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Executive summary

A strategic study on the implementation of a High Speed 
Rail (HSR) network on the east coast of Australia (the 
study) was announced by the Minister for Infrastructure 
and Transport, the Hon. Anthony Albanese MP, on 5 
August 2010.
The study is being conducted in two phases. Phase 
1, undertaken between January and June 2011, has 
assessed the likely range of costs, identified potential 
corridors and stations, estimated the potential future 
market demand for HSR, and considered potential social 
and regional development impacts of a HSR network.
Phase 1 has not examined the financial feasibility of 
HSR on the east coast of Australia and therefore does 
not include a benefit versus cost analysis. Phase 2 will 
examine the  financial feasibility of HSR, identify an 
optimum route alignment, refine patronage and cost 
estimates and investigate potential financing options.
This report provides the outcomes of phase 1.

Cost estimates and risk
The risk-adjusted cost estimate for the implementation 
of an overall HSR network would fall within the range of 
$61 billion to $108 billion (in $2011) depending upon the 
combination of corridors selected, reflecting the level of 
confidence for this phase of the study. 
The risk-adjusted cost estimates include land acquisition, 
stations and city access, maintenance and stabling 
facilities, power infrastructure, civil and rail infrastructure 
and IT and ticketing systems. They exclude client planning 
and procurement management costs, which are likely to 
be in the order of 10 to 15 per cent of the estimate. They 
also exclude operating costs (including a leasing cost for 
the rolling stock).
The land cost component for the HSR network is 
approximately $6 billion (in $2011). Acquiring, or otherwise 
preserving, the corridor in the short-term could reduce 
future costs by reducing the likelihood of additional tunnels 
as urban areas grow and preferred corridors become 
unavailable.
International experience suggests it is unrealistic to expect 
the capital cost of a HSR network to be recovered.

Corridors
Corridors short-listed for further analysis in phase 2 were:
• Coastal corridors between Brisbane and Newcastle, 

with potential variations around coastal cities and the 
Gold Coast.

• The Central Coast corridor between Newcastle and 
Sydney.

• The Hume Highway and Princes Highway corridors 
between Sydney and Canberra, via Southern Highlands.

• The Hume Highway corridor between Canberra and 
Melbourne, via Riverina, Murray, and with a potential 
route option via the Goulburn Valley.

These short-listed corridors lie within the green band 
shown in the following map. It is recommended that this 
green band define the study area for phase 2.
The short-listed corridors broadly:
• Follow the alignment of the existing long-distance rail 

network.  
• Provide access to larger regional towns and cities along 

coastal New South Wales (NSW) and inland Victoria 
enhancing the accessibility of these areas.

• Have lower capital costs for infrastructure and land 
acquisition than other options.  

• Have the highest net benefits of those options 
examined.

• Minimise potential impacts on national parks and 
other sensitive land uses.

Urban access in major metropolitan areas would be 
predominantly by tunnel. Within urban areas, the combined 
construction and land costs involved in tunnelling are 
comparable with those of surface alignments and would 
permit higher operating speeds and reduce environmental 
impact.
Regulatory frameworks exist to protect infrastructure 
corridors in each state and territory, although there are 
differences between approaches.

Stations
The following city centre station locations were short-listed 
for further analysis in phase 2:

• Roma Street Station and South Bank in Brisbane.
• Central Station, Eveleigh, Homebush and Parramatta 

in Sydney.
• Southern Cross Station and North Melbourne in 

Melbourne.
• Civic and Canberra Airport in Canberra. 

Patronage demand analysis suggests that central business 
district (CBD) locations would be the major trip generator 
and attractor in each city. Stations closest to the CBD would 
generate the most demand for a HSR network.

Peripheral stations were considered for Brisbane, Sydney 
and Melbourne, typically located towards the urban 
boundary where there is good access to the arterial 
road network. Zones in which these stations should 
be considered are proposed, with the final location of 
periphery stations subject to the optimum alignment of 
HSR tunnels, availability of appropriate sites and potential 
transport connections.
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Sydney and Melbourne airports have not been short-listed 
because initial patronage demand forecasts indicate most 
HSR demand would be for travel to the CBDs, rather than to 
airports. Further analysis has been recommended in phase 
2 to confirm assumptions made in phase 1 regarding 
demand for access to air services.

The following regional areas have sufficient size and 
demand to warrant a regional or parkway HSR station, 
although other regional station opportunities may exist:

• Brisbane to Newcastle: Gold Coast, Far North Coast, 
Northern Rivers, Mid North Coast

• Newcastle to Sydney: Central Coast
• Sydney to Canberra: Southern Highlands, Illawarra
• Canberra to Melbourne: Riverina, Murray, Goulburn 

Valley

HSR demand is relatively insensitive to the precise location 
of regional stations if appropriate access is provided 
between the nearest cities or towns and the HSR station.

Boundary of short-listed corridors
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Parkway stations
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Topography
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City stations
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Towns

Passenger rail

Road

Study area for phase 1
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Cost estimates and risk for short-listed corridors
The risk-adjusted cost estimates of the individual short-listed corridors are presented below. The risk-adjusted cost 
estimates are expressed in terms of P10 to P90, derived from probabilistic risk analysis. The P10, P50 and P90 estimates 
have a 10 per cent, 50 per cent and 90 per cent chance of not being exceeded respectively.

Segment Corridor name Length 
(km)

Stations
(no.)

Cost estimate adjusted for 
risk ($2011 billion)1

P10 P50 P90

Brisbane to Newcastle 3 Direct Corridor (via Beaudesert) 676 4 $ 21.7 $ 28.9 $ 35.9

3a Direct Corridor (via Gold Coast) 701 5 $ 24.9 $32.6 $ 40.6

4 Coastal Corridor (via Beaudesert) 701 7 $ 20.0 $ 23.8 $ 27.8

5 Coastal Corridor (via Gold Coast) 706 8 $ 22.2 $ 26.9 $ 31.7

Newcastle to Sydney 8 Central Coast Corridor 120 4 $ 10.7 $ 14.2 $ 17.9

Sydney to Canberra 11 Hume Highway Corridor (via Southern 
Highlands)

271 4 $ 10.9 $ 15.1 $ 19.2

12 Princes Highway Corridor (via 
Wollongong and Southern Highlands)

290 5 $ 15.0 $ 19.8 $ 24.5

Canberra to Melbourne 14a Hume Highway Corridor (via Wagga 
Wagga and Albury-Wodonga)

552 4  $ 19.5 $ 22.4 $ 25.6

Cost estimates for segments of an HSR network are summarised in the following graphic.11

Risk-adjusted cost estimate ranges for study area segments, P10 to P90 ($2011)1

Brisbane

Newcastle

Sydney

Canberra

Melbourne
20km

20km

10km

20km

$20.0 billion to $40.6 billion

$10.7 billion to $17.9 billion

$10.9 billion to $24.5 billion

$19.5 billion to $25.6 billion

Brisbane to Newcastle

Newcastle to Sydney

Sydney to Canberra

Canberra to Melbourne

CBD stations

Assumed urban boundary
for the purpose of the 
phase 1 study

P10 to P90 cost estimate

Newcastle station

Key:

$10.7b to $17.9b

Note: The figure above is schematic only and is not to scale.

1 Combining risk adjusted cost estimates would affect the risk profile –  
the P10 estimate of a combination of route segments has a lower  
probability than the sum of the P10 estimates of the individual segments.
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Forecast patronage demand
The population of the east coast states and territory of 
Australia is forecast to increase from 18 million people in 
2011 to 28 million people by 2056. Over 100 million long-
distance trips are made on the east coast of Australia each 
year, and this is forecast to grow to 264 million long-distance 
trips over the next 45 years.

On the basis of demographic forecasts, assumed fares 
and operational characteristics, the patronage demand 
forecasts suggest that by 2036, 54 million people may use 
an HSR network each year.  Regional demand represents a 
significant component of total patronage, with approximately 
50 per cent of travel found to be related to areas outside 
Brisbane, Sydney and Melbourne.

It is predicted that approximately eight million passengers 
could travel on a HSR network between Sydney and 
Melbourne in 2036, and 3.5 million passengers between 
Brisbane and Sydney in 2036.  This equates to approximately 
half of the projected air market for both sectors in 2036. 
These forecasts assume inter-city HSR fares comparable 
with inter-city air fares.

Travel on HSR between Newcastle, the Central Coast 
and Sydney is predicted to be approximately 15 million 
trips in 2036, of which approximately five million would 
be commuting trips. These forecasts assume HSR fares 
between Newcastle and Sydney would be $16.50 for 
commuters, $30 for non-business travellers and $60 for 
business travellers (one-way in 2011 dollars). Between 
Gosford and Sydney, HSR fares are assumed to be $14.25 
for commuters, $26 for non-business travellers and $53 for 
business travellers (one-way in 2011 dollars). Lower fares 
for commuters reflect a potential subsidy for these trips.

Forecast patronage demand was found to be sensitive 
to changes in HSR fare levels, but less so to changes in 
air fares, as regional travel demand, of which air travel 
is a relatively small component, would be less affected. 
Patronage was also found to be sensitive to HSR travel 
time, with mainly inter-city travel affected, due to the close 
competition with air.

The study confirmed that inter-city non-stop running times 
could be approximately:

• Three hours between Brisbane and Sydney and Sydney 
and Melbourne.

• Forty minutes between Newcastle and Sydney.
• One hour between Sydney and Canberra.

Key project parameters
Key project parameters for the phase 1 study included:  
• Economic analysis assumed an appraisal period of 20 years from 2036, being an indicative operational year for 

an HSR network.
• The network infrastructure would be a double-track standard-gauge electrified line with maximum operating 

speed of 200 km/h within urban areas and 350 km/h elsewhere.  
• Services would initially be operated by eight car sets with the potential for train size to be increased to 12 or 

16 cars as required by patronage demand, and would be a mixture of inter-city express services and regional 
services stopping at intermediate stations.

• Non-stop travel times between the major centres would depend on the precise alignment selected but would 
typically be around three hours between Brisbane and Sydney and Sydney and Melbourne and 40 minutes 
between Newcastle and Sydney.

• The patronage forecasts allowed for accessibility of HSR stations, as well as the relative costs, travel times and 
service frequencies of alternative modes. 

• Non urban stations would serve major regional centres, either directly or as parkway stations.  These would 
typically be at intervals of 70 to 100 kilometres, although closer spacing is likely if sections also carry outer-
suburban regional services.  

• Access from the urban boundary to city centre stations in major metropolitan areas would largely be through 
dedicated tunnel. 

• HSR fares were assumed to be similar on average to current inter-city air fares, air travel times were assumed 
to be similar to current times, and HSR service frequencies were assumed to be hourly or better, depending on 
route and service type.  

• Commuter demand modelling for the Newcastle to Sydney corridor was based on fares of $16.50 and $14.25 
for Newcastle to Sydney and Gosford to Sydney respectively (one-way in 2011 dollars). Lower fares for commuters 
reflect a potential subsidy for these trips.
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Overview of study methodology

Patronage demand forecasting

A base corridor was used to predict patronage of a HSR 
network in 2036, based on forecast travel demand and 
assumptions about competing modes.
An east coast model and a Newcastle to Sydney model 
were developed to address the following questions:
•	 What are the main geographical markets in the east 

coast corridor that a HSR network could potentially 
serve?

•	 What is the size of these markets and how are they 
split between alternative transport modes (car, rail, 
coach and air)?

•	 How would these markets grow in future?
•	 What is the potential for diversion from existing modes 

to a future HSR network?
•	 How sensitive is the level of that diversion to HSR 

performance and to the future scenarios?

The east coast model was designed to estimate market 
size and mode share from the National Visitors Survey, 
which includes business and non-business trips over 50 
kilometres between the main cities and the towns in the 
corridor, but excludes commuting trips.  
Travel demand growth was projected as a function of future 
population growth in the corridor and income growth, based 
on techniques used by Bureau of Infrastructure, Transport 
and Regional Economics (BITRE). Models of mode choice 
and induced travel were developed using a combination 
of international and local evidence to estimate diversion 
to HSR services and the induced travel brought about by 
consequent improvements in accessibility.
The Newcastle to Sydney model had a similar form to the 
east coast model, but focussed on commuting travel.  
Estimates of the market size and mode shares were 
derived from the 2006 National Population Census.

Growth in commuting demand was then projected as a 
function of the future population growth projections in 
the corridor and growth in employment in Sydney and 
Parramatta. A model of commuter mode choice in the 
corridor was developed to estimate diversion to HSR 
services.
The presence of a HSR service to Sydney could substantially 
improve the accessibility of Sydney’s employment to 
the workforce resident in the corridor, encouraging a 
larger proportion of the workforce to commute to Sydney 
(or Parramatta). A model of the relationship between 
this propensity to commute and accessibility has been 
developed using the evidence of current commuting 
propensities in the corridor (derived from the Census).
Model outputs were benchmarked against international 
HSR systems and previous Australian HSR studies.

Corridor appraisal 

Long-list	corridors	were	identified	within	the	study	area	to	
enable a broad comparison between, for example inland 
corridors and coastal corridors. These were selected on 
the basis of: 
•	 Long-distance travel demand characteristics, including 

towns and cities linked by air routes. These centres 
include coastal cities in northern NSW and inland 
cities through southern NSW and northern Victoria.

•	 Existing transport corridors, as they tend to link 
regional cities and towns. These are broadly the New 
England	and	Pacific	Highways	through	northern	NSW,	
and the Hume and Princes Highways through southern 
NSW and Victoria.

•	 Corridors considered in previous HSR studies to provide 
a comparison using current population, patronage 
demand, environmental and engineering information. 

•	 Major road and rail projects to identify potential 
synergies for inter-operability, congestion relief or 
shared use of corridors.
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An initial appraisal assessed long-list corridors qualitatively 
against a number of criteria: potential development 
benefits, potential connectivity with other transport 
systems, land use and environment impacts, potential 
future population catchment, and indicative capital costs. 
Poorly performing corridors were excluded from further 
analysis, while the best performing were taken forward to 
a medium-list.
A largely quantitative appraisal of the medium-list corridors 
was undertaken to identify a short-list. This analysis was 
undertaken on corridors from city centre to city centre 
(including city access corridors).  The appraisal compared 
corridors against a base corridor for each segment of the 
study area using four criteria: land use and environmental 
impacts; costs and benefits; social, economic and regional 
development; and policy and strategy fit.

Station appraisal

Four types of HSR station have been identified: ‘city 
centre’, ‘city-peripheral’, ‘regional’ and ‘airport’.  City 
centre and peripheral stations serve the city and wider 
metropolitan areas, while regional stations connect 
regional communities to each other and the capital cities. 
Airport stations could provide access to air services for 
HSR passengers.
For each capital city, a long-list of possible city centre and 
city-peripheral stations (and associated access corridors) 
was identified based on market proximity, transport capacity, 
surface land use and environmental impact. Potential city 
centre HSR stations were assessed qualitatively to identify 
a medium-list, with further analysis and assessment 
undertaken to identify a short-list of stations.  
Potential regional and parkway stations were identified on 
the basis of likely patronage demand to regional areas.

