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EXECUTIVE SUMMARY

	Major cities internationally all confront the challenges of urban congestion. Population pressure and the need for individual mobility and transport functionality drive this international dilemma.

Conventional wisdom often seeks solutions in long established transport strategies and concepts. 

Sydney is an interesting case study. A quarter of Australia’s population lives in and around Sydney, its largest city. During the second half of the 20th century, much of Sydney’s growing population retreated from a traditional and compact inner city lifestyle to embrace the perceived space and freedom of an expanding suburbia. 

Sydney’s expanding population of some five million now confronts increasingly congested inner city and suburban precincts. 

The city’s public transport has at its core a heavy rail system designed and installed more than a century ago, radiating outward from the Sydney CBD. 

This rail network is approaching seemingly intractable physical limits at key points along its corridors. Inadequacies in public transport have seen Sydney develop a very high dependence on private vehicle use. 

Governments, infrastructure entrepreneurs, transport engineers and planners have sought to resolve the city’s arterial blockages with an array of by-pass strategies: restricted transit-ways, toll-ways, motorways, and tunnels.

This paper presents a summary of the potential benefits of high speed very high-speed train (HST & VHST) technology.
It promotes the idea of resolving Sydney’s transport challenges not only by maintaining and upgrading what we have inherited from the past, but by introducing new and proven high speed train technologies – and importantly it considers the potential of such technologies to provide a systematic transport overlay, adding a new and innovative transport dimension to interact in a synergistic and complementary way with existing systems. 




1
INTRODUCTION

In the broadest sense, Australia needs leading edge, 21st Century transportation systems to provide for and underwrite a progressive, innovative and regionally sustainable society.  
The transportation and infrastructure issues at the heart of this vitally important national challenge include the following:
	Transport
	Infrastructure

	fluids and gases
	pipelines

	information and communications
	high speed internet

	domestic and export/import freight
	roads, rail, air

	personal work and leisure
	roads, rail, air


In the area of personal transport, much recent discussion has centred on the need to provide systems, policies and infrastructure to support conventional road, rail and air transport modes, with an understandable push for increased emphasis on pedestrian and cycleway activities.

  
While each of these issues is important, and each requires and deserves ongoing integration and improvement, insufficient attention and priority has been afforded to the potential offered by high speed and very high speed train technologies. 
These technologies have already been developed in Europe, China and Japan to a level that allows performance benefits to be accurately assessed, and capital and operational costs to be accurately estimated.  

Australia has the opportunity to introduce high speed train technologies in appropriate applications by selecting proven systems, and embracing experienced partners.  
Australia now has the opportunity to capitalise on the very extensive, and expensive, research and development that has been undertaken by others over a thirty year period.

By adopting and where sensible modifying existing technology, very operationally and cost effective outcomes are possible.  

2
THE UNDERLYING NEED

Sydney’s population has grown from some 1.6 million people half a century ago (Australian Bureau of Statistics, 2007) to almost five million at the start of this new millennium. 
This figure is widely predicted to grow to six million or more within a generation. 
The vast majority of this expanding populace has been accommodated in an explosive suburban sprawl. Sydney’s “new suburbia” now extends from the major central coast precincts of Gosford and Wyong to the north, to the city of Wollongong in the south; and from the Pacific coast in the east to the Blue Mountains in the west. 
This urban growth has outstripped transport infrastructure - in particular effective public transport infrastructure.

The inevitable outcome has been a remorseless increase in dependence on a transport system based predominantly on private vehicle use. 
Single occupant car journeys have become a significant, and increasing, feature of the city’s traffic profile. 
Sydney’s heavy rail network, which had its origins more than a century ago, has not expanded in effective sympathy with population and suburban growth. 
The existing rail network is rapidly approaching peak hour growth limits, particularly in key network corridors and nodes. Maintenance challenges, and attendant delays, have grown in direct proportion with limitations in system capacity.   
Transport and connectivity for Sydney’s growing population now relies by increasing default on the motor vehicle and the road. 
Nationally, (as reported by the Australian Commonwealth Productivity Commission) over the past twenty five years, some thirty five billion dollars has been invested in road infrastructure, compared to a little over one billion in rail.

