windsor Road, between Samantha Riley Drive and
Merrivale Road; and
• on the southern side of Burns Road, east of the intersection with Old Windsor Road;
and
• on the eastern side of Sunnyholt Road.

Dedicated bus roadways, separate from the road network and potentially necessitating
the acquisition of land, would avoid traffic congestion, directly access key destinations,
or take advantage of large sites identified for urban development and redevelopment:
• in part of Northmead Industrial Area and Westmead Hospital land, between
Cumberland Highway and Hawkesbury Road; and
• in land within the railway reserve adjacent to the Main Northern Line between
Parramatta Road and Cooper Street at Strathfield (depending on development in the
area).
In regards to the Parramatta—Strathfield Transitway link there is likely to be a future
opportunity to provide a dedicated bus roadway on land currently in private ownership
at Camellia (in conjunction with any proposed redevelopment of these land holdings).
This would facilitate the most direct route between Camellia and Silverwater.

2.6 Station Location and Design Criteria
A summary of the rapid bus stations, their role, location and design follows.
The location of stations on the transitway network has been based both on the
operational imperatives of the network and surrounding environmental constraints and
opportunities.
Stations' operational roles in the network are as:
• points where people can walk to catch transitway services;
• access points to both transitway and local services;
• points of interchange between services;
• points for vehicles to enter and leave the transitway network;
• a focal point for passenger amenities (including information and shelter); and
• existing and potential travel demand-generating locations themselves, including
those immediately surrounding local activities and public transport-supportive
development.
Operational and environmental issues were considered in selecting appropriate
locations for stations on the proposed transitway network:
• The operational needs of the transitway network, including the need to provide a
balance between passenger accessibility and speed of operations.
• The constraints and opportunities presented by the natural, social and built
environments through which the transitway network passes through.
• Pedestrian accessibility by direct paths from residential, employment, commercial
and retail land uses.
• Proximity to existing and proposed cycleways.
• The location of major regional destinations for trips (for example, shopping centres
and hospitals) and other significant trip destinations.
Stations are classified by their different operational functions, depending on where they
are located across the network. The different categories comprise:
• stations within major regional centres providing access to the range of services and
facilities within these centres;
• stations at the point where two transitway corridors intersect, allowing interchange
between transitway services;
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• stations providing interchange between local and transitway components of the
transitway network of services;
• stations providing for walking cycling and kiss-and-ride access only; and
• stations equipped with park-and-ride facilities.
Regional stations, including Parramatta, Blacktown, Castle Hill and Strathfield, are
considered operational hubs in the transitway network, whose interchange function
would be critical for both the success of the transitway network and the sustainable
growth of these centres in accordance with metropolitan planning objectives.
Detailed station positioning and design would need to take account of the different
urban contexts through which the transitway links would pass.
Each transitway station should be designed in accordance with established principles of
design, amenity and convenience. As a minimum each should be provided with seats
and shelters, security lighting and monitoring systems, electronic real time information
displays, passenger drop-off and pick-up facilities and landscaping.
Stations would generally have either one, two or three stand roadside stations, except
for those situated on a dedicated bus roadway or at interchanges with the rail network.
The design of the area immediately surrounding each station is as important for the
comfort and safety of passengers and the image of the system, as the design of the
station shelter and its associated elements. The constraints and opportunities of station
walking catchment precincts should be investigated as part of the next stage of network
planning in order to optimise connections and patronage levels.

2.7 Operations
How the transitway network would operate is briefly described below.
The Western Sydney transitway network would comprise an integrated package of rapid
bus roadway, superior passenger facilities and flexible services which, together with the
established and expanded CityRail network, could meet the passenger transport needs
of Western Sydney. Such a system would effectively bridge the gap between existing
on-street feeder bus services and rail.
The transitway network would provide direct connections to Parramatta, Blacktown,
Penrith, St Marys and Strathfield railway stations and to future stations at Castle Hill and
Mungerie Park.
Buses offer the most flexible and convenient public transport service option for much of
Western Sydney. Not being fixed to a single route, buses can serve all areas. In a
Western Sydney context, light rail would not be as flexible as buses and would share the
disadvantages of heavy rail in terms of being confined to a fixed line and having a
relatively high construction cost.
Maximum speeds for buses on transitway links in exclusive alignments would be 80
kilometres an hour (between stations) and 50 kilometres an hour (when passing through
stations). Lower speed limits would apply on sections in sensitive environments such
as the Westmead health campus and outside schools. On shared roads prevailing
speed limits would apply.
Transitway links would typically have two lanes, each 3.5 metres wide with one in each
direction and with shoulders of between 0.5 and 1.0 metres wide. Separate cycleways
are proposed to be provided in conjunction with all transitway links.

ro

r-f

Grade-separation of a transitway link would be provided where transitway service
frequency is seen as likely to be high (for example, where headways were below five
minutes) and where intersection capacity may be constrained. Bus priority signals
would generally be provided at all other at-grade signalised intersections with the road
network.
Park-and-ride facilities would be restricted to stations at which such parking would serve
a catchment not readily accessible by local bus services. Five locations for commuter
park-and-ride facilities have been identified. Park-and-ride facilities should be at-grade,
secure and well lit, and have a maximum capacity in the order of 500 car spaces.
Experience from the M2 busway notes that on-street parking by transitway users might
occur at locations where no park-and-ride facilities are provided. Where appropriate,
on-street parking should be managed by local parking restrictions on an as-needed
basis.
Patronage modelling analysed the optimum operation of the transitway network.
Transitway services should be operated on three integrated lines or corridors:
• T r a n s i t w a y 1: Mungerie Park-Parramatta-Wetherill Park-Liverpool;
• T r a n s i t w a y 2: Castle Hill-Blacktown-Wetherill Park-Parramatta; and
• T r a n s i t w a y 3: Parrannatta-Strathfield.
Services using the transitway links would be either transitway or local services.
Transitway services would include trunk transitway services and cross-regional services.
Trunk services would only run on transitway roadways.
Local services would be either local feeder services providing connections to a
transitway corridor station (requiring passengers to change vehicles) or integrated
express services that joined the transitway corridor at a station and travelled along
transitway roadway to a destination either on the corridor or elsewhere.
The local bus service component of the transitway network would be critical to attracting
patronage, as this has the potential to provide pedestrian access to transitway services
from local neighbourhoods across a large area.
A number of existing and new cross-regional services could use transitway roadways for
part of their routes, otherwise they would run principally on existing roads. This report
identifies 10 cross-regional routes (existing and new) which could be underpinned by
the transitway network. Parramatta-Blacktown link should be one such cross-regional
service. This link would operate in place of the full transitway proposal identified in
Action for Transport 2010 (Department of Transport 1998a).
Station position and design needs to take into account the needs of local bus route
interchanges, including attention to the desirability that:
• local buses should be able to drop off and pick up passengers as close to a
transitway station as possible, preferably using transitway station platforms; and

1

• where it is not possible for local buses to share the transitway station platform the
local bus stop must be within close walking distance and be clearly visible from the
transitway station.
Patronage estimates show that if the core transitway network had been operational in
1998, it would have attracted a medium demand level of about 27,000 passengers in
the three-hour am peak period. It is forecast that this would have risen to be about
43,000 in 2021.
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Maximum transitway trunk service frequencies (that is, excluding cross-regional,
integrated express and local feeder services) on the network in 2011 would range
between:
• one and 15 minutes for services going to Parramatta;
• two and 10 minutes for services going to Blacktown;
• five and 10 minutes for services going to Castle Hill; and
• five and 15 minutes for services going to Strathfield.
Off-peak service frequencies would be at least as good as one bus every 20 minutes,
except on the Parramatta—Strathfield Transitway link, where maximum frequencies would
be one bus every 30 minutes.
The availability of transitway infrastructure would mean that existing bus passengers
could expect to save travelling time compared to their current experience.

2.8 Environmental and Social Issues
The proposed transitway network would impact on various environmental systems and
communities. Studies included a preliminary assessment of air quality, noise and
vibration, flora and fauna, soils, geology and hydrology, contaminated land, heritage,
social and economic effects and issues in relation to the proposed network follow.
The landform of the Western Sydney region is generally suited for the grades required to
construct transitways for use by rapid bus (and, potentially, future light rail) services.
Given the results of previous studies relating to the Liverpool—Parramatta Transitway, it
appears unlikely that the operation of the proposed transitway network would result in
any adverse local impacts on air quality. In regional terms, the operation of the
transitway service network is likely to have a small but positive effect on emissions into
the Sydney airshed, as a result of an anticipated shift from motor vehicle usage to bus
usage. Depending on the fuel technology chosen for the transitway bus fleet,
particulate emissions could be considerably reduced in comparison with the use of
older-style diesel technology.
Noise that might affect the amenity of surrounding residences could be experienced at
night as a result of transitway vehicles stopping and starting at transitway stations and
from pedestrian and vehicular movement associated with park-and-ride facilities.
Detailed design and location of stations would therefore need to be carried out with
noise impacts in mind. Areas likely to experience noise impacts have been identified
and their needs should be fully considered during the detailed design and
environmental impact assessment phases, including the development of specific noise
mitigation measures to meet relevant Environment Protection Authority criteria.
For most areas the construction and operation of the majority of the transitway network
would have a likely negligible impact on flora and fauna. The northern section of the
Parramatta—Mungerie Park Transitway link may be impacted. Communities and species
that might be affected include Cumberland Plain woodland and shale-sandstone
transitional forest and the threatened Cumberland Plain land snail. Further impact
investigations and the development of appropriate mitigation measures would need to
be carried out at the detailed design and environmental impact assessment stages of
the project.
Due to the expected high plasticity of residual soils, it is anticipated that a thick
pavement design would be required in some locations. The consistency (strength) of
the soil profile in locations at which a transitway link crosses a watercourse is expected
to be variable. Detailed geotechnical investigation would be required where new
pavements or structures need to be constructed in these areas.
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Where it is proposed that transitway links pass through lower-lying areas and/or
watercourses, it is expected that a greater level of geotechnical investigation and
analysis would be required. Based on a preliminary assessment, it is not considered
that preferred alignments need to be modified to account for particular geotechnical
constraints. For the majority of the proposed transitway network, conventional and costeffective engineering methods for design and construction would be available.
On some sections of the transitway network, construction would simply involve
linemarking and resurfacing of the existing roadway. This would have negligible impact
on the disturbance of contaminated land and/or the dispersal of contaminants. Where it
is proposed to reconstruct roads, realign intersections or construct stations, site
contamination at certain locations would be likely to be an issue during the construction
phase of the project. This would require detailed investigation and the development of
appropriate management measures at the environmental impact assessment stage.
A total of nine indigenous heritage items and 19 areas of potential archaeological
sensitivity have been identified in the vicinity of proposed transitway links. A full field
survey of all transitway links by an archaeologist and representatives of appropriate
Local Aboriginal Land Councils would be required to determine the locations of as yet
unrecorded sites along the transitway links. None of the known sites would experience
direct impacts from the proposed transitway links.
All of the 18 identified non-indigenous heritage items which would be directly impacted
by the proposal are located adjacent to Parramatta—Mungerie Park Transitway link, either
within the Old Windsor Road easement, or immediately adjacent to it. The historic
alignment of Old Windsor Road is considered to be a regionally significant item and its
significance for future generations should not be compromised. Care needs to be
applied in the detailed planning of this section of the network to ensure that the
significance of the identified heritage items is not adversely affected. Detailed design of
sections of the network which may impact on non-indigenous heritage items should
include consultation with local councils, the Australian Heritage Commission and the
NSW Heritage Office.
The broad social effects of the proposal are that the operation of the transitway network
would result in:
• enhanced access opportunities with increased access to employment centres
and thus opportunities;
• faster public transport travel times;
• more efficient use of both household monetary resources and the time available for
travel purposes; and
• a greater level of choice as to the use of regional facilities, including commercial and
community facilities.
Several communities along the transitway links have been identified as sensitive to
potential social and economic impacts including:
• potential diminution of pedestrian connectivity;
• effects on road safety;
• loss of on-street car parking and modified traffic controls; and
• strip acquisition of land to facilitate transitway and station construction.
These areas would require careful urban design consideration (particularly in terms of
appropriate pedestrian crossings) to ensure that the proposal blends in with the existing
urban environment and does not diminish local area safety and amenity. Reduced
transitway vehicle speed limits may be required (for example, through Westmead
Hospital) to safeguard local road safety. Changes to traffic conditions would require
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consultation with local councils and communities. The extent of land acquisition would
need to be determined and procedures formalised.

2.9 Costs, Economic Assessment and Staging
A brief summary of costs, economic assessment and staging follows.
For an infrastructure investment cost estimated to be in the order of $1,150 million, the
transitway systems economic performance includes a benefit cost ratio of 1.3 and a net
present value of more than $365 million. Over a 20-year operating period, bus
operators are expected to experience surpluses of more than $350 million in economic
terms and more than $330 million in financial terms.
The measured benefits are to public transport users and to remaining road users
include road safety. The measured costs include construction, property acquisition,
maintenance, buy and operation of buses. The potential surplus to bus operators
compares the cost of buying and running buses with fare revenue; it does not include
provision for a return on infrastructure investment costs.
High patronage levels are required to support the above figures. This can only be
achieved through the provision of high service quality, first-class, real-time passenger
information, integrated ticketing and timetabling, reliable travel times and increasing real
costs for long stay parking at centres such as Parramatta, Liverpool, Blacktown and
Castle Hill.
The original target completion dates for the transitway network have been reviewed in
the light of the outcomes of network demand modelling, operations planning,
development processes and other strategic influences. As a result a revised, threestage approach is proposed providing for progressing the network.
Stage

Links

Development

1: Completion in 2003

Liverpool-Parramatta

Iln line with current planning.

2: Completion in 2006

Parramatta-Mungerie
Park

Progressive development, generally
commencing from the southern end
with the Westmead link being given
highest priority.

Blacktown-Castle Hill

Progressive development of the
southern section of the transitway
between Burns station (at Sunnyholt
Road/Old Windsor Road intersection)
and Blacktown Interchange

Penrith-St Marys

Development of the section of
transitway from Penrith Rail Station to
Northern Road.

Blacktown-Castle Hill

Northern section between Old Windsor
Road and Castle Hill centre.

Blacktown-Wetherill
Park

Progressive development from the
northern end commencing at Blacktown
Interchange. The rate of development
of the Boral site may warrant
consideration of the introduction of an
interim service on a different alignment
depending on completion of the link
through the existing quarry.

3: Completion in 2008

T a b l e 2.1 T h r e e S t a g e A p p r o a c h t o C o n s t r u c t i o n (continued)

Links

Development

Parramatta-Strathfield

It is currently recommended that the
implementation of this link follows the
other links, but the development needs
of the Homebush Bay and adjacent
sites, as part of the Living Centres
program, may warrant revision of this
staging in the light of later decisions by
government on the future development
intensity of the precinct.

Penrith-St Marys

Completion of transitway with
construction of section within ADI site
and the link to St Marys Station.

Stage

T a b l e 2.1 T h r e e S t a g e A p p r o a c h t o Construction

2.10 Conclusions
It is recommended that the Parramatta-Mungerie Park, Parramatta-Strathfield,
Blacktown-Castle Hill and Blacktown-Wetherill Park links be implemented as a network
of rapid bus transitways along the routes described in this Overview Report. It is
recommended that the Parramatta-Blacktown link be implemented as a cross-regional
route.
The introduction of transitway services would minimise the need to change modes, allow
the focusing of public transport investment on improving access to major destinations
and proposed new rail lines, and underpin sustainable urban development in new areas.
The enhancement of transport hubs would reinforce the NSW Government's compact
city aims by attracting new development to centres with high transport accessibility.
The study team believes that in order to achieve these benefits there is a strong need to
accord high priority to the Parramatta-Mungerie Park and Blacktown-Castle Hill
Transitway links. It is these links which would particularly serve the needs of the fastestgrowing suburbs in the study region. Early implementation of these transitways would
have a greater chance of influencing travel behaviour in favour of public transport use. It
would also support the development of land uses that are compatible with public
transport operations. Unnecessary delay to the construction and operation of these
transitways might have the effect of further entrenching private motor vehicle use in
these areas.
Detailed transitway network designs should be completed following both the analysis of
community and stakeholder responses to this report and the completion of
environmental approvals in accordance with relevant statutory provisions. At the
detailed design stage it is recommended that stakeholder representatives should be
given the opportunity to participate in the implementation process through means such
as value management and risk management workshops. Staging, and provision for
traffic operations during construction, should be influenced through this same process.
It is recommended that any uncertainty associated with land use planning and property
acquisition should be resolved as quickly as possible through the acceleration of NSW
Government decisions on transitway implementation and any subsequent detailed
design work, and through the establishment of appropriate partnership planning
mechanisms with local councils.
The study team recommends that the Department of Urban Affairs and Planning and the
local councils directly affected by the proposed transitway network should participate in
detailed planning to ensure that appropriate footpath and cycleway facilities be
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developed to provide access to transitway stations and to connect with cycleways
paralleling transitway links. Councils should also be encouraged to ensure that
statutory and strategic planning instruments support and take advantage of transitway
development objectives, especially in terms of the achievement of public transportsupportive development around key nodes.
A considerable amount of further work would be necessary to determine management
and operating systems, control mechanisms, station designs, safety and security
arrangements and bus fleet specifications for the transitway. It is recommended that
these tasks be undertaken in consultation with potential transitway service providers.
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Regional Context
and Proposed
Transitway Links

Regional Issues
and Opportunities
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This chapter provides a description of the Western Sydney region in
which the network would operate. The human (population and travel)
characteristics of this region are described, as well as the framework of
state planning and local development. This chapter provides an outline
of the opportunities and constraints for a rapid bus network in Western
Sydney.

3.1 The Transitways Network Region
The region that would be served by the proposed transitway network is a large area of
Western Sydney. Including the Liverpool-Parramatta Transitway (now under
development) and the Penrith-St Marys Transitway the complete network and its array of
local feeder bus services could be considered to affect a broad area extending from
Dural in the north and Windsor in the north-west to Penrith in the west, Hoxton Park and
Liverpool in the south-west and Strathfield in the east. These areas comprise a
population approaching 900,000 throughout 11 local government areas, or
approximately 30 percent of the population of the Sydney metropolitan area.
This Overview Report focuses on the region affected by the core transitway network,
referred to as the study region. The study region and the wider areas that would be able
to use the transitways are shown in Figure 3.1.
The study region includes land within the Auburn, Blacktown, Baulkham Hills, Concord,
Fairfield, Holroyd, Parramatta and Strathfield local government areas.
Factors limiting the extent of the region analysed in this study include:
• Wetherill Park and Smithfield industrial areas were considered to form the southern
extent of the region because of Wetherill Park's role as a destination point in the
network and its role with Smithfield as key employment areas accessible on the
proposed network. Even though the full network would include the
Liverpool-Parramatta Transitway, the southern parts of the area through which this
transitway passes were not examined as they are considered as part of a recently
released environmental impact statement (Sinclair Knight Merz 2000).
• Existing rail lines were a limiting factor of region definition in the
Schofields/Riverstone/Marayong, Harris Park/Granville and Auburn/Lidcombe/
Homebush areas.
• Darling Mills Creek and Excelsior Park in the Castle Hill and Baulkham Hills areas
form a distinct environmental barrier that would influence local feeder bus services to
and from Parramatta and the Hills District.
• The Rouse Hill Development Area regional boundary is loosely defined, being
predominantly based on those areas likely to be substantially developed by 2021.
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T r a n s i t w a g n e t w o r k S t u d y Region:
T r a n s i t w a g S t u d y Area

S t u d y region
Full t r a n s i t w a y n e t w o r k area o f influence
Proposed t ransitways n o t e d in Action f o r Transport 2010

3.2 Demographic Characteristics in the Region
3.2.1 Introduction
Demographic characteristics were examined that were considered to be relevant to
transport choices for the areas to be serviced by the proposed transitway network. Data
was extracted from the 1996 Census of Population and Housing (Australian Bureau of
Statistics 1996) on selected groups likely to benefit from a new choice in transport
mode. These groups included:
• people aged between 15 and 24 years (likely to contain a high proportion of students,
low income people, people seeking employment and/or dependent on public
transport);
• people aged 65 years or more;
• people not fluent in English;
• households with low incomes; and
• unemployed persons.
Further, transport mode changes from private vehicles to public transport could be
encouraged in the following groups:

0

• people in the labour force (potentially commuters that may use the network); and
• households with several vehicles (where travel needs are likely to be high).
Areas with dwelling densities sufficiently high to support a public transport service with a
high level of frequency of service were also investigated.
A summary of the demographic analysis is shown in Table 3.1:

1

Demographic feature

Relationship to Service Delivery

People aged between 15 and 24 years

Most areas have a significant population of
young people with particular concentrations
likely in new housing areas in the Rouse Hill
Development Area. The proposed ParramattaMungerie Park Transitway and BlacktownCastle Hill Transitway would particularly meet
the needs of this age group.

People aged 65 years or more

Concentrations of aged people in the study
region tend to be located near public
transport routes - significant differences occur
where reitrement villages are located (for
example Castle Hill, Old Toongabbie). These
areas would be supported by the ParrmattaMungerie Park Transitway.

People not fluent in English

There is a general divide in English fluency
between the northern (or more fluent) areas
and the southern areas of the study region.
Generally, fluency levels are higher than the
Sydney average, but below average rates are
recorded throughout the Fairfield, Holroyd
and Blacktown local government areas.

Households with low incomes

Low income households are generally located
west and south of Parramatta. As a result, the
Blacktown-Parramatta and BlacktownWetherill Park links would likely be most
effective in meeting the needs of this group.

Unemployed persons

The Blacktown-Wetherill Park, ParramattaBlacktown and Blacktown-Castle Hill
Transitway links would all service high
concentrations of unemployed persons.

People in the labour force

Data shows that the network would serve
relatively high concentrations of people in the
labour force in most areas.

Households with several vehicles

Households in the Hills district emerge from
the analysis with the highest levels of vehicle
ownership and dependence. As a result the
Parramatta-Mungerie Park and BlacktownCastle Hill links would be best placed to offer
a public transport alternative.

Areas with higher dwelling densities

The established areas of the study region,
except for the Hills district, have residential
neighbourhoods with dwelling density levels
that are generally able to sustain costeffective and convenient public transport. This
is particularly so around the major centres of
Parramatta, Westmead, Strathfield and
Blacktown.

T a b l e 3.1 I l e m o g r a p h i c F e a t u r e s a n d T r a n s i t w a y Links

3.2.2 Population Trends and Projections
The resident population of the study region is forecast to grow by around 165,000, or 49
percent, between 1996 and 2021. Figure 3.2 shows areas anticipated to have
population growth during this period.
At least 60 percent of this growth will be absorbed by new housing development in the
Rouse Hill Development Area in the Baulkham Hills and Blacktown local government
areas and in the redevelopment of former industrial and special use sites at Homebush
Bay West, Newington, Ermington and Greystanes. Population is also likely to increase as
a result of new inf ill multi-unit housing developments in established urban areas, in
keeping with NSW Government-endorsed residential development strategies formulated
jointly by all local councils within the study region.
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F i g u r e 3.2

T r a n s l t w a y n e t w o r k S t u d y Region:
P o p u l a t i o n G r o w t h A r e a s 1996-2021

3.3 Land Use Characteristics
The study region is characterised by suburban residential and employment areas.
Figure 3.3 shows these key activity nodes.
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Major concentrations of retail and commercial activities occur in the central business
districts (or activity centres) of Parramatta, Blacktown, Castle Hill and, to a lesser extent,
Strathfield. Apart from Castle Hill, which has only road-based public transport servicing
it, these activity centres also function as important transport interchanges.
Less intense concentrations of economic activity occur in more land-intensive
employment areas, including industrial areas and business parks. Major locations
include Castle Hill trading area, Norwest Business Park, and industrial/warehouse areas
at Kings Park, Prospect, Arndell Park / Huntingwood, Wetherill Park, Smithfield,
Girraween, Seven Hills, Rosehill/Camellia, Silverwater, Homebush Bay and
Lidcombe/Flemington. Further opportunities for employment activities exist at the Boral
and CSIRO sites at Greystanes and along the M4 Motorway corridor at Prospect (land
included in State Environmental Planning Policy No. 59—Central Western Sydney
Economic and Employment Area).
The study region contains various special use precincts, including major health and
education facilities. The most significant such precincts are the Westmead health
campus and University of Western Sydney campuses at Rydalmere and Westmead.
Large areas of semi-rural land are currently being developed for new residential areas
and a new town centre as part of the Rouse Hill Development Area (see chapter 3.3.4).
Extending beyond the study region, it is planned that the development area will
ultimately accommodate 250,000 residents.

3.3.1 Activity Centres and Employment Areas
The major activity centres in the study region (Parramatta, Blacktown, Castle Hill and
Strathfield) are retailing and transport interchange nodes. Blacktown and particularly
Parramatta are also significant centres of employment and entertainment for Western
Sydney. Parklea Markets, which only operates on weekends, is a significant activity
centre in the region.
Parramatta has been consistently identified in successive metropolitan plans since 1948
as a focus for Sydney's growth. The city centre has historically played, and continues to
play a role as the regional centre for Western Sydney, this being recognised recently in
the Parramatta Regional Environmental Plan (Department of Urban Affairs and Planning
et al 1999f). The city centre currently has about 130,000 square metres of retail floor
space and a total employment level of around 35,000, with finance, community services
and wholesale/retail being the largest employment sectors. Parramatta's workforce is
projected to grow to around 60,000 by 2021, with 8,000 residents living in the central
area and surrounds (Department of Urban Affairs and Planning et al 1999f).
Most employment in the study region, however, is accommodated in relatively lowdensity employment areas characterised by warehousing, light and heavy industrial, and
high technology/business park uses and activities. These employment areas are
important in the context of providing relatively cheap land for Sydney's manufacturing
and distribution business in locations accessible to intra- and interstate freight
transport services.
Table 3.2 shows the employment levels of the various activity centres and employment
areas in the study region.
Many of the study region's employment areas have not been fully developed and will
cater for more economic activities and employment in the future. These areas include
Norwest Business Park, Arndell Park, Huntingwood, Wetherill Park and the Boral/CSIRO
sites at Greystanes.
As proposed for Stanhope Gardens, Norwest already accommodates a new shopping
centre designed to serve the new residential and worker populations in the north-west of
the study region.

Activity Centre/Employment Area

Estimated Employment 1996

Parramatta central business district/Harris Park/North
Parramatta

44,000

Wetherill Park/Smithfield

25,000

Lidcombe/Homebush/Flemington

18,000

Blacktown/Kings Pak industrial area

11,000

Blacktown centre

10,000

Westmead

10,00

Silverwater

9,000

Seven Hills industrial area

9,000

Castle Hill trading area

8,000

Rydalmere industrial area

7,000

T a b l e 3 . 2 S t u d y R e g i o n E m p l o y m e n t Concentration

Source: Transport Data Centre (1999), Land Use
Forecasts 2001-2026 Summary, Unpublished

Rosehill/Camellia is likely to experience a modified user profile in the medium to long
term due to the rationalisation of some sites' activities and the redevelopment of
industrial sites for alternative employment uses.

3.3.2 Special Use Areas
Westmead health campus is a major medical precinct serving Western Sydney and
comprising Westmead Hospital, the New Children's Hospital and Cumberland Hospital.
The Westmead and New Children's Hospitals employ about 7,200 staff over several
shifts daily, contain a total of 1,050 beds, and annually serve over 1 million outpatients,
have approximately 80,000 admissions, and cater for over 1.8 million visitors. The
Westmead health campus currently attracts between 15,000 and 20,000 trips daily.
The planning of Westmead outlined in the Parramatta Regional Environmental Plan
(Department of Urban Affairs and Planning et al 1999f) envisages that the area's
attributes would include:
• the growth of health service provision and medical research;
• the consolidation of its educational role;
• access improvements;
• the intensification of residential land use;
• higher density mixed use development close to Westmead station; and
• improvements in urban design, particularly along the Parramatta Regional Park edge.
Other significant special use precincts in the study region include:
• North Parramatta Government precinct;
• Rosehill Gardens Racecourse;
• University of Western Sydney Nepean;
• Colleges of TAFE at Blacktown and Baulkham Hills; and
• Correctional centres at Silverwater and Parklea.

The precincts likely to experience most change in the future are the North Parramatta
Government precinct and the Rydalmere campus of the University of Western Sydney
Nepean.
The North Parramatta Government precinct has an area of 32 hectares and includes
Parramatta Gaol, Cumberland Hospital (east campus), the Norma Parker Women's
Correctional Centre and Kamballa Community Service Facility. The site represents 170
years of continuous institutional care and thus contains numerous items of
environmental heritage. The area has been assessed as being of exceptional
significance to Parramatta, to NSW and to Australia. Much of the North Parramatta
Government precinct is now under-utilised and master planning has commenced to
provide for a mix of adaptive re-use of heritage buildings and new development.
The University of Western Sydney Nepean occupies three sites at Westmead and
Parramatta. Two of the sites are situated at Westmead on either side of the Main Western
Line, and together are known as the Westmead campus. Future expansion of activities
on these sites is unlikely given the proximity of adjacent residential and health care uses.
The University of Western Sydney Nepean Rydalmere site is situated on the northern
bank of the Parramatta River between James Ruse Drive and the Carlingford rail line,
and it is anticipated that this site will accommodate most of the university's growth. The
university accommodates around 7,000 students and staff with this figure projected to
increase to 25,000 in the long term (PPK Environment & Infrastructure 1998a).

3.3.3 Residential Neighbourhoods
Residential development throughout the study region is generally characterised by
single, detached-dwelling houses on allotments which range from 500 to 750 square
metres. Exceptions to this general dwelling character include:
• medium and high density housing areas surrounding transport interchanges and
major retail/commercial centres. These housing forms range from single- and twostorey town houses and villas through to three-storey walk-up flat buildings and
high rise developments, the latter only being evident around Parramatta and
Strathfield centres; and
• detached housing on larger rural-sized allotments in the Rouse Hill Development
Area. These allotments are anticipated to be subdivided and developed for urban
purposes over the next 20 years.
Local variations to detached dwelling house character of the study region also occur
where inf ill villa and town house developments are permitted on large and/or
consolidated lots within established low density areas. In line with NSW Government
requirements for local residential strategies to be developed which seek to achieve a
more compact city, most local councils in the study region have introduced and
modified development controls to allow these forms of housing generally throughout
their residential neighbourhoods.

3.3.4 Urban Release Areas
Rouse Hill Development Area
The planning of major new urban areas in outer Sydney is carried out under the
Department of Urban Affairs and Planning's Urban Development Program. A major
Urban Development Program component is the Rouse Hill Development Area.

Sydney Regional Environmental Plan No. 19—Rouse Hill Development Area was created
in order to facilitate the development of this area on Sydney's urban fringe. The plan
affects the areas of Parklea, Quakers Hill, Kellyville, Rouse Hill, Schofields, Marsden
Park and Riverstone.
The plan identifies new living and employment areas, a new sub-regional centre,
heritage items, recreation areas, special uses and proposed road and public transport
links. The structure plan for the area is shown in Figure 3.4.
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The Rouse Hill Development Area is now experiencing steady lot production, and new
development is increasing the strain on the local road system. Recent data indicate that
approximately half of all Stage 1 areas on the Baulkham Hills Shire Council side of the
release have been approved for residential subdivision. The NSW Government has
identified that improvements to both public and private transport networks are required
to support further development in the area, particularly the Mungerie Park town centre
(Department of Urban Affairs and Planning 1999c).

Subdivision on the Blacktown City Council side of the release area is also proceeding,
although the recent rate of development has not been as high as planned due to delays
in servicing the Castlebrook precinct. Further to the north-west, planning is under way
for the Riverstone area (outside of Stage 1) which has the potential to accommodate up
to 9,000 dwellings and a population of 30,000.
The Rouse Hill Development Area is to be served by a regional town centre and
neighbourhood/district centres. The regional centre is located at Mungerie Park near the
intersection of Windsor Road and Schofields Road. A district retail centre and regional
recreation/community facility is proposed at Stanhope Gardens (Castlebrook precinct),
with a potential 20,000 square metres of gross floor space (Blacktown City Council pers.
comm. 2000), while a neighbourhood/district retail centre with a potential maximum floor
space of 15,000 square metres has opened within the Norwest area (Baulkham Hills
Shire Council pers. comm. 2000).

Mungerie Park Town Centre
Planning for the Rouse Hill Development Area incorporates the provision of a regional
mixed use centre called Mungerie Park. The 119 hectare site on the eastern side of
Windsor Road at Rouse Hill will be the principal centre serving the needs of all residents
of and employees within the Rouse Hill Development Area (Department of Urban Affairs
and Planning 1999a).
The centre will contain residential, retail and employment areas, and provide local
services in the form of libraries, schools, community hall and child care centres.
It is envisaged that the first elements of the centre, including retail and transport
interchange facilities, will be operational by 2005 with completion of a district centre
serving a population of around 80,000 people. This will comprise 20,000 square metres
of retail space, with other services. A centre of this size would accommodate a discount
department store, two supermarkets and specialty stores. A further 10,000 square
metres of big box or bulky goods retailing is also envisaged by 2005 (Department of
Urban Affairs and Planning 1999b).
Over the next 15-20 years, it is envisaged that the town centre will accommodate
between 7,000 and 10,000 jobs and serve a regional population of some 200,000
(Department of Urban Affairs and Planning 1999b, Maunsell McIntyre 1999). Ultimately,
the centre could accommodate a retail precinct of about 100,000 square metres of floor
space (including bulky goods retailing). A commercial and employment precinct of
similar size could also be accommodated. A centre of this size would be comparable
with Castle Hill town centre (Department of Urban Affairs and Planning 1999a).
Relatively high density housing is planned for the town centre (including semi-detached
villas, town houses, apartment buildings and mixed use developments). Maximum
building heights will be between two and six levels. Dwelling densities envisaged range
from 15 dwellings per hectare east of Caddies Creek (small lots) to a minimum of 30 or
40 dwellings per hectare for the fringe and core areas of the town centre, respectively
(Department of Urban Affairs and Planning 1999b).
The planning of higher density housing for the Mungerie Park Town Centre is integral in
creating a public transport-oriented development. The centre's development represents
an excellent opportunity to create urban forms which are compatible with and enhance
the viability of new public transport infrastructure.

3.4 Regional Environmental Characteristics
The construction and operation of a new paved roadway has the potential to alter
drainage patterns, landforms and vegetation cover, affecting natural ecosystems such
as fauna and flora habitats.

In areas where natural systems are degraded, disturbed or highly modified there might
be opportunities arising from transitway development to restore or replace natural
ecosystem linkages through, for example, the creation of connections to existing open
space and landscaping. These areas could be used to advantage in providing
pedestrian and cyclist linkages to bus stations from residential areas.
This chapter introduces some of the environmental characteristics which are evident in
the study region. Potential environmental and social impacts which may be occasioned
by transitway implementation, with associated strategies for mitigating or avoiding
adverse impacts, are the focus of the assessment contained in chapter 7.

3.4.1 Watercourses
The main watercourses traversed by proposed transitways are the creeks that flow into
the Parramatta, Hawkesbury and Georges Rivers. Some of these creeks are prone to
flooding, largely as a result of the meandering nature of the river systems and their
distance from the sea.

1

Table 3.3 shows the major watercourses that intersect with the proposed
transitway network.
Link

Estimated Employment 1996

1. Parramatta-Strathfield

• Powells Creek, Haslams Creek, Duck River,
A'Becketts Creek, Parramatta River

2. Parramatta-Blacktown

• Branch of Toongabbie Creek
• Coopers Creek
• Pendle Creek
• Girraween Creek

3. Blacktown-Wetherill Park

• Girraween Creek
• Blacktown Creek
• Branch of Blacktown Creek

4. Blacktown-Castle Hill

• Breakfast Creek
• Branch of Caddies Creek
• Caddies Creek
• Cattai Creek

5. Parramatta-Mungerie Park

• Caddies Creek
• Branch of Toongabbie Creek
• Toongabbie Creek
• Hunts Creek
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3.4.2 Vegetation
Since the earliest days of European settlement, the Western Sydney region has
undergone intensive cultivation followed by rapid urbanisation. As a result, little of the
original vegetation remains. Much of the remnant bushland throughout the study region
is fragmented and dominated by weeds and exotic vegetation species.

0

The majority of the remnant vegetation that remains is either in reserves, National or
Regional Parks, within steep terrain or along the fringes of major watercourses. Some of
the existing rural areas of Baulkham Hills and Blacktown have areas of remnant native
vegetation. The extent of native vegetation in the study region is shown in Figure 3.5,
while chapter 7.3 specifically identifies likely impacts of the preferred transitway network
on native flora and fauna.
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3.4.3 Open Space and Recreation
The Western Sydney area holds many of Sydney's major sporting and recreation
venues. Sydney Olympic Park is the most significant and recent development. The
Homebush Bay site is a major sporting site containing some of the State's most
significant sporting and recreational venues, including Stadium Australia, the Royal
Agricultural Society Showground, Sydney Superdome, Sydney International Aquatic and
Athletic Centres, the State Sports Centre and the NSW Tennis Centre.
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Regular shuttle train services between Olympic Park and Lidcombe railway stations
provide regional public transport to the precinct. Regular on-street buses also serve the
precinct from Strathfield and Parramatta.
The major demand for travel to this precinct arises when events are scheduled at one or
more of the above venues. Substantial planning has been undertaken to implement
appropriate measures and facilities to meet the transport demand generated by these
facilities. These include:
• the provision of frequent public transport for major events, including rail and regional
express bus services across the Sydney region;
• an overall limit on event car parking;
• bus priority facilities in approach corridors; and
• the use of Holker Street, Hill Road and Australia Avenue as the key access roads to
the precinct from surrounding regional public transport routes.
The Rosehill Gardens Racecourse and Parramatta Speedway are also located in this
general area, adding to its sporting and recreational focus.
Further west adjacent to the Parramatta River in the heart of Parramatta city, Parramatta
Regional Park and Parramatta Stadium offer opportunities for passive and active
recreation. Parramatta Park and the city have historical links with the early days of
European settlement and many historical buildings and landmarks remain, offering
opportunities for recreation and tourism away from inner Sydney city attractions.
The Parramatta River itself is a significant recreational resource as well as a passenger
transport corridor. The NSW Government's Parramatta River Foreshores Improvement
Program is aimed at improving the appearance and recreational use of the foreshores
of the Parramatta River and the lower reaches of Duck River. Participating councils have
been involved in creating parks, pathways and landscapes to enhance people's
enjoyment of the waterfront.
Some of the land surrounding Prospect Reservoir is a passive recreational resource
although public access to the reservoir itself is not permitted.
Other recreation nodes throughout the study region include nature parks, State forests,
reserves, local parks, local sportsgrounds, recreation clubs and community facilities.

3.5 Private and Public Transport Networks
3.5.1 Roads
A network of regional Metroads, motorways and other major roads connects Western
Sydney's regional centres.
Major roads which carry large volumes of traffic include Parramatta Road, the Hume
Highway, the Cumberland Highway, the M4 and M2 Motorways, the Great Western
Highway, Woodville Road, The Horsley Drive and Elizabeth Drive.
Metroads and motorways include:

1
1

• the M2 Motorway, which connects North Ryde to West Baulkham Hills to Metroad 2,
which extends to Windsor;
• the M4 Motorway, which connects Strathfield to Penrith;
• Metroad 2, which connects Baulkham Hills to Windsor;

• Metroad 6, which connects Carlingford and Heathcote through Lidcombe and
Bankstown;
• Metroad 7, which connects Normanhurst to Liverpool and the Hume Highway/M5
through Parramatta and Fairfield; and
• Metroad 9, which connects Windsor to Campbelltown via Penrith.
Prospective improvements to the capacity and performance of the regional road network
that have been identified by the NSW Government include:

1

• construction of the Western Sydney Orbital, as an addition to the M2, M5 and the
Eastern Distributor, to create the Sydney Orbital Road. The Western Sydney Orbital
will link the Hills District (at the M2) to the Hume Highway/M5 at Prestons and will
pass through Rooty Hill, Plumpton, Dean Park, Marayong and Kings Langley;
• widening of Metroad 2 (Old Windsor Road and Windsor Road)
from Seven Hills to Rouse Hill;
• widening of Metroad 7 (the Cumberland Highway) between Horsley Drive
and Merrylands Road;
• upgrading of Metroad 6 in the Lidcombe and Bankstown area; and
• extension of the M2 to the Gore Hill Freeway via a new tunnel under Lane Cove.