Cost estimation
Costs have been estimated to enable the comparison 
of various corridor and station options (together with 
economic benefits and other factors). They have been 
based on the strategic information available at this 
stage of the study only and a probability assessment has 
been undertaken to confirm a confidence range for the 
estimates.
Some cost issues, such as timing or prioritisation of 
corridors, are common to all options and have therefore 
been excluded from the appraisal. Costs were also 
considered to be comparative against a base option, 
rather than absolute against a without-HSR scenario. 
These issues are expected to be considered in phase 2 of 
the study.
Costs for the comparative assessment of medium-
list corridors were estimated using quantities for 
representative alignments and unit prices developed 
from actual construction project data. Station costs were 
estimated on the basis of predicted size, construction 
method and physical location. It was necessary to use a 
range of assumptions in preparing these cost estimates, 
due to the strategic level of information available for 
potential corridors and stations. Risk associated with these 
assumptions has been considered using probabilistic 
estimation techniques.
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Further issues for consideration 
While this study has recommended a study area for phase 
2, it has identified five key issues that need to be resolved 
to refine route alignments further:
• The Newcastle to Sydney corridor (Appendix A) 

has significant topographical and environmental 
constraints. In addition, existing road and rail links 
are congested, particularly for rail freight. The 
population of this region is forecast to grow, placing 
additional pressures on the transport system. There 
are several options for integrating HSR services with 
the conventional inter-urban services which need to be 
examined in more detail.

• HSR access to Sydney’s CBD could be directly to a 
terminus within this vicinity, or indirectly through a 
terminus in either Parramatta or Homebush (combined 
with urban rail services). The analysis in this study 
indicates significant differences in the capital cost and 
travel demand of these two options, with a HSR station 
in Parramatta potentially reducing patronage demand 
by 10 per cent. Further analysis is required to confirm 
the preferred location of a HSR station in Sydney, and 
the potential for integrating existing and proposed 
urban rail services with HSR.

• Wollongong and the Illawarra Region have a significant 
population that may benefit from HSR services. 
However, the surrounding terrain makes the provision 
of HSR infrastructure challenging and a corridor directly 
serving Wollongong is likely to have more significant 
environmental impacts than an inland corridor via 
the Southern Highlands. Further engineering and 
environmental appraisal is required to confirm the 
preferred alignment in this region. 

• The phase 1 study has identified an access corridor in 
Melbourne which passes close to Melbourne Airport. 
While HSR services will not provide suitable Airport Rail 
Link services, there are potential synergies from the 
joint use of an access corridor and infrastructure by HSR 
and the proposed Airport Rail Link services between 
Melbourne’s Tullamarine airport and the city’s CBD.  

• This study has identified a corridor following the 
Federal Highway as the most suitable access corridor 
to Canberra, with relatively low environmental impacts, 
lower costs and a good strategic fit with planning 
frameworks. To the south and west, the corridor should 
follow an alignment serving the Riverina and Albury-
Wodonga. These two corridors could be used to access 
Canberra in a ‘through’ or ‘spur’ configuration. These 
alternate configurations would affect the length of 
corridor through Canberra, the form of HSR station and 
may require a HSR junction to the north of Canberra. 
Further operational and engineering analysis is 
recommended in phase 2 to examine the impacts 
of these configurations on HSR patronage demand  
and costs.

Scope of phase 2
The second phase of the study will build on the first, but 
will be considerably broader and deeper in scope2. On 
the basis of detailed investigations and analysis, relevant 
international experience and the appraisal of alternatives, 
the second phase will be required to provide advice on:
• The medium- to long-term projected travel market.  
• HSR system options that could serve the projected 

travel market effectively.
• The aggregate and segmented travel demand and 

market shares that could be expected to be attained.
• Preferred corridor, alignment, transport product(s) and 

system specification. 
• The optimum program for staging the physical 

construction of the preferred HSR system. 
• The specific environmental, social, urban and 

regional development and economic impacts of the 
recommended HSR program, and the overall net cost 
or benefit of those impacts to Australia.

• The nature and cost of complementary access projects 
and their contribution to achieving the assessed 
performance of the HSR program.

• The financing needs, financial performance and 
commercial viability of the HSR program.

• Any commercial financing gap and ways of funding 
such gap.

• The key risks to the HSR program and its successful 
performance, the implications of these risks and 
possible mitigation measures, if any.

• The most appropriate institutional framework for 
governance, planning, procurement, construction 
and operation of the HSR program and for the 
implementation of integrated urban and regional 
development policies in the HSR corridor.

• An effective implementation plan for creating the 
recommended institutional framework and delivering 
the HSR program.

2 Request for expression of interest for the second phase of a strategic study 
into the implementation of a high speed rail network on the east coast of 
Australia, Department of Infrastructure and Transport, June 2011.
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Introduction and background

1.1 Introduction to this report
A strategic study on the implementation of a High Speed Rail 
(HSR) network on the east coast of Australia (the study) was 
announced by the Minister for Infrastructure and Transport, 
the Hon. Anthony Albanese MP on 5 August 2010.
The study is being conducted in two phases. Within the 
scope of phase 1, this report covers patronage demand 
forecasts, indicative cost estimates, a comparison of the 
net benefits of corridors and stations and an initial review of 
potential environmental impacts. The report also provides 
some comparative analysis of potential social and regional 
development impacts.
The study has drawn on international experience in 
the planning and construction of HSR networks. An 
international advisory panel has provided guidance on 
applying this experience to the Australian context. Previous 
Australian studies into HSR were also taken into account.
Phase 2 of the study will provide further advice on system 
specifications, refine patronage demand, identify a 
preferred corridor, stations and complementary projects 
and assess financial and commercial viability. 

This report is structured as follows:

• Section 1 (this section) provides the study scope, 
including background and a review of previous 
HSR studies and international experience.

• Section 2 presents the study objectives and 
planning principles, and defines the methodology.

• Section 3 contains patronage demand modelling 
for both the full east coast network and the 
Newcastle to Sydney corridor.

• Section 4 presents development and evaluation of 
potential HSR inter-city corridors.

• Section 5 presents development and evaluation of 
HSR station locations and urban access options.

• Section 6 provides the study outcomes, together 
with key issues for further investigation. 

1.2 Study scope and objectives
The terms of reference identify the scope of the phase 1 study as:

“Identifying possible routes, corridor preservation and station 
options, including city-centre, city-periphery and airport 
stations.  This will provide a basis for route development, 
indicative transit times and high-level construction costs.
As part of the core network element at the centre of the 
east coast corridor, the Newcastle–Sydney ‘spine’ will be 
a central aspect of this work.  Options for links northwards 
to Brisbane and southwards to Canberra and Melbourne 
will also be considered.
Specifically the study will:
• Identify undeveloped land corridors and/or existing 

corridors that could be considered for a high speed 
railway, and preservation strategies.

• Identify the main design decisions and requirements 
to build and operate a viable high speed rail network 
on the east coast of Australia.

• Present route and station options, including indicative 
construction costs and interaction with other transport 
modes.

• Provide costs estimates of undertaking the next stages 
of work, such as detailed route alignment identification 
and corridor resumptions.

• Identify potential financing and business operating 
models for the construction and operation of a high 
speed railway.

• Provide advice and options on relevant construction, 
engineering, financial and environmental 
considerations.

This initial phase will provide a basis for consultation and 
inform the specific direction of a second phase, including 
consideration of the specific corridors, routes and associated 
issues to be targeted for more detailed examination.”
The phase 1 study is not assessing the justification for a HSR 
network in terms of financial viability – it is a comparative, 
high-level assessment of corridors and stations.

1.3 Study timeframe
A base year is required for appraisal and 2036 has been 
used as the common date for assessment purposes. 

Patronage demand modelling covers the period 2026 to 
2056, with 2036 reported. The base demand year is 2009, 
based on the most recent National Visitors Survey.

The economic appraisal considered the period 2036 to 
2056. Costs and benefits are expressed in $2011; where 
necessary, costs and benefits for earlier years have been 
escalated to this year using the Consumer Price Index (CPI).
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1.4 Study background

1.4.1 The study area

The study area is identified in the terms of reference as 
the area between Brisbane and Melbourne on the east 
coast of Australia, as shown in Figure 1.1. The study area  
incorporates Queensland, New South Wales (NSW), the 
Australian Capital Territory (ACT) and Victoria. It has been 
assumed that any HSR network would provide access to 
the capital cities of these jurisdictions, namely Brisbane, 
Sydney, Canberra and Melbourne.
The western boundary of the study area has been assumed 
to be similar to the Brisbane to Melbourne corridor 
identified in the Inland Rail Study3, which broadly links 
Brisbane, Toowoomba, Moree, Parkes, Albury-Wodonga 
and Shepparton and Melbourne. As HSR corridors would 
access Sydney, the study area narrows around Sydney.

3 Melbourne – Brisbane Inland Rail Alignment Study Report, Australian Rail 
Track Corporation, 2010.

1.4.2 Transport networks within the study area

The New England Highway and Pacific Highway serve long-
distance road travel between Brisbane and Sydney, and 
the Hume Highway and Princes Highway link Sydney to 
Melbourne. These road corridors form part of the National 
Highway Network.
Inter-city rail corridors generally follow the Hume Highway 
corridor through Victoria, and the Pacific Highway corridor 
through NSW and southern Queensland as part of a more 
extensive rail network. Some sections of this network have 
sidings and branch lines that are dedicated to freight, 
but most are shared between passenger and freight 
operations. The primary road and rail transport networks 
in the study area are shown in Figure 1.2.
Currently road and rail journey times are over 10 hours 
between Brisbane and Sydney and between Sydney and 
Melbourne, so air travel currently provides the most viable 
transport option for long-distance inter-city travellers. 
Airports are located in each of the capital cities and in 
some regional areas such as the Gold Coast, Armidale, 
Coffs Harbour, Port Macquarie, Newcastle and Albury-
Wodonga.

Figure 1.1 Study area
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The Sydney to Melbourne and Brisbane to Sydney air 
corridors are two of the busiest in the world4.  Generally, 
congestion at the main capital city airports and on airport 
access roads is increasing in line with growing demand 
for inter-state air travel. Domestic passenger movements 
at capital city airports in the study area are expected to 
double from the current approximately 80 million to almost 
170 million in 20305.
Total Australian freight movements (combined international 
and domestic) are expected to double by 2030 and 
could triple by 20506. This growth is expected to be 
accommodated on the road and rail networks.  Australia’s 
rail network has the potential to play a much larger role in 
the movement of freight if solutions can be found to the 
challenges of mixed passenger and freight operations in 
metropolitan areas and key inter-city routes.

4 Fifth and sixteenth respectively on a scheduled seat basis – OAG Max 
December 2010.

5 Bureau of Infrastructure, Transport and Regional Economics, Research Report 
117: Aircraft movements through capital city airports to 2029-30, 2010.

6 National Land Freight Strategy: Discussion Paper, Australian Government, 
2011.

Current international experience suggests a HSR network 
on the east coast of Australia is unlikely to carry significant 
amounts of freight.  However, it could increase capacity for 
freight operations, by transferring passenger operations 
from the existing rail services to a high speed service.

Figure 1.2 East coast road and rail transport networks
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1.4.3 Population trends

Australia’s current population is around 23 million people, 
with expectations that population would increase to 
between 30 and 40 million people by 2056, depending 
on rates of births and deaths, and net overseas migration.  
Further information on population scenarios used in the 
study is provided in Section 3.  
Three quarters of Australians currently live in major cities.  
Urbanisation trends are expected to continue in the future.
The four capital cities within the study area (Brisbane, 
Sydney, Canberra and Melbourne) currently have a 
combined population of over 11 million people.  Population 
projections suggest the combined population of these 
cities will grow to over 15 million people by 2036 and 
18 million people by 2056 based on current trends (as 
illustrated in Table 1.1).
While capital cities are likely to accommodate the majority 
of population growth, satellite cities, coastal cities and 
regional cities will also continue to grow, albeit at different 
rates.  Recent research suggests that capital city satellites 
(within 150 kilometres), such as Wollongong and the Gold 
Coast, are growing faster than coastal, inland or capital 
cities7.

7 Investing in regions: making a difference, Grattan Institute, 2011.

Table 1.1 and Figure 1.3 illustrate population growth 
forecasts for the east coast of Australia.

Table 1.1  Central population forecasts on the east coast of Australia8

Urban centre 2011 2036 2056  

Sydney 4,615,623 6,049,000 7,057,000

Melbourne 4,060,074 5,531,000 6,636,000

Brisbane 2,090,425 3,209,000 4,094,000

Gold Coast-Tweed 611,662 991,000 1,201,000

Newcastle 552,401 685,000 712,000

ACT 361,320 485,000 548,000

Wollongong 293,509 344,000 358,000

Toowoomba 133,035 191,000 235,000

Albury-Wodonga 106,119 124,000 128,000

East Australia 17,792,852 24,042,000 28,173,000

Source: Based on ABS, Population Projections Australia 2006-2101, 2008 
(Series B forecasts updated)

Note: The East Australia population forecast is for the total populations of 
Queensland, NSW, ACT and Victoria. This total includes smaller towns and 
populations outside the study area.

8 The Central forecast is defined as the ABS Series B which largely reflects 
current trends in fertility, life expectancy at birth, net overseas migration and 
net interstate migration. These were updated to a 2009 base for modelling 
and then projected to 2011, 2036 and 2056.

Source: Based on ABS Population Projections Australia 2006 - 2101, 2008 (Series B forecasts updated)

Figure 1.3 Capital city population forecasts
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1.5 Long-term strategic planning
Long-term planning frameworks within the study area are 
important for the evaluation of potential HSR corridors. A 
HSR system should, wherever possible, be fully integrated 
into the urban transport networks of cities. Metropolitan 
land use and transport plans provide guidance on the 
future shape and function of capital cities to around 2030, 
approximately 20 years from now. These plans have been 
used in developing corridor options based on predicted 
land use and transport development patterns.

1.5.1 Brisbane and South East Queensland 

South East Queensland’s (SEQ’s) population is forecast to 
increase from three million people in 2008 to over four 
million in 2031. The population of the region is expected 
to double over the next 45 years to six million by 20569.
The overarching draft transport strategy, Connecting SEQ 
2031: An Integrated Regional Transport Plan for South 
East Queensland (2010), aligns with the South East 
Queensland Regional Plan 2009-2031, and the annual 
South East Queensland Infrastructure Plan and Program.
As part of the development of Connecting SEQ 2031, the 
Queensland Department of Transport and Main Roads 
completed a supporting Rail Strategy for SEQ that takes 
a 40-year view of the regional rail system and outlines a 
long-term 2051 vision for the rail network that would see 
it become the backbone of a much expanded regional 
passenger transport network, and allow more freight to be 
carried on rail. Recommended strategy elements include:

• Efficiently utilising rail infrastructure.
• Creating Brisbane’s proposed UrbanLink and  

Subway system.
• Creating a fast inter-city public transport network – 

a key role in the connection of the region’s Principal 
Activity Centres.

• Enhancing rail networks to regional centres.

