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Presentation Format

1. Metropolitan Perth

2. The Evolution of Rail Planning

3. How Warwick Works

4. The Direct Route

5. The New Metro Rail Project (Briefly)

6. Some Reflections

7. Patronage so far



Metropolitan Perth

Land use Constraints

Å20 km wide coastal plain

Å1.4m population & rising

ÅVery low urban density

ÅNarrow coastal corridor, dormitory suburbs

ÅHigh transport dependency

ÅGood road network ïhigh car ownership 

ÅMajor environmental & underground water 

reserves down the centre

ÅCoastal living preference

Å130+ km long & growing

ÅLimited north-south river crossing points

Challenge - make rail relevant to all this.



Å Major north ïsouth artery is the 

Mitchell Kwinana Freeway system

Å Limited to 3 lanes in each direction 

Å Already choke points

Å Future viability dependent on public 

transport effectiveness
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Metropolitan Perth

Freeway Constraints



The Evolution of Perthôs Rail Network

1979
Fremantle line closed,
replaced by bus

1983
Fremantle line reopened

1988 / 1990
Rail system electrified



The Evolution of Perthôs Rail Network

Mid 1988
Bus proposed to Northern 
Suburbs

Late 1988
Railway to Northern
Suburbs approved



The Evolution of Perthôs Rail Network

Early 1990õs
Bus proposed to
Southern Suburbs

1994
Railway to Mandurah via 
Kenwick approved

2002
Railway direct Perth
to Mandurah approved



Evolution of the Rapid Transit Network in Perth

The Challenge

Make mass transit rail applicable to:

Á Pre existing, very low density urbanisation

Á Among highest per capita world car ownership

Á Entrenched culture of car usage for most trips

Á Disregard for Public Transport 

Á A 130 km long, urban corridor



A traditional mass transit 

railway achieves its ñmassò 

through penetration of high 

urban densities.

In low urban densities the 

ñmassesò must be brought, 

or come to the railway in 

their own wayïthe stations 

become the concentration 

points of population density

Evolution of the Rapid Transit Network in Perth

A Proper Understanding and Response to the Challenge

Å Strategically located stations at 

wider intervals than older systems 

Å Well designed, large stations with 

good bus & car / rail interchanges

Å Frequent services

Å Provide high standard rollingstock

The following provisions have 

been made in Perth



Evolution of the Rapid Transit Network in Perth

A Proper Understanding and Response to the Challenge

Fewer Strategically Located 

Stations give:

Concentration points to mass people  

Reduced  number of Stops

Fast rail trips

Better rollingstock utilisation

More viable feeder bus routes.

If Station Spacing is Reduced from 

3km to 1km

Rail trip increases by over 60%

OD time increases 50% (Warwick ïPerth) 

Average train speed falls 75%

Rolling stock requirement increase 70%

Patronage falls significantly

Note the above are approximate



ÅAll land is allocated

ÅLong, narrow corridor 

ÅMany constraints at 

surface level
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Evolution of the Rapid Transit Network in Perth

Route Options

Consequently, the medians of the freeway system were adopted

Mitchell Freeway Combined Transport Corridor



Northern Suburbs Railway

Warwick Station



Northern Suburbs Railway

Warwick Station Catchment



Northern Suburbs Railway

Warwick Station Catchment



Evolution of the Rapid Transit Network in Perth 

Understanding TOD - A Common Misconception

The Picture frequently presented by

New Urbanism as being in conflict with the Livable Neighborhoods

Parkô Ride is a blight that takes up valuable Space



Evolution of the Rapid Transit Network in Perth

Rapid Transit Rail Stations and TOD ïThe Full Picture

The Station must service a wide catchment area



Evolution of Planning the Perth ïMandurah Railway

Public Transport Studies; 1991 - 1993

Two studies ðdifferent approaches

1. DPUD / Westrail

Direct inter regional route to Perth

2. Department of Transport , SWATS

Intra corridor accessibility linking the corridor to Fremantle



Evolution of Planning the Perth ïMandurah Railway

Public Transport Studies; 1991 - 1993

The SWATS recommended that buses handle the line haul task to 

Perth, assigning rail to the coastal corridor linking Fremantle.

A clear outcome of this work was that there will be a dominant future demand for 

public transport services which provide trips within the South west Metropolitan 

area.  However, there will be significant demand for access between the area and 

the Perth central Business District and hence, the rail transit systems were all 

assumed to co-exist with a complimentary express bus service operating in 

dedicated lanes on the Kwinana Freeway.  

(Rapid Transit Review ïDOT June 1994



Evolution of Planning the Perth ïMandurah Railway

System Comparison

System Intermediate

Stations

Distance 

(kms.)

Trip 

time 

(mins.)