3.5.2 Railways
The CityRail network links most of the major activity centres in the study region to other
centres and throughout Sydney. Figure 3.6 shows the current and proposed CityRail
network. Railway lines servicing the study region are:
• City to Penrith via Strathfield, Parramatta and Blacktown (Main Western Line);
• City to Richmond via Strathfield, Parramatta and Blacktown (Richmond Line);
• City to Campbelltown via Strathfield and Liverpool (Main Southern Line); and
• Campbelltown to Blacktown via Liverpool and Parramatta (Cumberland Line).
Rail lines are presently principally focused on serving travel between the Sydney central
business district and suburbs with relatively few opportunities for cross-regional travel.
However, the Cumberland Line serves travel demand internal to Western Sydney by
linking the major centres of Campbelltown, Liverpool, Parramatta and Blacktown without
the need to change trains.

1

While the rail network links all major centres in the Sydney region, travel between
them can involve multiple changes between services. The frequency of services reduces
significantly in off-peak times, particularly to less important stations between major
centres.
The NSW Government's Action for Transport 2010 (Department of Transport 1998a)
strategy identifies certain rail infrastructure projects as part of the means of better
managing travel demand and sustaining and improving environmental outcomes in the
Sydney region. Apart from the recently commissioned New Southern Railway linking the
East Hills Line to the Sydney Central Business District via Sydney Airport, the following
heavy rail lines are proposed to be constructed by 2010:
• Parramatta to Chatswood via Epping (Parramatta Rail Link);
• Castle Hill to Epping (with a further future extension to Mungerie Park after 2010);
• Liverpool Y Link (allowing direct services between the East Hills Line and the Main
Southern Line north of Glenfield); and
• Hurstville to Strathfield.
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The first two proposals directly impact on the study region. The most advanced of these
is the Parramatta to Rail Link, which will provide a direct rail service between Chatswood
and Parramatta through Macquarie Park and Epping. At present travel between
Parramatta and Chatswood requires either an indirect rail trip or a relatively slow bus
trip. The new rail line will also provide additional capacity for Western Sydney services to
access the Sydney central business district in peak times. An environmental impact
statement on the proposal was recently exhibited.
Stations for the proposed link will be integrated with other existing and future transport
systems. At Parramatta, the proposed underground rail station will be integrated with
underground transitway passenger facilities. The new Camellia station would be situated
in a cutting to the south of the existing station, with the existing Grand Parade Bridge
likely to be replaced by a lower structure that can be designed to incorporate transitway
interchange facilities.

The aim of the proposed rail line linking Castle Hill to Epping is to bring rail services
closer to the expanding Rouse Hill Development Area. A future extension from Castle Hill
to the new Mungerie Park centre is also envisaged as occurring after 2010.
The future alignment for the Castle Hill to Mungerie Park link is not yet known. If
constructed, the link has significant potential to influence travel behaviour and demand
in the northern part of the study region.

3.5.3 Buses

1

The current bus network servicing the study region consists primarily of feeder services,
to rail stations and shopping and commercial centres. Major centres such as Blacktown,
Parramatta and Strathfield are served by a relatively dense network of feeder buses
radiating to surrounding suburbs. However, only on a few individual routes does the
frequency of off-peak services reach 15 minutes. Peak frequencies are higher and are
timetabled to connect with the increased frequency of trains during peak times.
Historically, bus services in the study region have produced few examples of the crossregional routes linking multiple activity centres characteristic of Eastern Sydney. This
reflects differences in urban development and in the structure and operation of the bus
industry between Eastern and Western Sydney. In the transitways study region there are
11 bus operators. A map showing bus routes and private bus operator contract areas is
shown in Figure 3.7.
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Cross-regional bus services have however expanded in recent years with the
consolidation of contract areas and operators. A number of cross-regional bus routes
exist that provide links between major regional centres, including Bankstown,
Chatswood, the Hills District, Liverpool, Parramatta and Macquarie Park. These services
have a tendency to be relatively indirect, and the frequency of service is commonly no
better than every 30 minutes in peak times. Some only provide an hourly service all day.
The NSW Government's Action for Transport 2010 (Department of Transport 1998a)
strategy proposes improvements to the regional bus network that include the
introduction of additional cross-regional bus routes as well as increases in the
frequency of local services.
The proposed additional cross-regional routes will link specific centres to a greater
number of activity centres than achieved by the current network. The proposed crossregional services likely to most affect travel demand to and from locations in the study
region are:
• Castle Hill-Parramatta-Liverpool;
• Castle Hill-Blacktown-Liverpool;
• Penrith-Windsor-Parramatta; and
• Parramatta-Gladesville via Victoria Road
Coupled with the rapid bus-only transitway network and proposed new rail links, these
proposals will provide improved opportunities for public transport travel for Western
Sydney residents and workers.
Action for Transport 2010 has also set a target for new greenfield sites of a minimum
15-minute frequency for local public transport during peak periods. This is in response
to the need for public transport to serve new areas quickly and at an attractive
frequency.

3.5.4 Cyclists and Pedestrians
There are a number of bicycle routes in the study region but a limited number of
facilities reserved for cyclists. Overall the network is disjointed and does not link major
activity centres. Most cycle routes are on existing roads, forcing cyclists to mix with
other traffic.
One objective of the transitway planning is to identify and assess opportunities for a
cycleway network in conjunction with the current transitway proposals. Bicycle access to
transitway stations and other facility provisions for cyclists are key issues, as bicycles
could be expected to be a popular means of access especially in areas where stations
are close to the cycleway network. Most importantly, the transitway developments
provide a valuable opportunity to integrate and encourage cycling to improve and
enhance the cycling network, and to make it a viable means of transport.
A number of new cycleways linking major centres in Western Sydney are proposed in
the NSW Governments bicycle masterplan outlined in Action for Bikes - BikePlan 2010,
(Roads & Traffic Authority 1998) and the cycleway plans of the relevant local councils.
Figure 3.8 gives an overview of the existing and proposed cycleways in the vicinity of
the proposed transitways. The majority of the new Western Sydney cycle paths will be
specifically for cycling and located in railway corridors or parallel to proposed
transitways. Action for Bikes indicates new off-road bicycle facilities along the
transitways:

1

• Liverpool-Hoxton Park-Parramatta (2003).
• Parramatta-Mungerie Park (2010).
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• Blacktown-Wetherill Park (2006).
• Blacktown-Castle Hill (2009).
• Parramatta-Blacktown (2004).
• Parramatta-Strathfield (2002).
The Parramatta-Liverpool Rail Trail is currently being developed and would provide a
16.8 kilometres cycleway along the rail corridor. It provides almost complete separation
of cyclists from other road users, shows how public transport and cycle facilities can be
integrated and supports non-car travel.

3.1
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Overall, it is intended that the new bicycle network will link the activity centres of Western
Sydney, including Bankstown, Blacktown, Campbelltown, Castle Hill, Fairfield,
Homebush, Hoxton Park, Liverpool, Mungerie Park, Parramatta, Penrith and Wetherill
Park. The services linking such centres will provide routes through many residential
suburban areas, facilitating travel between homes and regional nodes.
Building in appropriate bicycle facilities when transitway work takes place and/or
existing major roads are upgraded reduces the cost of providing the required cycleway
facilities and provides the opportunity to improve cyclist safety by creating designated
cycle lanes.
An example of such an opportunity for an integral approach is the current upgrading
and transitway network proposals for Windsor Road and Old Windsor Road, which
provide the opportunity to integrate new off-road cycle facilities along the transitway
from Parramatta to Mungerie Park.
Approximately 20 percent of all trips in Sydney are made by walking. The short length of
these trips means that there are no regional pedestrian facilities as such. The provision
of pedestrian facilities is a local-level concern and relies primarily on the local road
network and provision of appropriate facilities by local councils.

3.6 Travel Demand
3.6.1 Sydney Region
Data on travel demand was derived from the 1997/98 Household Travel Survey and
1991/92 Household Interview Survey (Transport Data Centre 1998, 1992).
Travel by residents in Sydney Statistical Division increased significantly from 1991 to
1997. While the population of the region increased by seven percent, the total number
of trips on an average weekday increased by 14 percent. There was also an increase in
the number of trips on an average weekday, which rose from 3.7 to 3.9 trips per person.
The total kilometres travelled per person increased by 18.6 percent, while the average
trip length increased by 4.2 percent.
The total time spent travelling per person increased by 10.6 percent, with the
increased trip time of non-work trips (six percent) accounting for much of the rise. The
increase in travel was due mainly to a rise in the number of social/recreation trips and to
serve passengers (for example, to accompany another person or to pick up/drop off
another person).
Travel by private cars increased from 1991 and 1997. The number of vehicle driver trips
increased by 18 percent and the number of vehicle passenger trips increased by 24
percent. In comparison, there was an increase in train trips of 11 percent and a five
percent increase in the number of bus trips. In terms of mode share, the proportion of
trips using private motor vehicles rose from 46.2 percent to 48 percent in this period,
and the percentage of trips by public transport remained fairly unchanged. The
proportion of walk trips fell from 19.6 percent to 16.7 percent.
Also demonstrating an increased reliance on the private motor vehicle was the rise in
the number of household vehicles from 1.7 million in 1991 to 2 million in 1997, an
increase of 17.6 percent. Over the period, average household size fell slightly, and yet
the number of households with two vehicles increased by 26 percent and the number of
households with three or more vehicles increased by 34 percent.
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In summary, in Sydney Statistical Division from 1991 to 1997:
• the number of average weekday trips being made grew at a faster rate than
population growth;

• on an average weekday, people made more trips of a greater average length;
• the number of trips by private vehicles on weekdays increased at a faster rate than
public transport trips;
• mode share to private vehicles increased; and
• he average number of vehicles in each household increased despite a reduction in
average household size.

3.6.2 Western Sydney
According to the 1996 Census of Population and Housing (Australian Bureau of
Statistics 1996) Sydney comprises a total of 13 Statistical Subdivisions. The study region
broadly correlates with four divisions, the statistical local areas contained in each
summarised in Table 3.4.
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Sydney Statistical Subdivision

Statistical Local Area

Blacktown-Baulkham Hills

Blacktown, Baulkham Hills

Central Western Sydney

Holroyd, Parramatta, Auburn

Inner Western Sydney

Concord, Strathfield, Burwood, Ashfield, Drummoyne

Fairfield-Liverpool

Fairfield, Liverpool
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Travel by residents in the identified four statistical divisions increased significantly from
1991 to 1997. While the population of the four regions increased by 10 percent (from
1.02 million to 1.13 million), the total number of trips on an average weekday increased
by 23 percent to 4.1 million. There was also an increase in the number of trips on an
average weekday, which rose from 3.27 to 3.65 trips per person. The total travel time
increased by 25 percent from 1991 to 1997. The rate of growth in travel was higher than
the population growth and the data for the four regions showed a higher growth rate
than the data for the entire Sydney region.
The number of vehicles per household increased from 1.35 to 1.5. At the same time the
number of people per household decreased slightly. Within the Western Sydney region
there were differences in the increase in household car ownership. The largest increase
in the number of vehicles per household was in Blacktown/Baulkham Hills statistical
division, which recorded 1.56 and 1.78 vehicles per household in 1991 and 1997
respectively. The levels of car ownership are higher than the Sydney average in this area,
with the difference increasing over time.
The proportion of trips by car is higher in the Western Sydney divisions than for Sydney
as a whole. In 1997, 72.6 percent of trips in the divisions were in private motor vehicles
compared with 70.5 percent of trips in Sydney as a whole. This represents an increase
in the proportion of trips by car since 1991. The data shows a slight increase in the
proportion of trips by car and a decrease in the proportion of trips by bus even though
the absolute number of bus trips increased by approximately 20,000 from 1991 to 1997.
Western Sydney showed similar trip purpose patterns to Sydney as a whole. The main
purpose for which travel increased from 1991 to 1997 was to serve passengers (that is,
to accompany, pick up or drop off someone). There was an increase in those trips of
2.1 percent. Social, recreation, education and childcare trips also increased their share
of total trip purposes. There was a decrease in the share of trips for shopping from
11.1 percent to 9.8 percent.

3.6.3 Centres Served by Transitways
The four major activity centres that are linked by the proposed core transitway network
are Parramatta, Blacktown, Strathfield and Castle Hill. Travel zone data from the 1996
Census of Population and Housing was used to understand centre employment levels,
the main origin locations of people travelling to work in these centres and the ways in
which employees access these centres.

Parramatta
Based on the travel zone boundaries which take in the Harris Park commercial area,
Parramatta Central Business District and the eastern section of the Westmead precinct,
a total of 29,500 work trips were recorded for the Parramatta centre. The main origin
locations, number of work trips and mode share are shown in Table 3.5.
Major Origin Statistical
Local Area

Number of
Trips

Percentage Using
Percentage Using
Private Motor Vehicle Public Transport

Blacktown

4,351

57.2

41.2

Penrith

4,316

60.5

20.1

Baulkham Hills

2,985

83.4

14.3

Parramatta

2,709

51.5

46.8

Holroyd

2,405

65.9

26.8

29,500

65.3

30.1

Total journey to work trips
to Parramatta Centres
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Source: 1996 Journey to Work, Transport Data Centre

Note: 1. Excludes North Parramatta.

Approximately 65 percent of trips to Parramatta centre were by car. When mode share is
calculated by the origin statistical local area, there is considerable variation. For
example, cars from Baulkham Hills accounted for 83.4 percent of trips while for trips
from Penrith and Blacktown by car accounted for 51.5 percent and 57.2 percent of trips
respectively.
Rail showed up as the second major mode of travel for work trips to Parramatta,
accounting for 24.4 percent of trips, although rail was only a major mode from statistical
local areas that were served by frequent rail services. Overall, 5.7 percent of work trips
to Parramatta centre were made by bus. The main users of buses were from Holroyd
statistical local area (18.1 percent), Baulkham Hills (12.1 percent) and Parramatta itself
(11.7 percent).

Blacktown
Travel zone numbers 420 and 421 effectively defined Blacktown centre as covering the
retail area to the south of Blacktown railway station, including the Westpoint shopping
centre, and eastwards as far as Blacktown District Hospital, Seven Hills station and
shops, and north to include the southern portion of an industrial area. A total 13,227
work trips to Blacktown centre were recorded in 1996. The main origin locations,
number of work trips and mode share are shown in Table 3.6.
Of the people who worked in Blacktown, the largest numbers travelled from within
Blacktown statistical local area itself (48.3 percent), followed by Penrith (13.2 percent),
Baulkham Hills (seven percent) and Parramatta (4.8 percent) statistical local areas.

Major Origin Statistical
Local Area

Number of
Percentage Using Percentage Using
Trips
Private Motor Vehicle Public Transport

Blacktown

6,386

80.5

11.1

Penrith

1,749

83.8

13.7

Baulkham Hills

925

95.5

3.1

Parramatta

636

85.4

13.7

1 3,22 7

83.2

11.7

Total journey to work trips
to Blacktown Centre

T a b l e 3 . 5 B l a c k t o w n Centre:
J o u r n e y t o W o r k Trips a n d m o d e Share

Source: 1996 Journey to Work,
Transport Data Centre

Approximately 83.2 percent of all work trips to Blacktown centre were by car.
Significantly, 80.5 percent of trips to Blacktown from other nearby areas within Blacktown
statistical local area were made by car.
Only 8.5 percent of work trips to Blacktown centre were by rail, with major contributing
statistical local area's of origin being Parramatta and Penrith. Buses accounted for 3.1
percent of work trips to Blacktown town centre. The main users of buses originated from
the Baulkham Hills area (two percent). Parramatta, Penrith and, significantly, Blacktown
itself had a negligible use of buses in accessing the centre.

Strathfield
Travel zones used in this analysis defined the Strathfield centre as covering the areas
both north and south of Strathfield rail station, Strathfield Plaza to the south and a
private hospital and college of TAFE to the north of the railway. Strathfield's role is
primarily as a transport interchange rather than as an employment destination in its own
right, and this is reflected in the finding that in 1996 there were 3,367 work trips to
Strathfield centre.
Based on the centre's location in the Sydney region, workers came from many origin
statistical local areas, with several distant areas being some of the most predominant
sources of workers (for example, Blacktown). Despite Strathfield's pivotal location on the
rail network, at least 65 percent of all trips to Strathfield centre were by car, although rail
accounted for 26.2 percent of all trips. As might be expected, most rail users were from
areas which are provided with a convenient rail service to Strathfield (for example
Blacktown, Bankstown and Canterbury areas). Significantly, only 2.7 percent of trips
were made by bus to Strathfield centre, despite the centre being an important terminus
and interchange for Sydney Buses and private bus services.

Castle Hill
Castle Hill functions as the most important retail and commercial centre serving
Sydney's Hills District. A total of 2,870 work trips to Castle Hill centre were recorded in
the 1996 census; however, it should be noted that retailing activity in the centre has
significantly expanded since that time.

1

Like Blacktown, around half (56.3 percent) of all worker trips to Castle Hill were from
locations close to home within Baulkham Hills statistical local area. Other major origin
statistical local areas were Hornsby and Blacktown. Approximately 88 percent of trips to
Castle Hill centre were made by car, reflecting the fact that public transport to the centre
is at present limited to on-street buses. Only 1.4 percent of work trips to Castle Hill
centre were by rail, relying on bus connections to either Parramatta or Pennant Hills.
Conceivably as a result of the lack of a railway line, bus use was higher for work trips to
Castle Hill centre than it was for Blacktown or Strathfield. Overall, 5.2 percent of trips to

Castle Hill centre were by bus, with the highest mode share recorded from all trips from
Parramatta statistical local area (8.1 percent), followed by Baulkham Hills statistical local
area (6.3 percent).

3.6.4 Travel Demand Management Issues
Some conclusions which can be reached regarding the demand for travel to and from
locations within the study region include:
• travel by car in Sydney, particularly Western Sydney, for all purposes has been
increasing, and implementation of demand management measures is critical if
dependence on motor vehicles is to be stabilised and then reduced;
• there is the potential for the introduction of faster and more convenient public
transport, such as transitways, to improve mode share by public transport,
particularly to Castle Hill and Blacktown centres, which have a predominant mode
share by car for the journey to work, and which have low public transport usage for
trips from origins within their own area;
• transitway operations to Blacktown and Castle Hill centres would need to compete
with entrenched patterns of motor vehicle use. It would be difficult to improve mode
share unless bus service quality and frequency were markedly improved and car
parking access for centre users managed; and
• the performance of the Parramatta-Mungerie Park and Blacktown-Castle Hill
Transitway links would be influential in shifting more car trips to public transport from
Baulkham Hills to Parramatta centre. Together with the Liverpool-Parramatta
Transitway, these would be the two most significant transitways links in improving
mode share to Parramatta centre.

3.7 Regional Planning Context
3.7.1 Metropolitan Planning Strategies
The NSW Government, through its planning agency the Department of Urban Affairs
and Planning and its predecessors, has produced plans and strategies intended to
guide development in the Sydney and Western Sydney regions. The major themes that
have been applied to guiding metropolitan growth have included:
• maintenance of central Sydney as the primary business centre for the region,
State and nation;
• decentralisation of employment locations; and
• urban containment and land use/transport integration.
Early schemes to manage the growth and development of Sydney included the County
of Cumberland Planning Scheme (Cumberland County Council 1948) and the Sydney
Region Outline Plan (State Planning Authority 1968). These documents identified,
amongst other matters, locations for future urban areas, land use activities and regional
road corridors. More recent metropolitan plans such as Sydney Into Its Third Century
(Department of Planning 1988) and Cities for the 21st Century (Department of Planning
1995) identified these and other measures to manage regional growth, including:
• targeting existing urban areas for dwelling and population growth (urban
consolidation), particularly around nodes offering good public transport accessibility;
• identifying areas beyond the metropolitan area as being part of the Greater
Metropolitan Region and thus capable of absorbing population and employment
growth;

• identifying employment targets for a nominated hierarchy of regional and other
centres; and
• nominating integrated transport corridors supporting public transport access, rather
than road corridors, as a means of managing travel demand throughout the region.
Shaping Our Cities (Department of Urban Affairs and Planning 1998a) is the most recent
metropolitan strategy, focusing on the sustainability of Greater Metropolitan Region
development over the next 20 to 30 years. The strategy incorporates the NSW
Government's air quality improvement agenda, identifying certain targets for reductions
in total vehicle kilometres travelled. Planning strategies to support these goals include
accommodating high trip generation uses in centres and revising parking policies in
locations with good public transport access. The strategy encourages improved
transport infrastructure and services with the aim of providing equitable access to jobs,
training and support facilities.
Figure 3.9 shows the proposed urban form contained in this current metropolitan
strategy, together with key transport infrastructure proposals described in Action for
Transport 2010.
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3.7.2 Action for Transport 2010
Action for Transport 2010 (Department of Transport 1998a) outlines the NSW
Government's approach to transport planning up to the year 2010 and beyond. This
plan builds upon previous transport strategies in addition to identifying further steps
needed to be taken required to meet the challenges of Sydney's growing population
and car use. The seven overall goals are to:
• reduce traffic congestion;
• improve air quality;
• reduce greenhouse emissions;
• increase public transport use;
• expand capacity of the suburban commuter rail network;
• make freight more competitive; and
• improve road safety.
The plan has been designed in two stages; projects to be completed before 2010, and
those to be completed after 2010. Planned projects include the construction of new
heavy rail, light rail and rapid bus-only transitway links and the introduction of new
cross-regional bus services.
Action for Transport 2010 notes that new rapid bus transitways, rail lines and services
would make a major contribution to reducing car dependency. The plan identifies the
need to improve the quality of existing services to make public transport easier to use
and more comfortable. The plan notes that major initiatives such as the Liverpool—
Parramatta Transitway and Parramatta Rail Link would help to attract more people to
public transport. The greater use of public transport will help the NSW Government to
achieve the objectives of its 25-year air quality management plan, Action for Air.

3.7.3 Action for Air
The NSW Government initiative Action for Air (Environment Protection Authority 1998)
outlines an action plan aimed at improving air quality in the Greater Metropolitan
Region.
The plan seeks to reduce car use by making cities more compact and distributing land
resources to manage travel demand. The plan aims to halt the growth in per capita
vehicle kilometres travelled by 2011 and halt the growth in total vehicle kilometres
travelled by 2021. This will require a 43 percent reduction in projected car and truck
travel growth in Sydney by 2021 and a major shift towards public transport use.
Actions and strategies in Action for Air include:
• encouraging a shift from private cars to public transport, cycling or walking;
• actively pursuing a higher proportion of public transport use;
• providing for smoother flows of traffic and reduced congestion, especially for roadbased public transport;
• extending heavy rail infrastructure and integrating light rail;
• reducing the need for travel;
• reducing the rate of urban expansion at Sydney's fringe;
• providing more housing, retail, entertainment and community services in locations
well served by public transport;

• reducing the length of trips undertaken by vehicles;
• increasing the occupancy of cars and public transport vehicles; and
• undertaking better planning for managing freight movement across all
transport modes.

3.7.4 Western Sydney Strategies and Initiatives
Shaping Western Sydney
Shaping Western Sydney (Department of Urban Affairs and Planning 1999c) is the first
planning strategy tailored for the regions it applies to the local government areas of
Auburn, Bankstown, Baulkham Hills, Blacktown, Hawkesbury, Penrith, Blue Mountains,
Parramatta, Holroyd, Fairfield, Liverpool, Campbelltown, Camden and Wollondilly. The
strategy is co-ordinated by the NSW Government Office of Western Sydney.
The accessibility outcomes targeted in Shaping Western Sydney include:
• providing public transport that is accessible throughout Western Sydney;
• creating defined corridors that provide public and private transport links to major
activity areas within the region; and
• structuring urban areas to make public transport, walking and cycling more attractive
and viable while moderating car use.
Parramatta is seen as the key employment centre serving Western Sydney. However,
Parramatta's growth can only be sustained through greater use of public transport. To
this end, the strategy seeks to improve public transport links to Parramatta and improve
mode split to 60 percent in favour of public transport through implementing the rail and
transitway proposals described in Action for Transport 2010.
Shaping Western Sydney encourages the development and design of public transport
corridors in an integrated manner through:
• undertaking a detailed feasibility assessment of implementing transitway facilities
from Parramatta to the north—west, including Castle Hill, Riverstone and Mungerie
Park, and implementing if feasible;
• beginning bus services to parallel transitway corridors and implementing transitway
facilities on the Liverpool—Parramatta corridor; and
• reviewing land use and planning controls to support transport corridors.

Western Sydney Environment Strategy

1

The Western Sydney Environment Strategy (Office of Western Sydney 1999) is also
co-ordinated through the Office of Western Sydney, and addresses many key Western
Sydney environmental issues, including the need to reduce the growth in private vehicle
use through improvements to public transport infrastructure and services, and increased
use of public transport, cycling and walking.

Regional Co-operation
The Western Sydney region is well organised in terms of the co-operation of various
public agencies, businesses and other stakeholders in advancing issues and projects
vital to the future growth and prosperity of the region.

Relevant agencies and non-government organisations in the area include the Western
Sydney Regional Organisation of Councils, the Greater Western Sydney Economic
Development Board, the Greater Western Sydney Regional Chamber of Commerce and
TeamWest. These organisations play an active role in promoting the region's strengths
and advising the NSW Government on service requirements, particularly transport
infrastructure improvements.

3.7.5 State Environmental Planning Policies
State Environmental Planning Policies are made by the Minister for Urban Affairs and
Planning and are subordinate legislation under the Environmental Planning and
Assessment Act 1979. Policies which are of most relevance to the proposed transitway
network for Western Sydney include:
• State Environmental Planning Policy No. 11—Traffic Generating Development;
• State Environmental Planning Policy No. 19—Bushland in Urban Areas;
• State Environmental Planning Policy No. 59—Central Western Sydney Economic and
Employment Are;
• State Environmental Planning Policy No. 63—Major Transport Projects
State Environmental Planning Policy No. 11 aims at ensuring that the Roads & Traffic
Authority is made aware of, and is given an opportunity to make representations in
respect of, major developments likely to affect the main road network.
State Environmental Planning Policy No. 19 aims to protect and preserve bushland within
the urban area because of its value to the community. This policy would only apply
where any proposed transitway alignment is likely to affect remnant bushland.
State Environmental Planning Policy No. 59 applies to specific lands in the Yennora,
Smithfield, Wetherill Park, Greystanes, Girraween, Prospect and Huntingwood areas,
and sets criteria for the future use of these lands for employment, residential or regional
open space purposes.
The proposed Blacktown—Wetherill Park and Parramatta—Blacktown Transitway links
would be affected by the future timing, intensity and form of development of land
affected by State Environmental Planning Policy No. 59, most particularly in the
Huntingwood and Greystanes precincts.
Figure 3.10 shows the State Environmental Planning Policy No 59 development
precincts likely to be affected by the proposed transitway network.
The Greystanes precinct includes the major property holdings of Boral and the CSIRO
Animal Research Laboratory. Preliminary master planning of the Boral site indicates that
this precinct may accommodate up to 1,300 new dwellings, 3,000 new residents and
3,000 employees as Boral's activities are scaled down and areas become available for
redevelopment. Boral's activities are not expected to begin phasing down before
2002/03 while activities on the CSIRO Animal Research Laboratory site may continue up
until 2007.
State Environmental Planning Policy No. 63 aims to simplify the development
assessment process for major transport projects, including the Liverpool—Parramatta
Transitway. The policy removes the need for that project to be assessed under Part 4 of
the Environmental Planning and Assessment Act, 1979.
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3.7.6 Regional Environmental Plans
Sydney Regional Environmental Plan No. 18-Public
Transport Corridor
Sydney Regional Environmental Plan No. 18 reserves land for the future provision of
public transport services between Baulkham Hills and Parramatta and between
Parramatta and Hoxton Park.
Following a number of studies the Hoxton Park to Parramatta section of the corridor will
be served by a rapid bus-only transitway, and is addressed in various
Liverpool-Parramatta Transitway reports (PPK Environment & Infrastructure 1998,
Sinclair Knight Merz 2000).
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The Sydney Regional Environmental Plan No. 18 corridor north of Parramatta to
Baulkham Hills follows Windsor Road. The proposed Parramatta-Mungerie Park
Transitway link, principally following Old Windsor Road, is intended to address the
transport demand generated by urban growth in north-western Sydney in line with the
original objectives of Sydney Regional Environmental Plan No. 18.

Sydney Regional Environmental Plan No. 19Rouse Hill Development Area
This Sydney Regional Environmental Plan No. 19 relates to the release of land in the
Rouse Hill Development Area for urban purposes and affects the areas of Parklea,
Quakers Hill, Kellyville, Rouse Hill, Schofields, Marsden Park and Riverstone. This plan is
discussed in chapter 3.3.4.

Sydney Regional Environmental Plan No. 20Hawkesbury Nepean River (No. 2 - 1997)
The aim of this Sydney Regional Environmental Plan No. 20 is to protect the
Hawkesbury-Nepean River system by ensuring that the impacts of future land uses are
considered in a regional context. The purpose of the plan is to guide all future
proposals, whether by the private or public sector, so that a vision for the
Hawkesbury-Nepean River can be realised.

Sydney Regional Environmental Plan No. 28-Parramatta
This Sydney Regional Environmental Plan No. 28 was gazetted in 1999. The Plan, with its
associated strategies and actions, relates to an area known as the Parramatta Primary
Centre, which includes the six linked and complementary precincts of city centre, Harris
Park, North Parramatta Government precinct, Westmead, Rydalmere and Camellia.
Among the key objectives of this Plan are to:
• create employment opportunities for Parramatta Primary Centre to grow to a
workforce of 90,000, with the city centre itself growing to 60,000;
• achieve a mode split for the journey to work of 60 percent in favour of
public transport;
• accommodate a total of 8,000 residents;
• protect Parramatta's rich heritage and promote it as part of the city's identity; and
• create a new public transport system to complement the existing network. Regional
transport corridors will provide improved links between the Primary Centre and the
rest of the region.

3.7.7 Consolidated Regional Planning Objectives
Appendix A contains a summary of relevant metropolitan, regional and strategic
planning objectives, together with comments on the ways in which objectives are
supported by the proposed transitway network.

3.8 Land Use Planning and Urban Design
Principles
3.8.1 Introduction
Besides the construction of transitway lanes, roadways and stations the planning of the
transitway network will need to address human activities in the vicinity of new transport
facilities. Improved transport choice and convenience along transitway corridors are
likely to generate demand for changing land uses. The transport transitway network in
Western Sydney offers opportunities to integrate land use and transport planning
activities benefiting:
• the operation of the transitway system in terms of creating customer-friendly station
environments, facilitating transfer between modes and increasing patronage; and
• local and regional communities by situating high travel demand activities and land
uses in close proximity to transitway stations and facilitating attractive local bus
connections as part of an integrated network.
Key strategies to achieve supportive land uses in the context of the transitway
network include:
• influencing the location, type and intensity of land uses, particularly around stations;
• influencing local road patterns, pedestrian networks and the design and
redevelopment of suburbs to promote effective local feeder bus service connections
and walk access to the transitway network;
• effectively managing the supply and pricing of car parking at key destinations served
by the transitway network;
• defining design principles and standards to create a high quality public environment
surrounding transitway stations; and
• establishing a framework that would enable transitway station precincts to be planned
and developed in a manner which supported and enhanced the transitway system
and local communities.
Transport-supportive land use planning and its several disparate components must be
seen as having a strategic context. This approach is concerned with adapting the urban
environment so that it better deals with its own travel demands. This involves land use
change and management as well as transport policy and pricing management. The full
benefits of integrated land use and transport planning may not be realised for many
years, as the cycle of urban development and redevelopment and individuals' travel
behaviour can take decades to modify. Nevertheless, it is important to establish the
principles of land use and urban design policy as they relate to the provision of new
public transport networks, to enable more environmentally sustainable patterns of urban
form to evolve.

3.8.2 The Right Use in the Right Place
There are different transport needs for different land uses. For example, a university
requires access to public transport, while a warehouse needs access to major roads
which can carry freight vehicles. Land uses with particular trip characteristics should be
located where the accessibility provided by the transport system can satisfy effectively
these needs (Westerman 1998a). The main principle guiding public transport-supportive
land use planning is that intensity of land use should be progressively greater nearer a
public transport stop. Locations near railway stations and tram and bus stops should be
given high priority for the provision of higher intensity land uses. Higher density housing
within walking distance of railway stations and bus and tram stops may reduce
dependence on car travel, especially if a number of other design measures are
incorporated (Westerman 1998b).

Apart from residential uses, other relatively high intensity and high pedestrian-generating
employment land uses are appropriate for areas within walking distance of public
transport stops. These include commercial offices, libraries and civic uses post offices,
personal and convenience retailing, restaurants, child care services, education facilities,
medical and health facilities, and entertainment and recreation uses. Public transportsupportive land uses in the case of the transitway network would also include those
facilities directly related to operation of the network, including parallel landscaped public
spaces and open spaces, and kiss-and-ride and car parking facilities.
Conversely, low intensity and/or vehicle-oriented uses, as a matter of course, should not
be located within the walking catchment of most public transport stops. These uses
include auto-oriented retailing and services, bulky goods retailing, industrial premises
(other than small-scale uses supporting commercial uses in a centre), and warehouses.
In planning for improved accessibility in Western Sydney, the NSW Government has
acknowledged the need for public transport-supportive land use planning along public
transport corridors. The NSW Government's Shaping Western Sydney strategy
(Department of Urban Affairs and Planning 1998c) identified that the proposed
Liverpool-Parramatta Transitway would generally increase accessibility along its corridor
and provide the opportunity to develop nodes of higher density housing, services or
employment around major stations, and that careful planning between the NSW and
local government levels would be required to identify opportunities to increase
residential densities and cluster services.

3.8.3 Roadway and Station Urban Design Objectives
Based on consultation carried out as part of this project, and experience developed in
the planning and design of transitways, a set of urban design objectives, principles and
strategies (Table 3.7) was derived to guide the planning of transitway links and stations
considered as part of this project.

3.8.4 Station Types and Station Catchment Land Uses
In implementing the transitway network, a hierarchy of public transport nodes would be
created. The role of each station in an operational sense would influence the extent to
which public transport-supportive land use principles could (and should) be
implemented.
The most significant transitway stations would be located at multi-modal transport
interchanges, transitway service interchanges and transitway termini and would include
all destination stations. At these locations, pedestrian transfer facilities and the general
pedestrian environment would be the most critical components, as many users would
be seeking to change transport mode and they would want to do so as quickly and as
comfortably as possible. An important interface would be between transitway and local
services. Facilities directly related to transitway operation (kiosks, kiss-and-ride, shelters,
pathways) would therefore be critical at these stations.
The next kind of station would include those situated along a transitway link adjacent to
existing and proposed higher intensity activity centres, and/or nodes at which local
feeder bus services crossed and integrated express services joined the transitway.
Some could include park-and-ride facilities, although such provisions would be
governed by land availability and the potential for local impacts.
A third kind of station would comprise the remainder, supporting local access and
providing the best opportunity for the integration of park-and-ride facilities. While other
activity uses might be appropriate on certain opportunity sites in these locations, these
stations would tend to sit within a low density land use context of either low density
housing or vehicle-oriented employment uses such as industrial and freight handling.
The emphasis for these stations should be on facilitating pedestrian access and kissand-ride and possibly making surrounding land available for park-and-ride transfer.

Objectives

Principles

Strategies

Accessibility

Transitways should
improve regional access
to jobs and shopping and
community facilities,
through their alignment
and formation and through
the location and siting of
stations.

• Ensure that route and station location
serve the greatest possible number of
activity centres and institutions.
• Provide fast, reliable services.
• Provide safe, easy connections to
residential areas.
• Allow for kiss-and--ride access.
• Provide easy access for people with
disabilities.
• Provide stations within a maximum of
800 metres walking distance of
destinations.
• Improve pedestrian access across roads
being used by transitways.
• Provide priority for transitway vehicles.
• Maximise same seat trips.

Linkages

The system should meet
the needs of pedestrians
and cyclists and integrate
with all public transport
modes.

A strong image While being responsive to
their contexts, transitways
should have a distinctive
image, as part of Western
Sydney's public transport
system for the new
millennium.

• Ensure direct connections to local roads
and footpaths.
• Provide secure cycle parking.
• Design for interchange between modes.
• Create a distinctive design character for
shelters, graphics, lights, signs, road
markings, vehicles, uniforms, cycle
facilities, information systems, etc.
• Adapt designs for shelters, landscaping,
approach paths, lighting, graphics to suit
local conditions.
• Use public art.
• Locate stations in highly visible locations.

Responsive to
context

Respond to and enhance
the natural, built and
community characters and
systems through which
transitways pass, at both
the regional and local
scale.

• Design modified areas, such as paths,
intersections and associated
development on acquired property,
portals and engineering works, and
surrounding station/s to fit with local
character.
• Recognise the importance of local
landmarks, heritage items, special trees.
• Nearby residents should not be
adversely affected.
• Maintain the privacy of adjacent
properties.
• Avoid impacts on natural systems.
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Objectives

Principles

Strategies

Responsive to
local land use
potential

The system should
respond to existing and
potential land use and
development patterns in
ways which support NSW
Government policies and
plans for urban
development.

• Provide direct access to new
development areas.

Stations as
local focus

1
1

• Work with local councils to add value to
local development plans.
• Examine opportunities for commercial or
higher density housing near stations.

Stations should form
community focal points by
functioning as major and
secondary transport and
activity nodes.

• Co-locate where possible with activities
such as neighbourhood shops, video
outlets, etc.

Improve the
public domain

Associated works should
improve the public
environment of adjacent
and related public spaces,
and community access to
these spaces.

• Identify and landscape station curtilages
to the boundaries of adjoining property

Maintain
general traffic
capacity

The system's design
should maintain the
character and operation of
traffic in any street spaces
that transitways share.

• Designs should ensure that local traffic
movements, through traffic movements
and the circulation of local buses and
pedestrians are fully integrated.

Control of noise Transitways should
maintain or improve the
overall noise environment
in the areas through which
they pass, preferably
without using roadside
noise barriers.
Safety and
security

Transitways should be
safe for users and
adjacent properties and
maintain neighbourhood
privacy.

• Use acquired land to create a local
facility.

• Use quiet vehicles.
• Reduce vehicle speed in noise sensitive
locations.
• Comply with New Environment Protection
Authority standards.
• Avoid isolated locations for stations.
• Ensure clear all-round visibility.
• Provide good lighting.
• Install telephone and alarm systems.
• Carry out safety audits on approved
paths and reduce hazards.
• Co-locate stations with activity areas and
entrances (where possible, active over 24
hours).
• Locate appropriate barriers to pedestrian
movement.
• Locate stations opposite each other.

High quality
The system should
experience
provide a sequence of
user
travel experiences that are
visually pleasing.

• Station designs should provide interest.
• Use landscaping of special corridors and
station surrounds to create character.
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It should be remembered that the proposed transitway network is a public transport
system specifically designed for regions with low density living and working
environments. Nevertheless, local area environments along each transitway corridor
would intensify over time as the benefits of improved transport access to these locations
were realised.

3.8.5 Public Transport-Supportive Development
Opportunities
Figure 3.11 shows the strategic land use and infrastructure opportunities in the study
region. A table showing each opportunity and constraint, with its related principle and
application to the study region, is contained in Appendix B.
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New Urban Areas
Greenfield locations are easier to plan for in terms of new public transport-supportive
land uses than are existing urban locations, primarily because land ownership patterns
are less fragmented and the future development character of the area may only be
beginning to be defined through planning activities.

1

New urban areas provide opportunities not only to develop public transport-supportive
land uses within walking distance of transitway stations but also to facilitate connections
to areas that are beyond walking distance of stations. The proposed transitway network
includes local feeder buses that would provide access to transitway stations to
interchange with the frequent and fast service operating on the transitway system itself.
Operationally the quality of local feeder bus access to the transitway network is crucial.
To a large extent this is determined by the design of areas beyond walking distance of
the transitway. In new urban areas there is the potential to plan roads and suburbs in
ways that facilitate the provision of local feeder bus services. Critical elements are the
location of bus stops, the inclusion of walking paths to stops, the location of suburban
activities such as neighbourhood shopping centres and community centres, and the
design of local roads to allow for bus access into neighbourhoods.
The proposed Parramatta—Mungerie Park Transitway link is a corridor in which
subdivision patterns can still be positively influenced and public transport-supportive
land use encouraged. Planning for Mungerie Park town centre has taken account of the
intensity of land uses necessary to support public transport provision. It has pedestrianoriented retail and commercial activities proposed at its core, together with medium
density housing with a gross density of 45 dwellings per hectare (Department of Urban
Affairs and Planning 1999b). However, planning has not seized the opportunity to fully
serve the proposed higher density areas as the proposed railway station is located to
the south western side of the centre.
Other major opportunity areas on the proposed transitway network for public transportsupportive development planning include:
• Old Windsor Road, between Seven Hills Road and Mungerie Park town centre; and
• land included in State Environmental Planning Policy No. 59—Central Western Sydney
Economic and Employment Area (Greystanes precinct), particularly the Boral site.
Areas of opportunity along Old Windsor Road do not include land on its western side,
south of Sunnyholt Road, as the subdivision of land for low density housing in the
Glenwood area in this location is well advanced. In contrast, land on the eastern side of
Old Windsor Road lies within the Baulkham Hills Shire Council area, and an area of land
known as the Balmoral Road release area represents a significant opportunity for future
public transport-supportive development at relatively high densities.