Dramatic changes in the global workplace during the past two decades have seen an increasing demand for transport flexibility. People from all points within Sydney’s broad suburbia now make more frequent changes in employment, and in the location of employment. 
Those from the northern, southern, and western extremities of Sydney need effective and timely access to a variety of destinations within a wide and complex urban matrix. 
Likewise, educational and recreational demands require increased transport flexibility - a flexibility that existing public and private transport mechanisms struggle increasingly to deliver.
These considerations underwrite an urgent and growing need for a quantum shift in the performance and capacity of Sydney’s transport and transport infrastructure systems.

3
VULNERABILITIES OF A ROAD ONLY FUTURE 

3.1
ROAD BASED TRANSPORT ESSENTIAL – BUT NOT ENOUGH
This paper proposes and promotes greater consideration and use of non-road transport systems – in particular high speed and very high speed train systems.
However, it does not promote these matters as an alternative to road transport – but as an essential adjunct to road transport.

The further development of road transport infrastructure will continue to be an essential priority for Sydney, and the Sydney region.

The argument put in this paper is not that road based transport not vitally important. It very clearly is. The argument put in this paper is that such systems, for all their relevance and importance, can not and will not, alone, provide effectively and sustainably for Sydney’s future transport needs.
3.2
CONGESTION AND PRIVATE CAR USE MUST BE MODERATED
One of the single most important transport challenges confronting the Sydney region is that of congestion, and in particular congestion of road systems.
In the past decade, as reported in 2006 by the Australian Bureau of Statistics, the growth of private car use in the Sydney region (measured by car registrations and distance travelled) has grown by some sixty percent, while the average occupancy of a private car in the Sydney region declined from 1.6 passengers in 1996 to 1.3 passengers in 2006. 

These increases in private vehicle use have paralleled Sydney’s significant population and urban expansion, and the development of housing in areas progressively more and more remote from existing public transport systems, and from centres of employment.

These trends in private vehicle use are unsustainable.

3.3
THE PETROLEUM REALITY
The dramatic growth in private vehicle use, and the decrease in private vehicle utilisation (1.6 to 1.3 average passengers per vehicle during the past decade) are in all likelihood completely unsustainable in terms of underlying road transport infrastructure systems.
Notwithstanding the very real road infrastructure constraint, these very significant increases in private vehicle use have taken place at time when both the price, and longer term availability, of crude petroleum and its derivatives such as petrol and diesel, have become the subject of increasing international concern.

The most optimistic observers now paint a very cautious picture of future transport fuel costs, and availability. 

While technological change can be expected to provide some part of the solution to this growing dilemma, the management of demand and the provision of more sustainable transport outcomes can be expected to be a vital aspect of our collective personal transport future.

Efficient and effective non-road high speed ground transport systems will play a major role in this transport future.   
4
HST & VHST: A RANGE OF OPTIONS
This paper considers the potential benefits of high speed and very high speed train options the Sydney region.

These technologies include the following:
4.1
TILT TRAIN TECHNOLOGY
Tilt trains offer a very sensible mechanism for speed enhancement on conventional track systems, by the use radially guided, self-steering bogies.

Tilt trains have had successful application within Europe, where trip time reductions of up to twenty five per cent have been achieved on high quality track. The Queensland tilt train operating between Brisbane and Rockhampton has proved highly successful.