Trip 

speed 

(km/h)

All day 

weekday 

trips

Year

SWAT (Mandurah ð

Jandakot - Fremantle

31 64.4 75 52 40,400 2021

SSR (Mandurah ðPerth) 8 70.9 48 88 50,000 2008

NSR (Clarkson ðPerth) 9 33.2 30 66 49,000 2006

Perth - Fremantle 13 19.0 24 48 25,000 2006



Evolution of Planning the Perth ïMandurah Railway 

1992 -94 DPUD / Westrail Direct Route; Perth - Jandakot

Á Undertaken due to concerns of a limited time to secure a route

Á Unequivocal focus on the Perth CBD

Á The median of the Kwinana Freeway from Perth to Murdoch was not an option

Á It was a busway, a position strengthened by the SWATS, 

Á A tunnel from the city to south of Mt Henry was unaffordable

Á Remaining options from Jandakot were via Kenwick or Fremantle

Á The Kenwick route was faster, generated more patronage, had less social and 

heritage impact 

Á In December 1994 the Kenwick Route was gazetted in the MRS



Perth ïMandurah Railway

Route options from Jandakot to Perth



Evolution of Planning the Perth ïMandurah Railway

Public Transport Policy Formulation- 1995

After the suburban rail link had been endorsed by Cabinet in 1993 as part of a major 

amendment to the MRS that included public scrutiny through the planning process, what 

evolved were three Complementary Links:

1. Express buses on the Kwinana Freeway

2. A busway Linking Fremantle, Kwinana, Rockingham and Mandurah 

primarily for inter corridor movements; and 

3. A railway consistent with the existing metropolitan train system, 

connecting Perth, Rockingham and Mandurah, for mainly inter corridor 

movement

This extension of the Kwinana Freeway Buslane across Mt Henry Bridge to Murdoch 



Perth ïMandurah Railway

Government Commitments

In July 1995, the State Government;

ÁConfirmed its intention to build a railway to the SW Corridor

ÁAuthorised expenditure to buy land for Thornlie, and Canning Vale Stations

ÁDirected the WAPC to investigate and report on methods to acquire the railway reserve 

and station sites for the remainder of the route

ÁConfirmed its intention in principle to extend from Kenwick at least as far as Jandakot 

within ten years

ÁApproved immediate expenditure  to build the essential elements of a tunnel at Kenwick

In 1997, the government authorised preparation of a Master Plan to extend the railway from 

Perth to Mandurah 



Perth ïMandurah Railway

South West Metropolitan Railway Master Plan (April 2000)

Á Produced by the Department of Transport ðUrban Planning Group

Á Bound by the Departmental Policy of the three complementary links, including the 

Kwinana Freeway Busway and a railway through Kenwick (see Clause 3.1.2)

Á Fully developed final concepts and costs

Á Advised services could commence to Mandurah 6 ½ years after Project Initiation

Á Costed the Project at $941m (July 1998 $value)



Perth ïMandurah Railway

Government Response to the SWMR Master Plan

The State Government Announced the Perth Urban Rail Development Project in 

October 2000 at a cost of $1.1b.

Scope of the PURD Project was as follows: 

ÁBuild a 69km rail extension from Kenwick to Mandurah with 10 stations

ÁExtend the NSR to Clarkson and build a new station at Greenwood

ÁAcquire 117 new 130 km/h railcars, for which tenders would be called 

immediately



Southern Suburbs Railway

Route Options

Prior to 2001 the Perth ï

Mandurah route divided from the 

Freeway, south of Perth, to follow 

existing rail reserves into the CBD



Perth ïMandurah Railway

The Final Direct Route

Following its election in February 2001, the new State Government asked that 

replacement of the Kwinana Freeway Busway with a railway be examined

This overturned the complimentary links policy adopted in 1995 under which the 

Kwinana Freeway Busway had been fully implemented between the City Bus port 

and Canning Highway, and extended to Murdoch with a dedicated lane across 

Mount Henry Bridge

Previous studies confirmed by further work showed a Direct Route was feasible 

The Direct Route was adopted in principle in July 2001.  



Replacement of the Kwinana Freeway Busway 

with a Railway

Analysis showed:

Å The concept was feasible

Å Stations south of Mt Henry could 

be accommodated

Å Special attention had to be paid to 

the bridges

Å Earthing and Bonding of bridge 

structures and                     

services was a major issue

Å Considerable roadway relocation 

from Glen Iris to Canning Bridge 

was required

Å Designing for a dedicated 

rollingstock fleet

Å Adopting a 200mm air gap 

between vehicle envelope 

and structure

Å Adopting a central 200mm 

steel mast

Å Making no allowance for 

stations north of Mt Henry

Track centres were reduced to 

4.4 metres by:

The Railway (Jandakot to Perth) Act became law on 5th December 2002



Kwinana Freeway Investigation 
Final Report ïPerth Mandurah (1996)  - (Un released)

Á The alignment with the least constraints is the median alignment

within the existing Kwinana Freeway

Á According to available information, can accommodate a 12.7

metre railway cross-section in itôsmedian from South Perth to

the Town of Mandurah.