Existing Urban Areas
Data from the 1996 Census of Population and Housing indicates that much of the study
region contains low density residential and employment areas. Very low gross housing
densities (generally under 10 dwellings per hectare) were recorded in a large part of the
study region, generally east of Old Windsor Road in the Hills District. These areas are
also dominated by households having two or more vehicles. Many of the employment
areas are industrial in character with land uses that are more vehicle than
pedestrian-oriented.
Data shows that the scope for increasing densities along transitway links in existing
urban areas needs to be examined if the use of transitway infrastructure is to be
maximised. This should be done with a view to identifying opportunity sites for higher
land use activity densities which may facilitate increased public transport use and
achievement of the NSW Government's sustainable development goals for the
Sydney region.

A number of imminent and future redevelopment sites within existing urban areas offer
opportunities to plan for appropriate changed land uses in association with transitway
development. These sites include:

Parramatta-Strathfield Transitway link:
• Rosehill Gardens Racecourse car park, Rosehill;
• Goodyear site, Camellia;
• former Arnotts site, North Strathfield;
• land at the intersection of Parramatta Road and Leicester Avenue, Strathfield;
• former Ford site, Lidcombe;
• multiple sties at Carter Street, Lidcombe;
• Dairy Farmers site, Homebush; and
• Homebush Bay area (including Sydney Olympic Park).

Blacktown-Wetherill Park Transitway link (areas included in
State Environmental Planning Policy No. 59):
• Boral site;
• CSIRO site, Prospect; and
• future employment lands between the Great Western Highway and
M4 Motorway, Huntingwood.
The detailed design of opportunity sites for integrated transitway/land use development
should be more fully investigated during further approvals and design stages.
In other existing urban contexts, particularly where residential and employment
development patterns are well established, public transport-supportive land use
objectives can still be supported by prescribing minimum activity densities for any new
development within station walking catchments.
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A Total Public
Transport System for
Western Sydney

A Total Public
Transport System
for Western Sydney
Chapter 3 highlighted the diversity and dispersed nature of urban land
uses in the study region, including a range of retail and commercial
centres, employment and industrial areas and special use precincts.
Regional public transport (mainly heavy rail services) at present only
effectively serve key centres such as Blacktown and Parramatta. Even
for travel to these locations there is a high level of dependence on
motor vehicles.
The NSW Government's planning objectives for a more compact city of
Sydney and reductions in total vehicle kilometres travelled could be
achieved in Western Sydney by:

1

• enhancing the desirability of centres as destinations for a full range
of higher intensity urban uses; and
• implementing public transport improvements that fill existing gaps in
provision and effectively integrate with existing public transport
services.
This chapter considers how the particular travel needs of urban areas
of Western Sydney can be met in a way which effectively integrates
with the existing public and private transport system. It describes:
• the public transport system as a whole;
• the additional services which are needed to meet overall travel
demand across the study region and enhance access to centres; and
• the operational principles and optimum routes of the preferred
transport system (that is, the transitway network).

°

4.1 Notional Public Transport Hierarchy
The definition of road hierarchies has traditionally been used as a tool in the planning
and management of road transport networks. Roads are classified in planning terms
according to the function they serve. For example, major roads that carry higher
volumes of traffic, catering for a full range of journeys by car and linking points in a
region, are classified as arterial roads. Roads with lower volumes, serving more
localised travel needs, may be called collector or local roads. The classification of roads
provides a way for both infrastructure managers and road users to understand, navigate
and make decisions about the network.

ROADS

Arterial
ub-arterial

4.

1

Collector
Local

While a classification system has not traditionally been applied to different public
transport modes, it may prove useful as a means of better managing and understanding
public transport networks. For instance, line haul public transport modes, such as heavy
rail, have a regional or arterial role in the hierarchy, conveying passengers over both long
and short distances in high occupancy vehicles. Local public transport, such as feeder
buses, generally provides for local trip purposes with smaller vehicles. A notional road
and public transport hierarchy, including transitways, could be applied in a large city
such as Sydney.The understanding of a hierarchy of public transport functions is
important for managers and users. A clearly described public transport hierarchy can
provide the framework within which different public transport modes and their functions
can be integrated. The significant levels of investment required for transport
infrastructure mean that the notion the right service for the right task is just as important
in the planning and management of public transport networks as it is for road networks.
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4.2 Service Integration
Effectively integrated public transport services are the key to a more comprehensive and
user-friendly system.
The relationship between the different levels of a transport hierarchy relates to the cost
of the infrastructure and the number and travel needs of passengers that each level
serves. In the case of public transport, high volume routes best serve travel between
distant origins and destinations, or travel between closer origins and destinations which
have high population and employment densities.
Generally, high density areas will benefit from heavy rail, and vice versa. In less densely
populated areas with dispersed trip origins and destinations the flexibility of a bus
network is more appropriate. The potential negative outcome of a relatively low number
of users per square kilometre results in a limited frequency of service that then
discourages use and viability.
Western Sydney is characterised by lower densities and widely dispersed trip origins
and destinations that would generally not support or justify a heavy rail line. A
transitway provides the missing level in the public transport hierarchy. Provided with a
relatively inexpensive exclusive right-of-way, rapid buses can provide the necessary
combination of reliability and flexibility to serve the needs of low density suburbs.
Transitway vehicles can operate at frequencies equal to or better than higher-order
services such as heavy rail because of the lower cost and smaller capacity of carriages
and the ability of a transitway network to integrate local bus services onto its right-ofway roads.
The concept for an integrated transport network for Sydney is shown in Figure 4.1. This
encompasses existing and proposed heavy rail corridors, existing and proposed light
rail corridors, key ferry routes and the Western Sydney transitway network. The
transitway network can be seen as building on existing links to extend the reach of the
region's trunk public transport system into (in public transport servicing terms) remote
parts of Western Sydney.

4.3 Travel to Key Activity Centres
Activity centres are points at which people come together to shop, work, do business,
to be entertained or to access a range of facilities and services. As trip destination
points (and increasingly as trip origin points as activity centres become more attractive
for residents), major activity centres rely on good transport access. Parramatta,
Blacktown, Castle Hill, Strathfield and Penrith are key activity centres to be served by the
transitways analysed in this report, while Mungerie Park is a future centre.
Many activity centres are located on key roads and public transport routes, with the
potential size and range of facilities and services available at an activity centre largely
determined by the quality of accessibility. Smaller activity centres often rely on private
motor vehicles and walking as the principle means of access. As an activity centre
grows public transport becomes increasingly important. Issues such as traffic
congestion and its attendant environmental impacts, and lack of convenient parking,
become increasingly costly. It can generally be said that the more people who use a
centre and the more vibrant and varied a centre's land uses, the greater the reliance on
public transport for access.
Access to activity centres in the Western Sydney study region generally rely on motor
vehicles. The proportion of work trips by public transport to key centres in the study
region in 1996 ranged from seven percent for Castle Hill to 35 percent for Parramatta.
This compares to a journey to work public transport mode share of 71 percent for the
Sydney central business district.
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Parramatta's workforce is planned to grow from around 30,000 today in the Primary
Centre to around 60,000 by 2021 (Department of Urban Affairs and Planning et al
1999f).
The viability of the 60,000 employment target depends on being able to move more
people into the centre of Parramatta by public transport than is currently the case. Even
if road capacity were improved, the target could not be achieved without greater public
transport use. Public transport work trips would need to increase from the current 9,100
to 33,000 by 2021. Rail improvements alone are unlikely to deliver this patronage and
rapid bus access from areas not well served by rail is required to bridge the gap.
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4.4 Transitway Operational Principles
Key principles to be employed in the implementation of transitway operations should
include:
• reducing the total number of seat changes for all public transport trips;
• providing one ticket for all modes used by each public transport trip (integrated
ticketing);
• ensuring consistently reliable travel times for all transitway services;
• providing a high level of comfort, security and ease of access for all passengers on
all transitway services and at all transitway stations;
• providing up-to-the-minute real time information for passengers on all transitways
services and at all transitway stations; and

1
1

• providing convenient interchanges at activity centres and at all points in the system
where change of mode or service is required.
It is anticipated that by the time the Liverpool—Parramatta Transitway is fully operational,
integrated ticketing across all modes of public transport in Sydney should be available
(Department of Transport 1998). Integrated ticketing will benefit private bus and Sydney
Bus users as well as transitway, rail and ferry passengers.
Together with infrastructure upgrades and extensions, the NSW Government's transport
objectives in this regard are to provide a high quality service involving a minimal number
of seat changes for passengers on both cross-suburban and central Sydney-bound
journeys. Integrated ticketing provides a critical incentive from the traveller's viewpoint.
Initiatives to attract customers such as integrated ticketing and conveniently sited multimodal interchanges, together with physical construction of the transitway links with their
stations, have the potential to create a more comprehensive, identifiable and integrated
public transport system for Sydney.

4.5 Transitway Service Types
Services using the transitway network would display local characteristics as well as
running on regional transitway infrastructure. The transitway component of the public
transport system would provide frequent direct connections between major regional
destinations. The local component would include services using the existing road
network and integrating with transitway services.

4.5.1 Trunk Services
Services with a transitway component would include trunk services travelling solely on
bus-only transitway roadway. Trunk transitway services would carry high volumes of
passengers, at a high frequency, along transitway links.

4.5

4.5.2 Cross-regional Services
The development of transitway corridors would also provide the opportunity to enhance
cross-regional bus services. Centres on transitway corridors would become more
important destinations due to their access by dedicated transitway services. This would
provide the opportunity to improve cross-regional services connecting these centres by
way of the existing road network. Cross-regional services would operate at a relatively
high frequency: that is, between the frequency of trunk transitway services and the
relatively low frequency of local feeder services.

4.5.3 Local Feeder Services
Local bus services would continue to operate, following the development of transitways,
on modified routes that reflected the presence of the new infrastructure and services.
Services operating on local streets to connect with transitway corridors, at key
interchanges, would be termed local feeder services. These would provide relatively low
volume and frequency all-day links between the transitway and local neighbourhoods
and employment areas. Appropriately planned local feeder services would make a
significant contribution to the performance of the entire transitway network by increasing
the effective catchment of the system.

4.5.4 Integrated Express Services
Integrated express services would combine transitway and local characteristics,
circulating around local residential and employment areas before (and/or after) travelling
on the transitway corridor. Express travel by these services on the transitway itself (that
is, not stopping at all stations) would require them to have a full load of passengers
before joining the transitway corridor, meaning that their operation would be especially
focused on peak travel hours. The introduction of integrated express services would be
important in ensuring that, during peak periods at least, all major Sydney region
destinations would be accessible — from the transitway network catchment — by a trip
requiring at most one change of service type or mode.
It is likely that some integrated express services would change in role to that of a local
feeder service outside peak periods.

4.6 Integration with the Rail Network
The Western Sydney region is served by several rail lines. The transitway network would
interchange with rail services at:
• Parramatta;
• Liverpool;
• Strathfield;
• Blacktown; and
• St Marys and Penrith.
The proposed Parramatta Rail Link will provide a new rail connection between
Westmead and Chatswood. Transitway interchange facilities would be incorporated into
the design of several new and redeveloped rail stations on this new link: Westmead,
Parramatta and Camellia. Planning is under way to provide grade-separated
interchange facilities in conjunction with improvements to Parramatta interchange.
Options are being examined regarding placing part of the transitway route approaching
the station underground, in order to avoid traffic congestion at ground level.
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The proposed Epping to Castle Hill (2010 completion) and Mungerie Park (post-2010
completion) rail line would incorporate stations at Castle Hill and Mungerie Park centres
which would be destinations on the transitway network. The Castle Hill station is likely
to be situated at the centre of the retail area, near the intersection of Old Northern Road
and Crane Road, while planning is under way for the siting of the Mungerie Park station.
Transitway interchange facilities would need to be sited as close as possible to
pedestrian access points to the new stations. It is possible for both of these transitway
stations to be located directly above the underground heavy rail stations, thus enabling
a smooth transfer of passengers between transport modes and reducing overall journey
times.
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Similarly, the new rail line proposed between Strathfield and Hurstville could effectively
integrate with the transitway network through future interchange improvements at
Strathfield.

4.7 Issues and Alignment Identification
Corridors were identified in the NSW Government's integrated transport plan Action for
Transport 2010. From these corridors and an understanding of the needs of Western
Sydney, transitway links were defined. Stakeholder workshops were held as part of this
planning process. Attendees included representatives of the NSW Government, local
councils, transport operators, key land owners and community organisations. The
objectives of workshops included:
• developing an awareness and understanding of the proposed transitway network
amongst key stakeholders;
• understanding key stakeholder issues, values and concerns relating to the proposed
network; and
• incorporating these issues, values and concerns into the transitway alignment
identification process.

4.7.1 Critical Stakeholder Issues
The workshop series elicited a range of issues associated with the proposed transitway
network and individual links, including the notions that:
• transitways should provide cross-regional services in areas currently not well serviced
by public transport;
• provision should be made for extending the network as circumstances change;
• the network should integrate with any major adjacent development;
• future infrastructure maintenance requirements should be programmed;
• land use planning should complement the transitway development at local and
regional levels;
• transitway operations should recognise road freight movement requirements on the
existing road network;
• the community should be informed about the benefits of the transitway system to
encourage wide usage; and
• constraints on car usage should complement the introduction of transitway services
(that is, there should be management of the demand for individual private car use).

4.7

Key conclusions from the workshop process were that:
• transitways need to be considered as part of an integrated total network, rather than
just as a series of individual transport corridors, if the objectives determined for the
project are to be achieved;
• feasibility studies must develop robust demand forecasts so that the ultimate form of
the transitway network can meet the real and emerging travel needs of the people of
Western Sydney;
• if the desired shift to public transport is to be achieved, it will be necessary to invest
in providing transitways ahead of demand to discourage people moving into outlying
areas from purchasing a second or third car;
• projected completion dates of the various Transitways, as outlined in Action for
Transport 2010, need to be reassessed, with greater emphasis potentially needing to
be placed on serving areas where few, if any, public transport choices currently exist;
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• in areas where public transport choices are limited, consideration should be given to
establishing interim transitway services; and
• a number of areas within proposed transitway corridors are due for redevelopment or
rezoning; in such areas priority should be given to establishing reserves for
transitways or to building sections early.

4.7.2 Alignment Options
The workshop process contributed to the identification of preferred alignments for each
of the transitway links assessed in these studies. In some cases alignments were easily
arrived at because of the directness of existing road corridors coupled with a lack of
obvious alternatives. In other cases, the study team needed to undertake further
analysis on alignment options where a clear choice did not emerge. As a result, the
study therefore generated a long list of preferred and alternative alignments for each of
the proposed transitway links. All preliminary alignments are shown in Figure 4.2.
Appendix D describes the discussions on the consideration of alignment options
In order to determine preferred alignments from a long list, the study team applied a set
of criteria that was developed during the workshop process. A list of the criteria, with
the range of importance weightings applied to each criterion as an outcome of the
workshop process, is shown in Table 4.1.
Criterion

Weighting (out of 10)

Ability to serve key activity centres and neighbourhoods

10

Environmental acceptability

10

Safety for passengers

10

Customer accessibility

9

Pedestrian accessibility/safety

9

Availability of space

8

Impact on business

8

Ability to implement quickly

Between Band 10

Station costs

8

Passenger travel times

8

Integration with townscape/landscape

8

Social acceptability

8

Creation of development opportunities

Either 7 or 8

Directness between centres

6

Integration with other transport services

6

Ability to upgrade in future cost effectively

6

Avoidance of costly utility service adjustments

5

Affordability

5

T a b l e 4 . 1 C r i t e r i a a n d W e i g h t i n g s f o r T r a m i t s w a g A l i g n m e n t Selection

The following points identify circumstances in which there was more than one alignment
considered for a particular route, and the reasons surrounding the selection of the
ultimately preferred route.

4.9

Blacktown Centre Southern Access
The workshop produced two options for transitway access routes into and through
Blacktown centre:
• Option 1 via Main Street, Sunnyholt Road and the north side of the Main Western Line
to bus/rail interchange; and
• Option 2 via Bungarribee Road and Patrick Street to bus/rail interchange.
Based on detailed analysis, Option 2 was preferred as this would avoid congestion at
Sunnyholt Road and achieve optimum integration with the retail heart of Blacktown.

Camellia to Silverwater Access
The most direct route for the proposed Parramatta—Strathfield Transitway link section
between Camellia station and Holker Street at Silverwater is via Grand Avenue, with a
purpose-built river crossing. Studies examined two possible routes.
• Option 1 via a northern route that would follow Grand Avenue to a new high level
bridge (deemed so by navigational requirements) near the mouth of Duck River.
• Option 2 via a southern route that would utilise Colquhoun and Devon Streets and
then utilise Shell-owned land as far as a low-level bridge over Duck River.
The southern route has a potentially lower environmental and visual impact on the Duck
River environment, but relies on access over private land. However, it has not been
possible to conclude an alignment on this section because of future land use changes
and the need to more fully address the issue of the Duck River crossing. Consequently
no definite alignment has been selected pending later investigation and resolution of
these issues.

Newington and Carter Street Access
Hill Road and Parrannatta Road (west of Birnie Avenue) were considered as possible
routes for the Parramatta—Strathfield Transitway link. Access via Newington Drive and
Carter Street was preferred because of the proximity of new residential and growing
employment concentrations.

Sydney Olympic Park
The initial response from the Olympic Co-ordination Authority indicated that the
transitway should not pass through the site for reasons of conflict with major event
activity. However, since the Olympics in September 2000 and a renewed focus on the
future development of the site, the Olympic Co-ordination Authority has indicated that
the route should penetrate Sydney Olympic Park. There are a number of significant
issues to be addressed in finalising a route, not the least of which will be the trade-off
between serving the Newington residential area and serving Sydney Olympic Park.
Ongoing investigations involve the Roads & Traffic Authority and the Olympic Coordination Authority.

Strathfield Station Access
Two possible approaches to Strathfield were identified that lead to a terminus on either
the north or the south side of the rail station. North side access was preferred because
of the possible availability of State Rail Authority land adjacent to the Main Northern Line
for use as a bus priority corridor.
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North-West Access to Parramatta Centre
Direct transitway access to Parramatta from the north—west is constrained by the
recreational and heritage significance of Parramatta Park. Routes via Westmead,
Wentworthville, Northmead and North Parramatta were investigated. A route via Park
Parade on the southern side of Parramatta Park was preferred because of the critical
need to effectively serve the Westmead health campus, including the Westmead and
New Children's Hospitals.

Westmead Health Campus Access
Access through the health facilities at Westmead has been the subject of ongoing
discussion with the various site stakeholders. Several options have been investigated.
The preferred option is for a direct, grade-separated link from north of the Briens
Road/Old Windsor Road intersection to the Westmead health campus. A preferred
route for this link would traverse private industrial land and Toongabbie Creek.
The best route through Westmead health campus itself to Hawkesbury Road would be
determined following detailed investigations with the involvement of site stakeholders.
Consideration of options is progressing in concert with the Westmead and New
Children's hospitals on the basis of an underground link throughout the site. This is
necessary to minimise impacts on sensitive land uses and to maximise opportunities for
beneficial integration with future developments on the campus.
In terms of serving regional travel needs, a central planning objective would be to
ensure as direct a route as possible through this important destination providing a much
needed improvement in access to the New Children's Hospital as well as to Westmead
Hospital. Current planning is pointing towards significant growth in activity at both
hospitals. The transitway network provides the opportunity for these institutions to cater
for expansion while minimising traffic growth and reducing the demand for parking.

Castle Hill Centre Access
The Rowallan Avenue and Castle Street route was found to be the preferred means of
access into and out of Castle Hill to avoid through traffic on the Castle Hill ring route
and the ability to access Castle Hill High School and Castle Hill RSL Club.

Castle Hill to Glenwood Access
Several options were identified as potentially connecting the Blacktown—Castle Hill
Transitway link between Showground Road, Castle Hill and Sunnyholt Road, Glenwood.
Two possible options emerged as optimum access routes between these two points.
These are:
• Option 1 via Norwest Boulevard and Meurants Lane (or future Western Sydney
Orbital); and
• Option 2 via Windsor Road, Memorial Avenue, Burns Road and Sunnyholt Road.
Option 2, the Burns Road alignment, was preferred as it could influence travel behaviour
in areas yet to be developed including the Balmoral Road release area, and also
because of the availability of land adjacent to existing roads to accommodate transitway
infrastructure. At the same time, Norwest Business Park is an important area and public
transport services could be achieved by providing a high-standard local feeder route
with bus priority crossings at intersections and with quality passenger facilities.

4.7.3 Preferred Transitway Link Alignments
Optimum alignments for each transitway link were derived. Figures 4.3 to 4.5 show the
preferred alignments for:
• Parramatta-Mungerie Park Transitway link, Figure 4.3;
• Blacktown-Castle Hill Transitway link and Blacktown-Wetherill Park link, Figure 4.4;
and
• Parramatta-Strathfield Transitway link, Figure 4.5.
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This chapter summarises the strategy for operating services on the
transitway links, as identified in chapter 4. Under this strategy,
transitway corridors would be the backbone around which an
integrated network of public transport services could be constructed.
Such a network would be most likely to succeed in the delivery of
public transport services to the widely distributed destinations in
Western Sydney.

5.1 Types of Transitway Services
The development of the transitway network would offer significant flexibility in tailoring
public transport operations to suit the needs of users. Modern transitway buses
could operate both on and off the transitway, allowing for a significantly more flexible
and extensive range of public transport services compared with a fixed track system.
With well-planned interchanges the transitway network could integrate with existing
trunk public transport services such as rail services to deliver a complete public
transport network.
Chapter 4 described the service types in the transitway network. These would include
services with a transitway component, a cross-regional component and/or a local
component. Figure 5.1 explains the transitway services described below.

5.1.1 Trunk Services
Trunk transitway services would operate along transitway corridors. These would carry
high volumes of passengers at a high frequency between major centres. Trunk
transitway services would have different stopping patterns. Some services would stop
at all stations along the transitway corridor. Skip-stop services would serve main activity
centres only, providing faster travel for the larger number of passengers wishing to
access these centres.

5.1.2 Local Feeder Services
The local component of the transitway service network would include the lower
frequency and lower-volume public transport services providing connections from local
neighbourhoods and employment areas to transitway corridors. This local component
would play a crucial role in ensuring the effective performance of the entire network by
linking transitway services with a wider catchment area beyond the walking distance of
transitway stations.
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The frequency and economic viability of the local service component would be
enhanced by their links with the direct and frequent services available on transitway
corridors. At the same time the local service component would enhance the frequency
and economic viability of transitway services by expanding their catchment to areas
beyond walking access of stations.
The local component of the transitway network would include:
• local feeder services to provide connections to a transitway corridor station, requiring
passengers to change vehicle for travel to other destinations;
• local services to continue to meet the existing demand for bus services prior to the
advent of transitways; and
• integrated express services to join the transitway corridor at a station and travel along
transitway roadway to a destination either on the corridor or elsewhere.
Local feeder services and local services are likely to be combined within the same
routes. Typically, a local bus service that provided access to a rail station would be
extended to connect to the transitway corridor as well. Consequently, local bus services
would continue to operate following the development of transitways, on modified routes
that work with the new infrastructure and services. Modifications would include:
• route diversions to intersect with the transitway network at a minimum of one major
station at which passengers could transfer conveniently;
• the rationalisation of route sections where local bus services could be replaced by
walk-in access to a transitway station;
• route diversions where the local route could actually use a section of transitway; and
• timing changes to ensure that all bus services arriving at a major destination do so at
the same time, allowing time to interchange between all bus services (known as
pulse timing).
Local feeder services would continue to service local trips that did not need to use the
transitway, including services to rail stations and town centres. During off-peak periods,
when most integrated express services would not operate, local feeder routes would
also provide, in combination with trunk transitway services, a region-wide service.

5.1.3 Integrated Express Services
After travelling through local neighbourhoods to a transitway station (on a similar route
to local feeder buses), integrated express services would stop only at major
destinations. Integrated express services would therefore rely on attracting a full
passenger load by the time they reach the transitway corridor. These services would be
particularly important in ensuring that in peak periods all locations are accessible from
within the transitway network study region by a maximum of one change of vehicle.

5.1.4 Cross-regional Services
The cross-regional services that would link major destinations on the transitway and rail
networks by using the existing road system as well as (in some cases) discrete sections
of transitway roadway. Cross-regional services would provide direct links between rail
and/or transitway corridors. Cross-regional services would carry relatively high volumes
of passengers at relatively high frequencies. They would provide links between
important centres where patronage did not warrant the construction of fully developed
transitway infrastructure along an entire route. This would complement the transitway
network where significant demand for travel exists.

5.2 Operational Strategy
5.2.1 Criteria and Principles for a Strategy
The transitway network would need to support high-quality services if it is to be effective
in attracting a significant number of car users to public transport. The qualities of an
attractive transitway network would include:
• the network providing travel to the full range of destinations;
• services being frequent;
• services being direct and rapid, minimising in-vehicle time for passengers;
• interchange being minimised, with same-seat travel available from origins to major
destinations. Where interchange is required, waiting time should be short and
reliability high;
• services on the network being reliable and comfortable and passengers being
provided with a high standard of vehicles, facilities and information; and
• integrated ticketing (including multi-ride tickets) allowing movement between services
and between modes using a single ticket.
These qualities have informed the development of the transitway network and the level
of services to be provided.

1

With the exception of the stand-alone Penrith—St Marys Transitway link the other six
proposed transitway links provide the opportunity for through connections. This could
avoid passengers having to use a number of independent facilities that require a
change of vehicle if, for instance, they wanted to travel from Prospect (south of
Blacktown) to Castle Hill.
Parramatta is the principal hub of the core Western Sydney transitway network (served
by four of six links) and the major rail service node in the study region (three lines
presently, with a fourth under development).
Development of the strategy for how to actually operate the core transitway network has
rested on three principles:
• achieving integration with rail services;
• minimising transfers between transitway links; and
• minimising operational costs.
The transitway network should support existing public transport services. There is likely
to be little benefit from duplicating existing rail links, but much benefit in integrating rail
and transitway routes. To this end, a key objective for transitway network strategy
development has been that anyone travelling by public transport should be able, with at
most one change of public transport mode to reach any destination within the study
region. This objective is particularly important during peak travel periods.
Local feeder buses to a transitway or rail station would involve one transfer. At the local
level, the introduction of integrated express services that picked up in a suburban area
and then used a transitway roadway would eliminate the service change required when
using local feeder services. At the other end of the transitway trip, it has been important
to develop a strategy for transitway corridors to focus on providing direct transitway
services to major destinations - especially Parramatta - from which direct rail travel to
central Sydney is available.
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5.2.2 Trunk Transitway Corridors
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There were numerous potential approaches to the linkage and operation of trunk
transitway network components. Applying the principles in 5.2.1. led to a shortlist of
strategic options.
The base case option of operating the transitway links as independent services was not
found to minimise transfers and, consequently, not to meet the operational principles
mentioned above. Modelling of patronage demand showed that independently
operating links would not attract as many passengers as an integrated operation.
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A further option would be to operate three separate transitway corridors. This option
would link Mungerie Park and Liverpool to Parramatta. Blacktown would be connected
with Strathfield through Parramatta and Castle Hill would be linked with Wetherill Park
through Blacktown (with a possible extension to Liverpool).
The analysis found the most effective operational strategy would be to integrate the
transitway links into two principal corridors. The linking of the Liverpool-Parramatta
Transitway link with the Parramatta-Mungerie Park Transitway link would form one main
transitway corridor. The second main transitway corridor could integrate the
Blacktown-Castle Hill, Blacktown-Wetherill Park, Parramatta-Blacktown and
Parramatta-Strathfield Transitway links.
The Parramatta-Blacktown link via the Great Western Highway was found to duplicate
the Main Western Railway Line; its recommended status therefore changed to that of a
cross-regional service.
These integrated corridors would have the strategic advantage of minimising transfers
to main destinations, rationalising route requirements and avoiding the duplication of
existing rail services. The operation of these corridors would also provide a doubled-up
frequency of service between Wetherill Park and Parramatta. The Liverpool-Parramatta
Transitway studies showed that this section of transitway would attract significant
patronage (Sinclair Knight Merz 2000).
The benefit of an integrated corridor were further checked during the modelling of
patronage demand. At this stage, the Parramatta-Strathfield Transitway link was found
to attract low passenger demand relative to other links, making the through-routing of
services at Parramatta not viable.
The proposed operating strategy for the Western Sydney transitway corridors is
therefore:
• Transitway 1: Liverpool-Parramatta-Mungerie Park;
• Transitway 2: Castle Hill-Blacktown-Wetherill Park-Parramatta; and
• Transitway 3: Parramatta-Strathfield.

5.2.3 Local Services
Local Routes
A strategic local route system was developed to feed into the transitway links. This local
route system is not definitive but indicative of what could be achieved using the core
network of three transitways, in conjunction with the M2 Busway with a future extension
to the north of Blacktown.

5.5

The principles applied in developing this local component were that:
• local routes should be within 400 metres (radial distance) of households and
commercial and industrial premises in order to ensure easy walking access to
services;
• where possible, either end of a local route should meet a station on a trunk
(transitway or rail) public transport corridor, reinforcing the viability of the route and its
operating frequency;
• connections to transitway corridors should be concentrated at particular stations that
are significant local activity centres (and therefore served by skip-stop services),
providing a range of travel opportunities for local service users able to interchange
between local services and transitway services; and
• ocal connections should be focused on key transitway corridor stations to assist in
scheduling local services approaching from different directions as a through bus,
eliminating changes for passengers and providing cost savings for operators.

Integrated Express Services
Integrated express transitway services would follow enhanced local routes that both
used the local street network and the transitway. The importance of integrated express
services is that they would eliminate the need for changes of vehicles. They would be
critical in ensuring that the transitway network meets the objective of providing
connections to destinations with a maximum of one change.
Integrated express services would be particularly important in encouraging the use of
public transport for trips to activities that are located away from transitway corridors.
The Huntingwood, Norwest and Yennora industrial areas and the western section of the
Wetherill Park industrial area are all important employment destinations beyond walking
distance of transitway corridors. Integrated express service routes to these destinations
were developed as part of the demand modelling process.

5.2.4 Cross-Regional Services
The implementation of transitways would replace some cross-regional services and
make viable new cross-regional services. The cross-regional routes proposed to
complement the development of the Western Sydney transitway network are:
• Castle Hill-Blacktown via Norwest;
• Blacktown-Parramatta via Prospect Highway and Great Western Highway;
• Castle Hill-Parramatta via Windsor Road;
• Mungerie Park-Blacktown via Stanhope Parkway;
• Mungerie Park-Castle Hill via Windsor Road;
• Mungerie Park-Parramatta via Windsor Road;
• Mount Druitt-Blacktown via Richmond Road;
• Prairiewood-Fairfield via Polding Street;
• Bonnyrigg-Cabramatta via Cabramatta Road; and
• Bonnyrigg-Liverpool via Elizabeth Drive.
The first two of these cross-regional routes were identified as options for transitway
alignments. While other alternatives were ultimately preferred, the routes should be
investigated for the use of high-quality bus priority and passenger facilities to reinforce
their importance as services of regional importance.
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5.2.5 Potential Network Extensions
There is potential for the development of further transitway links to serve other areas of
Western Sydney. Preliminary investigations were undertaken on the following links:
• Camden-Campbelltown link;
• the southern extension from Miller Station on the Liverpool-Parramatta Transitway link
to Edmonson Park;
• Liverpool/Fairfield-Bankstown link; and
• Extension of M2 Busway to the west in conjunction with the Western Sydney
Orbital development.
Each of these options will require detailed investigations to test their feasibility.

Camden-Campbelltown Link
The Camden local government area west of Campbelltown is experiencing rapid urban
development. The new suburbs of Mount Annan, Currans Hill, Narellan Vale and
Harrington Park straddle Narellan Road, the main link between Camden and
Campbelltown. These new suburbs are served by local bus services to Camden and to
the regional centres of Macarthur Square and Campbelltown which also connect with
rail services at Campbelltown Station. Further new residential development is expected
in Harrington Park and to the east of Camden in Elderslie and Springs Farm.
Figure 5.2 shows an indicative transitway link between Camden and Campbelltown
would provide an impetus in an area in which improved public transport infrastructure is
needed. Narellan Road is the main link to Campbelltown and already carries a relatively
high frequency of bus services. A route along Camden Valley Way and Narellan Road is
an option for any transitway link. Another alignment might be through Elderslie and
Spring Farm and through Mount Annan to Narellan Road.
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Link to Edmonson Park
The Liverpool-Parramatta Transitway link arrives at Liverpool along Hoxton Park Road at
Miller. In the Hoxton Park area there are large new suburban land releases and to the
south, Edmondson Park has been identified for future urban development, including a
new town centre at Bardia. Figure 5.2 shows an opportunity to extend the transitway
network from Miller Station on the Liverpool-Parramatta Transitway link to Bardia. From
Bardia town centre there are two route options to connect with rail services at Glenfield
or Ingleburn. However, both these links would be problematic due to access constraints
and lack of development.
A further southern extension from Miller would connect to Camden Valley Way creating a
link from Camden through Catherine Field and Leppington to Miller Station and to
Liverpool or Parramatta along the Liverpool-Parramatta Transitway link. While this
option directly serves some of the new suburbs around and to the south of Miller Station
most of the length of this route is through an area not yet identified for urban
development. This option should not be considered further.

Liverpool/Fairfield-Bankstown Link
Apart from cross-regional bus services, there is no existing direct trunk public transport
link between Liverpool and Bankstown. This is another possible extension of the
Liverpool-Parramatta Transitway link shown in Figure 5.3. Three possible alignment
options have been identified. One option is along Newbridge Road, which has the
advantage of serving the employment areas along this route. A second option is
through Chipping Norton and Georges Hall and has the advantages of serving
residential areas and being relatively direct. The third route is along the Hume Highway,
which route is relatively indirect, but serves employment areas through Warwick Farm,
Lansvale and residential areas in Bass Hill.
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The latter option has the added advantage of joining up with a possible transitway link
from Villawood to Fairfield, and extending onto Prairiewood station, thereby connecting
with the transitway station there. Such a link would provide additional travel and
employment opportunities between Bankstown and Wetherill Park.
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Western Extension of M2 Busway
The proposed Western Sydney Orbital provides the opportunity to extend the existing
busway facilities on the M2 Motorway to the west. Currently the exclusive bus lanes are
on the section between Epping and Windsor Road, Baulkham Hills. There are two
stations west of Windsor Road but these are temporary and there is provision in the
median for these to be constructed in the future.
A western extension could provide the opportunity for Sydney central business district
and Macquarie services to be extended to Parklea, Kings Langley, Quakers Hill, Dean
Park and beyond. Preliminary considerations indicate that bus lanes may not extend
beyond Sunnyholt Road, Blacktown, and a direct bus connection to the M2 is needed at
this point. This should be the subject of detailed investigations both in terms of service
structures and engineering implications. The decision to extend the M2 Busway should
be closely linked to the proposal for an Epping to Mungerie Park railway. If the railway
proceeds then it is likely that the demand for the extended M2 Busway services would
be significantly diminished.

5.3 Testing the Transitway Network
Operational Strategy

1

5.3.1 Method
A patronage model was used to test options during development of the preferred
strategy and estimate demand for the ultimately preferred transitway network
operational strategy.
Inputs used in modelling patronage demand for the servicing strategy included:
• applying 2011 as the primary year for analysis;
• identifying the alignments and the proposed servicing strategy fol three transitway
corridors. The Blacktown—Castle Hill link via Meurants Lane and
Parramatta—Blacktown link via the Great Weste-n Highway, were modelled as high
standard cross-regional services. The indicative network also included 10 further
cross-regional routes;
• identifying as future rail improvements Parramatta—Chatswood, Epping—Castle Hill
and Castle Hill—Mungerie Park. The last project is proposed for completion
after 2011;
• identifying the indicative local component of the transitway network, comprising a
total of 63 local feeder and integrated express routes;
• identifying station locations and proposed park-and-ride availability; and
• assigning transitway services running in their own right-of-way a nominal speed of 40
kilometres per hour, allowing for station stopping, with 30 kilometres per hour
assigned for transitway services running on existing roads. Cross-regional services
were assigned a speed between 25 kilometres per hour and 27 kilometres per hour.
Patronage estimates are based on data outputs from the EMME\2 model prepared for
this project. Patronage is expressed in terms of total passengers in both directions
during the three-hour AM peak period, unless stated otherwise.

5.3.2 Options Consideration
When testing options for the preferred strategy, the modelling process inferred that:
• the Burns Road option for the Blacktown—Castle Hill link resulted in higher demand
than the Meurants Lane option. However, the demand on the Meurants Lane option
was sufficient to warrant a cross-regional service;

5.9

• the Parramatta—Blacktown link along the Great Western Highway did not generate as
much demand as a parallel alignment through the Boral site and Wetherill Park.
However, the demand on the Great Western Highway option was sufficient to warrant
a cross-regional service; and
• the strategy of operating three integrated transitway corridors indicated greater
potential demand than operating the core transitway network as the six separate links
outlined in Action for Transport 2010. (Department of Transport 1998a)

5.3.3 Estimated Transitway Network Patronage
Table 5.1 provides estimated transitway network patronage for selected years. The
estimates are only for trips associated with use of the transitway network itself. The
associated service network also includes local feeder and cross-regional services used
by passengers not travelling on a transitway. The estimates only apply to any service
which uses a transitway link for part or all of its journey, and relate to the morning threehour peak period.

Estimated overall patronage
(medium demand level)

1 9 9 8'

2011

2021

27,000

34,000

43,000

T a b l e 5.1 T r a n s i t w a y n e t w o r k E s t i m a t e d P a t r o n a g e OCIOSS Veers

1 that
is, outcome if
transitway network had been
in place at that time.