Operating speed, while still the subject of enhancement and development, may limit the applicability of tilt train technology on relatively long sectors such as Sydney/Melbourne, particularly where a significant conversion of air to rail travel would be required to achieve economic viability.
4.2
HIGH SPEED “WHEEL ON TRACK” 
Very high speed “wheel on track” options, including the French TGV, the German ICE, and the Japanese Shinkansen, can deliver operating speeds in excess of 300 km/hour on dedicated track systems, while preserving compatibility with existing rail track systems at appropriately reduced speeds.
The use of such technology has been a major success in both Europe and Japan, where extensive and highly effective networks have developed over the past quarter century.
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Figure 1 – The Eurostar: An Example of High Speed Wheel on Track Technology

4.3
MAGNETIC LEVITATION OR “MAGLEV” 
Maglev reverses the conventional rail concept of a static and benign rail and ballast system providing support and guidance for a transport or freight vehicle incorporating some form of active driving force. In the maglev system, the guide way takes the form of a linear long stator motor, and provides the frictionless magnetic cushion and propulsion to provide for safe and ultra high speed ground transport. Figure 4.2 illustrates the basic concept.
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Figure 2 - Basic Maglev Concept

Maglev has been actively pursued by both Japanese and German consortia since the seventies. Each has followed a slightly different technology pathway. The German Transrapid system has undergone a rigorous demonstration and proving program of over fifteen million passenger km, and the first commercial application of this technology is in Shanghai, and became operational in December 2002.
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Figure 3 – Japanese Maglev Prototype

4.4
TECHNOLOGY FOR A SYDNEY TRANS URBAN VHST
One of the requirements of the trans urban VHST system under consideration in this paper is that it should be compatible with the technology ultimately chosen for a future east coast inter city VHST network.

In its current assessment of this matter, the Commonwealth has prescribed that any technology considered for this purpose should have a minimum operating speed of 250 kilometres per hour. This limitation is to ensure that a future east coast VHST network can deliver commercially viable trip times between Australia’s east coast capitals.

Tilt train technology does not comply with this important performance criterion. For this reason, high-speed “wheel on track” and maglev have been used as a basis for this assessment of a potential Sydney high speed train system.
Both technologies are considered to have the potential to deliver an effective high speed train system. The ultimate choice between these competing technologies would emerge from an appropriate project assessment and selection
4.5 
COMPARISON OF VHST TECHNOLOGIES



Figure 4 provides a comparison of the performance characteristics of high speed “wheel on track” and maglev technologies.
.
	
	MAGLEV
	WHEEL ON TRACK

	Propulsion
	Mounted in Guideway
	Mounted in Power Cars

	Design Speed
	550 km/h
	
	330 km/h
	

	Operating Speeds   -  Rural

-  Urban
	500 km/h
	
	300 km/h
	

	
	200 km/h
	
	100 km/h
	

	Acceleration, Distance
	0 – 200 km/h
	1 700 m
	0–200 km/h
	4 400 m

	
	0 – 300 km/h
	4 200 m
	0–300 km/h
	20 900 m

	
	0 – 400 km/h
	9 100 m
	
	

	
	0 – 500 km/h
	22 700 m
	
	

	Acceleration, Time
	0 – 200 km/h
	60 seconds
	0 – 200 km/h
	140 seconds



	
	0 – 300 km/h
	95 seconds


	0 – 300 km/h
	370 seconds



	
	0 – 400 km/h
	145 seconds


	
	

	
	0 – 500 km/h
	252 seconds
	
	

	Drive-by Noise Level at 25 m Distance, At-grade Track

Note: A 10 dB(A) increase equates to a doubling of perceived noise level
	160 km/h
	71 dB(A)
	160 km/h
	83 dB(A)

	
	200 km /h
	72 dB(A)
	200 km /h
	84 dB(A)

	
	250 km/h
	75 dB(A)
	250 km/h
	88 dB(A)

	
	300 km /h
	79 dB(A)
	300 km /h
	91 dB(A)

	
	400 km/h
	88 dB(A)
	
	

	Grade Climbing Ability
	10%
	4%       -    Passenger Traffic

1.25%  -    Mixed Traffic


Figure 4 – Comparison of “Wheel on Track” and Maglev Performance

5
PROVEN AND ESTABLISHED TECHNOLOGIES
High speed and very high speed train technologies are now mature and established technologies internationally. 
5.1
EUROPE
The role of high-speed rail in the international arena has continued to expand, and this expansion must reasonably be assumed to reflect positive underlying economic factors. In Europe, various high-speed train networks have continued to develop.