Key issues in SEQ affecting a HSR network are:

• Dominance of the Brisbane central business  
district (CBD).

• Access to the CBD requiring a new river crossing 
from the south.

• Existing rail capacity constraints and continued 
high demand for rail access to the CBD.

• Growth of Gold Coast and southern Brisbane 
suburbs.

9 South East Queensland Regional Plan 2009-2031.

1.5.2 Sydney

With a population of 4.6 million people, Sydney is the 
largest city in Australia. Estimates indicate the population 
could increase to over seven million by 205610.
Sydney’s metropolitan strategy is defined in the Sydney 
Metropolitan Plan 203611, which defines Sydney as a ‘City 
of Cities’ with: 

• The harbour cities of Sydney CBD and North Sydney.
• Parramatta as Sydney’s premier regional city and 

second CBD.
• Liverpool and Penrith as regional cities in western Sydney.

• The city is expected to continue to develop around 
the Sydney CBD, but additional transport capacity is 
planned to other business centres within Sydney to 
serve the increasing population of these areas better. 
The increasing importance of Parramatta as a major 
business district suggests this could be considered as 
a potential HSR station.

• Port Botany and Sydney Airport are economic gateways 
with significant growth forecast for the next 25 years. 
Container trade through Port Botany is expected to 
double by 202512, while the Sydney Airport Masterplan 
predicts passenger movements could grow from 32 
million per annum in 2007 to 79 million by 202913. 
The NSW Government is developing a NSW Freight 
Strategy to manage this increasing demand for freight 
movements.

Key issues in Sydney affecting a HSR network are:

• Topographical constraints around the Sydney 
basin.

• The location of the Sydney CBD on the eastern 
edge of the metropolitan area.

• Limited existing urban rail capacity.
• Growth of western Sydney and Parramatta as a 

second CBD.
• High land valuations within the developed city.

10 Australian Bureau of Statistics, Population Projections Australia 2006 - 2101, 
2008 (Series B forecasts updated). 

11 Sydney Metropolitan Strategy 2036, NSW Government, 2011.
12 Ibid.
13 Ibid.
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1.5.3 Canberra

Canberra has a current population of around 360,000 
people, which is projected to increase to around 550,000 
by 205614. The Canberra Spatial Plan15 shows Canberra 
expanding north into Gungahlin, west into the Molonglo 
Valley and east into the Kowen Plateau, a shift from the 
original ‘Y Plan’ concept.
The Canberra Spatial Plan includes a transport strategy 
for the city, based on a framework of trunk public transport 
routes to provide high-frequency public transport services 
to the north, east (including Canberra Airport and 
Queanbeyan), south and west.
Importantly, the Chief Minister’s Office and ACT Planning 
& Land Authority have moved to protect a corridor for 
HSR from the north to Canberra Airport, via the Majura 
Parkway16.

Key issues in Canberra affecting a HSR network are:
• The city does not have a single commercial and 

business centre.
• Topographical constraints around the city.

1.5.4 Melbourne

Melbourne has a population of over four million people, 
which is projected to increase to over 6.6 million by 205617. 
Melbourne’s development strategy, Melbourne 203018, 
established an urban growth boundary, protection for ‘green 
wedges’ and initiatives designed to ensure that urban 
growth could be accommodated. The strategy was updated 
in 200819 in the face of increasingly rapid urban growth. The 
Victorian Government is reviewing current strategies and is 
expected to prepare a new metropolitan strategy.  
The Victorian Transport Plan20 discusses the need for 
upgrading of the urban transport network, including four 
rail projects and two new rail lines: the Regional Rail Link to 
Geelong and the Melbourne Metro between Footscray and 
Caulfield. These projects are planned to provide capacity 
for Melbourne’s future travel needs, and would continue to 
focus on the existing city transport hubs of Southern Cross 
and Flinders Street Stations.
The Victorian Transport Plan also identifies a need for 
increased orbital road capacity on the outskirts of Melbourne, 
and proposes the North East Link, Peninsula Link and an 
alternative to the West Gate.  These projects would create a 
new outer orbital road in the city and increase accessibility 
to centres such as Craigieburn and Beveridge.

14 Australian Bureau of Statistics, Population Projections Australia 2006 - 2101, 
2008 (Series B forecasts updated). 

15 Canberra Spatial Plan, ACT Planning & Land Authority, 2004.
16 ACT East Broadacre Economic and Strategic Planning Direction Study, 

MacroPlan Australia, 2010.
17 Australian Bureau of Statistics, Population Projections Australia 2006 - 2101, 

2008 (Series B forecasts updated). 
18 Melbourne 2030 Planning for Sustainable Growth, 2002.
19 Melbourne 2030: A planning update, Melbourne @ 5 million, 2008.
20 Victorian Transport Plan, Victorian Government, 2008.

The Victorian Government is establishing a Public 
Transport Development Authority and has committed to 
the establishment of a HSR investigation division.

Key issues in Melbourne affecting a HSR network are:

• Location of a CBD HSR station to best integrate 
with existing plans for rail expansion.

• Locating a northern corridor to minimise land  
use impacts.

• Access to Melbourne’s Tullamarine airport from  
the CBD.

1.5.5 National directions

In December 2009, the Council of Australian Governments  
(COAG) agreed that states and territories would have in 
place best practice capital city strategic plans by 201221.  
Furthermore, the Australian Government, through its 
National Urban Policy, has provided guidance for the future 
planning of Australia’s major cities.   

There are also a number of transport strategies of national 
importance that are relevant to the consideration of a HSR 
network on the east-coast of Australia, namely: 
• The Inland Rail Study22 has identified an inland freight 

rail corridor between Brisbane and Melbourne, via 
Moree, Parkes, and Albury-Wodonga. This corridor is 
being protected for improved national rail capacity and 
synergies may exist with the HSR study.

• A Joint Sydney Aviation Capacity Study is being 
undertaken by the Department of Infrastructure and 
Transport and the NSW Government to review airport 
capacity in the Sydney basin.

• A National Land Freight Strategy23 discussion paper 
was released by Infrastructure Australia in 2011.  
The discussion paper explains how land freight 
movements are expected to double by 2036 and could 
treble by 2056.  To accommodate this growth and 
maintain productivity, the discussion paper suggests 
review of infrastructure usage restrictions; managing 
encroachment of freight activities; reducing uncertainty 
around future capacity requirements; and improving 
responsiveness of infrastructure capacity to freight 
demands.  A national freight strategy has synergy 
with any strategy for HSR, as HSR may influence long 
distance passenger movements and create capacity 
on existing transport systems for freight.

• Upgrades on the national highway network including 
the Hume Highway, Princes Highway and Pacific 
Highway are planned to improve safety and capacity 
for long-distance road travel between capital cities and 
regional areas within the study area.

21 Council of Australian Governments’ meeting, Brisbane, 7 December 2009, 
Communiqué, 2009. 

22 Melbourne – Brisbane Inland Rail Alignment Study Report, Australian Rail 
Track Corporation, 2010.

23  National Land Freight Strategy: Discussion Paper, Australian Government, 
2011.
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1.6 Previous HSR studies
The study took into account previous Australian studies 
into HSR. These include:

• Between 1986 and 1991, the Very Fast Train (VFT) 
project identified corridor options for a high-speed 
train between Sydney and Melbourne. The preferred 
alignment was via the Hume Highway corridor and the 
Southern Highlands, as shown in Figure 1.4.

• From 1993 to 2000, the Speedrail project identified 
a HSR alignment between Sydney and Canberra via 
Goulburn and the Southern Highlands (shown in Figure 
1.5), with a new station at Canberra Majura Parkway  
(Canberra Airport) and access into Sydney Central 
Station via the East Hills Line.

• In 2001, the East Coast Very High Speed Train (VHST) 
Scoping Study evaluated similar corridors to those in 
previous studies, with additional corridors via the New 
England Highway and the Pacific Highway to the north 
of Sydney. The study preferred the Hume Highway 
corridor through Victoria, the Southern Highlands 
corridor between Canberra and Sydney, the Central 
Coast corridor between Sydney and Newcastle, and 
the Pacific Highway corridor between Sydney and 
Brisbane. This is illustrated in Figure 1.6. 

While some corridor parameters – such as population 
– have changed over the past 20 years, some previous 
analysis remains of value. Previous recommendations for 
access to the capital cities are no longer valid as urban rail 
systems have become increasingly congested, cities have 
expanded using rural land for urban development, and little 
to no track access capacity remains at previously preferred 
HSR station locations. These issues are discussed further 
in Section 4 and Section 5. 
The main assumptions and findings of these previous 
studies are presented in Table 1.2.
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Figure 1.4 Corridors considered in the Very Fast Train proposal
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Key:

The VFT proposal to link Sydney to Melbourne via Canberra 
relied on using land available at that time to gain access to 
the Sydney and Melbourne CBDs. The identified corridor in 
Sydney has subsequently been used for rail improvements, 
including Kingsgrove-Revesby Quadruplication and Sydney 
Airport Rail Link. The study was based on the assumption 
that the existing urban rail infrastructure would be shared 
by VFT trains. This would have impacted on VFT travel 
times and reliability.
The Australian Government rejected the VFT proposal on the 
basis that the project was not viable, requiring significant 
tax concessions and subsidy from the government.
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Like the VFT proposal before it, the Speedrail proposal 
was a private sector initiative to construct a Sydney to 
Canberra high speed rail link. Speedrail also proposed to 
share existing track within Sydney with a terminus station 
at Central via the East Hills line. Canberra would have been 
served by a station at Canberra Airport from an alignment 
running close to the Hume Highway to Sydney.

Speedrail would have required considerable public subsidy 
and Australian Government financial support to facilitate 
the start-up of the project.

Figure 1.5 Corridors considered in the Speedrail proposal
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Figure 1.6 Corridors considered in the East Coast VHST Scoping Study
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Key:

The East Coast VHST Scoping Study included Brisbane as 
part of a future high-speed network and forecast patronage 
on the basis of a four-hour journey time from Sydney. Other 
technology (Maglev) was considered but not developed 
as part of a practical proposal. Some investigation of city 
stations and access to cities was undertaken.

Considerable corridor investigations concluded that 
corridors to the north of Sydney should serve the major 
regional centres. The preferred corridor from Sydney to 
Melbourne via Canberra, following the Hume Highway, 
proposed not to serve Wollongong because of high costs.
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Table 1.2  Main assumptions and findings of previous HSR studies24

Aspect Very Fast Train Speedrail East Coast VHST24

Proponent/ Author TNT, Elders IXL, Kumigai Gumi, BHP GEC-Alsthom (now Alstom), Leighton 
Group

ARUP, TMG 

Date 1986-1991 1993-2000 2001

Scope High speed passenger rail link between 
Sydney, Canberra and Melbourne

High speed passenger rail link between 
Sydney and Canberra

High speed passenger rail link 
between Brisbane, Sydney, Canberra 
and Melbourne

Main criteria Three-hour transit time between Sydney 
and Melbourne
Highest net financial benefit
Must pass through Canberra and 
have terminal stations in Sydney and 
Melbourne CBDs
Serve, but not pass through, main rural 
communities
Avoid environmentally and commercially 
valuable land
Utilise existing urban rail and road 
corridors

Highest net financial benefit
Terminal stations in Sydney CBD and 
Canberra Airport
Use of both existing and new urban rail 
and road corridors
Would serve airport stations

A network linking Brisbane, Sydney, 
Canberra and Melbourne
Providing the most direct linkage 
between end points
Linking areas of high passenger 
demand
Ability to integrate with other 
transport modes
Meeting specific operational 
requirements, especially travel 
speeds and operation safety

Patronage 
forecasts

14 million trips per annum in 1995-97
(40% induced)

5 million passengers per annum in 
2000
(22% induced)

59 to 75 million trips per annum by 
2051 
(19 to 20% induced)

Journey time Sydney – Melbourne: 180 minutes
Sydney – Canberra: 60 minutes
Canberra – Melbourne: 120 minutes

Sydney – Canberra: 84 minutes Brisbane – Sydney: 4.4 to 4.6 hours 
Sydney to Canberra: 81 minutes 
Sydney to Melbourne: 4.1 to 4.5 
hours 
(All for limited-stop trains)

Speed Maximum non-urban: 360 km/h 
Average: 285 km/h
Maximum urban: less than 180 km/h

Maximum non urban: 320 km/h
Average: 200 km/h

Various scenarios with maximum 
speeds of 250, 350 (conventional) 
and 500km/h (Maglev)

Cost $5.3 billion ($1991) including
land acquisition $0.3 billion
track work $0.9 billion
power $0.5 billion

$4.8 billion ($2000) $32 to $59 billion ($2001) within 
the technology (250-500 km/h) 
spectrum and across a range of 
possible corridors and alignment 
options

Route Generally followed Hume Highway and 
Sydney-Melbourne railway. Followed 
Federal Highway into northern Canberra 
and Barton Highway to Yass

Generally followed Hume Highway from 
southern edge of Sydney. Entry into 
Canberra from western side of Lake 
George Range

Coastal route from Brisbane to 
Sydney. Inland to Canberra from 
Sydney. Hume Highway from 
Canberra to Melbourne

Stations Sydney (Central Station)
Kingsford Smith Airport
Campbelltown
Bowral
Goulburn
Canberra (Gungahlin)
Yass
Wagga Wagga
Albury-Wodonga 
Wangaratta
Benalla
Seymour
Tullamarine Airport
Melbourne (Spencer Street Station, 
now Southern Cross Station)

Sydney (Central Station)
Kingsford Smith Airport (Domestic 
Terminal)
Kingsford Smith Airport (International 
Terminal)
Campbelltown (or Macarthur)
Bowral (or Mittagong)
Goulburn
Canberra (adjoining Canberra Airport)

Brisbane (Roma Street)
Coolangatta 
Lismore
Grafton
Coffs Harbour
Taree
Newcastle
Sydney (Central Station)
Campbelltown
Canberra (Civic) 
Yass
Wagga Wagga 
Albury-Wodonga
Melbourne (Spencer Street Station, 
now Southern Cross Station)

24 The East Coast Very High Speed Train Scoping Study did not identify specific alignments or detailed specification on the various corridors it considered. Rather, the 
scoping study provided a comprehensive overview of the various specifications and costs of previous international examples and high-speed rail technologies and did 
not present any specific conclusions on individual corridor options or alignment specifications.
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1.7 International HSR experience
There are many overseas examples of HSR. This study has 
drawn on this experience through a global advisory panel 
assembled to support it. 
The panel comprised specialists involved in the policy 
implementation, infrastructure planning, design, construction 
and operation of HSR networks in the USA, Japan, China, 
Spain, UK, France and Italy. 

The panel identified a number of ‘lessons learned’, which 
are particularly important in the planning stage (Table 1.3).
They also noted that the pay-back period for all recent 
HSR projects had been too long to allow full commercial 
financing and that Government financial support would 
therefore be an essential input.

Table 1.3  Lessons learned from international experience

Strategic principles Lessons learned

Integration

HSR has the effect of generating re-examinations of how other modes will meet future transport, economic 
development and policy objectives. Integration ensures that HSR complements existing transport modes.

HSR must support 
complementary transport 
services.