Table 5.2 provides a summary of the estimated maximum passenger volume on links
in the transitway network for the peak period in 2011. These estimates are for the main
directions of travel and show the passenger volume on buses on the transitway at the
named station along each link. As with Table 5.1 these estimates are only for trips
where all or a portion of travel involves use of a transitway link.
Link and Direction

Estimated Maximum Passenger Volumes (3 hours)

Mungerie Park to Parramatta

4,000 at Westmead Hospital

Wetherill Park to Blacktown

1,200 at Blacktown

Blacktown to Wetherill Park

1,000 at South Blacktown

Castle Hill to Blacktown

2,500 at Blacktown

Strathfield to Parramatta

1,000 at Parramatta

Parramatta to Strathfield

1,000 at Strathfield

T a b l e 5 . 2 E s t i m a t e d M a x i m u m P a s s e n g e r V o l u m e s , A l l P e a k P e r i o d 21:11111

Patronage volumes would vary at different locations along each Transitway. Figure 5.4
shows estimated one hour morning peak period passenger volumes along the length of
Transitway 1: Liverpool—Parramatta and Parramatta—Mungerie Park Transitway links.
Figure 5.5 shows estimated one hour morning peak period passenger volumes in the
reverse direction (from Liverpool to Mungerie Park). For these figures it should be noted
that:
• the spike in demand close to Parramatta arises from other bus services making use
of this section of Transitway to gain fast access to and egress from Parramatta; and
• passenger demand on the transitway link between Parramatta and Wetherill Park,
shared by both operation of the corridors, has been shown against Transitway 1
only. Consistent with this, service levels necessary to cater for this demand are
shown against Transitway 1.
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Figures 5.6 and 5.7 show estimated one hour morning peak period passenger volumes
along the length of Transitway 2, from Wetherill Park to Castle Hill and from Castle Hill
to Wetherill Park respectively.
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Figure 5.7
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Figures 5.8 and 5.9 show estimated one hour morning peak period passenger volumes
along the length of Transitway 3, from Strathfield to Parramatta and from Parramatta to
Strathfield, respectively.
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5.3.4 Required Service Levels
For each transitway link service levels have been developed so as to:
• provide sufficient capacity to meet demand, along the transitway, by direction;
• provide a maximum five minute headway across the network, consistent with current
transitway draft operating principles (note that this maximum headway has little
impact on additional resource requirements, since in most locations are greater
frequency is also needed to cater for demand. Also, where a lower frequency could
cater for contra-peak direction demand, the higher frequency is needed in the
peak direction).
Figures 5.10 and 5.11 show the ramping up and ramping down of service levels along
each Transitway by year (2011 and 2021) and direction.
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For Transitway 3 it has been assumed that services would only join and exit at the end
points (Strathfield and Parramatta). Therefore in any given period and direction, a
constant level of service would operate the entire length of this transitway. In the one
hour morning peak period, sufficient capacity would be provided by 10 services per
hour per direction (or one service every six minutes, increased to one service every five
minutes in accordance with maximum headway requirements).
Table 5.3 presents the required service levels for each transitway by direction, for the
one hour morning peak, for 2011 and 2021.
Headway (minutes)

To

From

Service

2011

2021

3-4

Transltway 1
Mungerie Park to Liverpool
Mungerie Park

Liverpool

5

Albert

Parramatta

10

Norbrick

Parramatta

Fitzwilliam

Parramatta

5

3-4

Westfield

Parramatta

2

1-2

Miller

Liverpool

5

10

Burns

Preston

10

Norbrick

Sherwood

10

Burns

Parramatta

10

Power

Parramatta

10

Norbrick

Wetherill Park

10

10

Liverpool to Mungerie Park
Liverpool

Mungerie Park

Miller

Westmead

Liverpool

Westmead

Bonnyrigg

Parramatta

Bonnyrigg

Westmead

Sherwood

Parramatta

5

5

6-7

10
20
5

3-4

10
3-4

3-4

Transthorny 2
Wetherill Park to Castle Hill
Castle Hill

5

5

Castle Hill

Wetherill Park

5

5

James Cook

Blacktown

3-4

3-4

Kellyville

Home Base

Wetherill Park
Castle Hill to Wetherill Park

10

Transitway 3
Strathfield to Parramatta
Parramatta to Strathfield
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The key points from Table 5.3 are that:
• generally, sufficient demand exists to warrant a five minute headway on each
defined route;
• where two or more defined routes operate over common sections of a Transitway,
effective headways are reduced (subject to stopping patterns, express operations,
and soon); and
• over time, as patronage increases, it would be necessary to 'fine tune' headways,
stopping patterns and start and end points for defined routes along each Transitway.

5.3.5 Travel Times
Table 5.4 shows a sample of the baseline travel time savings that could be achieved by
using the transitway network, compared with existing public transport services.
Current Public
Transport
Travel Time 1
(minutes)

Estimated
Transitway
Travel Time 1
(minutes)

Time Saving Time Saving
with Transitwaywith Transitway
(minutes)
(percentage)

From

To

Silverwater

Parramatta

38

12

26

68%

Silverwater

Strathfield

39

12

27

69%

Castle Hill

Blacktown

34

22

12

35%

Parklea

Blacktown

33

10

23

70%

Parklea

Castle Hill

18

12

6

33%

Bonnyrigg

Blacktown

65

37

28

43%

Bonnyrigg

Castle Hill

109

59

50

46%

Wetherill Park

Blacktown

57

14

43

75%

Old Toongabbie

Parramatta

24

6

18

75%

Baulkham Hills
West

Parramatta

34

19

15

44%

Kings Langley

Parramatta

33

23

10

30%

Glenwood

Parramatta

42

27

15

36%

Kellyville

Parramatta

51

39

12

24%

T a b l e 5 , 4 T r a w l T i m e S a v i n g s f o r S e l e c t e d Locations

1 Defined

as in-vehicle travel time plus
transfer penalty of ten minutes where
applicable. Total rounded up to nearest
minute. Figures on existing travel times as
provided by Transport Infoline

When combined with the increased frequency of services that would be provided by the
transitway network and the further time savings and convenience deriving from the
operation of integrated express services, these savings represent a significant increase
in accessibility by public transport.

5.4 Stations
5.4.1 The Role of Stations
Stations would form the focus of the transitway link in each local area.
They would provide:
• an access point to trunk transitway services;
• a point of interchange between local feeder and trunk services;

5:19

• a point for vehicles to enter and leave the transitway;
• a focal point of information, security and shelter for public transport users;
• in many instances a focal point for local activities such as shops and
businesses; and
• a focal point for intensified and public transport-oriented local development.

5.4.2 Facilities
As a point of information, security and shelter for transitway users, stations would need
to incorporate a range of passenger comfort and utility features to maximise patronage
and overall useability of the system. Station facilities which would enhance the
operational viability of the transitway network include:
• all-weather shelters and comfortable seating;
• safety lighting, electronic help points and closed circuit television cameras;
• interactive information displays featuring timetables, maps and other passenger
information;
• access for less mobile passengers; pedestrian crossing facilities, including bridges
where appropriate;
• real time updates of transitway service arrivals and departures; and
• bicycle securing facilities.

5.4.3 Locations
Operational issues considered in selecting appropriate locations for stations on
transitway corridors included:
• accessibility, by direct pedestrian paths, from residential, employment, commercial
and retail land uses;
• proximity to major regional trip destinations (for example, shopping centres and
hospitals) and significant activity centres;
• suitability in providing a connection between local and transitway components of the
transitway service network; and
• proximity to existing and proposed cycleways.
Overall emphasis was given to walking, cycling and bus access rather than car access.
Residential areas are likely to generate patronage for a large period of each day than
employment areas. Where a station is needed to serve both residential and
employment areas, access to homes was maximised without preventing access to
workplaces.
Station locations were identified so as not to excessively reduce transitway operating
speeds. A distance between any two stations of between 600 metres and one kilometre
was found to reflect a balance between accessibility to services and speed of operation.
The average distance between the proposed station locations across the transitway
network is approximately 800 metres. Integrating with surrounding land uses and
maximising benefit to passengers were also major factors when considering station
locations.
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5.4.4 Operational Function
Stations would have various operational functions across the transitway network.
These include:
• stations within major regional centres providing access to a range of services as well
as other regional transport services and facilities;
• stations at the point at which two transitways intersect also acting as hubs, allowing
interchange between regional services;
• many stations providing interchange between local and transitway components of the
transitway network of services, to varying levels of importance;
• all stations providing for walking, cycling and kiss-and-ride access; and
• selected stations including park-and-ride facilities.
Figure 5.12 highlights the public transport hubs in the network.

F i g u r e 5.12
P u b l i c T r a n s p o r t Hubs
m o n o Transitway
Rail
Transitway activity hub
Local bus services
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Stations that meet the first two of the above descriptions would be critical to both the
success of the transitway network and the sustainable growth of employment and
activity centres envisaged in Shaping Our Cities (Department of Urban Affairs and
Planning 1998a). This importance relates both to the need to serve regionally-important
activity centres and the need to facilitate the travellers interchange between services.
With the exception of Parramatta and other major activity centres or hubs, stations
located at the transitway link intersections would not, under present conditions, be
surrounded by high-intensity land uses. With the high level of public transport service to
become available at these locations they should be evaluated as potentially suitable
areas for higher density residential, retail and/or commercial activities. In this way these
stations could be transformed from interchange points into destinations in their own
right, encouraging high levels of public transport usage.
Additionally, there are 15 stations, apart from the major hubs, where four or more local
feeder and/or integrated express bus routes would converge. These stations would
need to support interchange between a number of services, and provide an appropriate
level of complementary commercial activity.
identifies proposed transitway stations in the transitway network examined in
this Overview Report and summarises their major operational and design characteristics.
Table 5.5

Transitway
Link

Name

ParramattaStrathfleld

Strathfield
Leicester
Underwood
Paddys Markets
Pippita
Uhrig (1)
Hill (1)
Newington South (1)
Newington North (I)
Silverwater 1 (2)
Sitverwater 2
Camellia 1 (2)
Camellia 2 (2)
Camellia 3 (2)
Camellia
Macarthur
George-Smith
Parramatta

I

I

BlacktownWetherill
Park

I

I

I

Interchange
Major Rail/
Trans itway with Local
Bus
Bus
Interchange Services

Blacktown
Patrick
Flushcombe
Blacktown Hospital
St Martins
Keyworth
Lancelot
Myrtle
Home Base
Boral 1 (3)
Boral 2 (3)

yes

Park-andRide
Facilities

Indicative Space
Requirements
Bus Stands
One

15

2

v v E , s r e i r l

Three
special

yes

V

yes

6/
V
V

yes

yes

special

yes

yes

special
special
V
V
V
V
V

V
V

yes

V
V
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Transitway
Link

Name

Boral 3 (3)
Boral 4 (3)
Prospect
(Wetherill Park)
BlacktownCastle Hill

ParramattaMungerle
Park

Major Rail/
Interchange
Transitway
with Local
Bus
Bus
Interchange Services

Park-andRide
Facilities

Indicative Space
Requirements
Bus Stands
One

Two

Three

V
V

yes

Blacktown
Devitt
Sackville
Bessemer
Turner
Vardys
James Cook
Meurants
Malvern
Sorrento
Parklea Markets
Stanhope
Gracelands
Arnold
Kellyville
Fairway
Network
Gilbert
Carrington
Rowallan
Castle Hill
Terminus

yes

Mungerie Park
Merrivale
Riley
Burns
Balmoral
Edgewater
Heritage Road
Norbrik
Troubadour
Joseph Banks
Astoria
Abbott
Powers
Johnstons
Fitzwilliam
Hammers
Briens
Westmead Hospital
New Childrens
Hospital
Westmead Rail
Parade
Parramatta

yes

special

yes

V
V

yes

V

yes
V
V
V
V
V

yes
V

V
V

yes
yes

V

yes
V

special

yes

V
special

yes
V
V

special

yes
V

special
V
yes
yes
yes

V
V
V
V
V
V
special
speical

yes
yes

Table 5 . 5 W e s t e r n S y d n e y T r a n d t w a y Flehaindt S t a t i o n D e t a i l s (continued)

yes

V
V
special
Notes: (1) Final transitway alignment to be determined,
statoin location may change
(2) Approximately five stations will be required on
Silverwater to Camellia section. Final location
subject to determination of final alignment.
(3) Final number and location of stations to be determined
in conjunction with the development of the Boral Site.

5.5 Ways to Access Transitway Stations
5.5.1 Walking and Cycling
Walking would be the principal mode of direct access to transitway stations. In this
regard, stations would perform more like railway stations than local bus stops in terms
of the distance that passengers would be prepared to walk to access high frequency
and high speed services.
Railway stations on average attract passengers who walk from within one kilometre,
while the comparable distance to a local bus stop is 400 metres.
As a consequence, an important ingredient in the success of the transitway network
would be the development and improvement of a walking catchment pedestrian
network. In many areas new footpaths would be required, with improved lighting and
signposting to create an adequate pedestrian access network.
Bicycle access to transitway stations and other bicycle facilities are key issues, as
bicycles would be a popular means of access, especially in areas where stations are
close to the cycleway network. The provision of secure bicycle parking facilities such as
inverted U-stands and lockers are necessary. Properly designed and secure bicycle
storage facilities at bus interchanges and stations would make longer journeys
combining bicycles and public transport modes more convenient and would create an
integrated transport system.
The location and design of bicycle facilities would need to be carefully considered at the
detailed design stage. As a general guide lockers and racks should be provided at
major stations while only racks should be provided at other stations.

5.5.2 Bus
For areas beyond walking distance, the local component of the transitway bus service
network would be the main means access to the transitway link stations. With local
feeder bus travel preferable to the use of private car for short trips that generate relative
high levels of pollution, attention would need to be given to:
• ensuring that local services penetrate areas away from the transitway;
• providing adequate local bus stops and transitway service information; and
• designing transitway stations to facilitate key local feeder and integrated express
services.

5.5.3 Park-and-Ride
Notwithstanding the availability of effective local bus services accessing the transitway,
some transitway users would forego car travel only to the extent that they could drive
and park at stations and use high-frequency trunk transitway services.

1

People who presently drive all the way to, for example, their workplace would be the
users most likely to take advantage of park-and-ride facilities incorporated into the
design of stations. The NSW Government's changed approach to the pricing of car
parking at Parramatta and other regional centres is also likely to generate park-and-ride
demand among these consumers.
The following principles were applied in determining optimum park-and-ride facilities for
the transitway network:
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• Park-and-rides should not be located in regional centres, which would be the major
hubs for both transitway and extensive local bus service networks. Access to these
centres should be encouraged by public transport, and long-stay car parking
demand managed accordingly.
• Given the limited availability and relatively high cost of suitable land for car parking
purposes, it is more economical and environmentally beneficial to encourage bus
travel. Park-and ride facilities should be provided where the frequency of bus
services providing remote access to a transitway corridor, is likely to be relatively low
in the short-term. This would occur mostly on the urban fringe, where the density of
urban development does not yet support frequent bus services.

z
ro

• Where the transitway end point is also an existing or planned major centre, such as
Mungerie Park, then the appropriate location for park-and-ride facilities would be at
the next station, or a nearby station, after the main centre, so that commuters
accessing the transitway by car could be confident of a seat during peak periods.
• Large, multi-level buildings created purely for car parking should be avoided on cost,
security and visual impact grounds, given the local scale of other transitway
infrastructure elements.
• Interchange points where no additional activity (for example, commercial uses) are
anticipated are appropriate park-and-ride locations.
Table 5.6 shows the preferred location of transitway network park-and-ride facilities and
the suggested size of at-grade car parks.
Recommended
Maximum Size
(car spaces)

Station Name

Transitway Link

Norwest

(Blacktown—Castle Hill
cross regional service)

50

Norbrik

Parramatta—Mungerie Park

250

Camellia

Parramatta—Strathfield

300

Meu rants

Blacktown—Castle Hill

600

Merrivale

Parramatta—Mungerie Park

500

T a b l e 5 . 6 P a r k - a n d - R i d e Locations

5.5.4 Kiss-and-Ride and Taxi
Kiss-and-ride refers to access to transitway stations where passengers would be
dropped off or picked up from a car that then proceeded without parking. This mode of
access would occur at the point of closest street access to the pedestrian entry of the
station.
Kiss-and-ride and taxi access would occur where there were perceived geographic
time-of-day inadequacies in bus connections to stations for people living beyond
walking distance. Kiss-and-ride are likely to occur most at stations that have particularly
good road access and where transitway service levels are highest. Kiss-and-ride
activity would also be likely at those stations where cars can easily get close to the
station entry and where the walk to the station from the car is short.
Stations in residential areas would attract both morning and afternoon kiss-and-ride
activity. In industrial areas activity might be highest in the afternoon, with workers
dropping off fellow employees at stations.

5.25

The location and design of kiss-and-ride and taxi facilities would need to be carefully
considered at the detailed design stage to ensure that conflicts with general traffic are
minimised or avoided. Attention would also be required to ensure that these facilities
meet the requirements of disabled passengers, in terms of both physical design and
management.

5.6 Passenger Information Principles
5.6.1 Integration of Information Provision

1

Information is critical in removing any uncertainty about travelling by public transport.
Information provided at any point needs to take account of where a passenger is likely
to have come from and where he or she needs to go. Principles in the provision of
passenger information throughout the transitway network are that:
• consistency of formats, colours and symbols is critical in maintaining continuity of
information throughout the trip, particularly where there might be several service
providers;
• each stage of the trip requires different information, and the different forms in which
information is provided need to integrate with and reinforce both previous and future
messages to passengers;
• relevant information needs to be provided at each critical point in planning and
undertaking a transitway trip, as it is confusing to have to deal with too much
information;
• all forms of information need to be updated in a timely fashion when services
change;
• in display and content, information must be clear and accessible to customers with
different needs, including people with disabilities, and people from non-English
speaking backgrounds; and
• information provision needs to be cost-effective.

5.6.2 Specifications for Stations and Stops
In specifying information requirements the integrated transitway network can be divided
into stations on a transitway corridor and local stops away from the corridor. The level
of services and the scale of passenger movement would vary for different facilities.

Stations
Stations would be served by the frequent trunk and integrated express bus services
operating on the transitway corridors. This would mean a high turnover of buses
through the station and relatively large numbers of boarding and alighting passengers.
In addition, at the main stations in particular, there would be passengers transferring
between local feeder bus services and trunk and/or integrated express transitway
services.
At stations the appropriate information to be provided would include:
• station name;
• direction of travel;
• fare zone (if appropriate);
• routes serving the station;
• route destinations;
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• station layout diagram showing the departing location of each bus route;
• station-specific timetable for each route;
• route diagram for each route;
• map of the integrated transitway service network; and
• telephone number for service inquiries.

1

Specific route information would need to be displayed where buses stop. The general,
integrated transitway service network information would need to be displayed at central
locations on the platforms and at station entrances, and used to orient passengers to
particular route services.
Stops
Local stops would be served by local bus services that either connected to trunk
services at transitway stations, or became integrated express services by transferring
seamlessly to a transitway corridor. Generally, there would be passengers boarding and
alighting at stops, but not transferring between buses.
At stops the appropriate information to be provided would include:
• stop number;
• direction of travel;
• fare information;
• routes serving the stop;
• route destinations;
• stop-specific timetable;
• route diagram;
• a map of the integrated transitway service network; and
• telephone number for service inquiries.
Most of this information could be displayed on a combined bus stop identification and
information display marker.

5.6.3 Information Systems
There are several technical advances that increasingly are being applied to the provision
of public transport information. These include:
• the use of electronic displays;
• real-time information;
• interactive, personalised information and way-finding; and
• telephone inquiry systems.
Of these advanced information services the most effective (with the present
development of technology) is real time information. It is well proven and increasingly in
use around the world and most appropriate for application across the transitway
network. Interactive information provision is relatively new and requires further
development.
The provision of real time information is based on technology that can locate vehicles in
space and time. This is known as automatic vehicle location and can be achieved by
mechanisms that include:

5.27

• global positioning satellites;
• microwave transponders; and
• induction loops in roadways.
The use of global positioning satellites is being favoured for the latest advances in real
time information, requiring less infrastructure than the installation of transponders and
loops. Providing real time information requires additional infrastructure, particularly in
the fitting out of buses and the provision of information displays at stations.
The benefits of real-time bus arrival information lie primarily in reassuring passengers
regarding service reliability. Other associated benefits include:
• the provision of constantly updated information on running times and the adjustment
of schedules;
• the capacity to provide traffic priority at signals or other locations that specifically
assist buses;
• the capacity to monitor vehicles and improve reliability by quickly dispatching backup vehicles; and
• the ability to locate vehicles accurately if there are security incidents.
A further application of real-time information sees service information provided at
locations away from stations. For example, transitway service information could be
displayed in Bonnyrigg Plaza and Prospect Homebase shopping centres.
One of the major aims of the transitway network is to attract people to public transport
and reduce total vehicle kilometres travelled. Across an integrated system, which must
facilitate easy transfer between buses, real time information would be important in
attracting and sustaining patronage levels.

5.7 Network Management
Passenger information systems would be among a range of technology initiatives
associated with the safe operation of the transitway network that would be developed in
association with service providers. The use of intelligent transport system components
for network management tasks would enhance the efficiency and attractiveness of a
bus-based regional public transport system. As well as passenger information, key
transitway network management measures would deliver:
• co-ordination of traffic signals, via the Roads and Traffic Authority's Transport
Management Centre and the regional SCATS traffic light management system, to
provide bus priority and ensure system reliability;
• feedback to bus drivers about network conditions, improving service reliability and
performance;
• security systems to protect the safety of passengers at and around stations and on
transitway vehicles; and
• information on all aspects of network performance to a central transitways control
room, the Transport Management Centre and the integrated transport information
system that provides real time passenger information on all metropolitan public
transport services.
The majority of these functions would be managed from a central transitways control
room that would have responsibility for the core transitway network. The transitways
control room would be the primary destination for information, data and closed circuit
television images from the transitway, and would be equipped to monitor all security
devices on buses, at stations and at park-and-ride facilities.
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5.8 Access Control
The Liverpool—Parramatta Transitway is programmed for completion in 2003. There are
at present no comparable systems in NSW and no precedents for the long-term
management of the network. A management system would be required that defined
and regulated access by accredited operators.
Except for maintenance and emergency services vehicles access to the transitway
network would be restricted to buses. Police would require access to the network as a
safety and enforcement mechanism. Ambulances and firefighting vehicles would also
benefit from use of exclusive transitway corridors to by-pass traffic congestion in an
emergency.
Consideration was given during studies to the use of transitway corridors by taxis and
by high-occupancy vehicles. It was found, however, that transitway use should be
restricted to buses (and to emergency vehicles) to ensure that priority is retained by
high-occupancy public transport services. This maximises the attractiveness and
effectiveness of infrastructure.
Experience with the operation of existing busway systems shows that there is a limited
need for physical devices to restrict illegal use. Nonetheless, the use of physical
controls to prevent illegal use of the transitway would be considered during detailed
design. Also the appropriate means of detecting and issuing infringement notices to
illegal users would be considered during detailed design.

5.9 Safety
Where transitway vehicles travel in or adjacent to normal traffic streams, speeds would
not exceed the limits imposed on normal traffic. In these circumstances the travel time
advantage that transitway vehicles enjoy would be achieved by transitway vehicles
being given priority at signalised intersections. Higher speeds would be achieved with
clear sight lines, no pedestrian crossings and where noise generation is unlikely to
impact unreasonably on adjacent land uses.
In situations where transitway vehicles intersect traffic streams on cross streets or
pedestrian paths, design measures would ensure that sight distances for pedestrians,
cyclists and bus drivers were adequate to allow safe crossings to occur and for buses
to stop in time to avoid accidents. Such measures could include:
• speed limits on transitway vehicles;
• signs and signals for pedestrians and drivers; and
• barriers, which might include fences, soft landscaping (for example earth mounding
and plantings) or water features of appropriate height and character to prevent
pedestrian movement but maintain sight lines.

Transitway Design

This chapter outlines the design criteria and principles for the
transitway links and stations and supporting infrastructure such as
feeder bus services and parking facilities. In particular it examines the
urban design requirements of the stations, and the importance of
relating the station to its immediate surrounds. The potential
conversion of busy links to light rail is also examined.

6.1 Designs to Provide Bus Priority
Maximum bus priority would be obtained by providing the transitway with an exclusive
alignment accessible to buses only. An exclusive alignment would be provided where:
• an appropriate corridor is available; and
• anticipated demand would result in a service frequency high enough to justify the
cost of an exclusive alignment.
Where sufficient, in view of available patronage and other factors, lower levels of priority
would be provided on shared corridors by using:
• exclusive bus lanes, including peak period facilities; and/or
• high occupancy vehicle lanes such as 12 and T3 lanes.
In these cases the transitway alignment would provide as additional lanes added to
existing roads, or by converting existing traffic lanes to high occupancy vehicle or
exclusive bus lanes.
Transitway station designs would be tailored to suit the demand and service frequency.
Stations serving low patronage and service frequency levels would be provided with
passenger shelters and associated facilities such as real-time information displays,
ticket facilities and security systems. Appropriate facilities would be provided where:
• higher service frequencies are expected;
• more than one bus service is needed to be served, and interchange between local
feeder, integrated express and trunk services is expected; and
• integrated express services needed to pass all-stops buses at smaller stations.

6.2 Geometric Design Standards
The portion of the Western Sydney transitway network investigated in detail in this
Overview Report would primarily be located along the alignment of existing arterial
roads. At this planning stage the most extensive section of separate exclusive busway
alignment is parallel to Old Windsor Road, serving the Parramatta—Mungerie Park
Transitway link. Other transitways could be provided as bus lanes co-located with
existing roads.
As part of the design process it may be possible and/or desirable to expand the
proportion of the network that travels on exclusive alignments. Engineering factors that
could influence decisions include: the cost of construction; public utility adjustments;

and the need for land acquisition. There is also a range of operational factors to be
considered, including the extent to which operational efficiency and service quality can
be assured in shared road conditions, and the potential for major impacts on other
traffic.
Maintaining service quality should be a key consideration in determining the form of
priority to be provided. If a section of the transitway moves from an exclusive alignment
to shared road priority conditions with a consequent degrading of the level of service,
then significantly negative impacts could occur on the corridor as a whole. The eventual
effect could be reduced patronage levels.
Implementing an exclusive alignment wherever possible would be consistent with the
objective to establish a high quality permanent public transport system and one that
could be converted to light rail in the future if required.
Areas where more detailed investigations into potential exclusive alignments include the
southern end of Old Windsor Road through Old Toongabbie and along Sunnyholt Road
from Parklea into Blacktown.

6.2.1 Exclusive Busway Alignment
The geometric design criteria for exclusive busway sections of the transitway network
would be closely related to those used for major urban roads. The differences between
an urban road that already complies with design standards for buses and a dedicated
busway are related to the more structured nature of busway operations. Individual
buses could be expected to travel at similar and constant speeds, at fairly regular
intervals and at reasonably wide spacings. No overtaking would be allowed between
stations and speeds could also be regulated and limits enforced. These factors might
support a relaxation in sight distance criteria, subject to detailed design and
assessment.
The transitway network aims to maximise operating efficiency and relatively high design
speeds are therefore desirable. Table 6.1 gives typical values for design speeds and
horizontal curve radii that would be applied. It is noted that operating speeds, on
exclusive alignments would be 80 kilometres per hour and 50 kilometres per hour
between and through stations, respectively. On shared roads prevailing speed limits
would apply.
Design Speed

Minimum
Curve Radius

Exclusive busway

90

330

Absolute minimum for transitway alignments

50

80

Integrated express service on and off ramps

40

45

Location

Intersections
At stations and in locations where there are higher
concentrations of pedestrians

15
60

120

T a b l e 6.1 R e c o m m e n d e d R e s i g n S p e e d s a n d H o r i z o n t a l C u r v e Radii

The frequency and spacing of traffic on transitway links allows a relatively narrow crosssection to be recommended. Depending on the specific situations, transitway links
typically have two lanes, each 3.5 metres wide, one in each direction, with shoulders
between 0.5 and 1.0 metres wide. The provision of kerbs and/or gutters would also be
tailored to specific situations.

Sections of the transitways would include a separate off-road cycleway, 2.5 metres wide
and would run parallel to the transitway. It may be combined with a footpath.
The maximum desirable longitudinal grade for the transitway should not exceed 10
percent. At stations, the grade should not exceed 2.5 percent to ensure ease of access
for wheelchair users. Longitudinal grades should not be less than 0.35 percent on
kerbed sections to ensure acceptable drainage.
Figure 6.1 shows a typical cross-section for the provision of a transitway in an exclusive
alignment. Along such an alignment, width constraints and the need to accommodate
existing and future services and/or development would affect lane and station layout as
well as the positioning of cycleways and footpaths.
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T r a n s i t w a y A l i g n m e n t T y p e Cross-Sections

6.2.2 Shared Corridors
Where the transitway is co-located with other roads, factors such as reservation width,
road width, future road needs and neighbouring land uses would determine the
transitway configuration.
Typically, a transitway would be located in the outer lanes of arterial roads. This would
be achieved either by converting existing traffic lanes or by widening existing
carriageways to provide additional capacity. Where widening is required, this could
occur in the median of the road if sufficient width is available.
Where a transitway is co-located with other roads, the design standards applied to those
roads would logically apply to the transitway. Consideration should be given to
providing exclusive bus lanes with a different colour surface to aid road user recognition
and to protect the operational integrity of the links.
Where exclusive or other forms of priority lanes are applied, issues of property access
may arise. In these circumstances regulations associated with similar facilities (for
example, transit lanes) would be expected to apply.
Attention may also be required to the design of individual intersections where other
traffic executes a left turn across the transitway lane. In this case widening may be
required to accommodate this traffic in a left turn lane separate from the transitway lane.
The location of stations may be a key factor in determining the optimum priority
arrangements. For example, passenger safety and amenity considerations may rule out
the use of centrally located bus lanes.
Figure 6.1 shows a typical cross-section for the provision of a transitway in a
shared corridor.

6.3 Traffic Management
Design of the transitway network and its associated facilities should be consistent with
the NSW Government's stated transport objectives. These include limiting the growth of
private car use and encouraging public transport use. Transitways would improve
access to public transport services in lower density areas and constrain the need for
growth in the capacity of the road network by using road reservation space for a public
transport system.
Additionally, the transitway network should be designed to:
• minimise adverse impacts on existing road capacity while providing optimal priority to
bus services; and
• discourage significant growth in local traffic generated by park-and-ride and kiss-andride car journeys.
These objectives would be supported by:
• providing the transitway with an exclusive, grade-separated alignment where
transitway service frequency is likely to be high, for example where headways are
likely to be below five minutes;
• providing bus priority signals at at-grade intersections with the road network;
• maintaining a network of local feeder bus services, effectively providing walk access
from all areas to services that link with the transitway;

• providing convenient access to transitway stations for local feeder bus services,
allowing these services to turn around or lay over (see chapter 6.4); and
• restricting car parking to stations where such parking would serve a catchment not
readily accessible by local bus services (see chapter 5.5.3).
While it is proposed to restrict formal provision of park-and-ride facilities to a limited
number of stations, it should be recognised that on-street parking by transitway users
might still occur at other locations. Where appropriate, this should be managed by
parking restrictions and revised pavement marking.
Both kiss-and-ride and park-and-ride activities should be designed and managed to
ensure pedestrian and cyclist safety and minimum impacts on bus priority.
An initial assessment of the potential traffic implications of the transitway system shows:
• the transitway system operation is likely to reduce the future growth of traffic along
arterial roads where the transitway provides an attractive alternative to the car;
• despite the reduction in the rate of growth, growth is still likely and critical
intersections would need to be upgraded to accommodate extra traffic and the loss
in capacity associated with bus priority and/or loss of lanes; and
• where intersection upgrading and the need for supplementary lanes requires property
acquisition it may prove to be appropriate in some locations to consider viaducts,
tunnels or property acquisition sufficient to provide an exclusive busway.
The issue of long-term rat-running or traffic diversions requires an upgrade of critical
intersections or the provision of exclusive busways. These and environmental and
social issues would need to be addressed during detailed design phases. Similarly,
significant issues of traffic during construction would need to be addressed.
Where commuter parking is provided near some transitway stations, local traffic
accessing these facilities is expected to increase. Access to the commuter parking may
in some instances require new signalised intersections. Examples may include Old
Windsor Road where two commuter parking areas are proposed and along Sunnyholt
Road near Meurants Lane.

6.4 Local Bus Connections
The local bus service component of the transitway network is critical to attracting
patronage, having the potential to provide effective access to transitway services from
local neighbourhoods. These local bus services would join the transitway network at
stations and intersections where services would either cross or actually enter the
transitway links. Analysis of the entire transitway network, including the
Liverpool-Parramatta Transitway, has identified approximately 16 station locations (other
than the major interchanges such as Blacktown, Parramatta and Strathfield) at which
more than four local bus routes would be likely to connect.
Operation of local buses might vary, depending on the time of day, and a variety of bus
movements might have to be catered for. For example, a local bus might enter the
transitway and become an integrated express service to a major centre such as
Parramatta. This same service might terminate and turn around at a transitway station
during off-peak hours. These different service characteristics require careful
consideration of interface arrangements at stations, platform provision and bus lay-over
space requirements. Designs need to assist for local buses to effectively feed
transitway stations.
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The design of stations and intersections that would provide an interface between local
bus services and the transitway network depends on the particular road layout, space
availability and topography of the location. In general terms, the following station
design principles would encourage and facilitate interchange between local bus
services and the transitway network:
• Local feeder buses should be able to drop and pick up passengers as close to the
transitway station as possible. The ideal solution would see local feeder buses use
the same platforms as transitway buses.
• Local feeder buses would execute one of the following movements: arrive at the
station, turn around and return along the same route; arrive at the station and join the
transitway; or arrive at the station and cross the transitway, departing in a different
direction. The required movement might also change during the course of the day.
All three movements should be facilitated by the design of stations, to ensure
maximum flexibility and efficiency in local bus services over time.
• Where local feeder buses and transitway services could not share a transitway station
platform the local bus stop would need to be within very close walking distance and
clearly visible from the transitway station. The standard of facilities (shelter,
information, seating) at the local stop interfacing with the transitway would need to be
equivalent to stations on the transitway.
Real-time information at stations where local and transitway services connect would be
particularly advantageous, having most benefit in situations where frequencies are lower
and well-timed connections need to be made.

6.5 Nuisance Management
Design measures would need to be employed to minimise nuisance to adjoining land
uses. In particular for existing residential areas that currently experience low traffic
levels. Effective management of noise, maintenance of private vehicular access, safety
and privacy, and measures to improve visual amenity are important nuisance
management issues that would need to be addressed in each of these locations.
The possibility of transitway operations creating noise nuisance depends upon:
• the type of vehicles using a transitway;
• vehicle speed;
• the pavement surface of the transitway;
• the activity being affected (for example, residential or industrial);
• the distance of the transitway from the activity which might be affected; and
• existing background noise.
Noise considerations outlined in chapter 7.2 note that low level barriers might be
considered in some areas to block tyre noise. High level barriers might need to be
considered in some locations, for example, where the transitway would be close to
existing dwellings in quiet locations. Should such barriers be needed, they might be
associated with mounding and/or the replacement of boundary fences.
Stations and station facilities would need to be designed in a manner which does not
unreasonably interfere with the amenity of residents living alongside the transitway.
Stations which are proposed to be located on existing roads and where no widening is
proposed would conflict with this objective, in terms of the size and bulk of station
shelters potentially:
• interfering with driveway access to properties; and/or
• dominating the streetscape and adversely impacting upon the appearance of houses
when viewed from the street.

Transitway station elements in these locations would therefore need to be sensitively
designed and situated so that they can satisfactorily integrate with surrounding
land uses.

6.6 Station Design
6.6.1 Criteria
Most of the stations on the transitway network are proposed to be relatively small
structures. However, the design of the shelters, the nature of the areas around them
and pedestrian access routes would be critical to the success of the system. Locations
should be chosen which provide easy, safe access to surrounding areas and direct
interchange with local buses. The design of stations should recognise:
• the operational needs of services using the transitway;
• the needs of passengers accessing transitway services, with the goal of comfortable
and convenient transfer between those services and other transport modes; and
• the constraints and opportunities presented by the natural, social and built
environment along the proposed transitway corridor.

6.6.2 Typical Urban Contexts
Transitway corridors pass through or are adjacent to seven different types of urban area.
Station location and designs would need to be responsive to the particular
characteristics of each of these contexts:
Urban Context
Detached
houses or
medium density
housing fronting
the road

Residential
separated from
the road

Characteristics

Design Issues

Within the study region,
these are generally low
density residential areas, with
varying widths of verge and
footpath which would need
to accommodate stations.
Houses usually have private
driveway access to the road
and typical frontage widths
between 15 and 20 metres.
Examples include Sunnyholt
Road and Parramatta Road,
Homebush.

• Station location should avoid driveway
conflicts.

This form of residential
development is characteristic
of more recent subdivisions
where walls, back fences or
service roads form the edge
to the busy roads which
would accommodate
transitway stations.
Examples include Old
Windsor Road, Winston Hills.

• In these contexts the roadside lacks
surveillance and it is important to
establish as much visibility as possible
and to provide good quality lighting
around and on routes leading to and
at stations.
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• Station location and design should be
modified to respect privacy and street
character, where this is critical.
• Security risks along approach streets,
barriers to access and poor lighting
should be assessed and corrected.
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Urban Context

Characteristics

Urban release
areas

There are areas identified for • Opportunities to establish activities
new housing and other urban around stations should be identified
development, where the
and integrated into local plans.
interface between transport
systems and land uses has
not yet been resolved.
Examples include Old
Windsor Road, Rouse Hill.

Industrial,
employment
and bulky
goods retailing

These areas accommodate
employment and allied uses
on lots which are often
greater than one hectare,
with frontages generally in
excess of 30 metres and
buildings set back at least
10 metres. Examples
include Old Windsor Road,
Seven Hills and Prospect
Highway, Prospect.

areas

Open space

Open areas that are zoned
or reserved for open spaces.
Examples include
Troubadour Park and
Palestine Park adjacent to
Old Windsor Road.

Design Issues

• Secure and well lit environments
should be provided in these locations
which rarely have passive surveillance
after hours.
• Station locations should avoid truck
access points to properties.
• Stations should be located as near
as possible to business entrances
and within sight of as many activities
as possible.
• Pedestrian approaches should be
connected to those existing in open
space areas, recreational areas
and parks.
• Provide landscaping on a large scale to
integrate stations into the local setting.
• Provide a well lit environment in
locations which may not have passive
surveillance.

Special uses
and institutions

Retail and
commercial
town centres

These include key
destinations, usually on
large sites. Examples
include the Westmead
Health Campus, the
University of Western
Sydney campus at
Westmead, and Blacktown
Hospital.

• Stations should, where possible,
be directly connected to destinations
by covered, well lit walkways.
• Internal pedestrian routes within the
destination should also be well lit.
• Lower vehicle speeds may be
required where the route passes
through an institution.

These areas are
• Each centre has a unique set of
characterized by a high
access issues to resolve.
density of buildings, traffic
• Station designs (except where major
and pedestrians. Sometimes
interchanges are proposed at Castle
awnings are provided to
Hill, Parramatta and Mungerie Park)
footpaths. Few buildings are
should respond to their local settings.
set back from the street;
buildings dominate urban
context. Some areas have
numerous vehicular
driveways. Each of the town
centres served by the
transitway network provides
a bus/rail interchange, or will
do so in the future.
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6.6.3 Designing the Station and its Immediate
Surroundings
Station structures should project a consistent image throughout the network but, equally
importantly, system-wide design components should be adapted to local conditions.
The station should not be considered just as a standard shelter standing alongside a
road. The design of the area immediately surrounding each station will be as important
for the comfort and safety of passengers and the image of the system as the design of
the station itself. Works surrounding stations should, therefore, be to:
• provide safe connections to trip origin and destination locations;
• enhance appearance and image;

1

• reduce maintenance costs;
• avoid nuisance to neighbouring properties; and
• enhance user comfort and safety.
To make each station safe, comfortable, accessible, with useful features including
information systems, and part of the neighbourhood, the following analysis should be
carried out as part of the design process:
• A survey of the area surrounding each proposed station position should identify
levels and the location of footpaths and proposed footpaths, trees, property
boundaries, land use and the nature of private property frontages, driveways, lighting
and sightlines, and nearby bus stops.
• A safety audit of the locality and approach paths should form part of the survey.
Existing and potential pedestrian routes and parking capacities within a minimum of
a 400 metre radius should be clearly understood and documented.
• A plan conveying the above information, supported by photographs, should be
prepared for each station, and detailed designs should demonstrate:
footpaths and pedestrian routes;
- connections with existing and proposed
- the extent of paving, landscaping and other works integrating adjoining
land uses with the transitway;
- attention to visibility and privacy;
- the use of landscaping and tree planting to enhance the local environment; and
- attention to the vehicle movement needs of users of any affected roads
and driveways.
It should be recognised that station design needs to be sufficiently flexible to allow each
station to adapt to changing patronage demands or to changes arising from new
opportunities for the development of commercial and community facilities that might
arise at some station locations.

6.6.4 The Design of a Typical Station

1

All stations should share a distinctive design character and a unifying use of sign motif
and theme for all shelters, graphics, barriers, fences, infrastructure, elements, lights,
signs, road markings, vehicle design, vehicle graphics, uniforms, tree guards, bollards,
bins, street furniture, cycle racks/lockers and information systems.
Each shelter should be easily recognisable in order to create a network image as well
as helping commuters and travellers see the stations as gateways to their suburbs.

Shelters should be modular and capable of expansion. Shelters should be constructed
of durable, vandal-resistant material that can be easily maintained and cleaned.
Facilities within shelters and on station platforms should be located in the same or
similar places in each station.
The detailed design of all stations and their complementary facilities should address a
number of detailed dimensional requirements. These should initially be based on criteria
included in the Bus Stop Style Guide (PPK Environment & Infrastructure 1999).
A generic transitway station shelter is illustrated in Figure 6.2 to show typical elements.
Table 6.3 accompanies this figure.