The ‘Thalys’ service now links France, Belgium Germany and the Netherlands. Services within France and Germany have expanded, with the progressive introduction of newer generation trainsets.

The Channel Tunnel ‘Eurostar’ service between London, Paris and Brussels serves a growing international market. Plans are firmly in place within the broader European Community to develop a high-speed train network linking the eastern and western extremities of continental Europe.

Many European and Scandinavian countries, including France, Germany, Spain, Italy and Sweden have successfully introduced high speed and very high speed train systems, based on a variety of technologies. These systems have flourished, reflecting in very large part the patronage of passengers who would otherwise travel by road or air.

The German government is understood to be considering the introduction of a VHST trans urban network, based on the new maglev technology, to link the major industrial and commercial cities of the Ruhr region in western Germany. 
5.2
JAPAN
High speed or ‘bullet’ train services commenced commercial service in Japan in October 1964.

Japan’s compact geography and high population densities, coupled with the great economic and technological expansion which followed World War II, made it fertile ground for high speed train technology.

Japan has seven dedicated high speed train lines, with more either currently under construction, or in the advanced stage of planning. The Japanese network is illustrated in Figure 3.1. 

High-speed trains are a continuing commercial and operational success in Japan. This success has resulted from the connection of centres of high population by a fast, safe and efficient mode of ground transport that has performed in a cost and time effective manner.

As the originators of high-speed “wheel on track” technology some thirty years ago, Japan Rail is now developing a new generation of high-speed trains based on magnetic levitation. At their Yamanashi test line, which will ultimately be part of a new Tokyo/Osaka line, Japan Rail has demonstrated the potential of maglev by setting a new, world record of 552km/h for a passenger carrying train.

The Japanese maglev is expected to enter commercial service within the next decade.
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Figure 5 – High Speed Rail Routes in Japan

5.3
PEOPLES REPUBLIC OF CHINA

The Peoples Republic of China has introduced a VHST link between Shanghai’s new international Pudong Airport, and the city of Shanghai, using German maglev technology. This link, which commenced commercial operations in December 2002, is the first international application of maglev technology.
The Chinese government has since developed most of the civil and electrical engineering expertise associated with the maglev system, is currently installing an extension of the Pudong/Shanghai maglev system to the city of Hangzhou, and a further extension to Beijing is understood to be under active consideration. 
A more extensive national VHST system, using either maglev or “wheel on track” technology, is also reported to be under active consideration.  
5.4
SOUTH KOREA

The South Korean government has installed a high speed train system, based on Japanese Shinkansen technology, linking the southern port City of Pusan with the capital Seoul.
5.5
UNITED STATES
The United States has a well-developed national rail network based on ‘conventional’ train systems. The introduction of high-speed trains, based on both ‘“wheel on track”’ and magnetic levitation systems, has been under evaluation for some years.

Both “wheel on track” and maglev options are being assessed for this purpose. The US is adopting an open position in respect of the choice between established and emerging high speed train technologies.

Studies commissioned by the US Government, and undertaken variously by the U.S. Army Corps of Engineers (USACE) and the US the Department of Transportation, have counseled an open approach to the matter of choice between established “wheel on track” options, and emerging magnetic levitation systems. In their final recommendations to the US Government, the USACE included the following comment: 

	“Maglev technology has been demonstrated as a technically feasible transportation system and could be deployed with reasonable risk. Furthermore, a U.S.-developed maglev would yield several design improvements that could result in significant performance and economic benefits compared to the other high-speed ground alternatives. Most important, by developing an advanced maglev system, the U.S. could compete in both the non-technical and technical aspects of the global maglev market.”


5.6
AIRPORT LINKS
VHST technology is being applied internationally to resolve the distance/time equation that has historically limited distances between major cities and their airports. Efficient and well-planned high-speed ground transport links allow new airport developments to be located at arms length from residential and other sensitive areas.

5.7
INTERNATIONAL OVERVIEW
International experience shows that high-speed trains have a very real potential to deliver effective and sustainable urban transport outcomes.