Support for regional land use goals

HSR programs represent an opportunity to transform cities and regions over a long time period.

Properly planned, HSR should link regional centres to major metropolitan areas and provide significant 
development opportunities. 

If properly integrated into the transport system, population and economic growth can be directed to support 
regional land use planning goals.

HSR can stimulate regional 
development.

De-congestion of existing transport systems

A benefit of HSR is that it provides an opportunity to reallocate inter-city patronage demand and improve 
capacity on existing constrained regional rail systems. This provides the opportunity to make available 
capacity for new commuter or freight services. 

City-to-city HSR links can ease congestion created by short-distance flights.

HSR projects can benefit freight operations by creating capacity on existing networks. 

Corridor planning should consider space provision for regional and freight services. Optimise infrastructure 
performance.

Importance of stations

HSR station planning should consider several specific issues: 

Station footprints and types – agree appropriate assumptions for stations.

Dispersal – maximise modal connections.

Urban integration – consider impact on communities.

Regeneration – exploit regeneration potential.

Constructability – consider impacts on program/cost.

Changing mindset – maximise initial patronage demand.

Brand identity – consider early in process.

Land use – strategic influence on land-use change and settlement patterns.

Environmental, economic and social impact. Early station planning.

Capital costs

There are few examples of a HSR service fully recovering capital costs except in the very long term. Operations 
and maintenance costs are usually self-funding, but infrastructure costs are unlikely to be fully recovered 
without a significant government contribution.

Capital costs are unlikely to be 
recovered.
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Method of approach

2.1 HSR objectives and planning principles

2.1.1 HSR objectives

Objectives for HSR have been developed to align with 
Commonwealth, state and territory planning policies.
 

These objectives are to:
• Support population and economic growth.
• Enable social and economic development in 

regional and urban areas.
• Relieve transport congestion of existing and future 

systems.
• Help support land use objectives designed to 

achieve sustainable ecological and environmental 
outcomes given continued urbanisation, higher 
density living and the growth of regional centres.

International experience shows HSR can support these 
objectives.

2.1.2 General HSR planning principles 

Potential corridors and stations were developed to fulfil the 
following planning principles:

• ‘Door-to-door’ connectivity25: HSR network stations 
should aim to be located in centres of population 
and employment to maximise patronage demand 
and to minimise the traveller’s access time and cost. 
This implies that HSR stations should be located 
where there is maximum transport connectivity, thus 
providing competitive access to customer markets. 

• Congestion relief: efficient use of a HSR network could 
release capacity and improve service levels on existing 
passenger and freight networks.

• Flexibility: services and frequencies should be 
responsive to customer demand, thus optimising the 
efficiency of the network.  

• Staging: staging and timing of construction is a critical 
consideration in developing a HSR network.

25 Door-to-door’ is an expression used to describe a traveller’s total journey 
experience, which can involve multiple transport trips for long distance 
journeys.  

2.1.3 Specific HSR station planning principles 

Drawing on international experience, four planning 
principles to guide the development and evaluation of 
potential HSR stations were established:

• Market proximity: HSR networks overseas have 
generally favoured the use of existing city terminal 
stations due to their locations in places of high 
population and employment, and their connectivity 
within existing transport systems. In some cases, HSR 
services use existing track capacity for access to the 
city centre, fitting into existing urban rail operations. 
Tunnels have been used where no surface capacity is 
available. 

• Transport capacity: locating a HSR station within 
existing inner-city stations will increase pressure 
on facilities which may be already facing capacity 
constraints. This will flow through to connecting 
transport networks. Such pressures may need to be 
reduced through suitable design and complementary 
investment to increase transport capacity. 

• Surface land availability: HSR stations in cities have 
large footprints and require large areas of land for 
their construction and operation. Station sites require 
space for platforms, approach tracks and crossovers, 
forecourts, passenger concourses and parking. Station 
platform lengths can range from 200 to 400 metres.  

• Reduce environmental impacts: rail systems can 
create physical and visual severance, although 
successful mitigation case studies exist in many cities. 
Siting of stations needs to be sensitive to the natural 
and built environments, as well as places of cultural 
and historical significance.  High-quality station design 
may enhance urban and heritage precincts.  

2.2 The appraisal process
The process for corridor and station selection was 
undertaken in three stages, as illustrated in Figure 2.1.  
• First, the long-list of options was identified, based on 

consultation with state and territory representatives, 
long-term infrastructure strategies and forecasts of 
population distributions and travel demand patterns.  

• Second, an initial appraisal was undertaken using 
largely qualitative information or high-level technical 
estimates to reduce the long-list of options to a 
medium-list. 

• Third, a quantitative appraisal was undertaken, using 
refined technical estimates, to reduce the medium-list 
to a short-list.
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Figure 2.1 Overview of the appraisal process

The appraisal has been undertaken using a common base 
year of 2036, but network sections could potentially be 
constructed before or after this date.
With any long-term planning study it is necessary to consider 
the sensitivity of the appraisal to major factors, such as 
changing HSR technologies, use of oil, potential effects of 
climate change or alternate population distributions. 

2.3	 	Identification	of	corridor	and	 
station	options

2.3.1	 Corridors

A long-list of potential HSR corridors was identified for 
appraisal, using a wide range of information on existing 
and future transport demand and urban development 
patterns. This was drawn from information relating to:

• Long-term infrastructure strategies. State and territory 
planning policies for the study area were reviewed 
to identify infrastructure changes over the medium-
term and long-term, where information was available. 
Major road, rail and air infrastructure projects were 
summarised to identify potential synergies or impacts 
on a HSR network.

• Consultation with state and territory governments to 
understand any planning undertaken for HSR projects, 
or major planned road and rail infrastructure projects.

• Existing rail networks within the study area, which 
were mapped and classified as passenger, freight or 
combined operations, to identify whether opportunities 
existed to use or augment these networks.

• Existing and future air demand. International 
experience demonstrates that HSR systems operate in 
the long-distance travel market. As air travel is currently 
the most viable domestic long-distance travel mode 
in Australia, existing and future air demand patterns 
were used to identify potential centres to be served by 
a HSR system.

• Potential connectivity with other transport systems 
(air, road and rail).

• Regional and metropolitan population growth identified 
from Australian Bureau of Statistics (ABS) forecasts.

• Inter-city travel demand data, which was used to 
identify regional centres that could be served by 
HSR and obtain passenger origin/destination data 
to understand where metropolitan stations could be 
located.

• A review of international HSR experience and previous 
Australian HSR studies. Where appropriate, corridors 
previously identified were also considered in this 
appraisal.

2.3.2 Stations

A long-list of potential HSR station location options was 
also identified for appraisal. The information used in this 
process included: 

• A review of international HSR systems identified station 
typologies and characteristics, which were tailored to 
the Australian context and were found to assist in the 
development of the assessment criteria.

• Passenger market data and connectivity to existing and 
future transport networks. The transport connectivity 
of potential station sites was calculated from projected 
conditions in 2036, including planned or likely transport 
systems upgrades. Specific examples include the Cross 
River Rail project in Brisbane, urban rail network and 
light rail network upgrades in Sydney and the Regional 
Rail project in Melbourne. The frequency of services 
by each mode (including taxis) was combined with a 
typical walk distance to the CBD market to create an 
overall score for transit connectivity.

• Capacity and amenity of existing stations, infrastructure 
and locations.
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2.4  Infrastructure, services and  
cost estimation 

Appraisal of corridors and stations requires an 
understanding of the physical and operational requirements 
of a HSR network and associated costs. The physical and 
operational requirements are driven by the patronage 
demand and corresponding train operations and services.  
Cost is driven by the characteristics of the corridors and 
stations, and by the physical and operational requirements 
of the network. 
This section presents the methodology adopted in 
developing infrastructure and service requirements and 
cost estimates for this study. The cost estimates informed 
the comparative appraisal of corridors.  These, together 
with estimates for operational costs, were used in the 
economic assessment.

2.4.1 Infrastructure and services

In defining the expected outputs of any future HSR network 
in Australia, the characteristics of existing and planned 
international systems were examined. In particular, 
consideration was given to their suitability for conditions 
experienced on the east coast.
It was determined that the maximum normal operating 
speeds for HSR on the east coast would be unlikely to 
exceed 400km/h. There was a high probability that this 
represents the maximum commercially attainable speed 
for conventional HSR technology given the requirements 
for system capacity and delivering reliability. 
Given the distances and likely traffic volumes between 
Brisbane, Sydney and Melbourne, it was concluded that 
conventional high-speed wheel-on-rail technology would 
deliver levels of operational performance and would satisfy 
expected commercial criteria. This study is therefore 
based on conventional high-speed wheel-on-rail systems 
and characteristics.

Figure 2.2 Operations methodology 

Train operating parameters and patronage demand 
estimation is an iterative process. An initial timetable was 
assumed to inform initial patronage forecasts. An adjusted 
timetable was then developed to consider the frequency 
of services required to satisfy patronage demand. This 
relationship and the influential parameters are illustrated 
in Figure 2.2.
Physical and operational assumptions were based on 
international experience and adjusted for the Australian 
context. Operational parameters used in previous 
Australian HSR studies were considered, but were deemed 
not to be appropriate. These assumptions are contained in 
Appendix F.

Four types of HSR service have been assumed:

• ‘Interstate’ – stopping at Brisbane, Sydney and 
Melbourne. These could provide an alternative to long-
distance air travel.

• ‘Capital’ – stopping at up to three intermediate stations. 
These could provide an alternative to long-distance air 
travel, as well as serving regional patronage demand.

• ‘Regional’ – stopping at more than three stations 
between capital cities to cater for regional patronage 
demand and the tourism market.

• ‘Commuter’ – serving commuters between Sydney 
and Newcastle.

2.4.2 Costing

Cost estimates, unadjusted for risk, were compiled to 
inform the appraisal of the corridor and station options. 
These broadly correspond to P50 risk-adjusted cost 
estimates. An operational cost estimate was also prepared 
to inform the economic appraisal. An overview of the 
methodology is shown in Figure 2.3. 
The main cost elements include construction, rail 
infrastructure, land acquisition and power.

Demand

Business 
Specification

Operational &
Technical 
Specifications

Route 
Characteristics

Indicative 
Timetable

Resource
Implications
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Figure 2.3 Cost estimation methodology
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Construction and rail infrastructure

Representative alignments within each corridor (beyond 
metropolitan limits) were developed using route 
optimisation software and geometric parameters. The 
analysis took account of topography, environmental 
constraints, planning and land use constraints, and 
unit cost rates for the major civil components (such as 
earthworks, bridges and tunnels).
The geometric parameters for the track alignment include 
gradients, horizontal and vertical curvature, and cross 
section.  

The unit rates were based on current industry ‘sell’ rates 
for similar types of projects. The process considered many 
thousands of combinations in determining ‘optimum’ 
solutions.
An allowance for required civil and rail infrastructure 
components was made on a linear basis and included: 

• Railway track and associated support system.
• Railway traction power supply, signalling, control and 

communication systems.
• Overpasses, underpasses and other minor structures.
• Access roads and security fencing.
• Drainage infrastructure.
• Noise and other environmental mitigation measures.
• Landscaping.
• Utility adjustments.
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Gaining access to the centre of the major cities represents 
a significant challenge for HSR. In some HSR schemes 
around the world access to city centre station locations 
has, in the first instance, been achieved through upgrading 
existing rail networks and subsequently providing new 
dedicated infrastructure. Such an approach is unlikely to 
offer a satisfactory solution in Australian cities given the 
limited spare capacity of existing networks, acknowledged 
physical constraints on rail corridor expansion and forecast 
HSR service frequencies in 2036 and 2056.
It has therefore been assumed for cost estimation 
purposes that city centre access would be predominently 
via tunnel, recognising there may be potential to switch 
existing services to tunnels and utilise existing corridors 
for HSR. Urban tunnels were assumed to be dedicated 
underground corridors utilising a twin bore tunnel approach 
under all built-up areas. During the medium-list appraisal, 
this was refined to reflect that some city access could be 
developed at-grade and some in tunnels.
Also included in the estimates are costs associated with 
the construction of peripheral and major terminal stations. 
The major city centre terminus stations were assumed to be 
developed through at-grade or ‘cut-and-cover’ construction 
approaches, inclusive of approach railway tracks.

Power

A representative alignment was overlaid on the national 
power grid to prepare a list of infrastructure requirements 
and costs for connecting the HSR network to the grid.

Land acquisition

Land acquisition costs were based on the representative 
alignments for each corridor as developed by the route 
optimisation software. The land value under current 
market conditions was estimated from the asking price of 
randomly selected rural property sales and RP Data sets26.

Risk assessment

Major infrastructure projects are associated with high risks 
and uncertainty about final delivery costs. 
In estimating the indicative capital costs for a fully functional 
Australian HSR network, a high-level risk assessment 
was undertaken to provide a possible range of costs. The 
assessment considered uncertainty of all major inputs and 
assumptions.

26 RP Data is an independently managed database of property prices and 
valuations.

Risk profiles were developed to address the risk associated 
with the cost estimates for each of the medium-list 
corridors. These included a range of physical (quantity) and 
price (unit cost rate) risks based on confidence levels for 
the individual cost components for both land acquisition 
and infrastructure requirements for each corridor. The 
risk assessment was centred on the short-list base cost 
estimates with confidence levels for each established cost 
components. 
With a distribution range applied to each cost input across 
each of the base cost estimates for the short-list of corridors, 
‘@RISK’ software was used to determine the overall risk 
profile for each corridor and the whole HSR network.
The software uses a Monte Carlo simulation to calculate an 
expected range of costs for each item. This is based on the 
assigned probability distribution for each input with inherent 
uncertainty. In this study, every cost item was assumed to 
have inherent uncertainty. The program calculates a project 
cost several thousand times, each time using a different set 
of random values from the probability functions to produce 
a distribution of possible outcome costs for the various 
corridors. The end result of this process is a risk profile 
which is graphically represented by an ‘S’ curve. 
Relevant outputs are:
• P10: the value at which there is a 10% probability that 

the capital costs will not exceed this amount.
• P50: the value at which there is a 50% probability that 

the capital costs will not exceed this amount. 
• P90: the value at which there is a 90% probability that 

the capital costs will not exceed this amount.

Operations

Estimates of operating costs were required to inform 
the economic appraisal. Rail system operating costs 
are generally determined by the length and use of 
the infrastructure and the underlying asset condition. 
Operating costs generally comprise:

• Infrastructure operation and maintenance. The long-term 
maintenance and renewal of the ‘above and below  
rail’ assets.

• Train operation. The costs linked to the service delivery 
of the trains and stations. 

Cost estimates unadjusted for risk are used to compare 
corridors. 
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2.5 Patronage demand modelling
A strategic forecasting approach has been designed to 
answer the key patronage demand questions concerning 
the nature of the current markets in the Brisbane-Sydney-
Melbourne east coast corridor, how they would grow in 
future, the potential for diversion to HSR and the extent to 
which HSR may stimulate travel demand.
Two patronage demand forecast models were developed: 
an east coast model that forecasts patronage demand 
for a HSR network along the east coast corridor, and a 
Newcastle to Sydney model that forecasts commuting 
demands in the Newcastle-Sydney corridor. While the east 
coast model is used to forecast inter-city and regional 
travel over the entire network, the Newcastle to Sydney 
model is used to forecast additional commuter patronage 
specifically between Newcastle and Sydney.