Figure 8.2
I l l u s t r a t i o n o f T y p i c a l S t a t i o n Elements
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Element Part of the
station

Features

A

Roof Element

• Provides protection against wind, rain and sun

Back

• Primary contextual element
• Material and/or graphic could relate to individual location
• Provides protection against wind, rain, spray and sun
(could be orientated to provide shelter from prevailing
weather or late afternoon sun)
• Provides sense of security but allows surveillance
• Potential position/surface for public art

Side Panel

• Provides wind protection
• Must not obscure approaching buses and/or visibility
along footpath

Seating

• Numbers of seats responds to local demand and waiting
time
• Provide sheltered space for wheelchairs and prams

Paving

• For safety and imageability, use coloured paving to
indicate activity changes

Information Pillar

To be located at every station platform. Is the primary
identity element for the system and incorporates:
• Transitway symbol, graphics and colour
• Route map for transitway, local bus and other transport
connections
• Real time bus information
• Locality map YOU ARE HERE
• Help point emergency phone
• Pictograms or multi—lingual signage
And could potentially house:
• Ticket issue
• Telephone
• Passenger assistance and local information
• Audio assistance
• Security video surveillance
• ATM security and touch pad technology

Visibility

• Ensure clear all-round visibility to and from the shelter

T a b l e 6 . 3 T y p i c a l S t a t i o n E l e m e n t s (continued)

Element Part of the
station
Advertising

Features
If advertising is to be permitted it must be designed as an
integral part of the shelters and not as the dominant
element.
• Backlit illuminated panels must not be used
• When passing a transitway Station it must be the station
itself, then its name, that reads before any advertising
• Advertising is to be directed at the transitway user, not at
passing road traffic, and must be scaled appropriately
• Advertising must not reduce the availability or extent of
views to or from the shelters
• Advertising must take into account Department of Urban
Affairs and Planning and Council guidelines

T a b l e 5 . 3 T y p i c a l S t a t i o n Elements

6.6.5 Typical Station Designs
Station types vary according to their operational function (see chapter 5.5). From a
design point of view, station types can be classified as:
• one- or two-stand roadside stations;
• three-stand roadside stations;
• special stations; and
• interchanges with rail stations.
The majority of roadside stations on the proposed transitway network would be one- or
two-stand stations. Figure 6.3 shows some selected arrangements for one-, two- and
three-stand stations.
The relationship between the station and the adjacent road corridor is illustrated in
Figure 6.4, which shows possible arrangements and configurations for:
• shelters and station facilities;
• the incorporation of pedestrian crossings; and
• transitway priority lanes.
The location of cycleways would be determined during detailed assessment of
each station.

6.6.6 Design Concepts for Specific Locations
Figures 6.5 to 6.8 show annotated aerial photographs, indicative route plans and
sketches of design treatments of selected sections of the proposed Western Sydney
transitway network, including the:
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• Castle Hill town centre;
• Blacktown town centre;
• Strathfield town centre; and
• Parramatta rail station.
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Conceptual Layout o f a Two-Stand Transitway Station
w i t h Transitway Lanes Provided on Existing Road

Conceptual Layout of Three-Stand Transitway Station
Seats, possible
extra shelter
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Shelter
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Seats, possible extra shelter
Adjacent road

Conceptual Layout o f a Three-Stand Transitway Station w i t h Lay-By
Figure 6.4
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Figures 6.9 to 6.13 are artist's impressions for the treatment of carriageways and
stations for the following transitway modes:
• the transitway as bus-priority lanes on existing or widened roads (Figure 6.9);
• the transitway as a dedicated bus roadway adjacent to an existing road;
(Figure 6.10);
• the transitway as a dedicated bus roadway where it crosses Old Windsor Road
(Figure 6.11);
-a
a

• possible transitway interchange in an established area with kerbside facilities
(Figure 6.12); and
• a transitway station on an exclusive alignment (Figure 6.13).

I

Figure 6.9
A r t i s t ' s I m p r e s s i o n o f T r a n s i t w a y o n a W i d e n e d Road
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F i g u r e 6.12
Artist's Impression o f Possible T r a n s i t w a g I n t e r c h a n g e K e r b s i d e Arrangement

F i g u r e 613
A r t i s t ' s I m p r e s s i o n o f a T r a n s i t w a g S t a t i o n o n a E x c l u s i v e Alignment

6.7 Light Rail Compatibility
Over the long term, land uses adjacent to transitway links can be expected to change
with any consequent patronage increases, warranting consideration of a change in
operating technology. In this respect, as much flexibility as is reasonable should be
incorporated into the design of the transitway network so as to allow possible future
conversion to light rail operation. Figure 6.14 provides a comparison of dimensions.
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Figure 6.14
C o m p a r a t i v e P r o f i l e o f T y p i c a l B u s a n d L i g h t R a i l Vehicles

To allow for future light rail operation transitway links should be built according to current
light rail standards that define:
• vertical clearance;
• right-of-way geometry (that is, both grade and curve radius);
• structural loading;
• drainage trunk line location; and
• utility accommodations.
Table 6.4 compares the geometric design criteria for bus, light rail and mixed
mode operation.

Parameter

Bus

Light Rail

Mixed Mode

Desirable minimum horizontal curve
radius, intersections

25 metres

30 metres

30 metres

Absolute minimum horizontal curve
radius, intersections

15 metres

20 metres

20 metres

Desirable minimum main line curve radius

330

330

330

Desirable mainline gradient

3,0%

3.0%

3%

Absolute maximum gradient

10%

10%

10%

Desirable minimum vertical clearance

5.0 metres

6.0 metres

6.0 metres

Absolute minimum vertical clearance

4.5 metres

4.4 metres

5.0 metres

Minimum horizontal clearance

8.0 metres

7.2 metres

8.0 metres

T a b l e 5 . 4 C o m p a r i s o n o f B u s a n d L i g h t R a i l D e s i g n Criteria

In general, the relevant design criteria contained in chapter 6.2 would be suitable for
light rail, except for minimum turning radii at intersections. In any event, intersection
treatment and priority arrangements would be likely to be subject to complete redesign
should light rail operation be contemplated. It should be possible to comply with the
minimum horizontal radii for light rail within the exclusive sections of the transitway; a
minimum radius of 330 metres is required to maintain a light rail travel speed of 70
kilometres per hour. Shared roadway sections and at-grade intersections would require
case-by-case design solutions if light rail operation were considered.
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In terms of vertical clearances, light rail vehicles are typically 3.4 metres to 3.7 metres
high, with their overhead power systems taking height clearance requirement to 5.6
metres or more. A catenary system can be developed to fit a 4.4 metre clearance,
provided buses and light rail vehicles do not operate together.
While a single deck bus has a minimum height of about three metres, a clearance of
4.5 to 5.0 metres is preferred (to allow for any future use of double-decker vehicles).
If mixed mode bus and light rail operation were required an absolute minimum
clearance of five metres to structures would be necessary to prevent electrical arcing.

6.8 Drainage and Utilities
Drainage systems for the transitway network would be designed to urban road design
standards. The traffic lanes of the transitway would be designed to remain clear of
stormwater for storms with a five percent annual exceedance probability.
Bridges would be designed for a storm event with a one percent annual exceedance
probability. This is a standard of flood protection applied to all road bridge design.
All underpasses and low points on the transitway network would be drained to natural
watercourses, and no stormwater pump stations would be required.
Any major utilities that might be affected by transitway related construction work, would
need to be investigated and dealt with during detailed design development.

Environmental and
Social Issues

Chapter 3 described the regional Western Sydney context in which the
proposed transitway network would be located. The chapter included
brief descriptions of regional environmental and social issues.
This chapter explores the key environmental and social issues which
relate to the construction and operation of the transitway network. The
chapter reports the results of the preliminary assessment of air quality,
noise and vibration, flora and fauna, soils, geology and hydrology,
contaminated land and cultural and social issues conducted in order to
identify key issues and locations requiring further analysis - and, where
necessary, the development of impact management measures - during
detailed design and environmental approval stages.
The Penrith-St Marys Transitway links are the subject of a separate
planning process specific to the proposed redevelopment of the ADI
site that they would serve.

7.1 Air Quality
7.1.1 Methodology
The likely impact of the proposed transitway network on air quality was analysed using:
• recommended NSW air quality goals contained in Action for Air (Environment
Protection Authority 1998) relating to carbon monoxide, oxides of nitrogen,
hydrocarbons, particulate matter and ozone;
• prevailing meteorological and climatic conditions in the Sydney basin, and the
application of a conceptual model developed by Hyde and Johnson (1990) for air
drainage flow;
• Environment Protection Authority monitoring data for pollutants collected at the
Blacktown, St Marys, Lidcombe and Liverpool air quality monitoring sites;
• the methodology used in previous detailed air quality assessments undertaken for
the Liverpool-Parramatta Transitway proposal (Holmes Air Sciences 1999),
including application of relevant emission rates resulting from the Metropolitan Air
Quality Study (Environment Protection Authority 1997) and four other emissions
scenarios:
-

decreased sulphur content in diesel;

-

EUR03 standard emissions data;

-

combined EUR03 and compressed natural gas emissions data; and

-

compressed natural gas emissions data only.

7.1.2 Air Quality Goals
The NSW Environment Protection Authority has in the past noted air quality goals for
pollutants such as nitrogen dioxide, carbon monoxide and particulate matter determined
by the World Health Organisation, the United States Environmental Protection Agency
and the National Health and Medical Research Council of Australia. The National
Environment Protection Council of Australia has determined a new set of air quality
goals, for adoption at a national level, which are part of the National Environment
Protection Measures. Table 7.1 summarises the air quality goals that were used in the
preliminary air quality assessment for the transitway network.
Pollutant

Goals

Strategies

Carbon monoxide

87 ppm or 108 mg/m3 (15-minute maximum)

WHO (1)

25 ppm or 31 mg/m3 (1-hour maximum)

WHO (1)

9 ppm or 10 mg/m3 (8-hour maximum)

NHMRC (3)
NEPM

0.16 ppm or 320 pg/m3 (1-hour maximum)

NHMRC (3)

0.05 ppm or 103 pg/m3 (annual mean)

US EPA (2)

0.12 ppm or 245 pg/m3 (1-hour maximum)

NEPM (4), NSW EPA

0.11ppm or 200 pg/m3 (1-hour maximum)

WHO (1), NSW EPA
long-term reporting
goal

0.03 ppm or 60 pg/m3 (annual mean)

NEPM (4), NSW EPA

Total suspended
particulate matter
(TSP)

90 pg/m3 (annual mean)

NHMRC (3)

Particulate matter
< 1 0 pm (PMio)

50 pg/m3 (annual mean)

US EPA (2)

30 pg/m3 (annual mean)

NSW EPA

150 pg/m3 (24-hour maximum)

US EPA (2)

50 pg/m3 (24-hour maximum)

NEPM (4), NSW EPA

1.5 pg/m3 (90-day average)

NHMRC (2)

0.5 pg/m3 (annual average)

NEPM (4)

0.10 ppm or 200 pg/m3 (1-hour maximum)

NHMRC (3), NEPM (4)

0.08 ppm or 150 pg/m3 (4-hour maximum)

NSW EPA

0.08 ppm or 150 pg/m3 (1-hour maximum)

NSW EPA long-term
reporting goal

Nitrogen dioxide

I

(4)

Lead

Ozone

0.06 ppm or 120 pg/m3 (4-hour average)
T a b l e 7.1 A i r Q u a l i t y G o a l s U s e d I n P r e l i m i n a r y Assessment
Notes:

ppm - parts per million
pg/m3 - micrograms per cubic metre
mg/m3 - milligrams per cubic metre
WHO: World Health Organisation
(1)
US EPA: United States Environment Protection Authority
(2)
NHMRC: National Health and Medical Research Council of Australia
(3)
(4)
NEPM: National Environment Protection Measures

7.1.3 Existing Air Quality
Monitoring data are reported by the NSW Environment Protection Authority in quarterly
reports. These include monthly average and maximum measurements of nitrogen
dioxide, photochemical oxidants (as ozone) and carbon monoxide.
The maximum one hour concentration of nitrogen dioxide recently monitored in the
study region was 11.3 parts per hundred million measured at Westmead, which is below
the National Environment Protection Measures goal of 12 parts per hundred million.
Average values are much lower than this. Ozone concentrations generally exceed the
one hour National Environment Protection Measures goal of 10 parts per hundred
million at all six study region monitoring sites in the warmer months, but remain well
below this level during winter. The maximum study region one hour ozone concentration
was again measured at Westmead, at 13.1 parts per hundred million, in November
1997. Maximum one hour study region concentrations of carbon monoxide are well
below the World Health Organisation goal of 25 parts per million, the highest
concentration of 9.0 parts per million being measured at Liverpool.

7.1.4 Emission Reduction Initiatives
Notwithstanding that the Australian bus industry uses less than seven percent of all
diesel consumed and less than two percent of all fuel consumed, there is genuine
community concern over the possible impacts, and subsequent potential health risks of,
diesel emissions from buses. Particulate emissions are of most concern in relation to
the use of current diesel engines and the amount of particulate matter generated is
directly related to the level of sulphur in the diesel fuel.
There are alternative fuel technologies available which could be used by the transitway
bus fleet and which would result in significant reductions in particulate matter emissions
arising from bus use.
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These fuel technologies are in various stages of development. Currently, compressed
natural gas is the most common and readily available. The other fuel technologies are
approximately 5-10 years from being readily available on a reliable commercial basis.
Gas-fired engine technology has been established in the market place for a number of
years. However, there are conflicting research findings on the advantages and
disadvantages of gas as opposed to diesel engine technology.
Substantial funds are being invested into other alternatives, such as hybrid and fuel cell
technology. The hybrid bus tests to date have lower emission levels but doubts remain
regarding costs and reliability. Investors in fuel cell technology have targeted engines for
buses, private vehicles and power stations. Promoters of fuel cell technology claim that,
because of its cost competitiveness in relation to fuel consumption and the near zero
emission status it offers, fuel cell technology will surpass diesel and gas technology in
the future in certain markets. These include fleet operations (such as buses) in high
density urban areas. Currently fuel cell test buses are being brought into operation. The
most recent Australian example is in Perth.
Diesel fuel engines remain the most reliable and cost effective of all alternatives. The
adoption of low-sulphur fuels, in conjunction with engine mounted catalytic converters
and filters is the option preferred by the private bus operators in Australia. Australian
regulation authorities are moving towards adopting the EUR04 standard for low-sulphur
diesel by 2006/07. This will have the effect of reducing the sulphur levels of diesel from
the current level of 1300 parts per million to 50 parts per million and substantially
reducing particulate emission levels. To complement this reduction, new Australian
Design Rule (Commonwealth Department of Transport and Regional Services, ADR70,
current) provisions are proposed for engine emission standards. Inspection programs to
ensure compliance are currently being formulated.

7.1.5 Local Impacts
Air quality issues on a local scale are specifically related to how individual sensitive
receptors are impacted upon by the development of a new transport corridor or the
upgrade of an existing one. The proposed development of the transitway network
foreshadows both of these scenarios, with some sections of the transitway proposed to
be constructed in corridors away from existing roads, and other sections proposed to
use the existing road network, upgraded to accommodate dedicated or shared bus
lanes.
Previously a quantitative assessment using emission rates resulting from NSW
Environment Protection Authority 's Metropolitan Air Quality Study was undertaken for
the Liverpool—Parramatta link in the proposed transitway network, to determine areas
that would potentially be exposed to the highest impacts, and whether any goals were
predicted to be exceeded. Once this preliminary analysis had occurred (at overview
report stage), a more detailed assessment was undertaken (for the
Liverpool—Parramatta Transitway environment impact statement) using different emission
rates for different bus fuel technologies.
Given the results of these previous studies, it appears unlikely that the operation of the
proposed transitway network would result in any adverse local impacts on air quality.
Applying estimated bus service frequencies, it appears that roadside concentrations of
pollutants should remain below their relevant air quality goals. It is noted, however, that
the level of any concentrations of particulate matter arising from transitway operations
would relate to the fuel technology used for the bus fleet.

7.1.6 Regional Impacts
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Along with impacts at specific local receptors, regional issues pertaining to motor
vehicle emissions demand attention, being mainly concerned with the formation of
photochemical smog and the effect of any changes in transport activity on the whole
Sydney airshed.
The NSW Government's Action for Air strategy has identified the reduction of emissions
from motor vehicles as a key priority. This is to be achieved by providing improved
transport options including new rail links and rapid bus-only transitways, encouraging
cycling and walking, and integrating land use and freight movement planning. Heavyduty diesel vehicles have been identified as a major source of oxides of nitrogen and
particulate emissions, and these will be targeted by promoting the use of cleaner fuels
and alternative technologies for trucks and buses.
In regional terms, the operation of the transitway service network is likely to have a small
but positive effect on emissions into the Sydney airshed. It is expected to result in a
transfer from motor vehicle usage to bus usage, producing 1.5 percent reduction in
vehicle kilometres to travel in the Sydney metropolitan area. This would produce a net
reduction in greenhouse gas emissions, with more than 140 million vehicle kilometres of
travel per annum saved. Depending on the fuel technology chosen for the transitway
bus fleet, particulate emissions could be considerably reduced compared to the use of
older-style diesel technology.

7.2 Noise and Vibration
7.2.1 Methodology
A preliminary assessment was made of the likely noise and vibration impacts resulting
from the operation and construction of the proposed transitway network, in accordance
with Environment Protection Authority guidelines contained in the Environmental Criteria

for Road and Traffic Noise and Environmental Noise Control Manual. All link alignments
were surveyed to determine the proximity of sensitive receivers, including residences,
schools, churches and parklands.
Existing noise levels were predicted using the United States Federal Highway Authority
algorithms contained in Traffic Noise Model software to determine if existing noise levels
exceed Environment Protection Authority criteria. Noise modelling was then conducted
for both for the existing situation and for 2011, with and without the transitway network
operational. To allow for the benefits of an improved public transport system offering
alternatives to car use the transitway network was assumed to reduce light vehicle
movements on roads along the transitway alignment by five percent.

7.2.2 Noise Criteria
As noise levels continually vary over time, it is necessary to use some sort of average to
describe the noise environment. Leq is the equivalent continuous noise level, commonly
used to describe the loudness of traffic noise as it takes into account both the level and
frequency of noise events. The Leq measured over a 24-hour period represents the total
daily noise exposure level from noise. However, the 24-hour Leq is not sensitive to a
reduction in night-time noise exposure. Therefore, an additional Leq eight hour measure
is adopted which encompasses the hours from 10.00 pm to 6.00 am.
The L90 is the noise level which is exceeded for 90 percent of the time and is often
referred to as the background noise level. The L10 is the noise level which is exceeded
for 10 percent of the time and is approximately the average of maximum noise levels.
In summary the following external goals are appropriate:
• LAeq at residences (Arterial Roads): Daytime LAeq,15hr - 60dBA; Night time
LAeq,9hr - 55dBA.
Where these noise levels are already exceeded due to existing traffic noise then
increases of up to 2dBA would be allowable.
• LAeq at residences (Collector Roads): Daytime LAeq,1hr - 60dBA; Night time
LAeq,1hr -55dBA.
Where these noise levels are already exceeded due to existing traffic noise then
increases of up to 2dBA would be allowable.
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• LAeq,1hr at schools/child care centres: 55dBA.
Where this noise level is already exceeded due to existing traffic noise then increases of
up to 2dBA would be allowable.
• LAeq,1hr at places of worship: 50dBA.
The Environmental Criteria for Road and Traffic Noise also recommends that, where
reasonable and feasible, noise levels from existing roads should be reduced to meet
noise goals. The Environment Protection Authority recognises that in many instances
this may be achievable only through long-term strategies, such as: the improved
planning, design and construction of adjoining land use developments; reduced vehicle
emission levels through the application of new vehicle standards and regulation of
service vehicles; and greater use of public transport and alternative methods of freight
haulage.
The operation of the transitway network would result in a reduction of private vehicle use
in many areas, while concentrating bus movements along parts of the road network. If
the transitway does not come into operation, noise levels on these roads are very likely
or will increase as a result of natural traffic growth; this natural growth could be
expected to be minimised by the introduction of transitway services. Given that a long-

term objective of the transitway project is to reduce travel-related noise levels, it is
considered reasonable that a goal of +2dBA may be applied on certain roads where
necessary.

7.2.3 Station-Related Noise
Noise levels from buses leaving, and/or stopping and starting and entering transitway
stations would be different in level and character to the noise of a bus driving at
constant speed (free flowing). It is considered that within 60 metres of a transitway
station a bus would generate stop/start noise levels and characteristics. Close to
stations, on roads with a speed limit of less than 70 kilometres per hour, the noise level
from a bus passing by would increase marginally. Where stations were not near to
existing controlled intersections where other vehicles already stop and start on a regular
basis, an increase in noise impacts would be expected. The detailed positioning and of
stations would therefore need to be carried out with noise impacts in mind.
Noise could be generated by passengers waiting or alighting at transitway stations,
leading to the potential for noise to be created. During the daytime it is most likely that
this would be restricted to normal levels of conversation. At night time, when some
passengers might be noisier and ambient noise levels tend to be lower, noise levels
from raised voices and occasionally very loud noises might be experienced and there is
a potential for sleep disturbance.
In the case of passengers using park-and-ride facilities the noise of car doors closing,
engines starting and cars accelerating would have the potential to be annoying. During
the daytime it is considered that this impact would be negligible, while at night time the
potential for sleep disturbance would exist.
The Environment Protection Authority suggests that to prevent sleep arousal, the
LA1,1min noise level (which is considered to be a typical maximum noise level) should
not exceed the background LA90 by more than 15dBA.
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7.2.4 Construction-Related Noise
Construction of most of the transitway network would require relatively low noise,
vibration-generation, line marking and occasional resurfacing of existing roads. Areas in
which new construction is proposed would experience noise impacts for which
appropriate mitigation measures would be implemented.
The potential impact of construction noise and vibration, with the preparation of
appropriate mitigating measures, would require consideration as part of further
environmental impact investigations. The use of Environment Protection Authority
construction noise guidelines would be appropriate, although, as in the case of almost
all construction type activity within urban areas, it is expected that these would be
difficult to comply with in every instance. However, in most areas, construction noise
would be likely to be limited to relatively short durations as construction activity moved
along corridors. Potential vibration damage to buildings from construction works would
also need to be considered.

7.2.5 Results for each Link
Changes in noise levels have been predicted for each assessed section of the
transitway links. These changes were then further assessed using a semi-quantitative
risk ranking. The assessment was based on consideration of the criteria listed above,
adjacent usage and the proximity of sensitive receptors. Table 7.2 below provides a
summary of those locations which, as a result of the risk ranking, appear to have any
potential to be affected by the noise of transitway operations. Potentially sensitive
locations are also identified in Figure 7.1.

Link

Location

Issue/Consequence

ParramattaMungerie Park

Alexandra Avenue,
between Park Parade and
Hawkesbury Road

Changes in noise level as a result of
transitway service operations could be
expected to be noticeable to clearly
noticeable. Environment Protection
Authority criteria could be predicted to be
exceeded and minor to moderate impact
expected. These areas would require full
consideration during the detailed design
phase, including the development of
specific noise mitigation measures.

BlacktownCastle Hill

Hawkesbury Road,
between Alexandra
Avenue and Darcy Road

Changes in noise levels as result of
transitway service operations could be
expected to be barely noticeable.
Environment Protection Authority criteria
could be predicted to be achieved and
marginal impacts expected, subject to
further review during the environmental
approval stage.

Westmead health campus

Changed in noise levels as a result of
transitway service operations could be
expected to be noticeable to clearly
noticeable depending on design solutions
used, with the undergrounding of transitway
facilities likely to result in the least
operational impacts. This area, with its
particular needs and sensitivities, would
require full consideration during the detailed
design phase, including the development of
specific noise mitigation measures.

Terminus Street, between
Cecil Avenue and Crane
Road (westbound only)

Changes in noise levels as a result of
transitway service operations could be
expected to be barely noticeable.
Environment Protection Authority criteria
could be predicted to be achieved and
marginal impacts expected, subject to
further review during the environmental
approval stage.

Terminus Street, between
Crane Road and Old
Northern Road
(westbound only)
Castle Street, between
Pennant Street and
Kentwell Avenue
Castle Street, between
Kentwell Avenue and
RoweIlan Avenue
RoweIlan Avenue
Showground Road,
between RoweIlan Avenue
and Britannia Avenue
(eastbound only)
Memorial Avenue,
between Windsor Road
and Burns Road
Sunnyholt Road between
Meurants lane and
Madagascar Drive
(southbound only)
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Link

Location

Issue/Consequence

BlacktownWetherill Park

Patrick Street, between
Newton Street and
Bungarribee Road

Changes in noise levels as a result of
transitway service operations could be
expected to be barely noticeable.
Environment Protection Authority criteria
could be predicted to be achieved and
marginal impacts expected, subject to
further review during the environmental
approval stage.

Prospect Highway,
between Blacktown Road
and SES building

Boral Site, south from
Reservoir Road Prospect

ParramattaStrathfield

The masterplan for the redevelopment of
this site should consider the impacts of
transitway service operations and provide
for buffer zones to sensitive receivers and/or
attention to the height and orientation of
residences.

Changes in noise level as a result of
Mosely Street, between
Cooper Street and Everton transitway service operations could be
Street
expected to be noticeable to clearly
noticeable. Environment Protection
Cooper Street, between
Authority criteria could be predicted to be
Leicester Avenue and
exceeded and minor to moderate impact
Mosely Street
expected. These areas would require full
Alfred Street, between
consideration during the detailed design
George Street and
phase for specific noise mitigation
Tramway Avenue
measures.
George Street, between
Purchase Street and River
Road
Cooper Street, between
Cooper Street and
Leicester Avenue
(eastbound only)

Changes in noise levels as result of
transitway service operations could be
expected to be barely noticeable.
Environment Protection Authority criteria
could be predicted to be achieved and
Parramatta Road, between
marginal impacts expected.
Main Cooper Street and
Underwood Road
(eastbound only)\
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Parramatta Road, between
Underwood Road and
Flemington Road
(eastbound only)
Parramatta Road, between
Flemington Road and
Australia Avenue
(eastbound only)
Holker Street, between
Jamieson Street and
Newington Road
(westbound only)
Olympic Village at
Newington

No relevant details are presently available
regarding the planning for this site. The
location and design of stations would
require further consideration in terms of
noise impacts.
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Figure 7.1
A r e a s W h e r e E n v i r o n m e n t Protection
A u t h o r i t y P o i s e C r i t e r i a are
E x p e c t e d t o b e Exceeded

7.2.6 Management Issues
A number of options are available to reduce noise levels. The most suitable option in
different areas along the transitway depends on technical practicality, cost benefit and
community preferences. Options include:
• noise level restriction for buses;
• resurfacing of existing roads with open graded asphaltic concrete or similar quiet
surface;
• optimisation of bus frequency;
• noise barriers or earth bunds;
• mitigation at residences; and
• land use and development controls to ensure that appropriate noise controls have
been included in plans for any adjacent new developments.
For the preliminary noise assessment, predictions were based upon a typical worst case
bus noise level which includes buses which were designed prior to the latest Australian
Design Rule 28/01 External Noise of Motor Vehicles standard. The noise levels emitted
from a typical heavy omnibus complying with this standard would be between 81dBA
and 83dbA, or approximately 2dBA lower (depending on speed) than the noise levels
assumed. It is likely that not all buses in all sections would achieve these levels,
however if all new buses satisfied the Australian Design Rule 28/01 standard, the
average noise level of the transitway is likely to be approximately 2dBA lower.
A further 2dBA reduction could also be achieved with a reduction in bus frequency by a
third on each route. This may, however, affect viability of the service.

These measures, if implemented, would have full effect on dedicated roadway sections
of the network, and would have little impact on noise levels where the transitway
sections are located on existing heavily-trafficked roads.
Most of the proposed transitways would be along existing roads and many residences
would face the transitway. In these circumstances, noise barriers in the form of solid
garden walls would not be practicable mainly due to access requirements and amenity
considerations.

7.3 Flora and Fauna
7.3.1 Methodology
A survey of the study region was undertaken in May 2000 to determine significant
vegetation and areas of potential fauna habitat, which involved a meander survey of all
vegetated areas that were found within a corridor between 10 and 20 metres either side
of each proposed transitway link. Vegetation communities were described using
structural and floristic data, while canopy and understorey species were recorded.
Fauna habitat assessment involved identifying priority sites and recording details of
habitat attributes. Habitat attributes included size and shape of the area, the presence of
linked vegetated areas, hollow trees, fallen timber and microhabitats, and whether the
habitat was likely to contain threatened species. The attributes of habitat were then rated
and scored and the overall significance of the priority sites was ranked.
Existing information, including a pre-feasibility assessment report on the
Parramatta—Strathfield Transitway (Connell Wagner 1999), was also used in this
assessment of preliminary flora and fauna impacts.

7.3.2 Findings
The proposed transitway network would pass through approximately 60 areas of
vegetation. Of these, 10 areas have limited ecological value and minimal conservation
significance. All other remnant patches are composed of Sydney turpentine-ironbark
forest, Cumberland Plain woodland or shale-sandstone transitional forest. All of these
forest types are listed as endangered ecological communities. Many of the remnant
patches are highly disturbed and very small and their value in terms of long-term
conservation is questionable. However, any removal or major disturbance of the more
intact remnants would be considered to be of significance.
No threatened flora species were detected during the survey of habitats adjacent to the
preferred alignment of transitway links. It is considered that no individuals or populations
of threatened plants would be impacted upon by the proposed transitway network. More
detailed surveys would be carried out along individual routes as a component of the
environmental impact statement.
In the absence at this stage of detailed field surveying, no threatened fauna species
were detected adjacent to preferred transitway link alignments. Records show a total of
21 threatened species as having previously been found within close proximity to the
preferred alignment of transitway links.
A desk survey of possible habitats for identified threatened fauna was undertaken, with
the result that:
• some threatened species have only been recorded at Homebush Bay and are
associated with estuarine environments. The proposed transitway link in this vicinity is
likely to disturb estuarine areas in Duck River, near its confluence with the Parramatta
River. Further assessment is required to determine the presence of threatened fauna
in the area adjacent to Duck River;
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• the pink robin Petroica rodinogaste had not been recorded in the study region since
1975 and so was not considered further;
• the general habitat values of most of the vegetation remnants adjacent to preferred
transitway link alignments are minimal due to their highly disturbed nature and small
size;
• minimal suitable habitat areas exist for species including the green and golden bell
frog Litoria aurea, red-crowned toadlet Pseudophryne australis and giant burrowing
frog and these species are therefore not likely to be affected;
• species including the superb parrot Polytelis swainsonii, barking owl Ninox connivens,
glossy black cockatoo and freckled duck Stictonetta naevosa are considered to have
a low likelihood of occurring along the preferred alignments;
• while species including powerful owl, regent honeyeater Xanthomyza phlygia, eastern
little mastiff bat Mormopterus norfolkensis, greater broad-nosed bat Scotaenx
rueppellii and common bent-wing bat Miniopterus schreibersii may utilise habitat
areas along preferred transitway link alignments, the minimal loss of habitat arising
from transitway link construction would be unlikely to have any significant impacts;
• the swift parrot may occasionally use narrow-leaved ironbarks near existing roads
proposed to accommodate some transitway network sections, and might be
impacted upon by the loss of any roadside trees. If the planting of ironbarks were
undertaken as part of transitway network urban design works, this might assist in
compensating for any long-term reduction of ironbark status in the area due to the
project; and
• the Cumberland Plain land snail Meridolum comeouviren may potentially occur in
many of the vegetation remnants adjacent to preferred transitway link alignments.
This species might be significantly impacted upon by any loss of such habitat areas
arising from transitway network development. It is recommended that a survey and
possibly a species impact statement be undertaken for this species as part of a
detailed environmental impact assessment for each route.

7.3.3 Link-Specific Issues
Areas of significant vegetation which may be affected by the proposed transitway
network are shown on Figure 7.2.
Stands of woodland forming endangered ecological communities occur:
• near the Scout Hall at Castle Hill (Sydney turpentine-ironbark forest);
• along Windsor Road, south-east of Kellyville; and
• at Fred Caterson Reserve at Castle Hill.
However, transitway link construction would not impact upon these remnant vegetation
areas, as only existing roads would be utilised. Significant vegetation is also evident
along Old Windsor Road, north of Johnstons Bridge. However, significant stands occur
more than 20 metres from the existing road and would not be impacted upon by
proposed transitway link construction.
Significant vegetation remnants are also found on the western side of Old Windsor
Road, north of the proposed Western Sydney Orbital corridor, on the eastern side of Old
Windsor Road and on either side of Burns Road. Removal of these vegetation patches
would be likely to be significant for these endangered ecological communities.
The construction and operation of the majority of the transitway network would be likely
to have a negligible impact on flora and fauna, with the exception of the northern
section of the Parramatta-Mungerie Park Transitway link and, possibly, the Duck River
crossing associated with the Parramatta-Strathfield Transitway link. Communities and
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Figure 7.2
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O Areas of significant vegetation

species which might be affected in the northern area include Cumberland Plain
woodland and shale-sandstone transitional forest and the threatened Cumberland Plain
land snail. Further impact investigations and the development of appropriate mitigation
measures, including the preparation of a species impact statement, would need to be
carried out during the detailed design and environmental approvals stage of each link.
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Link

Location

Issue/Consequence

ParramattaMungerie Park

Western side of Old
Windsor Road north of
Western Sydney Orbital
corridor

These areas contain remnant Cumberland
Plain woodland or shale-sandstone
transitional forest which could be impacted
upon by transitway construction. Any major
disturbance of these areas of endangered
ecological community would be considered
significant and would need to be avoided
through the detailed design stage. These
areas also provide habitat for the
Cumberland Land Snail, for which a
Species Impact Statement would need to
be prepared.

Eastern side of Old
Windsor Road on either
side of Burns Road

1
BlacktownCastle Hill

No location with a major
consequence

BlacktownWetherill Park

No location with a major
consequence

ParramattaStrathfield

Foreshore margins of
Duck River

These areas contain mangroves which are
potentially significant as habitat for
threatened fauna. Until the precise alignmet
of the transitway is determined it is not
possible to quanity the level of impact or
significance.
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7.4 Soils, Geology and Hydrology
7.4.1 Methodology
The principal objective of the geotechnical assessment was to examine the
topographical, geological and soil characteristics of proposed transitway corridors, in
order to:
• identify geotechnical issues that might impact upon construction and operation of the
proposed transitway network; and
• assess the likely effects of transitway network development on sedimentation and
erosion.
The scope of the assessment included review of aerial photographs, geological maps
and soil landscape sheets of the Sydney area.

7.4.2 Findings
Topography
The landform of the Western Sydney region is generally suited for the grades required in
constructing transitways for use by rapid bus (and, potentially, future light rail) services.
The natural and existing road grades that could be expected along each link alignment
are summarised in Table 7.4.

Geology
Reference to the /:100,000 Geological Series Sheets for Sydney and Penrith indicates
that the proposed transitway network is underlain by Triassic sedimentary rocks and

Link

Average Grades

1. Strathfield-Parramatta

1% to 3%

3. Blacktown-Wetherill Park

3% to 5% (up to 20% in the Prospect Dam
area, requiring special alignment location
solution to ensure future light rail
compatibility)

4. Blacktown-Castle Hill

4% to 10%

5. Parramatta-Mungerie Park

4% to 10%
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unconsolidated quaternary sediments. The sedimentary rocks include Bringelly Shale,
Ashfield Shale, Hawkesbury Sandstone and Minchinbury Sandstone. A relatively short
section of the Blacktown—Wetherill Park Transitway link route also traverses Prospect
Picrite.

Soil Landscapes
The transitway network would be underlain by a number of soil landscapes as identified
by the NSW Soil Conservation Service (Chapman and Murphy 1989; Bannerman and
HazeIton 1990). Soil landscapes are defined as areas of land that have recognisable
and specifiable topographies and soils, and that are capable of being represented on a
map described by concise statements. The soil landscape units identified along the
preferred alignment of transitway links comprise Birrong, Blacktown, Glenorie, Gymea,
Hawkesbury, Luddenham, Picton, South Creek and Disturbed.

Acid Sulphate Soils
Acid sulphate soils are generally likely to be present in marine and estuarine sediments
of the recent (Holocene) geological age; in soils usually not more than five metres
above mean sea level; and in marine or estuarine settings. These sediments show
traces of sulphate sediment which, upon exposure to air, can oxidise to form sulphuric
acid. The acid reacts with clay minerals and dissolves metal particles in the soil such as
iron and aluminium. The resulting acid and dissolved metals that leach from the soil are
often toxic to flora and fauna.
Reference to the 1:25,000 Acid Sulphate Risk Maps published by the NSW Soil
Conservation Service for the Prospect/Parramatta region indicates that where preferred
transitway alignments are near the alluvial and estuarine plains and saturated low-lying
areas of the Parramatta River and Duck River there is a high probability of the
occurrence of acid sulphate soils within the soil profile.
For areas west of Parramatta no acid sulphate risk maps are currently available to
assess low-lying areas. However, review of available orthophoto maps indicates that all
creeks and areas containing quaternary sediments are located above Relative Level five
metres Australian Height Datum. Generally, acid sulphate soils are only encountered
below Relative Level five metres, therefore it is not expected that they would occur along
proposed alignments in this part of the study region. However, further investigations
would be prudent as part of a detailed environmental impact assessment to confirm the
above assumption.

Groundwater
A detailed groundwater assessment has not been undertaken as part of this
investigation, given the need for a comprehensive groundwater survey during the
environmental approvals phase for the transitway network. However, it is anticipated that

groundwater would generally be expected within one metre of the surface in low-lying
areas. In other areas, groundwater is not expected to have any significant implications
for the construction of the transitway network.

Erosion Potential
The potential for and the possible severity of erosion is a function of the volume and
velocity of water run-off, slope gradient, extent of land disturbance and soil erodibility.
The potential erosion hazard for the soil landscapes along preferred transitway link
alignments varies from low to moderate for non-concentrated flows of water (Birrong soil
landscape unit) to potentially very high to extreme (South Creek soil landscape unit).
This erosion potential has been considered in the course of the assessment of issues
relating to specific locations within the transitway network.

Water Quality
Watercourses (and related catchments) likely to be affected by the transitway network
are described in chapter 3.4.1. Table 7.5 provides known information on the water
quality attributes of these watercourses.
Link

Watercourse

Parramatta-Strathfield Haslams Creek

Water Quality Attributes
The water quality has been identified as being
poor and none of the water quality indicators
that have been measured have met the
Australian Water Quality Guidelines for Fresh
and Marine Waters (Australian New Zealand
Environment and Conservation Council 1992) for
the Protection of Aquatic Ecosystems or Primary
Contact Recreation.

Parramatta River
near mouth of
Duck River

Tidal flushing at this point at Silverwater Road
bridge. Sydney Water sampling near this
location has revealed that all water quality
parameters showed exceedences from the
Australian New Zealand Environment and
Conservation Council (1992) guidelines both for
wet and dry samples.

Blacktown-Castle Hill

Cattai Creek

The affected section of the creek generally
meets Australian New Zealand Environment and
Conservation (1992) standards.

Parramatta-Mungerie
Park

Toongabbie
Creek and
tributaries

Water quality in Toongabbie Creek is greatly
influenced by the degree of stormwater runoff,
soil erosion and sedimentation. The following
issues have been noted in previous research:
•total nitrogen and phosphorous levels are
generally higher than the Australian New
Zealand Environment and Conservation
Council (1992) guidelines;
'total suspended solid levels are acceptable
during low flows but exceed the guidelines
during wet weather discharges; and
'bacteria levels were found to be fairly high and
close to the upper limit for desirable dry
weather quality.

T a b l e 7 . 5 W a t e r Q u a l i t y Information

7.4.3 Management Issues
Soils
It is expected that the majority of the transitway network would be underlain by residual
soils formed from the weathering of the Bringelly and Ashfield Shales of the Wianamatta
Group. These soils are generally of high plasticity and exhibit medium to high
shrink/swell potential. Therefore, precautions would need to be taken to reduce this
potential by providing adequate drainage both during construction and in the long term.
While the consistency (strength) of these soils is generally adequate for use as a subgrade below pavement materials, it would be quite common to encounter softer areas
that might need specialised treatment prior to pavement construction. Due to the
expected high plasticity of residual soils, it is anticipated that a thick pavement design
would be required in some locations.

Embankments
Where embankment construction was required over lower lying areas, care would need
to be taken at points where soft alluvial soils might meet stiffer residual soils. The
difference in soil modulus of soft alluvial soils to that of stiffer residual soils would be
likely to lead to differential settlement of any embankments. In order to avoid such
settlement, pre-consolidation of any soft alluvial soils might need to be undertaken. The
installation of wick or sand drains might be required to assist in accelerating
consolidation of soils with poor drainage characteristics.