Success has been achieved in situations where technology and infrastructure has been introduced on the basis of sound strategic planning, and where such planning has identified the technology and infrastructure in question as being relevant and appropriate to underlying demand

6
A SYDNEY REGIONAL VHST
6.1
INTRODUCTION

Population, transport demand and economic circumstances combine to make a high speed train system viable in the Sydney region.
6.2
SYDNEY REGIONAL VHST OVERLAY 
The overall scope of a VHST “overlay” in the Sydney region is shown in Figure 6, below. The proposed system would be developed in stages, as described later in this paper. 
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Figure 6 – Indicative Sydney Regional VHST Overlay
           
6.3
SOME ADVANTAGES OF A SYDNEY REGIONAL VHST SYSTEM

6.3.1
Reduction in Travel Times between Key Centres
One of the fundamental advantages of a VHST system is the significant reduction in travel times that such a system would provide.
Figure 7 provides a comparison of estimated travel times by conventional heavy rail with comparable trips by either a “wheel on track” or maglev based VHST system.

	TRIP TIMES BY TRAIN

	Sydney to:
	Existing

Rail System
	VHST

“Wheel on Track”
	VHST

Maglev

	Newcastle
	2 hr 30 min
	55 - 65 min *
	40 - 55 min *

	Central Coast
	1 hr 20 min
	40 - 50 min *
	30 - 45 min *

	Sydney Airport
	15-20 min
	8 min
	7 min

	Bankstown Airport
	n/a
	17 min
	14 min

	Parramatta
	30 min
	10 - 12 min *
	9 - 11 min *

	Hills District
	n/a
	20 – 25 min *
	15 - 20 min *

	Blacktown
	45 min
	20 – 25 min *
	15 - 20 min *

	Campbelltown
	1 hr 10 min
	25 – 30 min *
	20 - 25 min *

	Wilton
	n/a
	35 – 40 min *
	25 - 30 min *

	Wollongong
	1 hr 30 min
	40 – 55 min *
	30 - 45 min *


Figure 7 – High Sped Trans Urban Trip Times

(* express – multi stop)

6.3.2
Transport Infrastructure for Sydney’s New Development and Population Centres
            
As mentioned earlier in this paper, Sydney’s population is in the process of expanding from its current level of slightly less than five million to more than six million, and this growth will happen within the next twenty years.

Much of this population growth will be accommodated in new release residential areas at the city’s expanding northern, western and southern margins, and these are the areas least well served by Sydney’s existing transport infrastructure, and most vulnerable to the pressures and constraints associated with the current trend towards increasing reliance, and dependence, on private motor vehicle use.

The Sydney Regional VHST overlay provides maximum benefit to these new areas of high population growth.   
6.3.3
What Price CBD’s only Minutes Apart?
            
As summarised effectively in 6.3.1 above, the Sydney Regional VHST overlay proposed will bring Sydney’s existing and emerging business centres closer together in terms of connectivity.

For example, the Sydney and Parramatta CBD’s could be 9 minutes apart, if a high speed train link based on proven and available technology were to be introduced. Similar benefits would apply in terms of the greatly reduced travel times between centres such as Newcastle, the Central Coast, Penrith, Blacktown, the Hills District, Campbelltown and Wollongong. 
The economic value of this increased connectivity and amenity is a significant factor in the assessment of the overall cost/benefit associated with high speed train systems - as is the credit associated with reductions in congestion that would otherwise apply to a constrained, road based, infrastructure network.

6.3.4
A High Performance North/South Transport Link
Sydney’s existing heavy rail network has provided the City and its residents with great service over a period of more than a century.
However, that system is now showing regular sign of inherent operational limitations and constraints.

Sydney’s existing heavy rail system is also radially designed, based on the once accurate assumption that the Sydney CBD was the centre of commerce and employment for the city.

That assumption is no longer valid. Sydney’s current and emerging transport demand patterns are north south, and interregional, rather than radially linked to the Sydney CBD.