2.5.1 Overview of the east coast model

Long-distance travel patterns by all modes in the east 
coast corridor were derived from the National Visitors 
Survey, covering business and non-business trips over 
50 kilometres between the main cities and the towns in 
the corridor. Growth in these markets was forecast, then 
diversions to HSR and induced travel were estimated.
The east coast corridor from Brisbane to Melbourne was 
divided into 87 zones based on Statistical Local Areas. 
Each of the three major cities – Brisbane, Sydney and 
Melbourne – was subdivided into one inner city zone and a 
number of outer sectors. 
The performance of the model has been verified and 
its sensitivity to level of service changes has been 
benchmarked with recognised values from local and 
international evidence.

Engineering and costing assumptions:

• The HSR system would require a double-track 
configuration as a minimum.

• Technical specifications for the HSR infrastructure 
would generally be in accordance with Technical 
Standards for Interoperability of European High 
Speed Railways (2007).

• The HSR system is based on ‘wheel on rail’ 
technology operating on ballasted track at speeds 
of 350 km/h, with infrastructure designed for 
speeds of 400 km/h. This is consistent with current 
international practice for inter-urban areas. Lower 
design speeds would be applicable for the urban 
access areas, dependent on urban constraints and 
the desired operating regime.

• HSR rolling stock has been assumed to be eight- to 
10-car trains. An allowance has been made in the 
station assessment for trains to increase to 16 cars. 
It has been assumed that rolling stock will be leased 
over 30 years.

• The rolling stock would require 25 kV AC traction 
power supply via overhead lines from the national 
grid feeding substations at regular intervals along 
the route.

• Access from the urban boundary to preferred city-
centre stations in Brisbane, Sydney, Canberra and 
Melbourne would likely be by tunnel. During the 
medium-list appraisal, this was refined to reflect that 
some city access could be developed at-grade and 
some in tunnels.

• Stations would be required at regular intervals along 
the route with major terminus stations at Brisbane, 
Sydney and Melbourne. All terminus stations would 
be located close to the CBD, and major urban centres 
would also have at least one peripheral station.

For Canberra, a through station is assumed although 
a terminus option is also discussed. Intermediate 
regional stations would require significant additional 
track to accommodate a twin platform configuration 
and a range of HSR services.

• All city stations would be shallow-underground ‘cut 
and cover’, at-grade or elevated.

• The HSR rail corridor would be 80m wide, allowing 
for dual at-grade ballasted track with standard rail 
embankment batter slopes and 10m easements 
from batter slope to perimeter fences (allowing for 
electrical sub-stations, drainange and maintenance 
access) and land take necessary for the construction 
zones.

• Costing unit rates were derived from major Australian 
rail infrastructure projects and benchmarked against 
actual construction costs of recent international 
HSR systems.

• Ancillary HSR facility requirements include rolling 
stock stabling depots, rolling stock maintenance 
depots, infrastructure maintenance depots, signalling 
centres and associated service delivery facilities.

• Based on the above assumptions, journey times 
would be 40 minutes between Newcastle and 
Sydney and three hours between Brisbane and 
Sydney and Sydney and Melbourne (actual times 
would depend on precise alignments selected and 
operating characteristics).

• Costs were principally determined to inform the 
comparative appraisal process and were based on 
assumptions, including geotechnical conditions.
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2.5.2	 Overview	of	the	Newcastle	to	Sydney	model

The patronage demand forecasting procedures for the 
Newcastle to Sydney commuting model had a similar 
structure to those used for the east coast model, but 
related just to the choice between car, conventional rail 
and HSR services.  
The size of the relevant commuting market and current 
mode shares was established, derived from the journey 
to work tables of the 2006 National Population Census. 
Growth in this market was then forecast, and diversions to 
HSR and induced travel were calculated.
The Newcastle to Sydney corridor was considered as 24 
zones to provide a distribution of population in the corridor 
relative to existing stations.
Mode choice model parameters and coefficients were 
based on standard Australian27 and international values, 
adjusted to reproduce variations in commuter mode 
shares observed in the 2006 Census.

Pricing	assumptions:

• Inter-city HSR fares were assumed to be broadly 
consistent with inter-city air fares.

• Newcastle to Sydney HSR commuter fares were 
assumed to be $16.50, and Central Coast to Sydney 
HSR commuter fares were assumed to be $14.25 
(one-way in $2011). Lower fares for commuters 
reflect a potential subsidy for these trips.

Figure 2.4 GIS overlay mapping example

27 Including Australian Transport Council guidance.

2.6	 Environment	and	planning
To inform the corridor and station identification and 
appraisal, the environmental and planning assessment 
considered the following:

• Environmental constraints and issues which may 
influence corridor selection at a strategic level.

• Urban and regional planning issues, including existing 
metropolitan growth strategies, conservation strategies, 
urban containment and regeneration plans, and regional 
growth plans.

• Statutory planning policies and processes for corridor 
preservation. 

2.6.1	 Environmental	impacts	

The primary assessment tools used were geographic 
information system (GIS) maps and datasets, Ausimage28 
aerial photograph in urban areas, Spot Image29 aerial 
photograph in non-urban areas, and an electronic multi-
criteria assessment  (MCA) system developed specifically 
for this study.

28 Ausimage refers to high resolution, orthorectified aerial imagery produced by 
SKM.

29 Spot Image SA is a commercial supplier of geographic information derived 
from satellite imagery.
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GIS datasets were obtained from Australian, state and 
local agencies as well as commercial sources. All datasets 
were carefully evaluated and where possible reformatted 
to ensure a consistent, uniform and reliable basis of 
assessment. The assessment reviewed more than 25 
land use, natural features and biological resources. The 
following environmental datasets were selected:

• Existing developed land uses comprising built-up 
areas, urban land in regional cities and towns, Defence 
sites and mined areas. 

• Natural features, comprising national parks and 
conservation areas, sensitive wetlands, river and 
drainage systems, lakes and water supply reservoirs.

• Biological features, comprising Cumberland Plain 
Woodland and other endangered or critically 
endangered ecological communities.

This information was analysed in detail by planning and 
environmental specialists across all affected jurisdictions. 
An example of the overlay mapping used in the corridor 
appraisal is shown in Figure 2.4.
These assessments were then reviewed for any gaps in 
the evaluation process. Planning policies and strategies 
were also included as non-quantitative measures. In 
each assessment, evaluation considered the magnitude 
of impact measured by the number of hectares directly 
affected, the frequency of impact, the potential to make 
minor adjustments to mitigate impact as well as other likely 
mitigation measures. The assessment did not consider 
mitigation measures which could reduce impacts, such as 
tunnels, bridges and viaducts.
For the initial qualitative appraisal of the long-list corridors, 
a corridor width of approximately 20 kilometres was used. 
In the medium-list appraisal, corridor evaluations were 
based on an indicative 200 metre wide alignment within 
each corridor.
While an actual HSR corridor could be in the order of 80 
metres wide (on which the cost estimation was based), a 
200 metre width was used to ensure that any significant 
issues were captured when comparing corridor options.
More details on the environmental assessment 
methodology and outcomes are presented in Appendix E. 
All assessments were desk top based and no field work 
was undertaken during phase 1.  

2.6.2 Urban and regional planning 

To inform the ‘strategic fit’ of the corridor and station 
appraisals, assessments of the following existing and 
future urban and regional plans along the east coast were 
undertaken:

• Existing metropolitan growth strategies.
• Conservation strategies.
• Urban criteria containment and regeneration plans.
• Regional growth plans.

2.6.3 Corridor preservation and acquisition

A strategic review of HSR corridor preservation and 
acquisition controls in Australia and overseas was 
undertaken to examine:
• Existing corridor preservation and acquisition 

processes at national and state levels.
• New statutory planning policies and frameworks that 

may be required.
• Risks associated with delivering a HSR system due to 

the gap between existing and required policies and 
frameworks. 

2.7 Economics 
An assessment of economic costs and benefits has been 
undertaken only to compare corridors. For each geographic 
segment, a base corridor was selected and outcomes 
for each of the medium-list corridors were shown as 
differences in benefits, costs and net benefits (plus or 
minus) compared to the base corridor.
The quantification of each impact was based on the outputs 
of the patronage demand model or derived from applying 
unit parameter values to the model outputs. Patronage 
demands were provided for 2036 and 2056, and values of 
each measure in the intervening years were exponentially 
interpolated, including a ‘ramp-up’ in patronage demand in 
the first five years, to allow for a realistic pace of uptake of 
a new mode. 
A base year was required for the economic appraisal, and 
2036 was taken as the common date to which all post 
2036 benefits and costs were discounted, and to which all 
costs incurred prior to 2036 were compounded so that all 
costs and benefits have a common appraisal year.  
The year 2036 was taken as the start year for the benefit 
streams and 2056 represents the end year. The appraisal 
period is therefore 20 years. As a network could have a life 
significantly longer than 20 years, a residual value of the 
network at the end of the appraisal period has been used 
in the analysis; this value reflects the level and pattern of 
future costs and revenues. 
Following standard appraisal practice, all annual values 
were discounted or compounded to 2036, using a real 
discount rate of seven per cent with alternative rates of 
four per cent and 10 per cent. These discount rates are 
consistent with those adopted by Infrastructure Australia, 
and all values are expressed in $2011.
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2.7.1 Analysis of benefits

The comparative assessment of corridors examined the 
benefits of each compared to a nominated base corridor. 
Benefits comprised user benefits, operator benefits and 
net external impacts (benefits less costs). 
The analysis follows conventional transport appraisal of 
economic benefits. It has used a series of assumptions and 
applied sensitivity tests to assess the robustness of the 
estimated benefits of each corridor to alternative values. 
The output is therefore a test of how estimates of corridor 
benefits perform compared to the base corridor under a 
large number of different assumptions. As a comparative 
analysis, the base for comparison is a nominated option 
and not a ‘no HSR’ scenario30. 
Specifically, the comparative corridor assessments 
included:

• User benefits: estimated as the difference in welfare 
(consumer surplus) between the base corridor and 
other options. Users are willing to pay for faster journeys 
and some gain benefit by diverting from competing 
transport modes, while others benefit by making trips 
they otherwise would not make. Diverted and induced 
trips have been evaluated using patronage demand 
modelling and standard transport appraisal methods.

• Operator benefits: rail operators’ net benefit is 
evaluated as fare revenues net of operating costs 
and government taxes. Offsetting this is a loss of net 
revenue to operators of other transport modes which 
could lose patronage to the HSR service.

• Government taxation revenue: this is estimated 
from changes in operator revenue (through the GST) 
and changes in fuel consumption which reduces the 
tax take through the fuel excise duty levied on road 
vehicles and aircraft.

• Externality benefits: use of existing transport modes 
(car, coach, conventional rail and air) have a range 
of external effects which impact society but which 
do not impose a financial cost on the users.  For 
example, switching existing travel to HSR may reduce 
local air pollution, noise, accidents and greenhouse 
gas emissions, and could also reduce levels of road 
congestion, which would benefit those who continue to 
travel by road. 

30 Further appraisal would be required to quantify a ‘no HSR’ base case and 
to analyse differences with and without HSR as the basis for estimation of 
a benefit-cost ratio of infrastructure investment versus no infrastructure 
investment. Accordingly the analysis ignores additional benefits which do 
not vary between corridors. The principal benefit not included is the avoided 
costs of investment in other infrastructure development and operations which 
would have to be undertaken in the absence of HSR. 

2.7.2 Operating costs

Incremental operating costs were estimated in proportion 
to revenue for each mode based on input-output and other 
data. The methodology employed to estimate costs is 
discussed in Appendix D. As the objective was to compare 
corridors, costs were calculated as a plus or minus value 
from each base corridor.

2.7.3 Key economic assumptions

The use of HSR, and consequently the benefits it generates, 
depends on macro-economic factors such as income 
growth and on how attractive HSR is compared with other 
transport modes, which in turn depends on travel times, 
how people and businesses value travel time, and fares.  
Fares are related to the relative operating costs of cars, 
aircraft and trains, of which labour and fuel costs are 
significant components. The appraisal therefore required 
a number of assumptions, including the growth of gross 
domestic product (GDP) per capita, values of time, the 
price of oil, future carbon prices and future levels of road 
congestion. Details of the analysis and assumptions are 
included in Appendix C.

2.7.4 Sensitivity analysis

Attention was given to the assumptions used in the 
appraisal. As this was a comparison of options, it was 
necessary only to develop realistic assumptions which 
could be adjusted to test the changes in outcomes, in 
terms of net benefits, for each corridor compared with 
the base corridor. Sensitivity analysis was used to test 
variations of all the assumptions in order to analyse the 
relative performance on all the corridors. A critical output 
was the robustness of the order of the corridors under 
different assumptions. The sensitivity analysis established 
that the results were robust; that is, they were unchanged 
by the use of different parameter values.
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2.8 Social and economic development
As transport networks provide access to social and 
economic infrastructure, the assessment highlighted two 
aspects of the economic benefits discussed in Section 2.7 
through the:

• Creation of additional and diverted trips based on the 
potential attraction of the linkages of regions and of 
linkages of regions to the metropolitan centres.

• Potential new trip production offered by a HSR service 
from both regional areas and metropolitan centres.

The analytical appraisal has been supplemented with a 
qualitative appraisal, reviewing the location of education, 
health-care and tourism facilities within the study area. 
Data sources used in the analysis of regional impact 
include:

• Demographic, industry and labour market data from 
the ABS.

• Data relating to the size, scope and usage of health, 
education and recreation infrastructure in Queensland, 
NSW, the ACT and Victoria.

• Tourism information from Tourism Research Australia’s 
National and International Visitors Surveys and other 
research.

• National policy documents, reviews and reports relating 
to significant economic and social development across 
the east coast of Australia.

• Relevant regional economic development strategies 
and plans.
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Patronage demand modelling

3.1 Introduction

The patronage demand modelling addressed the 
following key questions:
• What are the main geographical markets in the 

east coast corridor that a HSR network could 
potentially serve?

• What is the size of these markets and how are they 
split between alternative transport modes (car, 
rail, coach and air)?

• How would these markets grow in the future?
• What is the potential for diversion from existing 

modes to a future HSR network?
• How sensitive is the level of that diversion to HSR 

performance and to the future scenarios?

The study used existing data, supplemented by additional 
surveys, to create two models: an east coast model to 
forecast long-distance trips along the east coast corridor, 
and a Newcastle to Sydney model to forecast commuting 
trips in the Newcastle to Sydney corridor. While the east 
coast model is used to forecast inter-city and regional 
travel over the entire network, the Newcastle to Sydney 
model is used to forecast additional commuter patronage 
specifically between Newcastle and Sydney.