Watercourse Crossings and Low Lying Areas
Where a preferred transitway link alignment is located in the vicinity of Duck River and
Toongabbie Creek, the soil profile is expected to comprise variable deposits of fill
material and Quaternary alluvium. The consistency (strength) of the soil profile in these
areas is expected to be variable. Geotechnical difficulties associated with such ground
conditions could include excessive settlement, difficulties with initial stages of
construction on boggy surface soils, and the need for varying footing foundation
depths. Detailed geotechnical investigation would be required where new pavements or
structures need to be constructed in these areas.
High groundwater levels in low-lying areas could make excavation stability and
trafficability of construction sites by construction vehicles difficult. During initial phases
of construction, appropriate drainage, bridging layers and/or the use of geotextiles
might be required in such areas.

Tunnels
As part of the Blacktown-Wetherill Park link a tunnel is proposed beneath Patrick Street,
Blacktown. Various methods of tunnel construction are possible including cut and cover,
top down, or bored tunnel construction. The best overall method of construction for the
tunnel, and associated issues, would be considered during assessment and design
phases for this facility.

Bridges
New grade-separated structures are proposed to be constructed across the canal at
Duck River, Camellia, Tramway Avenue, Harris Park and from Westmead health campus
to Old Windsor Road, Northmead. It is proposed to widen the existing Johnstons
Bridge, Old Toongabbie, and the Blacktown Road bridge over Great Western Highway.
Deep alluvial deposits are expected to be encountered at the Duck River, Tramway

Avenue and Northmead sites, while residual clays over bedrock are anticipated at the
other two bridge widening sites; outcrops of sandstone are visible in the creek bed
below Johnstons Bridge.
Further investigation is required to assess the depth of a suitable foundation for bridge
footings, with all footings preferably being founded on underlying bedrock. Grout
injected pile footings could be expected to be required through the anticipated watercharged alluvial sand deposits, while conventional bored pier construction should be
feasible at the other two locations.
Figure 7.3 is a consolidated geotechnical risk map showing the distribution of
geotechnical attributes which may require some management measures during the
detailed design and construction phases.
Table 7.6 identifies specific locations along each of the transitway link alignments where
geotechnical issues require particular attention.
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Line

Location

Issue/Consequence

ParramattaMungerie Park

Park Parade, Parramatta

Widening of Park Parade - sub-grade
preparation and earthworks, sub-grade
parameters for pavement design.

Toongabbie Creek

Bridge from Westmead health campus to
Old Windsor Road, Northmead - high
groundwater table and soft fill/alluvium
deposits would influence sub-grade
preparation earthworks and foundation
depths for design of bridge footings. Acid
sulphate soils potential hazard. Erosion of
creek banks.

Johnstons Bridge, Old

Bridge widening from four lanes to six lanes
- potential for erosion of creek banks, and
determination of appropriate foundation for
bridge footings.

Toongabbie

BlacktownCastle Hill

Burns Road, Kellyville

Two new lanes on the southern side of
Burns Road, Kellyville, between Old Windsor
Road and Windsor Road - sub-grade
preparation and earthworks, sub-grade
parameters for pavement design.

Sunnyholt Road,

Sunnyholt Road, to be widened to six lanes
- sub-grade preparation and earthworks,
sub-grade parameters for pavement design.

Glenwood
BlacktownWetherill Park

Patrick Street, Blacktown

Tunnel beneath Patrick Street - type of
tunnel, retaining walls, anchors, pavement
design, de-watering, settlement, design of
footings, existing structures.

Bridge over Great Western Blacktown Road bridge to be widened determination of appropriate foundation for
Highway
bridge footings.
ParramattaStrathfield

Intersection of Everton
Road and Mosely Road,
Strathfield

Redesign of the roundabout - excavation of
existing pavement and potential realignment
of kerbs required to construct roundabout.

Cooper Street, Strathfield

Extension of Cooper Street to Leicester
Avenue - earthworks to construct new
pavement through existing landscaped
garden.

Chapman Street to
Parramatta Road,
Strathfield

Construction of roadway and ramp along
the existing railway lines - sub-grade
preparation and earthworks for construction
of pavement. Construction and slope
stability of ramped pavement down to
Parramatta Road.

Tramway Avenue, Harris

Bridge across the canal to link James Ruse
Drive with Tramway Avenue - high
groundwater table and soft fill/alluvium
deposits would influence sub-grade
preparation earthworks and foundation
depths for design of bridge footings. Acid
sulphate soils potential hazard.

Park
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For the majority of the proposed transitway network, conventional engineering methods
for design and construction would be applicable. However, where transitway links are
proposed to pass through lower lying areas and/or watercourses, it is expected that a
greater level of geotechnical investigation and analysis would be required.
Nevertheless, it should be noted that the location of preferred link alignments need not
be changed to avoid passing through these areas. Through further investigation and
consultation during the assessment and design phases, practical and cost-effective
solutions using conventional design and construction methods can be achieved.

Water Quality
Run-off during construction and operation poses the most significant threat to water
quality. During construction the most significant impacts on waterways are likely to be
erosion and sedimentation. During operation a build up of contaminants such as fuel,
oil, shreds of tyres, exhaust emissions, plastics and metals, and litter are likely to impact
on aquatic ecology of associated waterways. Run-off from roadworks has the potential
for long-term environmental effects on water quality; it is considered imperative that Best
Practice management strategies be implemented during both the construction and
operation phases to minimise the pollutant load entering the catchments.

7.5 Contaminated Land
7.5.1 Methodology
Contamination of soils and groundwater by chemicals, heavy metals and/or other
materials can constitute a risk to human health and ecological communities should
exposure to such contaminants occur. The proposed transitway network has been
reviewed to identify areas of potential soil and/or groundwater contamination on or
adjacent to proposed link alignments, and to assess the consequent significance of
construction works. Further, detailed investigations of the actual presence, degree or
extent of contamination will need to be carried out in the areas identified as potentially
contaminated.
Preliminary assessment included review of available historical documentation and
Environment Protection Authority records, including published aerial photographs,
review of geological, hydrogeological and hydrological information, a drive-by visual
inspection of preferred transitway link alignments, and semi-quantitative risk ranking of
potential contamination sources.

7.5.2 Findings
Potential contaminants and their sources have been identified as including:
• existing roads throughout the study region (contamination by hydrocarbons and
heavy metals, in particular lead);
• market gardens between Showground Road, Castle Hill and Sunnyholt Road, Parklea
(contamination by organochlorine pesticides, herbicides and heavy metals);
• service stations (contamination by petroleum hydrocarbons, benzene, toluene, ethyl
benzene, xylene, polycyclic aromatic hydrocarbons and lead);
• industrial premises primarily located on or adjacent to the Parramatta—Strathfield
transitway link (contamination by heavy metals, polychlorinated biphenyls, benzene,
toluene, ethyl benzene, xylene, polycyclic aromatic hydrocarbons, pesticides and
cyanides);

• quarrying at the Boral Prospect Quarry (contamination by heavy metals, benzene,
toluene, ethyl benzene, xylene, polycyclic aromatic hydrocarbons and explosives);
and
• railway premises at Strathfield, Westmead and Blacktown (contamination by heavy
metals, polychlorinated biphenyls, benzene, toluene, ethyl benzene, xylene,
polycyclic aromatic hydrocarbons, asbestos, organochlorine pesticides and
herbicides).

7.5.3 Management Issues
The principal implications of ground contamination for transitway network construction
relate to:
• the health and safety of site personnel and members of the public;
• off-site migration of contamination, facilitated by construction works; and
• off-site disposal of excess soil and groundwater arising from construction works.
The degree of risk to human health, surrounding ecosystems and construction works
from potential sources of contamination was assessed using a semi-quantitative risk
ranking. The assessment was based on consideration of the potential for contamination,
the mobility of any contaminants, exposure pathways, the geology and hydrogeology at
each identified source, the surrounding topography and distance of the contaminant
source from the transitway network.
Table 7.7 below provides a summary of those locations which, as a result of the risk
ranking, have been found to have the most significant potential to be contaminated. The
locations are mapped on Figure 7.4.
Link

Location

Issue/Consequence

ParramattaMungerie Park

Industrial units which back
onto Toongabbie Creek

The area to be traversed by the transitway
link includes a soft drinks and a
pharmaceutical manufacturer. To the rear of
the soft drinks factory is an area of
disturbed fill material, and fuel pumps are
present to the side of the pharmaceutical
factory. The units appear fairly old (at least
25 years) and it is likely that there is some
degree of contamination present that the
transitway alignment would cross. Further
investigation required where construction
activities are proposed.

At Junction of Alexandra
Avenue and Hassell
Street, Westmead

The service station is on a significant up-hill
gradient from the transitway link and
appears to be relatively old (at least 30
years). Further investigation required where
construction activities are proposed.

BlacktownCastle Hill

No locations with a major
consequence

BlacktownWetherill Park

consequence

No locations with a major
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Link

Location

Issue/Consequence

ParramattaStrathfield

Industrial premises
around Carter Street and
Hill Street, Honnebush

This area has been used for heavy
industrial purposes for at least 40 years
and, whilst current industrial activity is not
considered to represent a significant risk,
historically industrial practices may have
been more detrimental across this area.
Further investigation is required where
construction activities are proposed.

Former Newington Naval
Armaments Depot

The site is currently being redeveloped for
residential use. The former use of the site
as an armaments depot is likely to have
resulted in contamination of certain areas
as a result of fuel and ordnance storage
and maintenance activities. It is understood
that the site has been remediated to
facilitate residential development. However,
the nature of remediation and whether
roadway alignments have been effectively
remediated is not known.

Industrial land, east of
Grand Avenue, Camellia,
and on the eastern and
western sides of Duck
River, near its confluence
with Parramatta River

Extensive filling of the site has been
undertaken since European settlement.
Industrial activities have resulted in varying
degrees of contamination of the subsurface
materials. Contamination of estuarine
sediments has occurred due to direct
discharge of sewage and other industrial
discharges. Previous investigations by the
owner (Shell) show that concentrations of
chromium, lead and petroleum
hydrocarbons are low in the area of the
proposed transitway. Estuarine sediments
have recorded heavy metal concentrations
and the potential exists for organic
contaminants to be present in the
sediments. Further investigation is required,
however, preliminary assessment indicates
that contamination issues can be managed
and are not a significant constraint to
development (Connell Wagner 1999).

Former chemical works at
Wilson Park, Silverwater

This is the site of a former chemical works
where activities included manufacture and
disposal of chemicals and chemical
wastes. The Environment Protection
Authority notices served on the site indicate
that both soil and groundwater in this area
are contaminated. Contaminants include
benzene, polycyclic aromatic hydrocarbons,
pesticides, heavy metals and cyanides.
The transitway link in this location utilises
the Holker Street busway, with the land
beneath likely to contain some degree of
contamination.
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Link

1

II

Location

Issue/Consequence

Adjacent to Potts Street
and Courallie Avenue,
Parramatta Road

From their appearance these two service
stations are estimated to be at least 25
years old. They both include motor vehicle
workshops and, at the time of the site
inspection, there was visible oil staining
around the workshop and forecourt areas.
The service stations are both located
slightly up-gradient from the transitway link
and are within an area of superficial fluvial
deposits associated with Powells Creek. As
such, there is likely to be shallow
groundwater present beneath the sites that
would facilitate the migration of
hydrocarbon contamination (if present) to
the transitway. Further investigation is
required where construction activities are
proposed.

At Junction of Alfred and
George Streets, Harris
Park

The service station comprises a small local
garage with workshop area. It appears old
(at least 30 years) and is slightly upgradient of the transitway link. The
underground tanks are located close to the
road (approximately five metres) and the
site is near the Parramatta River where
groundwater may be at shallow depth
below the site. Further investigation is
required where construction activities are
proposed.

Plant hire premises at
corner of George and
Harris Street, Parramatta

The plant hire site has fuel pumps
indicating the presence of underground fuel
tanks. The fuel pumps appear old (at least
30 years) and the site is slightly up-gradient
of the transitway link. Parramatta River is
situated on the opposite side of the
alignment to the plant hire depot, which is a
strong indication that any site-derived
contamination would migrate beneath the
alignment. Further investigation is required
where construction activities are proposed.
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1.

Private service station adjacent to Potts Street on Parramatta Road, Strathfield West

2.

Ampol Service Station adjacent to Courallie Avenue on Parramatta Road, Homebush

3.

Industrial premises around Carter Street, Homebush

4.

Former Newington Naval Armament Depot, Newington

5.

Wilson Park (former chemical works), Silverwater

6.

Industrial land east of Grand Avenue and either side of Duck River, Silverwater and Rosehill

7.

Shell service station at junction of Alfred and George Streets, Harris Park

8.

Plant hire premises at corner of George and Ham's Street, Harris Park

9.

Private service station at junction of Alexandra Avenue and Hassell Street, Westmead

10. Industrial premises between Toongabbie Creek and O'Briens Road, Westmead

Route subject to further investigations

For most of the transitway network, construction would involve linemarking and
resurfacing of the existing roadway. This would have negligible impact with regard to the
disturbance of contaminated land and the dispersal of contaminants. Where it is
proposed to reconstruct roads, intersections realigned or stations constructed, site
contamination at the above locations would be likely to be an issue during the
construction phase of the project, requiring detailed investigation and the development
of appropriate management measures at the environmental approvals stages.
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7.6 Heritage
7.6.1 Methodology
A desk top assessment of the possible impacts of the proposed transitway links on
items of heritage significance was carried out. The heritage assessment was designed
to identify potential impacts of the proposed development on Aboriginal relics (relics as
defined by the New South Wales National Parks and Wildlife Act 1974) and nonindigenous heritage items as defined by the NSW Heritage Act 1977 and the
Environmental Planning and Assessment Acts 1979.
The Western Sydney transitway corridors pass through three Local Aboriginal Land
Council areas. The major part is within the Deerubbin Local Aboriginal Land Council
area, the southern section is in the Gandangarra Local Aboriginal Land Council area
and the north-eastern section within the Metropolitan Local Aboriginal Land Council
area. All Local Aboriginal Land Councils were informed of the proposed development
and desktop assessment. Local Aboriginal Land Council were assured that this was a
preliminary assessment and that once the routes had been finalised, a full survey of all
routes would be undertaken by an archaeologist and Local Aboriginal Land Council
representatives.
The assessment identified local environmental observations relevant to the
archaeological sensitivity of the study area and all known archaeological sites in the
vicinity of the proposed transitways as recorded in the site registers of the Australian
Heritage Commission, NSW Heritage Council, NSW National Trust, NSW National Parks
and Wildlife Service and the Heritage Schedules of Parramatta, Holroyd, Auburn,
Strathfield, Concord, Baulkham Hills and Blacktown Councils. Areas of potential
archaeological sensitivity were derived.

7.6.2 Findings
A total of 10 indigenous heritage items from the National Parks and Wildlife Service
Sites Register were identified in the vicinity of transitway links. Seventeen areas of
potential archaeological sensitivity were identified by a predictive model developed to
assess potential distribution patterns of indigenous sites across the proposed transitway
links.
There was no field component of the indigenous heritage assessment. A full survey of
all Western Sydney transitway links by an archaeologist and representatives of
appropriate Local Aboriginal Land Councils would be required to determine the
locations of as yet unrecorded sites along the transitway links. None of the known sites
would be directly impacted by the proposed transitway links, however consultation with
the relevant Local Aboriginal Land Councils would be required prior to final route
selection.

1

A total of 52 non-indigenous sites was identified in the vicinity of the transitway links. Of
these 17 are within the Parramatta local government area, seven are in Blacktown local
government area, five in Strathfield local government area, three in Baulkham Hills local
government area and two in Auburn local government area. An additional 18 sites are
located along and within the Old Windsor Road easement which forms the boundary
between Blacktown and Baulkham Hills Council areas. These items are listed in the
local environment plan schedules of both Councils.
All of the non-indigenous heritage items which would be directly affected are in the
section of the transitway link from Parramatta to Mungerie Park. All items within the
impact area are either within the Old Windsor Road easement or immediately adjacent
to it. Figures 7.5 to 7.8 show the general location of indigenous and non-indigenous
heritage items along this transitway route.
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Care needs to be applied in the detailed planning of this section of the network to
ensure that the significance of the identified heritage items is not adversely affected. The
historic alignment of Old Windsor Road is considered to be a regionally significant item
and its significance for future generations should not be compromised.
The heritage assessment concluded that the relocation of the section of the Western
Sydney transitway link through Old Windsor Road to avoid impact to this National Estate
registered heritage item should be considered. However, this result should only be
necessary if the agreement cannot be reached between the Roads & Traffic Authority of
NSW, Department of Transport, Australian Heritage Commission, NSW Heritage Office
and National Parks and Wildlife Service in regards to how the transitway link and
proposed stations traverse the historic alignment.
There are no known heritage impediments to the other transitway links, provided
appropriate management recommendations are implemented in conjunction with any
additional requirements made by the National Parks and Wildlife Service, NSW Heritage
Office, Australian Heritage Commission and local councils. This is subject to detailed
environmental impact assessment of each project.

7.7 Social Effects
7.7.1 Introduction
The approach to a preliminary identification of social impacts as part of an overview
assessment of the transitway network has included:
• defining the socio-economic context of the proposal to assist an understanding of
existing and future community needs;
• defining the areas of greatest sensitivity to the impacts of transitway development;
• assessing potential impacts of the transitway link options; and
• assisting in the definition of optimal link alignments, and the urban design solutions
to potential community impacts.
A discussion of the socio-economic environment and other demographic features of the
study region is included in chapter 3.2. The social impact analysis described in this
chapter concentrates on identifying areas where the proposed transitway network might
impact upon individuals or communities. Potential social or community impacts have
been considered as part of the selection of preferred alignments and in the formulation
of planning and urban design principles (see chapters 3, 5 and 6).
An important part of social impact assessment involves the discussion with the
community of anticipated impacts. The exhibition of this Overview Report will be the first
opportunity for many groups to contribute to the proposal and impacts. Thus this
assessment is preliminary only and a full social impact assessment will follow as part of
an ongoing environmental impact assessment; design and approvals processes.

7.7.2 Groups and Communities Likely to Be Affected
A range of communities and groups are likely to be affected. Groups can be identified
broadly as existing and future public transport users and providers. Communities
alongside the route are also examined.
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Groups
Many groups would be affected by the proposal, as it would supply a new regional
passenger transport service. Groups that might be affected in some way by the
transitway network include:
• existing transport providers, including study region bus service operators;
• people who currently must use private vehicles for trips that could be serviced by the
transitway network;
• people who provide commercial services to existing bus passengers; and
• people who have difficulty in using private motor vehicles, for reasons of ability,
affordability, age or preference, and who would enjoy new access opportunities as a
result of the proposal.

Communities
A community can be defined as a social, demographic and territorial entity that has
characteristic patterns of multiple services and facilities, solidarity, collective action, and
modes of social inter-relationships (Westerman 1998). Often communities are defined
by local councils into precincts that meet the above criteria. Sometimes, in more
recently developed areas, suburb boundaries coincide with inherent community
boundaries, prompted and further defined by urban design and obviously differing
development.
Assumptions about the physical development and operation of the transitway network
that are important in social and economic respects include:
• the space required by transitway infrastructure;
• acquisition requirements;
• land use changes arising from the operation of transitway services; and
• noise generated by transitway operations.
These matters are outlined elsewhere in this report.

7.7.3 Social and Community Impacts
For transport and road projects of this nature, a system of identifying and classifying
social and community impacts as macro, meso and micro has been developed
(Westerman 1998). Macro impacts are the broader potential impacts of a proposal;
meso impacts are impacts that relate to those communities in the vicinity of a transport
corridor; micro impacts relate to potential impacts on those residences immediately
adjacent to the transport infrastructure or route alignment.

Macro Impacts
Over 900,000 people — including above average numbers of young people — live in the
local government areas which would be affected by the proposed Western Sydney
transitway network.
The Western Sydney region has developed on the basis on the private motor vehicle
being the primary form of transport. The transitway network would result in enhanced
access opportunities with increased access to employment centres and opportunities;
faster public transport travel times; and more efficient use of both household monetary
resources and the time available for travel purposes. There would also be a greater level
of choice as to the use of regional facilities, including commercial and community
facilities. These are considered to be the primary macro impacts of the proposal.

7.29

The transitway network has been planned to enhance public transport links to town
centres and major facilities throughout the study region. These regional facilities include:
• Parramatta centre (including Westfield Shopping Centre);
• Blacktown centre (including Westpoint Shopping Centre);
• Castle Hill centre (including Castle Towers and Castle Hill main street shopping
centres);
• The Westmead health campus (including Westmead Hospital, New Children's
Hospital and Cumberland Hospital);
• Blacktown Hospital;
• Homebush Bay facilities;
• Sydney Markets, Flemington;
• Parklea Markets;
• University of Western Sydney Nepean (Westmead and Parramatta campuses);
• Rosehill Gardens Racecourse; and
• Western Sydney Institute of TAFE (Castle Hill).
There are numerous other social, sport and leisure, educational and religious facilities
along proposed transitway corridors. Increased levels of accessibility by way of
transitway services to these facilities would assist communities in a variety of ways. In
particular, recently developed and currently developing residential areas in Newington,
Bella Vista, Stanhope Gardens, Kellyville and Glenwood would be connected to regional
facilities by both direct trunk and local feeder transitway services.
Having a transport choice is particularly important for:
• people aged between 15 and 24 years (with this population likely to contain a high
proportion of students, people on a low income, people seeking employment and/or
people dependent on public transport for other reasons such as being without a
driver's license);
• people aged 65 years or more;
• people not fluent in English;
• households on low incomes; and
• unemployed people.
For each of these groups of people there were significant parts of the study region that
had proportions of people higher than the Sydney metropolitan region average. Different
areas had different proportions of people with the above characteristics, with the social
benefits to be gained from providing public transport infrastructure consequently
differing for each proposed transitway link.

Meso Impacts
The communities of interest along each transitway links (Figures 7.9 to 7.11) were
assessed for the potential meso, or local, impacts of the proposal. Potential meso level
impacts could include:
• the effective severance of a community, in the absence of effective urban design
measures integrating transitway facilities within a local area;
• local traffic changes as a result of the proposal, leading to changes to access and
circulation patterns; and
• local land use changes.
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Community Severance
Communities of interest that were identified as requiring special urban design mitigation
of severance impacts include the following areas:
• Newington (optional alignment);
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• Old Toongabbie;
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• east Parramatta; and
• Strathfield.
These areas would require careful urban design treatment to ensure that transitway
facilities blended with the urban environment and provided sufficient appropriate
crossing points to promote pedestrian connectivity. All stations in these locations should
feature at-grade pedestrian crossings.

Traffic Changes
The transitway network would not, generally, adversely affect local traffic circulation
conditions. The most significant impact would be on some local roads on which some
intersections would be upgraded (including signals) with the provision of an adjacent or
crossing transitway link. This would also promote pedestrian connectivity and safety.
Areas of potential impact include:
• loss of on-street parking/cycleway in Castle Hill (Castle Street and Rowallan Avenue
area);
• provision of bus lanes and stations near local streets accessing some sections of
Sunnyholt Road and Old Windsor Road, potentially hindering driver sightlines;

0 r\--

• changed traffic conditions around Westmead, potentially increasing local driver
delays;
• George Street becoming two-way in east Parramatta, affecting local traffic circulation
patterns;
• changes to access conditions along Grand Avenue, Camellia, with potential effects
on heavy vehicle and freight rail movements;
• altered traffic circulation patterns in the newly-developing suburb of Newington, due
to the provision of transitway lanes along the major north-south collector road,
Newington/Oceania Drive;
• modifications to transitway routes during special events, if transitway serves Sydney
Olympic Park directly; and
• changes to the traffic performance of Leicester Avenue and Raw Square, Strathfield
arising from the provision of a bus priority signalised intersection.

Land Use Changes
Strategic issues relating to land use changes which could result from transitway
operations are discussed in chapter 3.8.
Subject to detailed design, a number of transitway stations serving transitway links
along Sunnyholt Road and Old Windsor Road could require the acquisition of land.
Opportunities for land use change could arise from any redevelopment of parcels of
land in such locations. On the Parramatta—Mungerie Park transitway, the proposed
Fitzwilliam station would be a significant hub for trunk, local feeder and integrated
express services, potentially requiring some land acquisition and presenting associated
opportunities for land use change over time.
Generally, land use changes supporting the function of the transitway network would
have a positive impact on local communities. Negative local impacts on adjacent land
uses (particularly residential) could relate to visual changes, modified traffic conditions
and increased noise in some locations.

7.7.4 Micro Impacts
Micro (or immediate) impacts would be felt by adjoining land uses. Potential micro
impacts of the transitway network would include:
• loss of pedestrian access, or increased pedestrian travel distances;
• loss of on-street car parking;
• interference to property frontage access;
• property acquisition; and
• general environmental amenity impacts such as:
- visual impacts;
- noise impacts; and
- safety impacts.

Pedestrian Connectivity
A principal concern for the design of a transitway link would be to address possible
effects on pedestrian movements and connectivity. Regional destinations such as major
shopping centres would be impacted to a relatively low degree by the proposed
network, given the current high reliance on private vehicles to reach these destinations,
and the improved public transport access provided by transitway services. Residential
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areas, schools, local recreation facilities, local shops and the links between these
destinations would be more significant locations in terms of designing for maintained or
improved walking access.
All transitway station environments would be provided with appropriate pedestrian
crossing controls. In most cases, these would be provided at grade. Only on the busiest
roads would grade-separated crossings be considered and, even on those roads,
existing and new signalised pedestrian crossings would be used wherever possible. In
all locations, any negative impacts on pedestrian safety would be mitigated by the use
of fencing and other landscaped physical barriers - providing clearly designated
pedestrian crossing points - and local educational activities.
Areas of potential high to moderate impact in theses respects include:
• Rowallan and Castle Streets, Castle Hill. These streets are primarily residential and
connect with over nine community facilities such as schools and tennis courts. Castle
Towers is located at the eastern end of Castle Street. Pedestrian usage is likely to be
high and random. The mitigation of operational impacts on pedestrian access could
include the setting of transitway service speed limits below the current level of 50
kilometres per hour;
• outside Parklea Markets, where pedestrians are likely to cross at random;
• outside the food and shopping area in Kings Park on Sunnyholt Road, where
pedestrians are likely to cross at random;
• near the schools to the west of Sunnyholt Road, Blacktown, which are likely to
generate significant pedestrian movement from the residential areas to the east.
Pedestrians not crossing at the signalised intersections (500 metres separate the
signalised pedestrian crossing and Fifth Avenue) would cross the Blacktown-Castle
Hill Transitway;
• Patrick Street (southern end) and Bungarribee Road, Blacktown. These primarily
residential roads are used for pedestrian access to Blacktown centre. Pedestrian use
is likely to be high and random, especially given Bungarribee Road's divided
carriageway. The mitigation of operational impacts on pedestrian access could
include the setting of transitway service speed limits below current levels;
• pedestrian connections across Blacktown Road to St Martins shopping centre, which
would not link directly with the proposed St Martins station and McDonalds outlet, a
major pedestrian attractor. While the signalised intersections of Leabons Lane and St
Martins Crescent with Blacktown Road provide pedestrian facilities, crossings are
likely to be more focused on these land uses;
• pedestrian crossing facilities across the Prospect Highway at HomeBase station,
Prospect;
• pedestrian crossing facilities to Seven Hills North Primary School across Old Windsor
Road;
• the Old Windsor Road section of the Parramatta-Mungerie Park Transitway through
Old Toongabbie. Residences on and alongside this link are currently faced with poor
pedestrian access facilities across Old Windsor Road. Access to Fitzwilliam and
Hammers stations would increase pedestrian activity;
• any transitway access via the Westmead health campus, which would require careful
design to maintain secure and uninterrupted pedestrian movement between transport
and hospital facilities, and between the Westmead and New Children's Hospitals, as
at present;
• Parramatta East, currently a mix of commercial, industrial and low to medium-density
residential land uses. Pedestrians are likely to cross local streets at random and, at
present, without signalised or controlled facilities. Parramatta-Strathfield Transitway
services could affect pedestrian amenity and safety through this area;

• the newly developing suburb of Newington, with medium-density housing lining
Newington/Oceanic Drive. This divided carriageway would encourage people to
cross the Parramatta—Strathfield link at random; and
• the Strathfield north residential area, where pedestrians would have to cross the
Parramatta—Strathfield Transitway on the quiet residential Cooper Street. Pedestrian
use is likely to be random. Mitigation of any impacts on pedestrian access could
include the setting of transitway service speed limits below current levels.

Vehicular Access
Vehicular access to most fronting properties would not need to be affected by the
development of a transitway link. The selection of most transitway links has taken into
account local community needs for access by using arterial roads or new corridors.
Where it is proposed that a transitway use existing roads that are connected by
driveways to private property, vehicles would be allowed to cross any transitway lane.
Periodic access difficulties could occur at driveways adjacent to or downstream of
transitway stations. During busiest transitway operation times, more than one bus could
stop at some stations. Kerbside buses, together with station shelters and signs, could
obstruct drivers vision when trying to exit from a driveway, requiring care in the siting
and design of stations. However, these issues are likely to associate only with the busier
Parramatta—Mungerie Park and the southern section of the Blacktown—Castle Hill
Transitway.
Kiss-and-ride activity may occur at some stations at the point at which pedestrians enter
a station. There could be varying degrees of informal kiss-and-ride and parking activity
around most stations, including in residential streets. There might be a need to
introduce parking restrictions to protect residential areas adjacent to stations from the
encroachment of all-day transitway user parking and any loss of access to properties.
There would also be a need for monitoring to ensure the effective management of the
supply of parking, especially in the early years of Western Sydney transitway network
operation.
Location which could be affected by such impacts include:
• Rowallan and Castle Streets, Castle Hill;
• southern end of Patrick Street, Blacktown;
• Hawkesbury Road and Alexandra Avenue, Westmead;
• George Street, Alfred Street and Tramway Avenue, Parramatta East; and
• Cooper Street and Mosley Street, Strathfield.

Potential Loss of Environmental Amenity
General negative amenity impacts arising from transitway network development could
include changes in noise impacts, a reduction in amenity, reduced pedestrian safety or
loss of open space. Areas which could be exposed to noise impacts are identified in
chapter 7.2, with relevant mitigating strategies.
With transitway links generally proposed to be located in existing road corridors,
transitway stations have the greatest potential to impact on perceived levels of visual
amenity. The design, bulk and appearance of shelters will be important in this regard,
particularly where a station is in a low-trafficked suburban residential street or where
there are adjacent houses. This situation is characteristic of a number of stations along
all proposed Western Sydney transitway links.
Particular land uses along transitway corridors, such as health and educational facilities,
have special amenity needs. Any Parramatta—Mungerie Park Transitway access through

the Westmead health campus, for instance, would require careful design to ensure an
acceptable level of impact on patient amenity.

7.8 Cumulative Impacts and Conclusions
7.8.1 Cumulative Impacts
When considered individually, many development activities have relatively minor
impacts; however, when considered collectively they may cause significant impacts on
the environment. The potential consequences arising from the additive effects of
incremental development can be termed cumulative impacts.
Environmental impacts of the proposed transitways vary for each designated corridor,
largely dependent upon whether routes will operate on existing roads or will require the
construction of additional pavement as part of an exclusive transitway alignment or
would be within existing road reserves. The location of cumulative impacts is illustrated
in Figures 7.12 to 7.14.
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Proposed transport infrastructure
Transitway network
Route subject t o f u r t h e r investigation

Generally, parts of the transitways where new pavement is proposed might experience
impacts arising from the:
• clearing of vegetation;
• removal or disturbance of heritage items;
• changes in visual amenity;
• changes to access arrangements;
• severance of residential areas/properties;
• property acquisition;
• change to character of an area;
• change to noise environment; and
• change to air quality.
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Where transitways are proposed for existing, or within existing, road alignments, impacts
are unlikely to be as significant, but nevertheless could arise from:
• changes to traffic access/circulation;
• removal or disturbance of heritage items;
• changes to property access;
• changes to patterns of land use; and/or

1

• changes to pedestrian connectivity and safety.

7.8.2 Combined Cumulative Impacts
The combination of impacts from the Western Sydney transitway network and other
unrelated development within western and north western Sydney could contribute to the
cumulative impact of the proposal. Since the region in which the transitways are
proposed is located within a major growth area of Sydney, a number of other

developments are also proposed. These include residential, commercial and
infrastructure projects. Combined all these could diminish particular resources or impact
cumulatively within an area or location.
Conclusions drawn from the analysis of combined cumulative impacts include:
• The presence of several major industrial areas in the vicinity of the transitway network
is expected to have a cumulative impact on air quality within local areas and in the
region as a whole.
• Noise generated by major commercial, residential and industrial areas would
contribute to the cumulative impact of the transitways network.
• Commercial centres, residential and industrial areas that require a high level of
access and parking are expected to have a significant cumulative impact with the
transitways network.
Combined impacts for the study areas relate mainly to traffic management and amenity.
In the city and town centres, traffic, noise levels and air quality would not be changed
significantly by the operation of transitways therefore, collectively, it is not considered a
significant impact. In industrial areas air quality, visual amenity and noise are not major
issues, however there are implication for traffic and access. Trucks and other vehicles
entering and existing industrial premises may experience access difficulties and some
traffic problems. In major health and educational institutions the presence of transitways
would be of significant benefit for those dependent on public transport. However, visual
amenity (particularly in schools and Westmead Health Campus) may be reduced and
noise levels may increase.
Ultimately, the increased urbanisation of the western Sydney area is likely to have an
ongoing combined effect with the transitway network with associated impacts relating to
increase in traffic, changes to access patterns, demand on services and changes in
land values.

7.8.3 Transitway Associated Development
The cumulative impact of development associated with the transitways was assessed in
terms of three land use groups, these being residential, commercial and employment.
The following conclusions can be made:
• With the improvement of accessibility between residential and employment areas,
transitways is expected to stimulate new commercial/retail and employment
development in the vicinity of major bus stations.
• Higher residential densities may be expected in residential areas within walking
distance of stations.
The construction of the Western Sydney transitways infrastructure is likely to effect a
change in land uses in surrounding areas, particularly in the vicinity of major bus
stations. Retail and commercial developments such as supermarkets, chemists and
small specialist shops may be proposed to cater for new passing trade. Higher density
residential developments may be proposed offering transport convenience and
accessibility. The cumulative land use impacts therefore relate to the likely change in
land uses around the transitway hub stations that would, in turn, change the urban
character of the region. The region could benefit from an alternative means of transport
for a predominantly car dependent.
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7.8.4 Management and Staging
Cumulative impacts occurring as a result of the development of the transitways can be
categorised into four stages depending on the stage of the transitway: Pre-construction,
Construction, Pre-Operation and Operation. Management measures and actions are
suggested to ameliorate such impacts.
Table 7.8 identifies the likely impacts of the transitway network development at the
various stages of construction and operation, relating to the three different types of
alignment proposed, that is, existing roads (E), widened roads (W) and exclusive
alignments (N).

Pre-Construction
This stage incorporates all activities (and associated impacts) required to prepare the
transitway alignment for development. This includes the acquisition of private property,
the clearing of potentially significant native vegetation, the management of or excavation
of acid-sulfate soils and the management of disturbance of important heritage sites.
Adequate management measures need to be in place to:
• compensate private property owners;
• obtain licences/approvals to destroy or salvage heritage sites;
• obtain necessary approvals to re-zone/prepare land for transitway and related uses;
• gain consent in accordance with various environmental approvals and licences (for
construction activities);
• prepare necessary environmental management plans, for example, for sedimentation
and erosion and local area traffic management;
• supervise the clearing of vegetation and activate planting schemes; and
• supervise during the excavation phase.

Construction
The construction of pavement and station platforms and buildings is likely to have
impacts that include increased noise levels, creation of dust, reduction in visual amenity
and reduction in water quality. Measures to mitigate these impacts include:
• enforce time limits on construction activity;
• implement environmental management requirements; and
• install temporary detours and traffic management schemes.

Pre-Operation
After the construction phase is completed adequate measures are required to mitigate
the likely impacts before the transitway's operation phase. Impacts include changes to
local traffic flows and access to properties, reduced pedestrian connectivity and safety,
increased noise levels, reduced visual amenity and severance of residential
communities. Measures to mitigate these impacts include:
• provide alternative access options for residents and business owners;
• construct or improve pedestrian overpasses, crossings and refuge islands;
• construct noise barriers; and
• screen transitways with dense vegetation or structures.
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all
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Ell
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Action Required

• Adequate compensation for residential and other private land
owners
• Clearing of significant native vegetation • Identification of significant species and supervision during clearing.
Planting schemes to immediately replace vegetation
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sulphate
soils
Supervision
during removal and disposal
Excavation
•
•
Clearly
identify
Disturbance
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potential archological sites. Assess impact of
to
•
•
vibration during construction

Pre-construction • Acquisition of private property

Pre-operation

•
•
•
•
•

Increased noise and vibration levels
Restricted traffic thoroughfare
Dust emissions from site
Reduction in water quality
Reduction in visual amenity

• Change to local traffic access and
flows
• Reduction in pedestrian conectivity
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• Increased noise levels
• Reduced visual amenity
• Community severance
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•
•
•

ROI

E W N E W N E W N
V

V

V

V

V

V

V

V V
V V

V V

V V

V
V V
V V
Vs/
V

V
V V
V V
Vs/
V

V

V

V V
s/V
V

V V
Vs/
V

VV

Restriction on hours of operation
Provision of alternative routes
Watering/soaking of the soil
Monitoring. Appropriate disposal of waste

• Traffic management and provision of alternative access options
for property owners with restricted access
• Improvement or construction of pedestrian facilities such as
crossings and overpasses
• Construction of noise barriers: mounds, landscaping or wall
structures
• Construction of visual buffer zones with landscaping
• Improvement of pedestrian crossing facilities
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• Land use change
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• Changes to air quality

• Promote the use oftransitways to reduce vehicle kilometres
travelled and therefore improve regional air quality
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T a b l e 7 . 8 M a n a g e m e n t a n d Staging
Note: E = existing roads W = widened roads N = new roads (exclusive alignments)

V s / Ve/V

IMO

Operation
The majority of impacts that are likely to occur during the operational phase of the
transitways development can be adequately mitigated prior to its commencement.
Some impacts that can only be quantified and mitigated after the commencement
include a possible surge of development and land use change in the vicinity of
transitway stations, which can be appropriately managed at a local government level,
and a possible improvement to local and regional air quality.

7.9 Conclusions
Given the fact that most of the transitways are proposed within existing road
reservations and easements utilising existing roads, the overall environmental and social
impacts of this transitway network are not expected to be significant. This will be subject
to further detailed environmental assessment of each project.
The major impacts identified would be related to the construction phase of the
transitways. Specific environmental management measures and techniques should be
utilised to offset such impacts, including measures to control erosion and
sedimentation, especially in locations identified as having potential contamination
characteristics and on parts of the transitways that are adjacent to or traverse water
bodies.
The only area considered to be of any major significance for vegetation clearing is along
Old Windsor Road, north of Abbott Road. A more detailed investigation of this area
would need to be conducted as part of the environmental impact assessment process,
and if possible, detailed design should ensure that these areas are avoided where
possible. This area includes potential habitat for the endangered Cumberland Plain land
snail. It is recommended that if such areas are to be disturbed a species impact
statement be undertaken.
The area along Old Windsor Road was also identified as having the greatest nonindigenous heritage significance and potential indigenous heritage significance.
Additional investigations in relation to this area are recommended to minimise impacts
on the original Old Windsor Road alignment and avoid heritage items (such as
boundary markers and potential archaeological sites).
Another area considered to be potentially significant is the Duck River frontage, which
contains mangrove and saltmarsh vegetation. No listed threatened flora species have
been identified, however the habitat may contain threatened fauna species. A field
survey of this area is therefore required as part of the environmental impact assessment
process.
The major impacts associated with the operation of the transitways relate to:
• noise and vibration, from the operation of transitway buses and emanating from
associated development, such as stations and commuter car parking areas;
• visual intrusion, occurring in areas where there are currently no existing roads or
where the transitway would cumulatively impact with other developments (primarily
roads) in residential areas; and
• social impacts, associated with disruption to local area accessibility, severance and
amenity.
The noise assessment indicates that generally impacts from the operation of the
Western Sydney transitway network would be low to medium, indicating that the
Environment Protection Authority's criteria are predicted to be achieved and that
marginal or negligible impacts are expected. Further investigations relating to noted
medium and high impact areas would need to be conducted during the preparation of

an environmental impact statement. Options for mitigation of noise in defined high
impact areas would need to be considered as part of this assessment based on
technical practicality, cost benefit and community preferences.
Other potential noise impacts may be associated with buses leaving and entering
stations. Since the precise location and configuration of such stations is not known,
impacts cannot be accurately predicted at this stage. There may be a need to address
these locations during the detail design and environmental assessment process.
Social impacts have been identified primarily where new transitway alignments are
proposed adjoining or separate from existing roads. These relate to potential community
severance, changes to traffic patterns, and potential changes arising from associated
land use redevelopment. More particularly, within local areas, impacts have been
identified in relation to pedestrian connectivity, vehicular access, property acquisition,
and local area amenity. With the application of specific measures, such as local area
traffic management, the provision of linkages (across, over and under the transitway
links) and specific urban design measures (integrated with other mitigation measures,
such as noise barriers and landscaping) the impacts of the transitway links should be
minimised. Discussions during further assessment and the detailed design phases
between effected communities and transitway designers will be essential.
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Costs, Economic
Performance
and Staging
This chapter examines the costs of constructing the Western Sydney
transitway network and the subsequent economic performance of the
network.