The Sydney Regional VHST overlay proposed provides for these new transport demands, and would provide a major and important complement to Sydney’s existing heavy rail and other transport systems in meeting these demands into the future.

6.4
CASE STUDY – MAKING PARRAMATTA MORE CENTRAL           

While Parramatta is close to the geographical centre of Sydney, its transportation links have not  reflected this. 

As noted above, the major rail enhancements planned for North-West and South-West Sydney are needed, but will do little to enhance Parramatta, bypassing it instead in favour of job centres in Eastern Sydney. Similarly while the Parramatta – Epping line will provide a link for travel from northern Sydney to Parramatta and vice versa, it will suffer from an extremely slow and indirect alignment. For example, travel time between Parramatta and St Leonards/North Sydney, which had 72,000 jobs in 2001, will be around 40-45 minutes, longer than via the current route over the Harbour Bridge. 
Consequently the Parramatta – Epping line is anticipated to carry only 4 trains per hour in each direction. It is thus an expensive project for the capacity and travel time benefits it will produce.

The proposed Sydney Regional VHST overlay will make Parramatta much more central by:

· re-orienting the rail system to focus more on Parramatta, and especially providing better links between Parramatta and the rapidly growing suburbs to the north-west and south-west; and
· providing a really fast connection between Parramatta and the CBD. 
This will make Parramatta more easily accessible to the high-level skilled workforces in the east and lower north shore, and as importantly, will enable business-business links to be made quickly and efficiently between firms or offices located in Parramatta and the traditional CBD.
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Figure 8: Travel Time Comparison Parramatta – Sydney: Current vs High Speed Link

7
SYNERGY WITH EXISTING TRANSPORT MODES

7.1
AN ADDITION – NOT AN ALTERNATIVE

The basis for the Sydney Regional VHST overlay proposed in this paper is not that it will replace Sydney’s existing transport modes and systems, but that it will provide an essential adjunct and complement to all of them. 

7.1.1
What is Planned is Needed

In this respect, all of the infrastructure developments currents proposed to Sydney’s road and rail systems remain vitally important.
For example, the proposed northwest and southwest expansions to Sydney’s heavy rail network will still be required. The proposed high speed train overlay will simply make them more useful, and more effective. The combination of these currently proposed transport infrastructure enhancements, and the Sydney Regional High Speed Train overlay will work in a synergistic way to provide greater transport amenity for the citizens of Sydney, and to make that transport amenity far less reliant on private motor vehicle use.

7.1.2
What is Needed is More
One of the underlying assumptions behind the proposed Sydney Regional High Speed train overlay is not that what is currently planned is not needed. It most certainly is.
The fundamental premise behind this proposal is that what is need is more, and that high speed train technology can play a very significant role in meeting the transport needs of current and future generations.
7.2
CONNECTIONS WITH EXISTING ROAD & RAIL BASED SYSTEMS

The proposal presented in this paper assumes that a future high speed train system would be based on new technology, and would provide a completely new and additional transport network for Sydney and the surrounding region.
However, the proposal is that this new system would be carefully and effectively linked with existing road and rail based transport systems at key points.

7.3
AN INTEGRATED APPROACH
            
What is proposed is the use of proven and innovative leading edge transport technology to provide, in concert with Sydney’s existing but constrained transport systems, the basis for a significantly enhanced, effective and fully integrated transport system. 
8
BEYOND THE SYDNEY REGION

The high speed train system proposed in this paper is intended to contribute to the enhanced performance and sustainability of transport within the Newcastle/Sydney/Wollongong/Canberra regions.
Given the correct choice of technology, however, this Sydney regional system could well form the basis for a much more extensive east coast high speed train network.

While proposals of this type have been raised previously, the premise has always been that the economics of the total east coast network needed to be justified in terms of the present day demand for such a network, and this economic hurdle has always, and understandably, proved too great.

The proposal put forward in this paper is that a base high speed rail system is initially, and progressively, established in the Newcastle/Sydney/Wollongong/Canberra region, where population base and transport demand can provide the economic impetus required.
Subject to the choice of appropriate technology for the initial Sydney regional system, there would then be an established base form which to progressively develop a more extensive east cost network.