3.2 Future scenarios
A range of potential futures has been identified to take into 
account future uncertainties. These scenarios encompass:

• Population size and its distribution across (and 
within) metropolitan, regional and rural areas.  This 
would influence the demand for future infrastructure, 
including transport infrastructure such as roads, rail 
networks and airports. Projections to a 2056 horizon 
were prepared, drawing on updated ABS population 
projections, with additional low and high sensitivity 
tests based on the ABS population projections.

• Gross State Product (GSP) per capita is the average 
monetary measure of the economic output of each 
resident of that state or territory. GSP per capita has 
been forecast using the Commonwealth Treasury’s 
long-term forecasts for GDP growth and population 
projections.  

• Relative price of travel. HSR patronage depends on 
the price of fares relative to other modes.  Projections 
of the future comparative travel prices for competing 
modes of travel were made. 

The key parameters in these scenarios are:

• Population size. A medium forecast growth leading to 
a 2036 population in the eastern states and territories 
of approximately 24 million people and a 2056 
population of 28 million people.

• Population distribution. The distribution of the 
population is expected to change over the projection 
period as seen in Table 3.1. Brisbane and the Gold 
Coast/Tweed area are predicted to double in size by 
2056, and lower than average growth is predicted in 
Wollongong and Albury-Wodonga (less than 25 per cent 
growth by 2056). The patronage demand modelling 
is based on ABS central forecasts, updated with the 
most recent population statistics and combined with 
forecasts by each state of the population distribution 
in each state. 

• GSP per capita. Annual growth of 1.67 per cent in all 
states and territories.

• Relative price of travel. Air and rail fares were assumed 
to remain broadly constant in real terms, while the 
costs of travel by road (car and coach) were projected 
to increase in real terms reflecting factors such as 
crude oil prices, carbon taxes, vehicle efficiency 
improvements and labour costs.

Table 3.1  Population forecasts on the east coast of Australia 

Urban Centre 2011 2036 2056

Sydney 4,615,623 6,049,000 7,057,000

Melbourne 4,060,074 5,531,000 6,636,000

Brisbane 2,090,425 3,209,000 4,094,000

Gold Coast-
Tweed

611,662 991,000 1,201,000

Newcastle 552,401 685,000 712,000

ACT 361,320 485,000 548,000

Wollongong 293,509 344,000 358,000

Toowoomba 133,035 191,000 235,000

Albury-Wodonga 106,119 124,000 128,000

East Australia 17,792,852 24,042,000 28,173,000

Source: Based on ABS, Population Projections Australia 2006-2101, 2008 
(Series B forecasts updated to a 2009 base).

Note: The East Australia population forecast is for the total populations of 
Queensland, NSW, ACT and Victoria. This total includes smaller towns and 
populations outside the study area.
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3.3 East coast model

3.3.1  Current travel demands in the  
east coast corridor

The long distances between Australian cities mean that 
the existing movement of people between cities is mostly 
by air, with few long-distance trips between capital cities 
made by rail. This is due in large part to long-distance rail 
services providing journey times for inter-city travel of over 
10 hours between Brisbane and Sydney, and Sydney and 
Melbourne. Travel between regions and to the cities from 
the regions is largely by car.
Nearly 25 million domestic air trips were made within the 
study area during 201031. Air is currently the only mode 
accommodating the requirements of business and short-
stay travellers for long-distance inter-city travel.

Figure 3.1 Domestic east coast air demand (2010)
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Regional Economics, 2010.

As illustrated in Figure 3.1, travel between the cities of 
Brisbane, Sydney and Melbourne dominates air travel in 
the corridor. The Sydney to Melbourne air corridor and the 
Sydney to Brisbane air corridor are ranked the fifth and 
sixteenth busiest in the world32. There are also regional air 
routes, for example from Sydney to the Gold Coast, Ballina 
(Byron Bay), Coffs Harbour, Port Macquarie, Wagga Wagga 
and Albury-Wodonga. 
The regional importance of the Gold Coast is highlighted 
by the air demand into that area from other centres, with 
approximately 2.4 million passenger trips between the 
Gold Coast and Sydney and 1.7 million passenger trips 
between the Gold Coast and Melbourne each year (2010).
In the patronage demand forecasting process, the east 
coast corridor from Brisbane to Melbourne was divided into 
87 zones (based on Statistical Local Areas) with each of the 
three major cities subdivided into one inner city zone and 
a number of outer sectors. Regional zones were based on 
regional population centres. This is illustrated in Figure 3.2.

32 OAG Max, December 2010.
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Table 3.2  Trip classifications

Trip purpose Trips included in category

Business Work, business, conferences/exhibitions/conventions/trade fairs, training and research (employed – not 
students).

Non-business Visiting friends or relatives, holidays/leisure, entertainment/festivals, sport (participating and spectating), 
shopping, education (students), personal or health-related appointment.

Source: National Visitors Survey, 2009.

Estimates of travel demands between these zones by each 
transport mode were derived from the most recent National 
Visitors Survey (NVS) data and verified against other data 
sources. The NVS covers trips over 50 kilometres, excluding 
commuting trips.  

Figure 3.2 East coast passenger demand zoning system

Patronage demand has been classified as ‘business’ or 
‘non-business’, based on NVS trip purpose classifications 
shown in Table 3.2.  The reason for this is that the two 
categories are different in their travel patterns, transport 
mode preferences and travel cost sensitivities. 
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The patronage demand model includes trips with an 
origin or destination in Brisbane, Sydney, Canberra and 
Melbourne. It is assumed that trips between relatively 
smaller communities (such as Wagga Wagga and 
Albury-Wodonga) would be a small proportion of the 
HSR market, and these have been excluded from the 
model. Other low-volume movements, which accounted 
for approximately two per cent of the corridor travel 
recorded by NVS, were also excluded.
Annual travel demands, summarised in Table 3.3, 
amount to just over 100 million long-distance (over 50 
kilometres) trips. These are one-way trips, not round 
trips. Smaller towns between the major urban areas are 
grouped together in the table as ‘intermediate’ areas.

Journeys between Brisbane, Sydney and Melbourne are 
classified as inter-city trips, with the remaining journeys 
(including the Gold Coast and Canberra) classified as 
regional travel. Approximately 90 per cent of trips start 
or end in regional areas. However, because regional 
trips tend to be shorter,  they equate to just over 60 per 
cent of total kilometres travelled.
Rail is used for some of the shorter regional journeys 
from the satellite cities of the major cities, such as 
Newcastle and Gosford to Sydney.
Car accounts for most other regional travel.

Table 3.3  Annual travel demand in the east coast corridor (’000s)

 Destination 
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Melbourne - 14,336 544 - 3,297 - 196 - 621 964 19,957

intermediate 14,336 - 1,152 - 509 - - - - - 15,996

Canberra 544 1,152 - 824 2,090 82 89 - 59 203 5,042

intermediate - - 824 - 7,704 - - - - - 8,528

Sydney 3,297 509 2,090 7,704 - 4,399 4,534 2,559 863 1,472 27,427

intermediate - - 82 - 4,399 - - - - 63 4,544

Newcastle 196 - 89 - 4,534 - - - - 148 4,968

intermediate - - - - 2,559 - - - - 3,859 6,418

Gold Coast 621 - 59 - 863 - - - - - 1,543

Brisbane 964 - 203 - 1,472 63 148 3,859 - - 6,709

 Totals 19,957 15,996 5,042 8,528 27,427 4,544 4,968 6,418 1,543 6,709 101,134

Source: National Visitors Survey, 2009.

Note: Low trip volumes that were not significant were excluded and are shown as dashes. ‘Intermediate’ = trips between relatively smaller 
communities.

Currently 74 per cent of trips in the study area are by car, 
15 per cent by air, 10 per cent by rail and just one per cent 
by coach. The broad variations in these mode shares by 
location are summarised in Table 3.4.

Air is the dominant mode of travel between Brisbane, 
Sydney and Melbourne, particularly for business travel.  
Air is not as frequently used for regional travel, with the 
exception of some specific movements (such as Brisbane 
to Newcastle and Canberra, and Newcastle to Melbourne).
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Table 3.4  Share of travel for each mode of transport by purpose and broad location

Market by travel purpose Mode of transport
Air Coach Car Rail

Business 45% 1% 48% 6%

Travel between the three main cities 96% - 4% -

Other travel (regional) 18% 1% 71% 9%

Non-business 10% 1% 79% 10%

Travel between the three main cities 77% 1% 19% 3%

Other travel (regional) 5% 1% 83% 11%

All markets 15% 1% 74% 10%

Source: National Visitors Survey, 2009

3.3.2  Future travel demand growth in the east coast 
corridor 

The increase in future travel demand is expected to 
be driven by two main factors: population growth and 
economic growth. Improvements in transport accessibility 
are a third influence on travel demands. 
The growth is projected on the basis of a 1.67 per  cent per 
annum increase in income (GDP per capita) and corridor 
population growth of 1.2 per cent per annum to 2036 and 
by a further 0.8 per cent per annum to 2056.
There is limited data on past trends in total travel demand 
in the east coast corridor. However, BITRE analysis suggests 
that inter-city travel between Brisbane and Sydney and 
between Sydney and Melbourne is forecast to increase by 
approximately three per cent per annum33.

33  Bureau of Infrastructure, Transport and Regional Economics, Working Paper 
75: National road network inter-city traffic projections to 2030, 2009.

Historically, air travel in the study area has grown on 
average by around 4.5 per cent per annum since 199434. 
Inter-city rail travel appears to have been affected by the 
competition from discount airlines, while the rates of traffic 
growth on roads in the corridor carrying longer-distance 
traffic (on the state borders) have historically averaged 
around two per cent per annum35.
More discussion on future travel growth can be found in 
Appendix B.
The patronage demand forecasting methodology was 
based on techniques used by BITRE36, supplemented by 
analysis of corridor aviation demands and the evidence of 
previous demand studies37. Without HSR, travel demand 
in the corridor is forecast to increase from just over 100 
million trips in 2009 by: 

• 80 per cent to approximately 181 million trips in 2036, 
equivalent to an average growth rate of 2.2 per cent 
per annum over the period (see Table 3.5).

• 160 per cent to approximately 264 million trips in 
2056, equivalent to an average growth rate of 2.1 per 
cent per annum over the period (see Table 3.6).

34 AUSTATS/Bureau of Infrastructure, Transport and Regional Economics, 
Aviation Data, Top Fifty Routes.

35 Bureau of Infrastructure, Transport and Regional Economics, Working Paper 
75: National road network inter-city traffic projections to 2030, 2009.

36 Ibid.
37 1999 Sydney -Canberra Speedrail demand forecasting model date and 

reports of SKM/MVA studies.
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Table 3.5  2036 Annual travel demand in the east coast corridor (’000s)

 Destination 
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Melbourne - 25,001 1,042 - 6,285 - 360 - 1,279 2,060 36,028

intermediate 25,001 - 2,000 - 842 - - - - - 27,843

Canberra 1,042 2,000 - 1,379 3,757 140 156 - 118 422 9,015

intermediate - - 1,379 - 13,376 - - - - - 14,755

Sydney 6,285 842 3,757 13,376 - 7,481 7,794 4,363 1,724 3,076 48,698

intermediate - - 140 - 7,481 - - - - 119 7,740

Newcastle 360 - 156 - 7,794 - - - - 294 8,603

intermediate - - - - 4,363 - - - - 7,636 11,999

Gold Coast 1,279 - 118 - 1,724 - - - - - 3,122

Brisbane 2,060 - 422 - 3,076 119 294 7,636 - - 13,607

 Totals 36,028 27,843 9,015 14,755 48,698 7,740 8,603 11,999 3,122 13,607 181,410

Note: Low trip volumes that were not significant were excluded and are shown as dashes. ‘Intermediate’ = trips between relatively smaller 
communities.

Table 3.6  2056 Annual travel demand in the east coast corridor (’000s)

 Destination 
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Melbourne - 35,529 1,583 - 9,663 - 526 - 2,014 3,372 52,687

intermediate 35,529 - 2,766 - 1,183 - - - - - 39,478

Canberra 1,583 2,766 - 1,882 5,393 200 215 - 177 674 12,891

intermediate - - 1,882 - 18,931 - - - - - 20,813

Sydney 9,663 1,183 5,393 18,931 - 10,742 10,920 6,138 2,641 4,959 70,571

intermediate - - 200 - 10,742 - - - - 185 11,127

Newcastle 526 - 215 - 10,920 - - - - 450 12,111

intermediate - - - - 6,138 - - - - 11,817 17,955

Gold Coast 2,014 - 177 - 2,641 - - - - - 4,832

Brisbane 3,372 - 674 - 4,959 185 450 11,817 - - 21,456

 Totals 52,687 39,478 12,891 20,813 70,571 11,127 12,111 17,955 4,832 21,456 263,921

Note: Low trip volumes that were not significant were excluded and are shown as dashes. ‘Intermediate’ = trips between relatively smaller 
communities.
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3.3.3  Model structure and assumptions for base 
case forecasts

The impacts of a major new transport service in the east 
coast corridor would be twofold: a transfer of demand from 
existing modes to the new mode and an overall increase 
in travel demand caused by the improved accessibility 
(referred to as induced demand)38.
The patronage demand forecasting procedures forecast 
the degree of transfer from other modes to HSR using a 
model of transport mode choice, called a ‘hierarchical 
logit’ model. It has been extended to include a forecast of 
induced travel.

38 The improved accessibility is also likely to affect the nature and rate of 
development in the corridor.

The model distinguishes between business and non-
business travel, reflecting their different patterns, modal 
preferences and cost sensitivities. The structure of the 
model and its values and parameters have been derived 
from existing models and transport research, both 
Australian and international, as explained in Appendix B.
The mode share model forecasts the amount of diversion 
from the existing modes to a HSR service in relation to the 
comparative levels of service and the relative travel costs 
(fares or vehicle operating costs). The level of service 
experienced by a traveller and represented in the model is 
based on the characteristics given in Table 3.7.  Changes 
in journey times, service frequencies, ease of access to 
rail stations and airports, and the fares or operating costs 
all influence the amount of mode shift to HSR. 

Table 3.7  Level of service data specification

Mode Level of service characteristics in the model

Air In-vehicle time, service frequency, access/egress, check-in time, fare. 

HSR In-vehicle time, service frequency, fare, interchange, access/egress.

Bus, coach and conventional rail In-vehicle time, service frequency, fare, access/egress. 

Car In-vehicle time, vehicle operating cost.

The assumptions on which the forecasts are based are listed in Table 3.8.

Table 3.8  Modelling assumptions for east coast model

Characteristic Assumption

Population Central case: Eastern Australia grows by 1.2 per cent per annum to 24 million in 2036 and by a further 
0.8 per cent per annum to 28.2 million in 2056.

GDP per capita GDP per capita growth rate: 1.67 per cent per annum.

Transport costs

Air and HSR fares Both reduce by three per cent in real terms by 2015 and are constant thereafter.

Conventional rail fares Constant in real terms.

Car operating costs Increase in real terms by eight per cent to 2036 and by a further four per cent to 2056.

Other transport factors

Road speeds Reduce at 0.5 per cent per annum.

Existing road, air and coach 
services

Unchanged, in particular no competitive or adaptive responses by other modes are assumed.