8.1 Methodology
An economic evaluation is comparative in nature, a proposal or project case being
compared with the situation without the project, referred to as the Base Case. The Base
Case for this evaluation is the existing bus and rail system in the study area. Changes in
rail system operating costs are not included in the evaluation. Bus services in the study
area are provided by several operators and it is assumed that they would continue to
provide some services in the transitway option. On the other hand transitway bus
operations (and therefore costs) are planned as though there would be a single bus
service provider. In practice, resources and costs may vary depending on
implementation details.
The project case (called the Build Case) to be compared with the Base Case, is the
proposed transitway system. The project case comprises approximately 100 kilometres
of transitway links, excluding only the Penrith—St Marys Transitway from the list of seven
routes included in the State Government's Action for Transport 2010.
Public transport patronage projections, fare revenue and traffic projections are based
upon a purpose-built public transport model and a separate road network model called
NETANAL. The years of 1996, 2011 and 2021 have been modelled.

8.2 Evaluation Parameters
8.2.1 Evaluation Period
The evaluation period covers a 38-year period with:
• a design and construction period of nine years (2000 to 2008); and
• a 30-year benefit period (2008 to 2037).
The last year of the construction period and the first year of full operation overlap as the
construction work in 2008 would be relatively minor and full operation would be
possible.
A 30-year analysis period is recommended in the RTA Economic Analysis Manual
(Roads & Traffic Authority 1999) unless there are specific reasons for a lesser period.
One reason for using a lesser period may be the physical lives of assets. In this
evaluation, the lives of assets range from 15 years for minor stations and buses to
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40 years for utilities, earthworks, drainage and structures. This means that some facilities
would require replacement during the benefit period and after the transitways
commence operation. Thirty years is a relatively long evaluation period given the
uncertainties associated with forecasting public transport use, but the investment in the
transitways is large and requires a sufficiently long period of time after they are fully
operational for its benefits to be realised. The forecasting uncertainty is countered to
some extent by assuming that benefits remain constant after the last forecast year of
2021.
All costs and benefits are in 2000 price figures, except where noted otherwise. The main
discount rate is seven percent, with sensitivity analyses undertaken at four percent and
10 percent. The discount year, the year to which all costs and benefits are discounted, is
2000 or the first year of the evaluation period.
The first year of operation of the full transitway system would be 2008, but the
construction staging would enable some services to be operated prior to this year. It is
assumed that one eighth of annual benefits and costs would occur in 2003 and the full
amount in 2008; the benefits and costs in the intervening years were estimated from
linear interpolation.

8.2.2 Infrastructure Costs
The capital costs of the project by cost type are shown in Table 8.1. They total $1,150
million, with 86 percent being construction costs and 14 percent land acquisition costs.
The major construction cost component is pavement construction and traffic facilities
(38 percent), followed by utilities, earthworks, drainage and structures (35 percent),
major stations (10 percent) and minor stations (four percent).
Cost Type

Amount ($ million)

Share (%)

Utilities, earthworks, drainage and structures

397

35

Pavements and traffic facilities

439

38

Major stations

113

10

Minor stations

44

4

Land acquisition

157

14

1,150

100

Total
T a b l e Ell: I n i t i a l C a p i t a l C o s t s b y C o n Type

The capital costs by year are shown in Table 8.2. It is assumed that the land acquisition
costs would be incurred in the first three years of the construction period and the
construction costs would be spread over a nine year period, with the highest costs
occurring in the fourth to the sixth years (2003 to 2005). Construction costs that occur
after 2009 are for items which have to be replaced within the evaluation period.
They are:
• minor stations which have a life of 15-years and need to be replaced in 2023;
• pavement and traffic facilities which have a life of 20-years and need to be
replaced in 2028; and
• major stations which have a life of 25 years and have to be replaced in 2033.
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Year

Construction
($ million)

Land Acquisition
($ million)

Total
($ million)

2000

34

45

79

2001

51

67

119

2002

103

45

148

2003

171

171

2004

171

171

2005

171

171

2006

137

137

2007

86

86

2008

68

68

Sub-total

993

2023

44

44

2028

439

439

2033

113

113

Total

1,589

157

157

In

1,150

1,746

T a b l e 8 . 2 : C a p i t a l Costs b y Year

8.2.3 Bus Capital Costs
The bus requirement is the number of buses purchased by year over and above those
required for existing bus services in the study area. It is estimated basis that new buses
cost $350,000 and have a life of 15 years following which they are disposed of for
$35,000 (or 10 percent of their purchase price). A spare bus allowance of 10 percent of
the peak bus requirement is also included.
The number of buses required in the Base Case is increased at half the rate of growth in
passenger numbers without the transitway (0.9 percent per annum), increasing the fleet
from 427 buses in 2000 to 471 buses in 2011 and 515 buses in 2021. Transitway buses
are estimated as part of the bus operations plan to be 620 (including 10 percent
spares) in 2011. Buses in 2008, the first year of full operation, and 2021 were estimated
by using half the passenger growth rates to give numbers from the high level patronage
projections. The resulting bus fleet sizes are 605 and 698 respectively.
The costs of bus acquisition over the evaluation period is $379 million for the Base Case
and $638 million for the transitway, giving a cost for the transitway relative to the Base
Case of $259 million.

8.2.4 Maintenance Costs
There are two components to maintenance costs:
• increased road maintenance; and
• the maintenance costs of the transitway stations.
The annual costs of routine road maintenance are $7,500 per kilometre, or a total of
$667,000 per annum. In addition, road pavements would need to be resheeted once
during the evaluation period, in a four year cycle commencing 10 years after the
transitways become operational. After the next 10 years the pavements would be
rehabilitated (included in capital costs) so a second cycle of resheeting is not required

8.3

within the evaluation period. The resheeting costs are estimated from a unit cost of
$155,000 per kilometre, giving a total cost of $13.6 million or $3.4 million in the four
years 2018 to 2021.
The costs of maintaining the transitway stations are estimated as one percent of their
construction costs or $1.57 million per annum. These costs were applied in each year of
the evaluation period.

8.2.5 Bus Operating Costs
Bus operating costs for the transitways are estimated from distance travelled and bus
hours of service from the bus operations plan. Base Case bus operating costs are
estimated from current timetables.
These resources are costed at unit rates of 60 cents per bus kilometre and $40.40 per
bus hour, on the advice of the Roads & Traffic Authority. The bus operating costs are
estimated to be $7.6 million in 2011 and $11.3 million in 2021 over and above existing
costs if the transitway proceeds (see Table 8.3).
Costs in 2000
($ million)

Costs in 2011
($ million)

Costs in 2021
($ million)

Base Case

76.4

84.3

92.2

Transitway

84.1

91.9

103.6

Net costs of transitway

7.7

7.6

11.3

Option

T a b l e 8 . 3 : A n n u a l B u z O w / a l i n e Costs
Note: Figures may not add due to rounding.

8.2.6 Public Transport User Benefits
Public transport user benefits are the reduction in the generalised costs of travel from
the improved public transport services associated with the transitway. They comprise
travel time savings and reductions in costs of travel (e.g. fares) and are forecast as part
of the demand modelling process. The benefits for the base year (1996) and the two
forecast years (2011 and 2021) are shown in Table 8.4.
Year

Benefit ($ million)

1996

37.3

2011

52.7

2021

56.5

T a b l e 13.4: A n n u a l P u b l i c M a n : p o r t U W E B e n e f i t s R e l a t i v e t o t h e R a s e Ease

8.2.7 Road User Benefits
Transitway services would attract some people who currently drive to meet their travel
needs. The reduction in car trips as people make more use of public transport would
have two effects which comprise road user benefits. Firstly, there are reduced vehicle
kilometres of travel on the road system because of the diversion of trips to transitway
services. Secondly, there is a reduction in travel time to remaining road users because
there are fewer cars on the road. The estimated savings are shown in Table 8.5.

8.4
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Year

Benefit ($ million)

1996

25

2011

40

2021

45

T a b l e 13.5: A n n u a l R o a d U s e r B e n e f i t s R e l a t i v e t o t h e B a s e Case

8.2.8 Fare Revenue
The revenues from fares paid by new bus users as a result of the transitway are
included as a benefit because they affect the surplus of bus operators.
Revenues collected from new bus users are estimated from the outputs of the demand
modelling that included passenger numbers and average fares paid. In calculating
revenues for multi-modal trips an assumption was required on how much of the fare
was paid for the bus or transitway component of a trip and how much for the rail
component. It was assumed that one half of the fare accrued to bus operators and one
half to CityRail. The estimated fare revenues are shown in Table 8.6.
Year

Benefit ($ million)

1996

40.2

2011

52.3

2021

67.2

T a b l e 13.6: A n n u a l I n c r e a s e I n F a r e R e v e n u e s r e l a t i v e t o t h e B a s e Case

The fare revenues in Table 8.6 are due to new bus users, but some of those bus users
came from the rail system where a reduction in revenues occurs. Any transfer in
revenues from rail to bus may not strictly be an increase in producer surplus, although it
is a benefit to bus operators. It may not be an increase in producer surplus because
that is also affected by how rail costs change in response to a reduction in ridership. As
we have no information on how rail costs may be affected by the reduction in use of rail
services, no reduction in rail revenues is included. A sensitivity test is included in
chapter 8.3.2.

8.2.9 Accident Savings
Accident savings are estimated based on average values over the metropolitan area for
cars and buses. The three components to the safety benefit are:
• reduced car crashes as a result of fewer road kilometres (4.30 cents/kilometre);
• reduced bus crashes as a result of fewer on road kilometres by buses (8.53
cents/kilometre); and
• increased bus crashes, but at a lower rate, on the busway sections of the transitway
(2.65 cents/kilometre).
These costs are multiplied by the changes in kilometres travelled derived from bus
operations planning in the case of buses, and from an estimated savings in car
kilometres of 140 million per annum from the traffic modelling. The latter value is for
1996 and was expanded in line with the changes in car trips in the forecast years. The
resulting accident savings in each of the forecast years shown in Table 8.7, indicate that
the savings in car crashes would outweigh the increase in bus crashes associated with
the higher level of bus services by a significant amount.

8.5

Vehicle/Operations

2011($000)

2021 ($'000)

Cars

6,990

7,421

Buses on roads

-101

-204

Buses on Transitway

-472

-532

Total

6,418

6,686

T a b l e B.7: A n n u a l A c c i d e n t S a v i n g s r e l a t i v e t o t h e e a s e Ease
Note: Figures may not add due to rounding.

Costs and benefits are included in the evaluation for changes in vehicle emissions and
noise. They are estimated from changes in kilometres of travel. The unit costs applied
are (cents/kilometre):
• Car:

emissions cost 1.0

noise cost 0.8

• Diesel bus:

emissions cost 10.0

noise cost 5.1

The emission costs include components for impacts on public health and global
warming. There are other adverse impacts of emissions, such as damage to buildings,
and of transport generally, such as visual disamenity and severance, which are not
included on the grounds that the impacts of the transitway project are marginal to
existing traffic flows. On the busway sections of the transitway the unit costs for
emissions and noise were reduced because of their distance from residents who may
be affected. The costs used were two cents/kilometre for emissions (greenhouse gas
cost only) and zero for noise.
The changes in the costs of emissions and noise associated with the transitway network
are shown in Table 8.8. There are relatively small increases overall because of the
significant improvement in bus services which will result from the transitway. As there is
some uncertainty associated with placing values on the environmental impacts of
transport operations, a sensitivity test of the emission value is included later.
Impact

2021($000)

2011($000)

Emissions
Cars

1,625

1,726

Buses on roads

-119

-239

Buses on Transitway

-356

-401

1,151

1,085

Cars

3,088

3,279

Buses on roads

-145

-292

2,944

2,987

Sub-total emissions
Noise

Sub-total emissions

T a b l e 8 . 8 : A n n u a l E n v i r o n m e n t a l S a v i n g : R e l a t i v e t o B a s e Ease
Note: Figures may not add due to rounding.

8.2.11 Residual Values
Residual values for long-lived assets are generally included as a benefit in the final year
of an economic evaluation to reflect its unused value at that time. This analysis includes
a residual value for the components of the transitway infrastructure that have an asset
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life in excess of the 30 years of operation in the evaluation period. On this basis the
residual value is $409 million (as shown in Table 8.9) that is entered in the evaluation
in 2037.
Component

Costs
($ million)

Remaining Life
(years)

Residual Value
($ million)
13

Utilities, earthworks, drainage
and structures

397

10

99

Pavements and traffic facilities

439

10

219

Major stations

113

20

90

Minor stations

44

0

0

Total

to

993

rl)

0

409

T a b l e 8 . 9 : R e s i d u a l V a l u e o f T r a n s I t w a y A s s e t s I n 10317
Note: Figures may not add due to rounding.

A residual value for buses is also required as some buses would have part of their
15 year life remaining at the end of the evaluation period. The value was calculated on a
straight line depreciation basis using the same assumptions as in the capital costing.
The residual value of the bus fleet in 2037 is estimated to be $64 million.

8.3 Evaluation Results
The results are presented in terms of three criteria:
1. Net present value or the discounted benefits minus the discounted costs, which
measures the overall economic worth of the project.
2. Net present value per $ of capital (construction costs plus property costs) invested,
which measures the efficiency of capital invested and can be used to rank projects
when capital is limited.
3. Benefit cost ratio or benefits minus non-capital costs divided by capital costs, which
provides a simple method of reporting on the worth of projects and ranking them.
Table 8.10 summarises the results in terms of the three criteria at a discount rate of
seven percent. It shows that the transitway network is economically justified with a Net
Present Value of $365.1 million, which is the amount by which the benefits would
exceed the costs over the evaluation period. The benefit cost ratio indicates that
benefits are estimated to be 1.3 times greater than the costs.
Criteria
Net present value ($ million)

Amount
365.1

Net present value per $ of capital invested

0.3

Benefit cost ratio

1.3

T a b l e 8 . 1 0 : B e n e f i t C o s t A n a l y s i s Results
Note: Discounted at seven percent per annum.

Table 8.11 shows the total of the discounted costs and benefits over the evaluation
period for each of the items quantified. The major benefits are fare revenues earned by
bus operators from new public transport users as a result of the transitway, travel time
savings to public transport users and savings to road users because of reduced car

8.7

Cost/Benefit Item

Amount ($ million)

Construction costs

-836.3

Property acquisition

-146.9

Bus capital costs

-104.1

Station maintenance costs

-14.7

Road maintenance costs

-9.9

Bus operating costs

-85.8

Public transport user benefits

497.7

Road user benefits

383.8

Fare revenues

540.6

Safety benefits

64.3

Emission costs

10.4

Noise benefits

27.4

Residual values

38.7

1

365.1

Net present values
T a b l e B.11: C o m p o s i t i o n o f R a t P r e s e n t Value
Note: Discounted at seven percent per annum.

travel by people attracted to the transitway. Capital costs for construction, property
acquisition and buses, and bus operating costs are relatively significant cost items.
The remaining benefit and cost items are minor by comparison.
Overall the transitway network shows a good level of economic justification.

8.4 Sensitivity Tests
The NSW Treasury Economic Evaluation Guidelines (NSW Treasury 1997) recommend a
discount rate of seven percent, but suggest that sensitivity tests be undertaken at four
and 10 percent. Using a lower discount rate improves the performance of the transitway
in economic terms and using a higher discount rate makes it worse.
The results are shown in Table 8.12.
Discount Rate

Net Present Value ($ million)

Benefit Cost Ratio

365.1

1.3

1,097.8

1.8

2.8

1.0

7% (Main results)
4%
10%

T a b l e B.12: E v a l u a t i o n R e s u l t s a t V a r i o u s D i s c o u n t Rates

Table 8.13 shows the effects of varying the level of construction costs on the economic
worth of the transitway. Construction costs were increased and decreased by 10
percent, giving an initial capital cost range of $1,035 to $1,265 million. The former made
the project less worthwhile while if construction costs are over-estimated, then the
project becomes more worthwhile.
As part of future bus operations planning, low and high estimates of resources required
to provide services were estimated, in addition to the most likely results reported in
chapter 8.2.5. The most likely included a requirement for 620 buses in 2011 while the
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Construction Cost Variation

Net Present Value

Benefit Cost Ratio

Main result ($1,150 million)

365.1

1.3

Plus 10% ($1,265 million)

268.7

1.2

Minus 10% ($1,035 million)

461.5

1.5

T a b l e 8.13: E v a l u a t i o n R e s u l t s w i t h D i f f e r e n t C o n s t r u c t i o n Costs
Note: Discounted at seven percent per annum.

low is estimated at 560 and 670 buses respectively. There would also be commensurate
changes in the number of bus kilometres and bus hours operated. Table 8.14 shows
the effects of the low and high bus operating costs.
Main Results

Low

High

Bus operating costs ($ million)

85.8

-14.4

166.8

Net present value ($ million)

365.1

462.7

259.7

1.3

1.4

1.2

Benefit cost ratio

T a b l e 8.14: E v a l u a t i o n R e s u l t s w i t h D i f f e r e n t B u s Resources
Note: Discounted at seven percent per annum.

The user benefits used in the main evaluation results were the most likely forecast,
but they could be in a range which is 10 percent above and below these benefits.
Table 8.15 shows the effect of varying the public transport and road user benefits.
Main Results

Lower Bound

Upper Bound

Public transport users ($ million)

497.7

442.4

553.0

Road users ($ million)

383.8

345.4

422.2

Net present value ($ million)

365.1

271.4

458.8

1.3

1.2

1.4

Benefit cost ratio

T a b l e 1E1.15: E v a l u a t i o n R e s u l t s w i t h D i f f e r e n t L e v e l s o f l i z e r Benefits
Note: Discounted at seven percent per annum.

The results for the low and high estimates of construction costs, bus operating costs,
public transport user benefits and road user benefits can be combined into scenarios to
show the overall robustness of the economic performance of the proposed transitways,
as shown in Table 8.16. The low and high scenarios show the results when low costs
and user benefits (low scenario) and high costs and high user benefits (high scenario)
are combined; in the low scenario the economic performance improves and in both
cases the Net Present Values remain positive. In the worst case scenario, the high costs
are combined with the low user benefits and still the Net Present Value remains positive,
although the project becomes marginal.
Scenario

Net Present Value

Benefit Cost Ratio

Main result (most likely estimates)

365.1

1.3

Low (low costs and user benefits)

465.4

1.5

High (high costs and user benefits)

257.0

1.2

Worst case (high costs and low
benefits)

69.6

1.1

T a b l e 8.16: E v a l u a t i o n R e s u l t s o f V a r i o u s Scenarios
Note: Discounted at seven percent per annum

The final two sensitivity tests relate to uncertainty with data estimates. As noted in
chapter 8.2.10, there is some uncertainty associated with the estimates of the costs of
emissions and noise from the use of various vehicle types. Table 8.17 shows the effects
on the economic worth of the transitway if the unit emissions and noise costs used in
the Liverpool—Parramatta Transitway Environmental Impact Statement (Sinclair Knight
Merz 2000) are used. The effect on the overall Net Present Value of the transitway would
be minor, although the estimated benefit from the reduction in emissions assumes
relatively more importance than the benefit from the reduction in noise.
Table 8.18 shows the effect of including the loss of revenue due to the reduction in
Main Results

Environmental Impact
Statement Unit Costs

Emission savings ($ million)

10.4

30.7

Noise savings ($ million)

27.4

1.7

Net present value ($ million)

365.1

359.8

1.3

1.3

Benefit cost ratio

T a b l e 8.17: E v a l u a t i o n R e s u l t s u s i n g Emissions a n d n o i s e U n i t Costs
Note: Discounted at seven percent per annum.

passengers on the rail system. It would be appropriate to use this loss of revenue to
represent the change in the CityRail's producer surplus if there was no commensurate
reduction in rail costs. The reduction in rail patronage as result of the transitways was
forecast to be 2.7 percent in 1996, increasing to 4.1 and 5.4 percent in 2011 and 2021
respectively. These are relatively large decreases in patronage so could be expected to
have some effect on rail costs in the medium to long term.

Main Results

Loss of Rail Revenue

Bus revenues ($ million)

540.6

540.6

Rail revenues ($ million)

Not included

-216.9

365.1

148.28

1.3

1.1

Net present value ($ million)
Benefit cost ratio

T a b l e a l e : E v a l u a t i o n R e s u l t s I n c l u d i n g t h e Loss o r R a i l Revenue
Note: Discounted at seven percent per annum.

8.5 Potential Economic Effects
8.5.1 Effects on Bus Operators
The effect on bus operators has been estimated by considering the cost and benefit
items that would directly affect their operations, that is:
• bus capital costs;
• fare revenues;
• bus operating costs; and
• the residual value of buses.
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Economic and financial impacts are estimated. To calculate the latter, the tax
components of bus operating costs are included, increasing the unit cost rates from
60 to 80.5 cents per bus kilometre and $40.40 to $43.04 per bus hour, as advised by
the Roads & Traffic Authority.
Table 8.19 shows that over the 20 year operating period, bus operators may experience
a surplus of $355.9 million in economic terms and $337.8 million in financial terms. As
noted in chapter 8.2.5, bus operating costs are calculated on the basis of a single bus
operator providing Transitway services. If there is a continuation of the present system of
multiple operators, costs are likely to be higher as the same productivity of buses would
not be able to be achieved.
Cost/Benefit Item

Economic ($ million)

Financial ($ million)

Bus capital costs

-104.1

-104.1

Bus operating costs

-85.8

-103.9

Fare revenues

540.6

540.6

Residual values

5.2

5.2

355.9

337.8

Total

T a b l e B.19: n e t P r e s e n t V a l u e o f I m p a c t o n B u s Operators
Note: Discounted at seven percent per annum.

8.5.2 Other Potential Effects
To increase the potential patronage on the transitway system and to reduce both
congestion and the need for increased levels of car parking at major activity centres, an
effective increase in car parking costs has been included in the public transport model.
It has been applied to Parramatta, Blacktown, Liverpool, Fairfield and Castle Hill central
business districts as shown in Table 8.20.
Centre
Parramatta

1996(costs per car)

2011(costs per car)

2011(costs per car)

$2.40

$4.80

$7.20

Blacktown/Liverpool

0

$2.40

$4.80

Fairfield/Castle Hill

0

$1.00

$2.00

T a b l e B . 2 0 : M o d e l l e d I n c r e a s e I n L o n g S t a s i C a r P a r k i n g C o s t s P e r Dag

Any surplus provided by car parking charges could possibly be applied to subsidise
transitway operating costs.

1

Without controls on car parking, centres such as Parramatta will be unable to achieve
their planned growth. An unquantified benefit of this transitway system is the reduction
in car travel to such centres, the facilitation of their growth and the reduction in pressure
on the arterial road system as a result of the transfer of potential car drivers to public
transport. The system would also improve access and facilitate development in other
parts of Sydney including the Homebush Bay area which has significant motor vehicle
access limitations.
Restricted parking supply and increased parking costs are expected to add to
transitway patronage and are an important part of the overall public transport strategy.

8.6 Staging
8.6.1 Factors Influencing Transitway Implementation
A significant amount of land use development and redevelopment is proposed in the 10
local government areas most likely to influence and be influenced by the proposed
transitway system. Along some part of all transitway routes, key stakeholders have urged
early implementation to help structure development and to influence travel choice in
favour of public transport use. Thus, the economic assessment has been based on
infrastructure completion by the year 2008 rather than the current government
commitment of 2010. This theme is continued in this section of the study report dealing
with staging of transitway system development.
Transitway network modelling and operations planning has shown that the highest
demand links include the Parramatta-Mungerie Park and Blacktown-Castle Hill sections.
These will rank with Liverpool-Parramatta as the key links in the network. There are a
number of factors that influence the consideration of a staging strategy.

Residential Development
The impact of residential development on trip demand comes into particular focus with
the Parramatta-Mungerie Park and Blacktown-Castle Hill Transitway links. Each of these
serve the Rouse Hill development area and the early introduction of transitway services
would play a significant role in influencing trip choice within this rapidly growing area.
For example, the alignments chosen for both these transitway links provide the
opportunity to effectively serve the Balmoral Road release area which is currently in the
early stages of planning. Preliminary development timing suggests that the first residents
could be moving into this area during 2003-04. The transitway links through this area as
dedicated bus roadways have been developed with the strategic objective of attracting
car users. The benefits which could flow from this decision may not be realised if
transitway services are not operating when the people move into the area.
The staging of development should meet this challenge. However, delivery of effective
services need not rely on the completion of all the infrastructure in any corridor. Rather
the staging strategy should reflect both the capital and operational investment required
to have services in place on time. Expenditure should be targeted towards building the
sections of the transitway that can deliver immediate travel time and reliability benefits.
For example, the construction of a direct priority link through the Westmead precinct to
Parramatta would be effective in removing one of the major impediments to attractive
public transport access to Parramatta from the north west. This would provide a strong
foundation for early service implementation throughout the corridor that could be
complimented by early construction of selected stations along the corridor to show
commitment and permanence. In many ways this link could be seen as the foundation
for the successful development of the Parramatta-Mungerie Park Transitway link.
A strong connection to Blacktown (for rail access) for future Balmoral Road residents
would also be important, especially prior to the construction of the North West Sector rail
link. Here, for example, early provision of targeted priority measures along Sunnyholt
Road would increase the attractiveness of the transitway link as a realistic travel option
for people in this area.
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Westmead Health Campus Development
There have been extensive discussions to identify a workable option for access to the
Westmead health campus and linking to Parramatta. There are many factors that will
come into play in determining an optimum and mutually acceptable alignment. One of
these will be the potential for transitway construction to be synchronised with new
development on the Westmead and New Children's hospitals' sites. It is too early to be
specific with regard to the development timing but there is a need for the transitway
staging to be sufficiently flexible to allow integration with the hospital development
program.

Shell Site Re-development
The option for the Parramatta-Strathfield Transitway sees the development of a
connection from Grand Avenue, Camellia, across Duck River to Silverwater Road at
Holker Street. The chief impediment to the early construction of this link is uncertainty of
timing of the redevelopment of the Shell site and the need to achieve a corridor across
this land. The timing for the development of this link would be largely dictated by Shell's
program and willingness to negotiate an alignment. The form of development may also
have a bearing on the final alignment or indeed on the ability to achieve the link at all.

Homebush Bay Future Development
The Olympic Co-ordination Authority is currently considering future development
scenarios for the Homebush Bay precinct following the Olympic Games. The traffic
access constraints would have major implications for the achievable level of
development.
Under the Living Centres Program, a study team has been established to focus on the
area bounded by the local government borders of southern Ryde, western Canada Bay,
northern Strathfield and Auburn, eastern Parramatta, including the areas of Homebush
Bay and Sydney Olympic Park. The team will focus on the future planning for this area,
including transport planning and land uses, focusing on additional housing and
employment conditions. It is important that the transitway integrates and capitalises on
the opportunities of this project.

Boral Development - Greystanes
The construction of the Blacktown-Wetherill Park link needs to be co-ordinated with the
timing of development of the Boral site at Greystanes. A formal agreement has been
reached with Boral, whereby they will dedicate the land and construct the formation of
the transitway as the development of their site progresses. If this work is delayed an
interim route may need to be introduced to establish this important strategic link in the
network.

8.6.2 Proposed Development Staging
Based on the issues identified in chapter 8.6.1 a three stage approach is proposed for
the development of the Transitway network.

Stage

Links

Development

1: Completion in 2003

Liverpool-Parramatta

In line with current planning.

2: Completion in 2005

Parramatta-Mungerie
Park

Progressive development, generally
commencing from the southern end
with the Westmead link being given
highest priority.

Blacktown-Castle Hill

Progressive development of the
southern section of the Transitway
between Burns station (at Sunnyholt
Road/Old Windsor Road intersection)
and Blacktown Interchange.

Blacktown-Castle Hill

Northern section between Old Windsor
Road and Castle Hill centre.

Blacktown-Wetherill
Park

Progressive development from the
northern end commencing at Blacktown
Interchange. The rate of development of
the Boral site may warrant consideration
of the introduction of an interim service
on a different alignment depending on
completion of the link through the
existing quarry.

Parramatta-Strathfield

It is currently recommended that
the implementation of this link follows
the other links, but the development
needs of the Homebush Bay site may
warrant revision of this staging in the
light of later decisions by government
on the future development intensity of
the precinct.

3: Completion in 2008

Table 8.21 provides an outline of the cost allocation in relation to this staging strategy.
Year

Expenditure

Stage 1

Stage 2

Stage 3

Liverpool-Parramatta

Parramatta-Mungerie Park
and Old Windsor RoadBlacktown

Old Windsor Road- Castle Hill,
Blacktown-Wetherill Park and
Parramatta-Strathfield

Construction

Construction

Construction

2000

40

20

20

2001

63

36

27

2002

90

60

2003

130

40

2004

Property

30
12

40

38

230

200

30

2005

230

209

21

2006

220

70

150

2007

90

90

2008

57

57

Total

1,150

156

47

519

98

318

Table 8.21: P r o p o s e d Capital I n v e s t m e n t Program
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Conclusions and
Recommendations

9.1 Justification for Western Sydney Transitway
Network
Evidence suggests that the proposed transitway network would be very successful in
meeting its objectives. As well as addressing community needs in terms of providing
high-quality, accessible transport and relieving traffic congestion in Western Sydney, the
proposed transitway network would also deliver environmental and public health
benefits, particularly in terms of improved air quality. The network would be an example
of economically viable public transport infrastructure as well as a facilitator of further
economic growth and employment opportunities in Western Sydney. It also provides
opportunities for urban development patterns which offer expanded lifestyle choices.
Key strategic objectives can be achieved by the implementation of the transitway
network, including:
• bridging identified gaps in current public transport service provision in the study
region;
• supporting the NSW Government's metropolitan land use and transport planning
objectives, including urban containment and targeting employment and population
growth in designated centres and areas;
• responding to employment and population growth patterns, integrating with the
existing and proposed public transport network, and meeting actual travel needs in
the study region;
• in conjunction with existing and planned rail networks, cycleway networks and key
bus corridors, achieving a strategic public transport network for Sydney;
• providing additional transport capacity to help meet the future travel demand
anticipated for the Parramatta centre, Sydney's second largest central business
district;
• providing connections to and between growing Western Sydney secondary centres
and major industrial and business park areas;
• providing transport choice to new housing areas and planned employment centres
early in the development cycle, allowing a greater chance of modifying travel
behaviour away from car use;
• creating a user-friendly and customer-oriented transport service network, with flexible
operations and ticketing which help create a seamless public transport system; and
• supporting alternative transport through the provision of cycleways and bicycle
parking.
Further, there are additional potential transitway links that might on further examination,
be found to be feasible enhancements to the Western Sydney transitway network and
the integrated Sydney public transport system as a whole.

In summary, the proposed Western Sydney transitway network would:
• address travel disadvantage currently experienced by people in many areas of
Western Sydney;
• provide improved transport choice for Western Sydney, connecting residents, workers
and visitors to all of the region's major travel destinations;
• be an integral component in Sydney's expanded and comprehensive public transport
system, and bridge the gap between heavy rail and local feeder bus services which
currently exists;
• influence travel behaviour in new urban release areas;
• provide public transport travel time benefits; and
• assist in reducing vehicle kilometres travelled and improving air quality.

9.2 Issues Remaining to Be Addressed
This report provides an overview of the opportunities, constraints and characteristics of
five of the seven transitway links proposed in Action for Transport: 2010. There are
several key areas which require particular attention in the subsequent planning of the
transitway network. These areas include:
• stakeholder and community involvement;
• detailed design development and traffic needs;
• development of an operations plan;
• environmental impact assessment and approvals;
• investigation of the feasibility of network extensions;
• integrated land use and transport planning;
• building and operating the transitway network; and
• provision of cycleways through shared transitways.

9.3 Continuing Stakeholder and Community
Involvement
This Overview Report, and a summary Planning Update, will be exhibited at various
Western Sydney venues. Various ways to find out more information will be widely
advertised. This is part of an ongoing program of community and stakeholder
involvement in the planning and delivery of the transitway network.
Written comments and submissions received as part of this exhibition will provide
valuable input into the environmental assessment and detailed design phase of the
project. Where there are significant design issues yet to be resolved, it is recommended
that key stakeholders continue to be involved in the discussion of options and final
alignments. For example, agreement still needs to be secured on the most appropriate
alignment for the Parramatta-Mungerie Park Transitway link via the Westmead health
campus. Key campus stakeholders, including representatives of the Westmead and
New Children's Hospitals, should continue to be involved.
Negotiations should also be started at an early opportunity with existing land holders
regarding the acquisition or use of land required for transitway links and stations.
Key stakeholders and the general community will be given further opportunities to
comment on the proposed transitway network as an environmental impact statement is
prepared and exhibited for each transitway corridor. This Overview Report, particularly

information contained in Chapters 5, 6, 7 and 8, provides an outline of relevant matters
for consideration in ongoing environmental impact assessment.
The involvement of local councils affected by the proposed transitway links will also be
critical in planning a network that satisfactorily integrates with the local environment.
Key matters for consideration in the detailed design phase which will require resolution
with the involvement of local councils and communities include:
• careful design of links and stations where the network traverses relatively quiet
residential areas;
• traffic and parking management around transitway stations, particularly in major
centres;
• the design of pedestrian access routes within the walking catchments to each
transitway station; and
• land use planning strategies for station walking catchments which are compatible
with local character and the accessibility profile of transitway stations.

9.4 Design Development
It must be emphasised that the designs presented in this Overview Report are strategic
concept designs only. Their purpose is to assist the community to understand the
physical characteristics of the transitway network. These physical characteristics are
likely to be subject to change as costs, property constraints, social and environmental
impacts and other factors are taken into account.
Critical issues that need to be resolved as part of the detailed design phase for the
transitway links examined in this Overview Report include the following:
• The Parramatta—Mungerie Park Transitway possibly presents the greatest design
challenge of the links investigated, in terms of:
-

providing an acceptable solution, adjacent to Old Windsor Road between Seven
Hills Road and Windsor Road, that does not have significant heritage and
ecological impacts (see Chapters 7.3 and 7.6);

- providing high-quality, attractive and safe stations in a potentially hazardous
pedestrian environment in the access denied sections of Old Windsor Road;
- accommodating transitway and stations within the relatively constrained alignment
of Old Windsor Road between Johnstons Creek and Hammers Road, Old
Toongabbie. Preliminary operations planning suggests that transitway services
may operate at up to two-minute headways during peak times along this
transitway link, and that the proposed Fitzwilliam station would be an important
interchange for transitway, integrated express and local feeder bus services. Land
acquisition around this station location is likely to be required to enable
construction of a station which meets the operational demands on this transitway
link;
right-of-way through existing industrial land adjacent to Briens
- securing a separate
Road/Cumberland Highway at Northmead to allow rapid access for transitway
services between Old Windsor Road and the Westmead health campus;
-

-

providing an acceptable solution to the accommodation of a transitway route
through the Westmead health campus, in a manner that complements and
improves access to this important public facility, and which does not unreasonably
interfere with existing health and transport facilities;
providing an acceptable solution to linking the transitway from Westmead to the
Parramatta transport interchange while allowing for traffic growth along
constrained road corridors.

• Co-ordinating the timing of construction of the Blacktown-Wetherill Park Transitway
link with the timing of development of the Boral site at Greystanes. An agreement has
been reached with Boral whereby they will dedicate the land and construct the
formation of the transitway as development of their site progresses.
• Finalising an optimum alignment for the Parramatta-Strathfeild Transitway link through
Camellia and across Duck River. Here land ownership, possible conflicts with a rail
siding and navigational and environmental constraints in crossing the river require
detailed investigation. In addition, the alignment between Holder Street and
Parramatta Road needs to be finalised in association with the Olympic Co-ordination
Authority, Department of Urban Affairs and Planning and Roads & Traffic Authority.
• Securing a transitway alignment between Parramatta Road and Strathfield railway
station. An alignment should be developed in association with proposals to
redevelop land in this area.
• Providing a transitway link along the alignment of Patrick Street in Blacktown, this
would promote the long-term economic development and integrated transport and
land use planning of that centre. For this reason, it is recommended that a tunnel
link, complemented by an underground station with direct links to the proposed
expanded Westpoint Shopping Centre, be provided.

9.5 Approval Process
The Western Sydney Transitway Network Overview Report is being publicly exhibited, and
written submissions on the report from stakeholders and the broader community are
welcomed by the NSW Government.
The information contained in this report, together with the issues and concerns raised by
the exhibition of the proposals, will be used in the preparation of one or more
environmental impact statements for transitway links. An individual environmental
impact statement may be prepared for one or more transitway links at a time, depending
on the staging and timing priorities of the NSW Government. Community input would
again be sought as part of the preparation of any environmental impact statement, and
again when each statement is exhibited, in accordance with the requirements of the
Environmental Planning and Assessment Act 1979.
The planning process for the proposed transitway network would then follow the
approval process laid down by the Act, and would include the review of public
submissions, the preparation of a representations report by the Roads & Traffic Authority
and the Department of Transport, assessment of the report by the Department of Urban
Affairs and Planning, and final approval of the project by the Minister for Urban Affairs
and Planning. Relevant reports, together with the details of the Minister's decision,
would all be made accessible to the community.
If the project is approved, any decision to commit funding to and start work on
transitway links would rest with the Minister for Transport and Roads.

9.6 Integration of Land Use and Transitway
Planning
Local community and political support would be critical to the successful implementation
and viability of the transitway network. The network's proposed use of buses would be
well-suited, in its flexibility, to the current low-density urban environment that
characterises the study region. With the progressive implementation and operation of
the network, many areas along transitway corridors would experience travel convenience
akin to that experienced around stations on the CityRail network.
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Improved accessibility could justify more intensive land uses near many stations on the
network. It would be appropriate therefore for land use change to be managed in a way
that respected sensitive natural and social environments and that improved the viability
and use of the transitway network via increased patronage.
Key actions which the NSW Government should pursue include:
• reaching agreement with local councils regarding their role as a partner in land use
planning activities along each transitway corridor, following an integrated planning
process similar to that described in Chapter 7.7;
• co-ordinating a local review of urban land along transitway corridors to assess
opportunities to target higher density land uses within walking distance of key
stations on the transitway network. Such a review would need to be integrated with
councils' rolling reviews of local residential development strategies;
• co-ordinating a review of car parking policies in key centres, employment areas and
special use precincts served by the transitway network, with a view to addressing
limits on long-stay car parking in highly accessible locations, parking pricing,
strategic park-and-ride opportunities, funding of new car parking facilities, and
incentives for existing businesses and government services to reduce car parking
demand;
• preparation of a regional environmental plan giving statutory weight to integrated land
use and transport policies and programs; and
• developing strategies to improve pedestrian access to transitway stations.