The development of an east coast high speed train system on such a basis, and from such a starting point, is considered likely to prove far more economically realistic than previous proposals – none of which sought to capture and embed the obvious economic and operational benefits provided by a base system in the Sydney region.  
9
AIRPORT IMPLICATIONS

Sydney continues to wrestle with the question of long term airport capacity, and the Commonwealth has purchased, and retains, an 1800 hectare site at Badgerys Creek in western Sydney for the development of a future second Sydney airport, if and when required.

Such a development has a number of disadvantages.

It is opposed by local area authorities on environmental grounds. Objections of this nature are progressively strengthened by the release and development of residential growth areas in the literal, and environmental, shadow of a second Sydney airport at Badgerys Creek.

One of the great advantages of a Sydney Regional High Speed Train overlay as proposed in this paper is that it will very largely overcome the contingent need to hold land reserved for a second Sydney airport within the so-called Sydney basin, by providing time and cost effective transport links to existing airports at Canberra and Newcastle.

Given the introduction of a suitable designed Sydney regional high speed train system, Canberra Airport, and to a lesser extent Newcastle Airport, will become Sydney’s “second” and “third” airports, and the land currently owned and reserved by the Commonwealth for the development of a future airport at Badgerys Creek could then be directed to more sustainable, and far less controversial, social and economic purposes.  

10
COST INDICATORS
10.1
INDICATIONS FROM THE SYDNEY/CANBERRA VHST PROCESS

A review of the Sydney/Canberra high speed train process that was conducted in the late 1990’s provides some useful indications of the likely true cost of both major technological contenders for any future VHST system, that is high speed “wheel on track”, and maglev.

While most of the project documentation in relation to the Sydney/Canberra process remains “commercial in confidence”, some worthwhile speculations can be made on the basis of what economic information has publicly and privately emerged.

Firstly, it appears likely that the true capital cost of constructing a VHST link between Sydney and Canberra, based on high speed “wheel on track” technology, might be expected to be between 4.5 and 5.0 billion Australian dollars, expressed in current terms.

This is an estimate of gross costs, not allowing for the significant “external” credits which might genuinely be anticipated, particularly credits in relation to regional development. It is simply an estimate of the relatively large number that will need to sit in the capital cost column of the economic analysis, before revenues and credits are taken into account.

Secondly, it appears likely that the gross cost of constructing the same Sydney/Canberra VHST link using maglev technology, once again expressed in current terms, might be in the range 5.0 to 5.5 billion Australian dollars.

These numbers may generate some controversy. Competing technology suppliers may argue the relativity of the costs. However, on the best understanding and analysis of a process whose details remain shrouded, to a very large extent, by confidentiality constraints, these economic factors appear to assume some credibility.

They have relevance to an attempt to estimate the true cost of a prospective Sydney urban VHST system.

10.2
ESTIMATED COST OF A SYDNEY/WOLLONGONG MAGLEV LINK
A detailed economic analysis of a proposed VHST link between Sydney and Wollongong, via Campbelltown, has been previously published and reviewed (Child 2000). This analysis provides some further insight into the likely cost of VHST systems.

Two significant factors emerge from this analysis. The first is that an urban application of this type is likely to be commercially viable in terms of rider ship alone. In other words, the project would not need to rely on the real but sometimes ephemeral economic “externalities” which have in the past been associated with the attempted economic justification of previous VHST. The second factor is that “gross” construction cost estimates are essentially consistent, in relative terms, with those drawn from the Sydney/Canberra process mentioned in 10.1 above. 

As a further benchmark for estimating the likely true cost of a Newcastle Sydney Wollongong Canberra high speed train network, the key economic factors emerging from the Sydney/Wollongong VHST analysis are as presented in Figure 9 below. These costs provide for corridor and track or guideway development (depending on the ultimate choice of “wheel on track” or maglev technology), and for the construction of relevant stations. These costs exclude the provision of trainsets, which has been allowed for as a lease item in the associated expense analysis.