Á With very limited localised widening of the Reserve, the existing

Bus Lane can also be retained from the Canning Highway

Interchange to the Perth City Bus port.



Kwinana Freeway Route Options

Unpublished Independent Analysis for Westrail 1996



Kwinana Freeway Route Options

Unpublished Independent Analysis for Westrail 1996



Kwinana Freeway Route Options

Unpublished Independent Analysis for Westrail 1996



Proposed South west Corridor Freeway Studies

September 1992



The Direct Route

Preston Street South Perth



Perth Urban Rail Network

Master Planning

The Rail Extensions now completed are based on three Master Plans.

Á South West Metropolitan Railway Master Plan (1999 & 2000)

Á Northern Suburbs Currambine To Butler Extension Master Plan (2000)

Á Perth Urban Rail Development Supplementary Master Plan (2002)

A Master Plan is - comprehensive, rigorous, credible and persuasive document 

for the case to build the railway.

The more rigorous the plan, the greater the confidence that can be placed in the 

outcomes, especially the cost estimates.

To satisfy Department of Treasury and Finance requirements, it must be a 

Business Case also.

Preparation of the Master Plan requires a core interdisciplinary team of railway 

and project expertise.



Perth ïMandurah Railway

The Supplementary Master Plan

The Supplementary Master Plan that developed the Direct 

Route was released in August 2002

Enabling Legislation to build the railway directly from Jandakot 

to Perth passed in November 2002

Construction of the Perth ðMandurah Railway commenced in 

February 2004.   



Perth - Mandurah Railway

Challenges to Operate within the Kwinana Freeway Median

Á Safety of Road & Rail Users

Á Major bridge constraints

Á Traffic barrier specification

Á Visual perceptions

Á Environmental Requirements

Á Converting a Busway to a 

Railway

Á Regulatory Requirements

Á Locating the railway infrastructure 

(tracks, overhead electric tractive 

power equipment, signalling, 

communications) within narrow 

Rights of Way

ÁConstruction of railway and 

associated freeway works

ÁOperational management of 

freeway and railway

Á Freeway and railway maintenance

ÁMaintenance of Emergencies 



Á The activity to be assessed is commuter travel rather than 

merely considering the impact of, or on the train

Á The cost of road injury, trauma & death is 500 times that on trains

ÁThe passenger safety record on Perthôs NSR is excellent

Á Railway transit provides a far less hazardous alternative to car 

travel
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Perth ïMandurah Railway 

Kwinana Freeway - A Holistic Approach to Risk

What emerged was the concept of a Combined Transportation 

Corridor where the overall activity to be considered was 

commuter travel



Perth - Mandurah Railway

Challenges to Operate within the Kwinana Freeway Median

ÅA derailed train impacting freeway 

traffic or an oncoming train

This risk is accepted daily by railways 

all over the world in normal operations 

ÅVehicles or debris entering the 

path of a train

This was recognised as the major risk to 

be treated

Two  major Risks emerged.

The second Risk was

ÅThe Rail Industry has a zero tolerance to 

all accidents

ÅUltimately must balance risks & costs

ÅExamined other urban systems

ÅUltimately, the Potential Loss of Life had 

to be within tolerable levels

ÅMust demonstrate the risk is As Low as 

Reasonably Practicable (ALARP)

Examination of Applicable Criteria found



Kwinana Freeway Transportation Corridor

Joint Management of Operations and Emergencies

The concept of a shared 

transportation corridor led a 

joint Stakeholder Consultancy 

Forum 

Included Main Roads WA, the 

PTA, the WA Police Service 

and Fire and Emergency 

services.  

This group provided valuable 

leadership and guidelines.

Independent Validators 

commented on the high level 

of cooperation

Agreement was reached between Main 

Roads WA and the PTA to implement. 

General Interface Coordination 

Plan & MOU 

Priority links between train & traffic 

control centres

Extending CCTV coverage

Sharing CCTV images



Kwinana Freeway Combined Transportation Corridor

Como

Public Transport 
Authority

Common
Main 

Roads WA

Interface 
Coordination 

Plan

Rail Emergencies -
PTA Network (Section 

6.1.7 Emergency 
Management 

Procedures for Train 
Operations)

Maintenance 
Memorandum of 
Understanding

Corporate 
Incident 

Management 
Policy and 

Arrangements

Train Evacuation Plan 
(Section 9.7 
Emergency 

Management 
Procedures for Train 

Operations)

Incident 
Management 
Plan - Traffic 
Operations 

Centre

Kwinana 
Freeway 

Contingency 
Plans



Southern Suburbs Railway

Kwinana Freeway, South Perth ïApril 2008



Southern Suburbs Railway

Narrows Bridge ïApril 2008