HSR services Interstate, capital and regional services, each at half hourly frequency by 2036, and at 15-minute 
frequency by 2056.
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A fare structure for HSR was developed as a function of 
distance (Figure 3.3), set to be similar to inter-city air 
fares. For comparison purposes, the average single inter-
city air fares which were assumed for the three main cities 
are also shown in the figure. These fares were based on a 
sample of six months of travel agency ‘business traveller 
fare’ bookings (not simply ‘business class’ bookings) and 
additional sampling of web-based best fares for non-
business travellers (lower than average fares due to earlier 
bookings and greater flexibility):

• Brisbane to Sydney:  Business – $177,  
Non-business – $75.

• Sydney to Melbourne:  Business – $197,  
Non-business – $99.

• Brisbane to Melbourne:  Business – $234,
Non-business – $150.

Additionally, lower fares for commuters in the Newcastle to 
Sydney corridor were assumed, as discussed in Section 3.4.

Figure 3.3 Comparison of air fares and HSR fares used in the patronage demand forecasting (one-way)
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Figure 3.4 Base HSR corridors 
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3.3.4 Indicative base HSR forecasts

A set of base corridors was designated between five cities 
(Brisbane, Newcastle, Sydney, Canberra and Melbourne) 
along the east coast (see Figure 3.4). Variations on 
the base corridors were tested so that corridors could 
be evaluated against each other. The results of this 
comparative evaluation are discussed in Section 4.
The potential patronage demand39 of the base corridor 
in 2036 and 2056 is summarised in Table 3.9.  In 2036, 
annual patronage on the HSR network is expected to reach 
54 million passengers, equivalent to 22.5 billion passenger 
kilometres.

Table 3.9  Total base HSR corridor patronage forecasts

Forecast
Year

2036 2056

Annual patronage (million)* 54.0 92.0

 Inter-city patronage(million)* 13.5 22.0

 Regional patronage (million)* 40.5 70.0

Annual passenger kilometres (billion)** 22.5 37.0

* rounded to nearest 0.5 million people. 
** rounded to nearest 0.5 billion kilometres.

39 Patronage forecasts for 2026 and 2056 were derived directly from the east 
coast model, and forecasts for 2036 were extrapolated from 2026 and 2056 
forecasts.

The patronage is split between inter-city trips and those to 
and from the regions. In practice, this patronage demand 
would be served by a mix of inter-city and regional train 
services. 
These patronage demand forecasts are for the base 
corridors. Variations to the corridors would produce 
different forecasts. The 2036 base HSR patronage 
demand for the overall east coast corridor is presented in 
Table 3.10.

Table 3.10  2036 Base HSR travel demand in the east coast corridor (’000s)

 Destination 

Origin
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Melbourne - 1,978 730 - 3,993 - 210 - 52 589 7,552

intermediate 1,978 - 176 - 239 - - - - - 2,393

Canberra 730 176 - 390 3,291 213 287 - 57 325 5,469

intermediate - - 390 - 1,378 - - - - - 1,768

Sydney 3,993 239 3,291 1,378 - 1,905 3,116 3,848 322 1,724 19,814

intermediate - - 213 - 1,905 - - - - 130 2,249

Newcastle 210 - 287 - 3,116 - - - - 281 3,894

intermediate - - - - 3,848 - - - - 1,709 5,557

Gold Coast 52 - 57 - 322 - - - - - 430

Brisbane 589 - 325 - 1,724 130 281 1,709 - - 4,758

 Totals 7,552 2,393 5,469 1,768 19,814 2,249 3,894 5,557 430 4,758 53,883
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3.3.5 Sensitivity tests

Several sensitivity tests have been carried out on some 
characteristics of the 2036 scenario, and of the HSR 
service. The impacts on inter-city and regional services 
have been distinguished. 

Variations in HSR fares and travel time 
Figure 3.5 illustrates the results of tests of variations in 
HSR fares and journey times.  
The forecasts are very sensitive to changes in HSR fares. 
Patronage variation for a fare range of a 40 per cent 
increase to a 40 per cent decrease is between 42 and 68 
million passengers per annum. Both inter-city and regional 
markets are sensitive to fare changes.

The tests of a 10 per cent increase and decrease in HSR 
travel times forecast a range of 51 to 57 million passengers 
per annum. For a small proportional change in travel times, 
this represents a significant change in patronage demand. 
The effect is mainly on inter-city travel, which increases 
by 10 per cent if HSR service times are improved by 10 
per cent, and vice versa, and is attributable to the close 
competition with air.

Figure 3.5  Sensitivity of HSR fare and travel time on 2036 HSR patronage
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Variations in air fares and car costs 
Figure 3.6 reports on sensitivity tests of the costs of travel 
by the main alternative modes: air and car.  
The impacts of air fare changes between a 40 per cent 
increase and a 40 per cent decrease are a forecast HSR 
patronage range of between 48 and 57 million passengers 
per annum  This is much less sensitive than the HSR 
fares test, principally because the effect is mainly in the 
inter-city markets in which air predominates, with the 
regional markets being little changed.  In fact, the effects 
of changes in air fares on the inter-city markets are very 
similar to the effects of the variations in HSR fares.
Generally the HSR patronage forecasts are insensitive to 
the ranges of vehicle operating costs (VOC) tested. For 
vehicle operating costs ranging between a 40 per cent 
decrease and a 40 per cent increase, the HSR patronage 
is in the range 51 to 56 million passengers per annum.

Figure 3.6 Sensitivity of air fare and car costs on 2036 HSR patronage
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Variations in future population forecasts and relative 
HSR/air fares 
In Figure 3.7, the effect of low and high population 
forecasts is presented.  The forecasts range between 50 
and 59 million HSR passengers per annum, and the effects 
are similar on both inter-city and regional services.  These 
changes are in direct proportion to the changes in the 
2036 projected east coast population (a seven per cent 
reduction in the low scenario and 10 per cent increase in 
the high scenario).
It has been assumed that the HSR fare structure would be 
set partially in relation to air fares. Therefore the impact of 
HSR and air fares changing together was tested and the 
results are shown in Figure 3.7. If both air and HSR fares are 
increased by 40 per cent and reduced by 40 per cent, the 
consequence for HSR is a forecast patronage range of 47 
to 61 million passengers per annum. This is a less sensitive 
result than that reflected in changes to HSR fares alone.  

With both air and HSR fares changing together, the impacts 
on inter-city services are minimal as the competitive 
position of the two main competing transport modes is 
unaffected.  In these tests, the impacts on HSR patronage 
are largely due to regional travel, where the main alternative 
option is the car. 
In summary, these tests show that HSR patronage demand 
is sensitive to the characteristics of the HSR service and of 
future scenarios.  
The tests also demonstrate that patronage demand is 
particularly sensitive to fares but this may be reduced if the 
relationship between HSR fares and air fares is maintained. 
While this is true of the inter-city market, it is likely that a 
different fares strategy would be required for the regional 
market, where the  car is the main competitive mode.  

Figure 3.7 Sensitivity of population and relative HSR/air fare on 2036 HSR patronage
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3.4 Newcastle to Sydney model

3.4.1 Current commuting demand in the Newcastle 
to Sydney corridor

The corridor between Newcastle and Sydney has a high 
number of commuting travellers. Therefore a separate 
model has been developed to estimate this patronage 
demand.
A more geographically detailed corridor representation 
was used for the Newcastle to Sydney model than for the 
east coast model.  Estimates of the market size and mode 
shares were derived from the journey to work data from the 
2006 National Population Census.  

The market considered is commuting trips from the corridor 
to workplaces in inner Sydney, with each commuter making 
two trips, to and from Sydney. Commuting demands from 
the corridor to inner Sydney are summarised in Table 3.11.  
The Gosford area accounts for almost half of the commuting 
travel, and areas nearest to Sydney make greatest use of 
the train service. Modes other than car and train account 
for few of the commuting journeys.
The analysis has been limited to existing car and train 
travel from the corridor zones north of the Hawkesbury 
River to inner Sydney.

Table 3.11  Commuting trips and mode shares to Inner Sydney workplaces

Area of residence Annual 
commuting trips

Mode share

Car Train Bus Other

Nelson Bay, Medowie, Maitland 157,000 65% 17% 12% 7%

Cessnock, Rothbury, Laguna 47,000 73% 17% 0% 10%

Stockton, Newcastle, Maryland 174,500 55% 28% 5% 12%

Cockle Creek 113,000 65% 28% 3% 4%

Floraville, Swansea 108,000 58% 25% 3% 14%

Fassifern, Dora Creek 170,500 46% 46% 3% 6%

Warnervale, Blue Haven 566,000 54% 44% 1% 1%

The Entrance, Wyong, Wyong Creek 805,500 47% 51% 1% 2%

Avoca Beach, Bensville 1,138,500 45% 52% 1% 2%

Woy Woy, Gosford, Calga 2,449,000 33% 64% 0% 2%

Total 5,729,000 43% 53% 1% 3%

Source: Journey to Work data, 2006.

3.4.2 Future growth in Newcastle to Sydney corridor 
commuting demands

The growth in commuting demand from the Central Coast 
and Newcastle to Sydney was projected as a function of 
the future population40 growth projections in the Newcastle 
to Sydney corridor and the growth in employment in inner 
Sydney (and Parramatta). 
Without HSR, the commuting demand by rail and car41 to 
inner Sydney is forecast to increase from around 5.5 million 
passenger trips by: 

• 30 per cent to 6.6 million passenger trips in 2036. 
• 50 per cent to 8.2 million passenger trips in 2056.

40 Commuting would increase in relation to the growing workforce in the corridor, 
but it has been assumed that population growth would be an accurate 
indicator.

41 Excluding the minor bus and other modes.

3.4.3 Model structure and assumptions for base 
case forecasts 

As for the east coast corridor, the impacts of a major new 
transport service in the Newcastle to Sydney corridor are 
likely to be twofold: a transfer of demand from the existing 
mode to the new mode, and an overall increase in travel 
demand caused by the improved accessibility. 
In this context, induced patronage demand is a result 
of a higher proportion of the workforce in the Central 
Coast/Newcastle corridor being able to take advantage 
of the improved accessibility and to work in inner Sydney 
rather than locally. The patronage demand forecasting 
procedures have a similar structure to those used for the 
east coast model, but relate just to the choice between car, 
conventional rail and HSR services. 
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The mode choice model parameters and coefficients are 
based on the standard local42 and international range 
of values. Similarly, the induced travel function is based 
on the evidence from the Census of the variations in the 
propensity of corridor residents to work in Sydney. This is 
discussed further in Appendix B.

42  Including Australian Transport Council guidance.

The level of service measures for car and rail are the same 
as in the east coast model. Road journey times have been 
derived from the Sydney Transport Model (STM) for 2006. 
The assumptions for future scenarios on which the 
forecasts are based are listed in Table 3.12.

Table 3.12  Modelling assumptions for Newcastle to Sydney model

Characteristic Assumption
Population Central case: Eastern Australia grows by 1.2 per cent per annum to 24 million in 2036 and by a further 

0.8 per cent per annum to 28.2 million in 2056. 

GDP per capita GDP per capita growth rate: 1.67 per cent per annum.

Transport costs

HSR commuter fares Newcastle to Sydney corridor one-way commuter fares: Newcastle: $16.50, Gosford $14.25. These are 
used for modelling purposes only and as per the pricing strategy used in practice, the commuting fare 
has been subsidised. It has been assumed that this would continue.

Conventional rail fares Constant in real terms.

Car operating costs Increase in real terms by eight per cent to 2036 and by a further four per cent to 2056. 

Other transport factors

Road speeds Road journey times sourced from the STM for future years until 2036, with times for 2056 being 
extrapolated from the STM trends.

Existing rail services Unchanged.

HSR services 15-minute frequency available to commuters.

 
A fare structure for HSR was developed for the Newcastle to Sydney corridor, with lower fares for commuters to reflect 
potential subsidies. Figure 3.8 presents a comparison between the general HSR fares, the HSR commuter fares and 
current rail fares in the corridor.
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Figure 3.8 Comparison of rail fares and HSR fares used in the forecasts (one-way) 
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3.4.4 Indicative HSR commuting forecasts

Indicative HSR commuting forecasts were prepared for the 
base corridor between Newcastle and Sydney. Stations at 
Newcastle and Gosford are assumed in these forecasts, 
but further investigation may lead to other locations being 
considered. 
Based on the above future scenario, a further 4.7 million 
commuting rail passengers could use the HSR service in 
the Newcastle to Sydney corridor in 2036 (see Table 3.13). 
HSR is forecast to achieve a 45 per cent mode share for 
commuting in 2036 and the car mode share to reduce 
from 43 per cent in 2009 to 34.5 per cent in 2036 (see 
Table 3.14).
In 2036, without HSR, the existing rail line is forecast 
to carry just over three million annual commuting trips 
between the corridor and Sydney, introduction of the HSR 
being forecast broadly to halve this patronage on the 
existing line as commuters divert to HSR. 
Overall, commuting in the corridor is forecast to increase 
by 40 per cent in 2036 as a result of the improved 
accessibility offered by the HSR service. 

Table 3.13   Forecast annual commuting to inner Sydney by HSR by 
station (millions)

HSR station 2036 2056
Newcastle 1.1 1.3

Gosford 3.6 4.8

Total 4.7 6.1
Note: values are rounded to nearest 0.1 million.

Table 3.14   Forecast annual commuting mode shares to 
inner Sydney (%)

Mode of transport 2036 2056

Car 34.5 34.0

Rail 16.5 13.5

HSR 45.0 48.5

Other 4.0 4.0

Note: values are rounded to nearest 0.5 per cent.
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3.4.5 Sensitivity tests

These tests are of the sensitivity of the forecasts to HSR 
commuter fares and journey times, and to VOC. The results 
are summarised in Figure 3.9.
HSR services would compete with existing rail services 
which have much lower fares for commuters (average 
equivalent fare of $5.60) and consequently the HSR share 
of all rail passengers is very sensitive to its commuter fare.
A 33 per cent reduction in the HSR commuter fare (to 
$9/$11 equivalent single fare from Gosford/Newcastle) 
would increase commuter patronage on the HSR services 
by nearly 50 per cent in 2036 to seven million passengers, 
while a 33 per cent increase in commuter fares (to 
$19/$22 equivalent single fare from Gosford/Newcastle) 
would result in a 35 per cent patronage reduction to three 
million passengers annually. 
The forecasts are also sensitive to HSR journey times, with a 
10 per cent increase reducing patronage by eight per cent.

The sensitivity of HSR commuting demands to VOC is 
lower than to fares. An increase in VOC of 20 per cent is 
forecast to increase HSR commuting by 12 per cent and 
an increase of 40 per cent would correspondingly increase 
HSR commuting by 25 per cent.
The principal issue raised by the sensitivity tests is the 
competitive position of HSR against a presently very low 
fare conventional rail service. In this context, it is inevitable 
that the patronage demand for HSR would be sensitive to 
the characteristics of the HSR service and fare. 