	Estimated Project Capital Cost ($m)

	Sydney CBD – Campbelltown
	1,800

	Campbelltown – Wollongong
	1,200

	Total
	3,000


Figure 9 – Cost Estimates for a Sydney/Wollongong VHST Link

10.3
ESTIMATED COST - SYDNEY/PARRAMATTA HIGH SPEED TRAIN LINK

A further indication of likely cost is provided in a study undertaken by Child, Glazebrook and Black into the cost and feasibility of a high speed train link between the Sydney CBD and Parramatta in June 2002.That study, which included a detailed economic analysis, estimated the cost of such a system at between $2.5 and $3.0 billion, adjusted to current (2007) costs. These costs were based on the use of high speed “wheel on track” technology.

10.4
PUDONG AIRPORT/SHANGHAI MAGLEV LINK

    
Another indicator of interest is the cost of the Shanghai Airport maglev link.

Published figures indicate that the cost of this project, which involved a 45 kilometre maglev system developed through marshland, where civil engineering costs where understood to have been very high, was in the range A$2.5 – A$3.0 billion, once again adjusted to current (2007) dollar terms. 

10.5
INDICATIVE COST – SYDNEY REGIONAL HIGH SPEED TRAIN OVERLAY

   
On the basis of these cost indicators, a preliminary estimate of the cost of the Sydney regional High Speed Train overlay proposed in this discussion paper is considered to be of the following approximate order, in terms of the potential elements of the system previously indicated in Figure 6:

Sydney Metro East-West (Sydney-Parramatta-Penrith):

$3.0 - $3.5 Billion
Newcastle - Central Coast – Sydney Metro:


$3.5 - $4.0 Billion
Sydney Metro – Campbelltown – Wollongong:


$3.5 - $4.0 Billion

Southern Sydney Metro – Canberra:



$3.0 - $3.5 Billion

Total System:






$13.0 - $15.0 Billion

These cost estimates are indicative, and will require more detailed assessment.

11
SUMMARY & CONCLUSIONS 

This paper has considered the feasibility and potential benefits of a new and high tech ground transport overlay for the Sydney/Hunter/Illawarra region, based on VHST technology. The key conclusions to emerge from this consideration are as follows:

· Technology: the technology exists to create a high speed Sydney Regional high speed train overlay system that would, through substantially reduced trip times, substantially enhance the commercial viability of the Sydney/Hunter/Illawarra region, and the lifestyles of those living within that region. Both high speed “wheel on track” and maglev technology should be considered, with the ultimate choice of technology to be determined by an appropriate assessment and selection process.

· International Experience: VHST is an internationally proven technology, and its use to facilitate urban transport outcomes is the focus of increasing international consideration, and increasing international application.

· Sydney Regional High Speed Train: a conceptual model has been presented for a high speed Sydney Regional train system, with progressive development through the following stages:
· Sydney Metro East-West (Sydney-Parramatta-Penrith)



· Newcastle - Central Coast – Sydney Metro




· Sydney Metro – Campbelltown – Wollongong




· Southern Sydney Metro – Canberra





· Cost: a preliminary cost estimate suggests that the cost of such a system would be in the range A413 to A$15 billion, in current cost terms.
· Airport Considerations: the proposed high speed Sydney train system would have the potential to enhance the performance of existing airports, and overcome the need for a future second airport in the “Sydney basin”.
· Reduced Private Vehicle Use: the proposed network would significantly contribute to a shift from private vehicle to public transport use within the Sydney/Hunter/Illawarra region.
· Implications for an East Coast VHST Network: a high speed Sydney Regional train system would represent an important first stage in the development of any ultimate east coast VHST network, and may be a necessary stimulus for any such national network.

· The Way Forward: further consideration of this proposal will require a degree of political will, and political vision, by both State and the Commonwealth Governments. The indications provided by this preliminary review are that such further consideration is warranted, and may well lead to the delivery of a transport infrastructure project of major local, regional and national significance.

Noel Child
Bruce Judd
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