9.7 Building and Operating the Transitway
System
Following stakeholder consultations and environmental approvals processes, the
construction of transitway infrastructure and the operation of services would be
procured via a competitive tender process. While construction and the introduction of
services across the network is currently scheduled to be staged to 2010, a revised
funding scenario would allow the system to be developed and fully operational in
advance of this date.
The following key principles should inform operational planning for the transitway
network:
• The transitway network must integrate both physically and operationally with other
tiers of the public transport hierarchy. In this regard, final route selection, station
location and construction staging must integrate with the planning of other transport
infrastructure projects. Key projects where there are opportunities for integrating
transitway or express bus facilities, or where station and interchange planning needs
to be further considered, include:
Castle Hill to Mungerie
- the proposed north—west rail link, connecting Epping to
Park;
Station and the
- the Parramatta Rail Link, particularly the new Parramatta
opportunity for the integration of tunnel facilities (and thus improved opportunities
for bus priority) between Westmead and Parramatta; and
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- the Western Sydney Orbital road, west of the M2 Motorway;
• Through-routing of services and integrated ticketing are critical elements in creating
an efficient and integrated system that optimises operations, enhances viability and
attracts patronage;

• Critical to the success of the transitway network is the range of service types that
would use transitway links, including transitway-only, cross-regional, integrated
express and local feeder services. These would be required to maximise the
benefits of infrastructure and to provide a flexible public transport system capable of
responding the particular travel needs of Western Sydney;
• Adjustments to existing local and cross-regional routes would need to be achieved in
partnership with service providers;
• Wherever possible, priority access to transitway stations should be afforded to
access by bus, cycling, walking, taxi and kiss-and-ride, while park-and-ride facilities
should only be provided at selected locations. Such a strategy would enhance the
viability of the system, maximise regional returns on investment and contribute to
whole-of-trip reductions in vehicle kilometres travelled; and
• Passenger information, including electronic real-time information displays and
consistent colours, symbols and formats, is critical to the overall attractiveness and
potential viability of the transitway system and should be an integral component of
project delivery.
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Appendix

Summary of Metropolitan,
Regional and Strategic
Planning Objectives

Regional Planning Objective

How met by the Transitway Network

U r b a n F o r m a n d Structure
Maintain Sydney central business
district as the primary business centre
for the region, the State and nation

Network able to improve access to fast
regional rail services accessing Sydney central
business district

Pursuit of a compact city urban form

Transitways able to support more intensive use
of existing urban land

Reduce the rate of urban sprawl

Network able to support this objective if
complemented by public transport-supportive
land use policies

Transport
Provide and/or augment infrastructure
in nominated strategic transport
corridors

Network would implement key public transport
proposals contained in current metropolitan
planning strategies

Improve cross-regional transport links

Blacktown—Wetherill Park, Blacktown—
Castle Hill and Parramatta—Mungerie Park links
particularly address this objective

Reduce traffic congestion

Network would provide an effective alternative
to car use in transport choice-deficient areas

Reduce car dependence/halt and
subsequently reduce total vehicle
kilometres travelled

Network would help shift mode split in favour of
public transport, with this effect likely to be
most pronounced if network delivery were
complemented by measures to manage the
demand for car use

Reduce length of trips travelled by
vehicles

Network able to support this objective by
providing a non-car alternative for regional
trips — and especially by intercepting car trips
at park-and-ride interchange locations

Increase occupancy of cars and public
transport carriers

Provision of infrastructure which improves the
average public transport speeds and the
reliability of schedules would encourage the
greater use/occupancy of buses serving the
network
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Regional Planning Objective

How met by the Transitway Network

Review land use and planning controls
to support transport corridors

Transitway links would pass through many
areas with dwelling and employment densities
currently not high enough to support viable and
frequent public transport. Network
development should catalyse the review of
land use policies to ensure that transitway
service viability could be sustained

Accommodate high trip-generating
uses in centres

See land use comments above

Expand capacity of commuter public
transport network

Network would significantly increase the
capacity of Sydney's regional public transport
network

Support mode shift in favour of public
transport, cycling and walking

More frequent and reliable services on the
network would support this objective

Manage car parking availability in
highly accessible locations

Parking policies for major centres such as
Parramatta are very important in influencing
travel behaviour and mode choice and should
be considered as part of the planning for the
network

Make freight transport more
competitive

Any mode shift away from car use would result
in marginal benefits for high-value freight and
commercial users of the strategic road network

Improve road safety

Any mode shift away from car use would result
in marginal benefits for road safety outcomes.
Transitway stations would need to be carefully
designed to cater for the transfer of
passengers, particularly as most links would
utilise existing roads with high traffic flows

L i v i n g Areas
Accommodate urban fringe growth in
Urban Development Program areas
and provide adequate public transport
services in new release areas.

The Parramatta—Mungerie Park Transitway
would serve the key Urban Development
Program Rouse Hill Development Area.
Furthermore, this transitway, if implemented
soon, has the capacity to profoundly influence
mode choice among new residents, workers
and visitors. The provision of frequent and
convenient public transport in advance of new
urban development is critical in reducing car
dependence. Penrith—St Marys Transitway link
would also help achieve this objective

Accommodate 65 percent of dwelling
growth to 2016 in established urban

Much of the network passes through
established urban areas and could support the
consolidation of residential development in
these areas

areas
Provide more housing and community
services in close proximity to public
transport

The network would traverse many existing
residential neighbourhoods already benefiting
from a range of local services

Provide more affordable housing

Many transitway links pass through existing
affordable housing areas

T a b l e A l S u m m a r y o f M e t r o p o l i t a n . R e g i o n a l a n d S t r a t e g i c P l a n n i n g O b j e c t i v e s (continued)
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Regional Planning Objective

How met by the Transitway Network

E m p l o y m e n t A r e a s and
Centres
Improve accessibility between jobs and
housing
Provide equitable access to jobs,
training and support facilities

Network would provide new or improved public
transport infrastructure connecting five major
activity centres, at least 12 major employment
areas, several major health and education
precincts and many existing and planned
residential neighbourhoods

Increase proportion of employment in
nominated centres from 24 percent to
30 percent

Network directly supports employment growth
in Parramatta, Mungerie Park, Burwood,
Strathfield and Blacktown, and indirectly
supports growth in other centres through the
provision of new and convenient transport links
to regional rail connections

Provide more retail and entertainment
facilities in locations well served by
public transport

Network creates the potential for this objective
to be achieved

U r b a n Management
Integrate land use and transport
planning

Network creates the potential for this objective
to be achieved

Pursue whole-of-government approach
in planning and delivery of services

Network creates the potential for this objective
to be achieved

E n v i r o n m e n t a l P r o t e c t i o n and
Conservation
Maintain the liveability of the region by
creating ecologically sustainable
communities

Network would help achieve this objective (in
conjunction with public transport-supportive
land use planning) by providing improved
accessibility and real transport choice to
communities which are relatively poorly service
by public transport

Protect valuable environmental and
heritage resources

Care needs to be taken in the design of the
transitway links to avoid impacts on valuable
environmental and heritage resources

Improve air quality by reducing
greenhouse and other undesirable
emissions

Mode shift to high-occupancy public transport
use would have positive air quality outcomes,
especially given the use of low-emission
modern transitway vehicles
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Regional Planning Objective

How met by the Transitway Network

P a r r a m a t t a C i t y Centre
i
Accommodate 60,000 employees n
city centre and 30,000 in city surrounds

Parramatta City Centre is the principal hub
location on the network

Achieve mode split of 60 percent for
public transport for Parramatta journeys
to work
Support the new Parramatta Rail Link
Accommodate 8,000 residents in the
Parramatta Regional Environment Plan
area
Develop public transport links between
the city centre and Baulkham Hills,
Homebush Bay and Hoxton Park

Parramatta-Mungerie Park, ParramattaStrathfield and Liverpool-Parramatta Transitway
links effectively meet these objectives

O t h e r R e g i o n a l Objectives
Support the development of the Central
Western Sydney Employment Area

Blacktown-Wetherill Park and
Liverpool-Parramatta Transitway links would
meet this objective

Support the proposed urban structure
and planning objectives of the Rouse
Hill Development Area

Blacktown-Castle Hill and
Parramatta-Mungerie Park Transitway links
would meet this objective

Support and integrate with existing
regional agencies and frameworks in
the planning of the region

Network delivery requires agency coordination,
particularly relating to land use policy

Support the health, integrity and
diversity of environmental systems in
the Parramatta River and Hawkesbury
Nepean River catchments

Detailed design and construction of transitway
infrastructure would need to protect catchment
watercourses from siltation, water pollutants
and any degradation of downstream aquatic
ecosystems

1
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Summary of Opportunities,
Constraints, Planning
Principles and their
Application to Transitways

Constraints,
Planning Principles
nd their
Transitwa

rn

Opportunity/Constraint

Principle

Application

Transitways would effectively service
regional and sub-regional business
centres.

Transitways should link residential areas
to major concentrations of employment
and retailing activity.

Transitways should traverse the most convenient and rapid route to access the key
centres of Parramatta, Strathfield, Blacktown, Castle Hill and Mungerie Park.

Transitways would effectively service
employment areas, including industrial
areas and/or business parks.

Transitways should link residential areas
to the major employment areas in the
study region.

Transitways should pass through or adjacent to the following employment areas:

L a n d use
Opportunities

• Castle Hill Trading Area;
• Norwest;
• Kings Park;
• Arndell Park/Huntingwood;
• Seven Hills;
• Prospect;
• Girraween;
• areas included in State Environmental Planning Policy No. 59—Central Western Sydney
Employment Area (particularly Greystanes and Huntingwood precincts);
• Wetherill Park/Smithfield;
• Rosehill/Camellia;
• Silverwater;
• Homebush Bay; and
• Lidcombe/Flemington.
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Opportunity/Constraint

Principle

Application

Transitways would effectively service major
special use and recreation precincts and

Transitways should link all areas in the
study region with major health, education
and recreation facilities.

The transitway network should conveniently service:

areas.

11111

111111

• Westmead Health Campus;
• Rosehill Gardens Racecourse;
• University of Western Sydney;
• Blacktown Hospital;
• Parklea and Silverwater Correctional Centres; and
• Homebush Bay area.

Transitways have the potential to service
key tourism and heritage precincts.

Transitways would service residential
neighbourhoods.

Transitways can support public transport
access, especially if convenient
connections between railway stations and
key tourism and heritage precincts are
provided.

Tourists and day trippers should be able to access key tourism areas including:

Transitway infrastructure should be
designed in a way which maximises walk
access and creates the greatest
permeability for feeder routes into
residential neighbourhoods located
between transitway links.

Transitway stations should be sited to take maximum advantage of optimum feeder
bus operational network. Stations should serve a maximum 10 minute walk
catchment. Feeder bus network should serve five minute walking catchment for all
residential areas.

Employee densities in industrial
employment areas may limit the
patronage potential of transitway
services.

Public transport-supportive employment land uses should be encouraged immediately
adjacent to all transitway stations located in or adjacent to industrial employment
areas. Special attention required to walking pathways to stations and the
consideration of possible para-transit services to feed to stations.

• Parramatta Regional Park (Parramatta—Mungerie Park link);
• Bella Vista Farm (Parramatta—Mungerie Park and Blacktown—Castle Hill links); and
• Parramatta central business district (Parramatta—Mungerie Park,
Parramatta—Strathfield and Parramatta—Blacktown links).

Constraints
Industrial employment areas in the study
region have employee density levels not
generally consistent with sustaining costeffective and convenient line haul public
transport.
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Opportunity/Constraint

Principle

Application

Residential areas in the study region have
dwelling density levels not generally
consistent with sustaining cost-effective
and convenient trunk public transport.

Travelling densities in residential
neighbourhoods may limit the patronage
potential of transitway services,

Higher density dwellings should be encouraged adjacent to transitway stations in new
and developing residential precincts and in established precincts where urban renewal
is desired and encouraged by the local council.

Transitways would service areas identified
for significant urban release residential
development,

Transitways have the potential to influence
travel mode choice in favour of public
transport if implemented early in the
development phase of residential areas.

Transitway infrastructure should be implemented early in the development phase in
Rouse Hill, ADI site, Greystanes and Newington and other development areas.

Transitways have the potential to service
people on low incomes,

Transitways should effectively service
areas with people and households who
are less able to afford transport by private
motor vehicle or to buy a second
household vehicle to meet family needs.

Transitways should serve areas with higher concentrations of households and families
on low incomes, including parts of Blacktown, Seven Hills, Pendle Hill, Wentworthville,
Westmead, Parramatta and Toongabbie.

Transitways have the potential to effectively
service students and young people.

Transitways should encourage youth
patronage by:

1. All transitways should link to main youth activity generators. For example:

Social/demographic
Opportunities

• linking residential areas to key youth
activity nodes such as TAFEs and
universities, cinemas and recreational
facilities such as swimming pools; and
• being designed to attract youth (e.g.
cyclist facilities at stations).

• Parramatta—Blacktown (Blacktown TAFE);
• Blacktown—Castle Hill (Castle Hill RSL); and
• All transitways — recreatoinal facilities, cinemas and amusement centres at major
centres, e.g. Parramatta, Castle Hill, Blacktown, Castle Hill.
2. Provision of bicycle storage facilities and lockers at major transitway stations.
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Transitways have the potential to effectively
service concentrations of elderly residents.

Transitways should encourage elderly
patronage by:

Transitway services should link to the following key locations:
• Westmead health campus;

• linking residential areas to key locations •
which elderly need to access; and
•
• being designed so as the mobility
impaired can access the system easily.
•

NM

MN
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Blacktown Hospital;
business centres containing banks, post offices, Medicare and professional services;
and
major clubs.

Stations to be designed with easy path grades, ample shelter, adequate lighting to
assist safety and visibility for elderly and mobility impaired users.

Transitways have the potential to service
people not fluent in English.

Transitways should encourage patronage
by people not fluent in English by being
designed in a way which makes the
transport system easy to understand
(legible).

Transitway station designs to incorporate the use of symbols in signage and multilingual travel information, particularly for stations in key activity centres, and the
Liverpool-Parramatta link.

Transitways have the potential to service
unemployed persons.

Transitways should encourage
unemployed patronage by linking
residential areas to activity centres,
employment areas and employment
services.

Transitways should link to all established and proposed employment areas in the
region, as well as activity centres containing employment services.

Transitways have the potential to service
the working population (commuters).

Transitways should encourage commuters
to use the system through:

• Transitways should link with other transport systems (heavy rail) and routes (for
example the M2 Busway).

• provision of frequent and rapid services
to all employment nodes in and out of
the study region; and

• All major employment nodes should be served by transitways.
• Transitway stations to incorporate commuter friendly facilities, including park-and-ride
and kiss-and-ride, shelters and real time travel information.

• appropriate design of station precincts
which meet commuter needs.
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Transitways have the potential to service
residential areas with a high rate of car
ownership.

Transitways should encourage individuals
to substitute existing car trips with
transitway trips, by providing a high
frequency of service to a large range of
destinations outside peak travel times.

Transitway service levels should encourage a mode shift in areas with highest car
ownership, including the Hills district, Kings Langley and Greystanes.

Transitways have the potential to fragment
and sever existing communities.

Transitway alignments should not erode
the cohesiveness of existing communities.

Transitways should as much as possible utilise existing major transport thoroughfares.
Transitways should enhance pedestrian access across transport routes through the
provision of signalised and grade-separated pedestrian intersections. The speed of
vehicles through certain precincts would need to be limited to assist pedestrian
movement in some areas. The installation of physical barriers, such as noise walls,
should be kept to a minimum to maintain the cohesiveness of communities.

Transitways have the potential to affect the
existing environmental amenity of
communities in terms of noise,

Transitway services should not adversely
affect residential communities through
increased noise resulting from vehicle
operation.

Transitways should follow alignments with acceptable grades. Where a route cannot
avoid higher grades, noise amelioration measures might be required. Other potential
measures include quiet pavements, reducing bus speeds and noise insulation in
houses.

Transitways should attract users of key
regional open space by providing
appropriate service levels to these
destinations at times when people are
most likely to access them.

Relevant transitway services should be oriented to weekend and event timetabling with
regard to key sporting/recreation venues including:

Transit-supportive parking policies in major centres such as Parramatta would
encourage public transport use.

Constraints

Environmental
Opportunities
Transitways would service key regional
open space and recreation areas.

• Parramatta Park and Stadium;
• Homebush Bay precinct; and
• major district level recreation nodes.
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Transitways would provide opportunities to
improve air quality,

Transitways should result in an
improvement in air quality in the Sydney
basin.

Measures which might be used to exploit this opportunity include:

Ell

111111
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• applying targets for the substitution of vehicle trips along different corridors; and
• using transitway vehicles with low-emission fuel technology systems.

Constraints
Transitways have the potential to adversely
affect sensitive natural environments,

Transitway infrastructure should, wherever
practical and feasible, avoid land
containing significant ecological (flora and
fauna) resources. Where infrastructure
does affect such areas, harm mitigation
measures would need to be applied.

Areas where transitways could potentially impact on natural areas include Duck River,
Parramatta River, Parramatta Park, Toongabbie Creek and tributaries, Boral site
(Greystanes) and existing natural areas in the Rouse Hill Development Area.

Transitways have the potential to adversely
affect European items of environmental
heritage and significant cultural
landscapes.

Transitway infrastructure should, wherever
practical and feasible, avoid European
items of environmental heritage.

Effects on items of environmental heritage to be identified and mitigated during
detailed design and approvals.

Transitways have the potential to adversely
affect Aboriginal archaeological sites.

Transitway infrastructure should, wherever
practical and feasible, avoid Aboriginal
archaeological sites.

Effects on items of Aboriginal archaeological significance to be identified and mitigated
during detailed design and approvals.

Transitways might affect urban bushland as
defined under State Environmental Planning
Policy No. 19.— Bush/and in Urban Areas.
(Under State Environmental Planning Policy
No. 19, a public authority is required to
consider the effects on bushland and the
natural environment for proposals on land
containing bushland, or on land adjoining
land containing bushland).

Transitway infrastructure should, wherever
practical and feasible, avoid land
containing remnant bushland that is of
ecological, educational and recreational
value to the community.

Effects on urban bushland to be identified and mitigated during detailed design and
approvals.
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Transitways would encounter steep grades.

Where routes traverse steep grades,
transitway performance (travel times,
vehicle speed and noise) would be
reduced, and future light rail compatibility
compromised - this should be avoided
where practical and feasible.

The study region generally comprises flat to undulating terrain. Higher grades might
be experienced, and addressed as appropriate, along localised sections of transitway
routes on the Blacktown-Castle Hill and Parramatta-Mungerie Park links.

Transitways would traverse land which is
liable to flooding,

Transitways should avoid, where practical
and feasible, known flood corridors to
maximise operational efficiency and
safety.

Areas where transitways might traverse flood corridors include Duck River, Parramatta
River, Toongabbie Creek, Prospect Creek, Caddies Creek, Cattai Creek and the various
tributaries of these watercourses. Detailed design phases should examine
infrastructure requirements to meet flood conditions.

Construction activities associated with
transitways have the potential to adversely
affect the water quality of receiving
streams.

Transitway construction and operation
should incorporate measures which would
avoid siltation and pollution of
downstream waterways.

Pollution management measures would need to be outlined as part of the
environmental impact assessment and construction management process.

Transitways are more likely to be
considered acceptable in communities
where the route follows existing and
proposed transport corridors.

Most of the length of each transitway link is likely to utilise existing and proposed road
reservations.

T r a n s p o r t Networks
Opportunities
Transitway alignments could substantially
utilise existing roadways and road
reserves,
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Transitways would connect with major
public transport interchanges.

Increased patronage of transitway
The proposed transitway network should provide high levels of service to the following
services can be encouraged by the
interchanges:
integration of transitways with existing key
• Parramatta;
public transport transfer points, allowing
• Strathfield;
users to access areas beyond the study
region,
• Castle Hill;

M I

Application

• Blacktown; and
• Liverpool.
Transitway interchange facilities need to be carefully designed to integrate with
new/enlarged stations proposed on the Parramatta to Chatswood and Epping to
Mungerie Park rail links, and with any public transport infrastructure proposed as part
of the Western Sydney Orbital road.

Transitways could connect with other
proposed major public transport systems
and interchanges.

Increased patronage of transitway
services can be encouraged by linking
transitways to key proposed public
transfer points,

Potential sites are readily available for the
provision of park-and-ride facilities,

Park-and-ride strategies should be developed for all transitway links in the network,
Increased patronage of transitway
including the early identification of sites.
services would be encouraged by the
provision of secure park-and-ride facilities
in areas with relatively poor access to
local bus services accessing the
transitway corridor.

Transitways have the potential to positively
influence travel behaviour in advance of
development taking place.

New public transport infrastructure
provision should be timed to coincide with
the earliest development stages of major
new urban precincts.

The timing of the delivery of the Blacktown—Castle Hill (2008) and Parramatta—Mungerie
Park (2010) Transitways should be reviewed to capitalise on the current and imminent
development of the Rouse Hill Development Area.

Transitways would meet key regional travel
demand needs and patterns,

Transitway infrastructure should match
current and future regional travel
demands by providing routes to where
people want to go.

Transitway location and design should be flexible, allowing local feeder services to
meet a multiplicity of travel tasks.

T a b l e 91 S u m m a r y o f O p p o r t u n i t i e s . C o n s t r a i n t s , P l a n n i n g P r i n c i p l e s a n d t h e i r A p p l i c a t i o n t o T o m a t o / a i l s (continued)

MINI

Opportunity/Constraint

Principle

Application

Transitways might utilise dedicated busway
on significant route lengths, allowing
absolute priority,

Public transport services operate most
efficiently when friction with other
transport systems is minimised or
eliminated.

Major opportunities for the provision of dedicated busway separate from the road
system include:
• Parramatta—Mungerie Park link: along Old Windsor Road; approaches to Mungerie
Park town centre; grade-separated access through Westmead health campus;
• Parramatta—Strathfield link: extension of Grand Avenue over Duck River rail reserve
between Parramatta Road and Strathfield station;
• Blacktown—Castle Hill link: adjacent to Burns Road; and
• Blacktown—Wetherill Park link: through Boral site; tunnel under Patrick Street,
Blacktown.

Constraints
Transitways likely to encounter roads
and/or intersections which are currently
congested.

Friction of transitway links with highly
congested roads would reduce levels of
service and discourage potential users.
Steps should be taken to avoid such
friction.

Key roads/intersections for transitways to negotiate include:
• Cumberland Highway and other Old Windsor Road intersections near Northmead;
• Seven Hills Road/Old Windsor Road intersection;
• road network surrounding Westmead Station;
• some Great Western Highway and Parramatta Road intersections;
• some Sunnyholt Road intersections, Blacktown;
• Parramatta town centre;
• Castle Hill town centre;
• road network surrounding Strathfield Station; and
• Holker Street/Silverwater Road intersection, Silverwater.
Design phases to consider ways to add capacity to intersections to assist with
congestion and transitway services.
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Transitway alignments would require some
property acquisition.

Acquisition of properties would increase
the overall cost of transitway
infrastructure. Property acquisition would
be justified where it would result in
improved service and operational
efficiency, or where value-adding
opportunities are available (for example
public transport-oriented development
sites).

Potential list of property acquisitions to be established during detailed design and
approvals phases.

Transitways would be effective in assisting
the halting the growth in total vehicle
kilometres travelled by 2011.

New public transport infrastructure to
localities which are currently reliant on car
travel would provide mode choice and
support the reduced growth of vehicle
kilometres travelled.

The more comprehensive and customer-friendly the transitway network is, the more
travel behaviour is likely to be modified away from use of the car. Regional and subregional vehicle kilometres travelled targets should be set to check progress against
this objective.

Transitways would service Metropolitan
Urban Development Program areas.

Transitways should serve all established
urban residential areas.

All Metropolitan Urban Development Program areas in the study region would be
served by transitway services. Rouse Hill Development Area would be served by both
the Parramatta—Mungerie Park and Blacktown—Castle Hill Transitways.

Transitways would support the
development of Parramatta as a regional
centre catering for an employment target of
60,000.

Substantial employment growth in
Parramatta has been encouraged for
many years by the NSW Government.
Transitways should link to the centre to
increase/improve public transport
accessibility and therefore enhance its
role as an employment area.

Parramatta centre would be a node for many transitway services. Efficient access
through the centre needs to be achieved by the transitways design process.

Regional Planning
Opportunities
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Transitways would meet public transport
objectives identified in Sydney Regional
Environmental Plan No. 18—Public Transport
Corridor.

The NSW Government has sought to
implement strategic public transport
corridors for:

The Parramatta—Mungerie Park and Liverpool—Parramatta links, together with the
proposed Castle Hill to Parramatta and Liverpool cross-regional bus route, generally
meet this objective.

• Baulkham Hills to Parramatta; and
• Hoxton Park to Parramatta.

Transitways would service the area
identified in State Environmental Planning
Policy No. 59—Central Western Sydney
Employment Area.

Patronage on the Blacktown—Wetherill
Park Transitway may be increased if it
serves the State Environmental Planning
Policy No, 59 Central Western Sydney
Employment Area.

The Blacktown—Wetherill Park link would serve the Greystanes and (potentially) the
Huntingwood precinct. The Liverpool—Parramatta link would serve the Smithfield
precinct.

Opportunities to modify land use and
planning controls to support transport
corridors,

Public transport-supportive land use
controls can lead to new higher intensity
developments which would increase
transitway patronage.

Implementation of transitways should be accompanied by a regional and local
planning process which supports targeted land use change at appropriate locations
along new public transport corridors.

Transitways would improve accessibility
between jobs and housing.

Transitways could provide transport
choices to a greater increase of locations,
directly from residential areas (principle of
reduced mode changes).

The transitway network should serve most of the major activity centres and
employment areas in the Western Sydney region. The local bus network linking to
transitway stations would be the most effective way of serving residences across the
study region.

Transitways support the principle of higher
employment levels in nominated centres.

NSW Government strategies have
identified centres across the Sydney
region as the preferred location for 30
percent of all regional employment.

The transitway network would offer improved accessibility to the nominated centres of
Parramatta, Liverpool and Blacktown located in the study region.

T a b l e Ell S u m m a r y o f O p p o r t u n i t i e s , C o n s t r a i n t s , P l a n n i n g P r i n c i p l e s a n d t h e i r A p p l i c a t i o n t o T r a r n i t w a y s (continued]

N S

OM

INN

MO

NMI

Ell

Mil

1110

MB

NM

1E1

M I

OM

111111

M E

NMI

11101

11111

M111

MEI

NM

EMI

M1111

MEI

MN

EMI

Opportunity/Constraint

NM

On

NM

EN

INS

Principle

OM

NM

OM

NE

11111

I N

INN

MEI

Application

P u b l i c Transport-Supportive
L a n d U s e Planning
Opportunities
Government-owned land may be available
to be redeveloped along transitway
corridors,

Land adjacent to transitway corridors and Land owned by the NSW Government adjacent to transitway links can be identified,
stations includes the optimum locations
and redevelopment opportunities pursued during detailed design and approvals
for future public transport-oriented
phases.
development. Existing governmentowned sites represent key opportunities to
establish public transport-supportive land
uses.

Transitways development has the potential
to create customer-friendly station
environments and walking catchments.

Transitway patronage would be enhanced
by the provision of attractive and safe
stations and approaches to stations.

Stations should be designed to ensure their safe use and include facilities such as
closed circuit television surveillance and help points. Planning for amenable traveller
facilities should extend beyond the confines of the station to include walking and
vehicular approaches. Planning for facilities should integrate with land use objectives
for each station precinct.

Vacant and/or underdeveloped sites are
readily available along transitway corridors
to enable the planning and development of
public transport-supportive land use
precincts.

Undeveloped and underdeveloped land
adjacent to transitway stations presents
key opportunities for the development of
public transport-supportive land use
precincts.

Vacant and underdeveloped sites adjacent to transitway links should be determined
during detailed design and approvals. Key opportunity areas are likely to be found
along the Blacktown—Wetherill Park, Blacktown—Castle Hill and Parramatta—Mungerie
Park links.

Public transport-supportive land use
planning would rely on the support,
commitment and vision of local councils
affected by the transitway network.

Develop an integrated planning process for the delivery of transitways which includes
local councils as key stakeholders and features extensive community consultation.

Constraints
Local communities and councils may have
concerns regarding land use change
around transitway stations.
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Study Tasks

0

Network Design
• Identification of alternative transitway alignments in conjunction with stakeholders;
• Assessment of alternative alignments integration with adjacent existing and proposed
major roads, reviewing impacts over different timeframes on existing road traffic and
isolating impacts on high-value freight and commercial road users;
• Identification of congestion points and construction limitations associated with
alternatives;
• Assessment of alternatives according to the number of key centres and activity
nodes served, the need to acquire land and other stakeholder defined criteria;
• Completion of a preliminary assessment of corridor width constraints, flood-prone
locations and sub-grade conditions;
• Identification of opportunities for the improvement of both local and regional transport
networks, including the provision of a combined pedestrian and cycleway system to
be built parallel to the transitways;
• Specification of a preferred transitway network development option including busway
alignment and station locations;
• Completion of a strategic estimate of cost and under a limited range of funding
scenarios, development of in-principle staging plans for the preferred transitway
development option (including early implementation of transitway services prior to the
completion of exclusive busways); and
• Completion of a value management study that meets with NSW Government asset
management guidelines.

Strategic Urban Planning
• Review of implications and opportunities for adjacent land use presented by
alternative alignments, particularly around major nodes;
• Evaluation of alternative alignments for overall consistency with the NSW
Governments urban containment objectives;
• Assessment of alternative alignments for connectivity with key local and sub-regional
centres and employment concentrations not well served by trunk public transport;
• Assessment of alternative alignments for their ability to support increased residential
densities and improve equity of transport access; and
• Review of the availability of land and local planning and zoning constraints.

Operations Planning
• Development of an integrated and staged operations plan for bus services using the
preferred transitway network development option;
• Assessment of modal technology alternatives for the operation of services,
particularly in light of the NSW Governments commitment to the use of low emission
vehicles;
• Assessment of the ability of the in-principle design standards already adopted for the
Liverpool—Parramatta Transitway to optimise operational and technological flexibility;
• Assessment of opportunities for adapting existing bus and rail services to connect
with transitway services; and
• Documentation of predicted vehicle/infrastructure requirements, including the option
of using vehicles other than standard buses such as minibuses, and Intelligent
Transport System components consistent with those to be used on the
Liverpool—Parramatta Transitway.

Patronage Modelling
• Creation of a Western Sydney transitway network patronage model and assessment
of likely passenger demand over different timeframes; and
• Documentation of the sensitivity of model outputs to key parameters such as fare
structures, parking charges, travel speed etc.

Environmental and Social Impacts
• Consideration of the opportunity for the transitway network to support a reduction in
vehicle kilometres travelled;
• Consideration of the social and environmental impacts and constraints on transitway
alignments and design options, and identification of opportunities and measures to
limit these impacts; and
• Incorporation of these factors in the economic evaluation framework for the
transitway network and strategic concept designs.

Stakeholder Consultation
• Implementation of a preliminary community and stakeholder information/consultation
program addressing different parts of the transitway network area.

Economic and Financial Evaluation
• Assessment of transitway network medium- to long-term financial and economic
outcomes, against travel demand, capital cost, operating cost, fare structure and
other outputs of the study process;
• Evaluation of the economic performance of the preferred transitway network
development option, considering (as well as traditional factors) external costs and
benefits deriving from reduced car use and increased public transport use;
• Appraisal of the financial performance of the preferred transitway network, separately
categorising public and private sector costs and revenues and accounting for service
and busway operating costs, fare revenue etc;
• Identification of risks to the transitway's long-term financial viability; and
• Consideration of impacts, if any, on property values, employment development and
other economic activity.

Exhibition
• Production of plain English draft Overview Report for public release outlining study
process, outputs and finings, and circulation to the public; and
• Receipt and review of public submissions on the Overview Report and production of
a summary of suggested modifications to the network.

Strategic Concept Designs
• Preparation of strategic concept designs of sufficient detail to allow the identification
and resolution of all significant issues needing to be considered prior to the
preparation of detailed environmental impact assessment documents.
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Consideration of Alignment Options

Blacktown Centre Southern Options
Four options were identified as potential transitway access routes into and through
Blacktown centre from the south:
• Option 1: via Blacktown Road, Main Street, Sunnyholt Road and north side of Main
Western Line to bus/rail interchange;
• Option 2: via Blacktown Road, Main Street and Main Street shops;
• Option 3: via Blacktown Road, crossing under rail line onto north side of the Main
Western Line to and bus/rail interchange; and
• Option 4: Via Bungarribee Road and Patrick Street to bus/rail interchange.
While Option 1 would provide good access to all facilities difficulty would be
encountered in getting transitway services through the town centre due to traffic
constraints, particularly at Sunnyholt Road.
Option 2 would provide good access to Blacktown Hospital and future regional
developments at this location, however would it would be difficult to establish a highquality priority corridor though the main street pedestrian zone.
Option 3 would provide limited access to portions of town centre and would require
significant property acquisition.
Option 4 was preferred as this would avoid congestion at Sunnyholt Road and achieve
optimum integration with the centre's retail heart of the town centre.

Camellia to Silverwater Access
A number of options were considered for the proposed Parramatta—Strathfield
Transitway between Camellia Station and Holker Street at Silverwater. Each of these
options was based around the most direct route — that is, using utilisation of portions
part of Grand Drive\Grand Avenue and a new crossing over Duck River:
• Option 1: Via Grand Drive\Grand Avenue, Duck River crossing and under Silverwater
Road bridge;
• Option 2: Via Grand Drive\Grand Avenue, south onto new road adjacent to Duck
River and, bridge crossing of Duck River to existing busway;
• Option 3: Via Grand Drive\Grand Avenue, Durham Street, Shell Site and, low-level
bridge crossing of Duck River to Holker Street; and
• Option 4: Via Grand Drive\Grand Avenue, Colquhoun Street, Devon Street, Shell Site,
and low-level bridge crossing of Duck River to Holker Street.
Options 1, 2 and 3 would all use a portion of Grand Drive\Grand Avenue which crosses
a railway freight line at grade. Current use of the railway by freight services results in
localised delays caused to traffic at times of the day when the line is in use. Selection
of any of these options may necessitate construction of an expensive grade-separated

railway crossing or identification of an alternative solution which could involve
adjustment to the siding to remove conflicts. In addition to this potential disadvantage:
• Option 1 was identified in feasibility studies (Connell Wagner 1999) as having
difficulties resolving current land use conflicts with public transport operations along
the alignment (existing boat ramp and associated facilities);
• Option 2 could impact on existing mangroves along the banks of Duck River. A highlevel bridge would be required to gain appropriate navigational clearance, potentially
affecting property access on the Silverwater side of a Duck River crossing;
• Option 4 has advantages because of the potentially lower environmental and visual
impacts on the Duck River environment, including the avoidance of conflicts with
heavy rail operations. However, the selection of this route relies on access across
private land (owned by Shell Australia). It is possible that this land may be
redeveloped over the next five years or more, thus creating the opportunity for this
direct route to be achieved.
In further planning for any direct route via Grand Avenue across Duck River, issues
regarding any crossing of Silverwater Road will need to be investigated, as traffic
congestion is currently experienced at the intersection of Holker Street and Silverwater
Road and there being limited opportunities for the provision of bus priority facilities in
this location. The most obvious option lies in using space under the southern end of the
bridge over the Parramatta River.
A final alignment over this section has not been identified at this stage pending detailed
investigations to resolve the issues identified and decisions by land holders as to future
use of affected properties.

Silverwater to Parramatta Road Access
Three options were considered as potential routes from Silverwater to Parramatta Road:
• Option 1: Via Holker Street Busway, Hill Road and, Parramatta Road;
• Option 2: Via Holker Street Busway, Hill Road, Carter Street, Bernie Avenue and,
Parramatta Road; and
• Option 3: Via Holker Street Busway, Newington Village, Hill Road, Carter Street, Bernie
Avenue and, Parramatta Road.
It was determined that Option 3 would be the most effective for the
Parramatta—Strathfield Transitway link.
This option would pick up additional patronage as a result of servicing the Newington
residential area with the direct public transport anticipated in original site
masterplanning, and by serving growing employment concentrations in business areas
south of the Olympic site along Carter Street. The use of Australia Avenue, in lieu of Hill
Road, would allow assist access to Parramatta Road.
Since the initial consideration of these alignment options there has been an increasing
focus on the future development of Sydney Olympic Park and adjacent industrial lands.
The need to continue to consider possible alternatives is recognised. Inevitably this will
involve evaluation of transitway catchments and market factors leading to the
identification of further alternatives. A key issue to be resolved will be the compatibility
of a full-time transitway service with the variable operations of the Olympic site under
special event conditions. The potential loss of penetration through Newington must also
be taken into consideration.

II

Strathfield Station Access
Two potential approaches to Strathfield from Parramatta Road were identified, requiring
a terminus either on the north or the south side of the railway station:
• Option 1: via existing rail corridor, into Cooper Street, across Leicester Avenue (busonly), continuing on Cooper Street, into Mosely Street and to north side of Strathfield
station; and
• Option 2: via an extension of George Street, through privately owned land and Rail
Access Corporation site and under rail line to Elva Street to south side of Strathfield
station.
The preferred long-term alignment is Option 2, being the Strathfield station south side
route, allowing local and transitway buses to be combined at one central location.
However, uncertainty regarding the availability and development potential of Rail Access
Corporation and privately owned land, combined with the potentially high cost of
tunnelling beneath the rail line, requires a short-term solution to be found.
Option 1 offers similar benefits to Option 2 provided that appropriate pedestrian access
between the north and south sides of Strathfield station can be achieved. This would
involve consideration of unpaid pedestrian access under the station. Other issues to be
resolved in pursuing Option 1 include:
• establishing the availability of Rail Access Corporation land adjacent to the Main
Northern Line for an exclusive transitway alignment; and
• designing an appropriate crossing of Leicester Avenue.
Land in the triangle between Leicester Avenue and the railway is currently the subject of
a masterplanning process. There is an opportunity to integrate the transitway within the
new development.

North-West Access to Parramatta Centre
Direct transitway access to Parramatta from the north—west is constrained by the
recreational and heritage significance of Parramatta Park. Broad corridor options via
Westmead, Wentworthville, Northmead and North Parramatta were investigated.
Patronage modelling, and an evaluation of the strategic regional importance of
Westmead health campus and of its access needs, determined that a corridor via
Westmead and to the south of Parramatta Regional Park would yield the most
appropriate transitway alignment. North Parramatta is already serviced by highfrequency Windsor Road corridor services to Parramatta centre.
This access is highly constrained and is the subject of ongoing detailed investigations
to establish an effective congestion-free alignment.

Westmead Health Campus Access
Access via the health facilities at Westmead was the subject of specific discussions with
the various site stakeholders, with several options investigated. A total of eight options
were developed for more detailed assessment, including south, north and central
alignments.
Northern options encountered problems in bypassing Parramatta Regional Park and
Cumberland Hospital. Southern options were found to be significantly affected by traffic
congestion, increasing estimated transitway service running times. A central option, via
the Westmead health campus itself, was found to support convenient and safe
pedestrian access from both the Westmead and the New Children's Hospitals to
regional transitway services.

The preferred option is for a direct and grade-separated link from north of the Briens
Road/Old Windsor Road intersection via private industrial land and Toongabbie Creek to
the Westmead health campus. The optimum route through the Westmead health
campus to Hawkesbury Road would be determined subject to detailed discussions with
site stakeholders and design development. The route could be found to require grade
separation and/or underground design components to support the integrity of the
Westmead health campus, minimise negative impacts on critical medical functions,
support emergency vehicle access to and from the campus, and complement planning
for the future development of under used health campus sites.

Castle Hill Centre Access
Three options were considered for transitway access to Castle Hill centre from the west:
• Option 1: via Showground Road, Old Northern Road, Cecil Street and Terminus
Street;
• Option 2: via Showground Road, tunnel under Castle Street at Kentwell Street and
into underground interchange with proposed Castle Hill rail station; and
• Option 3: via Showground Road, Rowallan Avenue, Castle Street and Terminus Street.
Option 1 would not provide effective integration with the retail centre (particularly Castle
Towers shopping centre) and proposed rail station. Traffic congestion along Old
Northern Road would likely compromise bus priority.
Currently forecast patronage levels would not justify the cost of development of an
underground interchange at Castle Hill. Option 2 was therefore not considered feasible
at this stage.
Option 3 was adopted as the preferred alignment, Rowallan Avenue and Castle Street
offering a means of effective access into and out of Castle Hill, with the potential to
avoid through traffic on the Castle Hill ring route while still serving important local
generators such as Castle Hill High School and RSL Club, the retail centre and
proposed rail station. However, the site of the rail station is yet to be determined and the
preferred transitway route accessing Castle Hill centre may need to be modified as a
result.

Castle Hill to Glenwood Access
Several alignment options were identified as potentially connecting the Blacktown—Castle
Hill Transitway between Showground Road, Castle Hill and Sunnyholt Road, Glenwood.
Two possible options emerged as optimum access routes between these points:
• Option 1: via Norwest Boulevard and Meurants Lane (or future Western Sydney
Orbital reservation); and
• Option 2: via Windsor Road, Memorial Avenue, Burns Road and Sunnyholt Road.
The patronage modelling did not clearly identify one option as performing better than the
other. The Burns Road alignment is preferred because of its ability to influence travel
behaviour in areas yet to be developed, including the Balmoral Road release area, and
because of the availability of land adjacent to existing roads to accommodate transitway
infrastructure. At the same time, Norwest Business Park is an important area to be
served by public transportand this need can be met by provision of a high standard
cross-regional bus route in association with transitway development, with bus priority
crossings at intersections and quality passenger facilities.