Figure 3.9 Annual commuting to inner Sydney in 2036: results of sensitivity tests
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3.5  Patronage demand 
forecast characteristics

3.5.1 HSR line loads and source

The HSR line loads for the base east coast corridors in 
2036 are illustrated in Figure 3.10. Three types of service 
are shown: inter-city services (non-stop between Brisbane, 
Sydney and Melbourne), regional services and Newcastle 
to Sydney commuter services. 
The locations indicated in Figure 3.10 are indicative 
stations on the base corridors.

The highest passenger loads are between Newcastle 
and Canberra, while the lowest are towards Brisbane, 
with a peak loading between Gosford and Sydney of 
approximately 30 million annual passengers, making 4.7 
million commuting trips. 
As shown in Figure 3.10, the patronage demands to 
Canberra, the Gold Coast and regional areas (i.e. excluding 
travel between the three main cities) are significant, 
accounting for 77 per cent of the trips on the HSR and just 
over 50 per cent of the potential passenger kilometres.

Figure 3.10 Passenger loadings in the base HSR corridors in 2036 
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There is a large difference in the types of passenger carried 
by the inter-city and regional services, as illustrated in 
Figure 3.11. 
Approximately 50 per cent of the trips on the inter-city 
services are business trips, whereas regional trips are 
dominated by non-business trips (around 85 per cent).  This 
reflects the characteristics of the base market demand: 37 
per cent of inter-city trips were on business compared with 
just 10 per cent of regional trips.

Figure 3.11 Split of HSR patronage by purpose in 2036 
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Figure 3.12 provides information on the sources of the 
forecast HSR trips for 2036. Overall, diversions from 
existing coach and rail are relatively small, with diversions 
from car accounting for 36 per cent of HSR trips, 32 per 
cent from air and induced travel amounting to 22 per cent. 
These forecast proportions vary significantly between the 
inter-city and regional services.  Most trips on the inter-city 
services are diverted from air, which currently accounts 
for most travel between the cities, while previous car 
users account for 45 per cent of HSR trips on the regional 
services.

Figure 3.12 Split of HSR patronage by source in 2036
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HSR patronage generated for regional train services  varies 
markedly by location (see Figure 3.13).  For the base 
corridors, Canberra is the largest source of this patronage 
demand, followed by Newcastle, while the stations at 
Seymour, Grafton and Casino/Lismore have the lowest 
numbers of HSR passengers boarding and alighting. Other 
corridors would generate different patronage demands for 
regional train services.

Figure 3.13  Patronage demand for regional services by station 
(boardings and alightings) in 2036
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3.5.2 Location of HSR passenger city centre origins 
and destinations

Analysis of the patronage demand forecasts has been 
undertaken to identify trip ends (origins and destinations) 
for HSR passengers in and out of the capital cities. 
Figures 3.14 to 3.17 present the base annual HSR trip 
ends in the vicinity of the four capital cities. These results, 
shown in, suggest the primary market for HSR passengers 
is the CBD for each city. While the results also indicate 
many passengers could come from the wider metropolitan 
areas, the proximity of the station to the primary market will 
influence patronage.

Figure 3.14 Brisbane: annual HSR trip ends (’000s)

Key: Combined HSR trip ends and starts

N

Figure 3.15 Melbourne: annual HSR trip ends (’000s)

Key: Combined HSR trip ends and starts

N

Figure 3.16 Canberra: annual HSR trip ends (’000s)

Key: Combined HSR trip ends and starts

N

Figure 3.17 Sydney: annual HSR trip ends (’000s)

Key: Combined HSR trip ends and starts

N



High Speed Rail Study – Phase 1

AECOM | Grimshaw | KPMG | SKM54

3.5.3  Forecast HSR travel in the Newcastle to 
Sydney corridor

Commuting trips from Newcastle and the Central Coast 
were forecast from the Newcastle to Sydney model, while 
the east coast model forecast non-commuting trips. 
Table 3.15 presents the total patronage demand within 
the Newcastle to Sydney corridor for both commuting and 
non-commuting local trips between Newcastle, Gosford 
and Sydney. Trips beyond Newcastle and Sydney are not 
included in the table.

Table 3.15   2036 Forecast annual patronage demand in the 
Newcastle to Sydney corridor (millions)

Between Commuting Non-commuting Total

Newcastle and 
Sydney

1.1 6.4 7.5

Gosford and 
Sydney

3.6 3.8 7.4

Total 4.7 10.2 14.9







INTER-CITY CORRIDORS

High Speed Rail Study – Phase 1 4.0



High Speed Rail Study – Phase 1

AECOM | Grimshaw | KPMG | SKM58

Inter-city corridors

4.1 Development of corridors
A long-list of corridors was identified within the study area 
to enable a broad comparison; for example inland corridors 
versus coastal corridors.

The long-list corridors were selected on the basis of: 
• Long-distance travel demand characteristics, 

including centres linked by air routes. These 
centres include coastal cities in northern NSW and 
inland cities through southern NSW and northern 
Victoria.

• Existing transport corridors, as they tend to follow 
flatter terrain and link regional cities and towns. 
These are broadly the New England and Pacific 
Highways through northern NSW and the Hume 
and Princes Highways through southern NSW and 
Victoria.

• Corridors considered in previous HSR studies to 
provide a comparison using current population, 
patronage demand, environmental and engineering 
information.

• Major road and rail projects to identify potential 
synergies for inter-operability, congestion relief 
or shared use of corridors. For inter-city corridors, 
only the Melbourne to Brisbane Inland Rail Study 
was identified as a potential influence. Potentially 
influential projects within capital cities are 
discussed in Section 5.

Subcomponents of some long-list corridors were identified 
in the medium-list to assess specific issues noted in the 
long-list appraisal, such as the importance of particular 
regional areas.
For the long-list to medium-list appraisal, corridors were 
assumed to be 20 kilometres wide to avoid any focus 
on specific local issues that might unduly influence 
the broader appraisal. For the medium-list to short-list 
appraisal, an indicative alignment 200 metres wide was 
identified within each corridor for environmental appraisal, 
and an 80 metres wide alignment for cost estimation.
The location of HSR stations within the cities is not an 
influencing factor on the choice of inter-city corridors. 
Therefore the medium-list appraisal in this section considers 
corridors between common city centres, including CBD 
stations in Brisbane, Sydney, Canberra and Melbourne.  
A discussion of city access corridors and station locations 
is provided in Section 5.
The study area has been considered as four geographic 
segments, within which corridors were compared:
• Brisbane to Newcastle.
• Newcastle to Sydney.
• Sydney to Canberra.
• Canberra to Melbourne.

An appraisal of Sydney to Melbourne corridors was also 
undertaken to assess potential access corridors to 
Canberra. Table 4.1 provides an overview of the corridors 
at each stage of appraisal, and is accompanied by Figure 
4.1 which illustrates the corridors.



High Speed Rail Study – Phase 1

59AECOM | Grimshaw | KPMG | SKM

Table 4.1  Overview of corridors at each stage of appraisal

No Description Long-list 
appraisal
outcome

Medium-list 
appraisal 
outcome

Included in 
short-list

  Brisbane to Newcastle
1 Inland Corridor (via Moree) ●
2 Point-to-point Corridor ●
3 Direct Corridor (via Beaudesert) ● ● ●

3a Direct Corridor (via Gold Coast) – ● ●
4 Coastal Corridor (via Beaudesert) ● ● ●
5 Coastal Corridor (via Gold Coast) ● ● ●
6 New England Corridor ● ●

Newcastle to Sydney

7 Putty Road Corridor ●
8 Central Coast Corridor ● ● ●

Sydney to Melbourne
9 Princes Highway Corridor (via Wollongong, Ulladulla, Eden and Bairnsdale  

with Canberra spur) ● See Section 4.1

10 Hume Highway Corridor (via Yass and Albury-Wodonga with Canberra spur) ● See Section 4.1

Sydney to Canberra

11 Hume Highway Corridor (via Southern Highlands, west of Lake George) ● ● ●
11a Hume Highway Corridor (via Southern Highlands, east of Lake George) – ●
11b Hume Highway Corridor (via Illawarra escarpment, Southern Highlands,  

west of Lake George) – ●
12 Princes Highway Corridor (via Wollongong and Southern Highlands, 

west of Lake George) ● ● ●
Canberra to Melbourne

13 Direct Corridor (via Tumut and Albury-Wodonga) ● ●
13a Direct Corridor (via Tumut, Albury-Wodonga and Shepparton) – ●
14 Hume Highway Corridor (via Albury-Wodonga) ● ●

14a Hume Highway Corridor (via Wagga Wagga and Albury-Wodonga) – ● ●
14b Inland Corridor (via Wagga Wagga and Shepparton) – ●
15 Point-to-point Corridor ●
16 Snowy Mountains Corridor (via Cooma and Bairnsdale) ●

Key:

● Option continued

● Option discontinued

– Not applicable to the long-list appraisal
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Brisbane to Newcastle

The following six corridors were identified between 
Brisbane and Newcastle:
• Corridor 1: Inland Corridor (via Moree). This corridor 

represents the westerly edge of the study area. This 
corridor broadly follows the Brisbane to Melbourne 
Inland Rail alignment north of Moree.

• Corridor 2:  Point-to-point Corridor. This corridor has 
no intermediate stations, to identify the relative 
importance of travel time, inter-city and regional travel 
and infrastructure costs.

• Corridor 3: Direct Corridor (via Beaudesert). This 
corridor is to the east of the Great Dividing Range with 
parkway stations for coastal cities43. South of Brisbane 
this corridor would travel through Beaudesert, and 
the Coffs Harbour and Port Macquarie hinterland to 
Newcastle. This corridor does not include the Gold 
Coast.

• Corridor 4: Coastal Corridor (via Beaudesert). South of 
Brisbane this corridor would travel through Beaudesert, 
then follows the coast through NSW, with regional 
stations in Coffs Harbour  and Port Macquarie. This 
corridor does not include the Gold Coast.

• Corridor 5: Coastal Corridor (via Gold Coast). South of 
Brisbane, this corridor will travel through Gold Coast to 
Casino/Lismore. South of Casino/Lismore this corridor 
is the same as Corridor 4. 

• Corridor 6: New England Corridor. This corridor broadly 
follows the New England Highway.

Corridor 3a: Direct Corridor (via Gold Coast) was introduced 
as a variation of Corridor 3 at the medium-list stage of 
appraisal. North of Casino/Lismore, Corridor 3a would 
deviate to include the Gold Coast, while south of Casino/
Lismore it would follow the alignment of Corridor 3.

43 ‘Parkway’ stations could be located some distance from the nearest town to 
provide access to HSR services. This concept is discussed in Section 5.

Newcastle to Sydney

Two broad corridors from Newcastle to Sydney were 
identified:
• Corridor 7: Putty Road Corridor. This corridor broadly  

follows Putty Road between Newcastle and Sydney.
• Corridor 8: Central Coast Corridor. This corridor would 

broadly follow the alignment of the F3 Freeway and 
Main North Line between Newcastle and Sydney.

These corridors could combine with any of the Brisbane 
to Newcastle corridors, for access between Brisbane and 
Sydney. However, Newcastle would be up to 40 kilometres 
to the east of Corridor 7: Putty Road Corridor and Corridor 
1: Inland Corridor (via Moree) or Corridor 6: New England 
Corridor. Under these scenarios, a spur line may be 
required for access to Newcastle. This issue is illustrated 
in Figure 4.2 and Figure 4.3.
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Figure 4.2  Corridor combinations offering direct  
access to Newcastle

Newcastle

Corridor 7

Corridor 8

Corridor 3, 3a, 4, 5

Corridor 1 6

Figure 4.3   Corridor combinations offering indirect 
access to Newcastle

Newcastle

Corridor 7

Corridor 1 6

Sydney to Melbourne

Between Sydney and Melbourne, HSR could follow an 
inland corridor via the Hume Highway or a coastal corridor 
via Wollongong, Ulladulla and Eden.  
The topography surrounding Canberra introduces further 
considerations, as deviations or tunnels would be required 
to traverse the Snowy Mountains terrain. Therefore, as 
illustrated in Figure 4.4 and Figure 4.5, two corridors were 
identified between Sydney and Melbourne at the long-list 
stage of appraisal to enable a coarse comparison of these 
alternatives.

• Corridor 9: Princes Highway Corridor (via Wollongong, 
Ulladulla, Eden and Bairnsdale with Canberra spur). 
This corridor broadly follows the Princes Highway south 
of Sydney, through coastal towns and cities including 
Ulladulla, Batemans Bay, Eden, and Bairnsdale with 
access to Melbourne from the east via the Latrobe 
Valley. It would provide access to Canberra via a spur 
in the region of Ulladulla.

• Corridor 10: Hume Highway Corridor (via Yass and 
Albury-Wodonga with Canberra spur), broadly following 
the alignment of the Hume Highway with access into 
Melbourne from the north. This corridor would provide 
access to Canberra via a spur in the region of Yass or 
Goulburn.

Figure 4.4 Corridor 9: Princes Highway Corridor (via Wollongong, 
Ulladulla, Eden and Bairnsdale with Canberra spur)

Sydney
Canberra

Melbourne

Corridor 9

Figure 4.5 Corridor 10: Hume Highway Corridor (via Yass and Albury-
Wodonga with Canberra spur)

Canberra

Melbourne

Sydney

Corridor 10

To consider the various corridor combinations that could exist between Sydney and Melbourne, the study area 
was considered in two parts: Sydney to Canberra, and Canberra to Melbourne.
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Sydney to Canberra

Two corridors were identified between Sydney and 
Canberra: 
• Corridor 11: Hume Highway Corridor (via Southern 

Highlands, west of Lake George).
• Corridor 12:  Princes Highway Corridor (via Wollongong 

and Southern Highlands, west of Lake George).

At the medium-list stage of appraisal, two variations of 
Corridor 11 were introduced to avoid the topography of the 
Illawarra escarpment and environmentally sensitive Royal 
National Park, and to test whether the corridor should 
travel east or west of Lake George.

• Corridor 11a: Hume Highway Corridor (via Southern 
Highlands, east of Lake George). This corridor would 
broadly follow the Hume Highway to Goulburn, then 
access Canberra via the east from Bungendore and 
Queanbeyan.

• Corridor 11b: Hume Highway Corridor (via Illawarra 
escarpment, Southern Highlands, west of Lake 
George). This corridor would broadly follow the Hume 
Highway Corridor south of Campbelltown, before 
deviating to the top of the Illawarra escarpment and 
the Southern Highlands.

As illustrated in Figure 4.6, HSR could access Canberra via a ‘spur’ configuration with a junction to the north or east of 
Canberra; alternatively, Canberra could be accessed via a ‘through’ configuration. 

Figure 4.6 Illustrative ‘through’ and ‘spur’ configurations for accessing Canberra 

Challenging 
terrain

Challenging 
terrain CanberraCanberra

To Melbourne To Melbourne

To Sydney

To Sydney

Canberra to Melbourne

Between Canberra and Melbourne, the following corridors 
were identified:
• Corridor 13: Direct Corridor (via Tumut and Albury-

Wodonga). This corridor would leave Canberra via 
a tunnel towards Tumut, before joining the Hume 
Highway to Albury-Wodonga and Melbourne.

• Corridor 14: Hume Highway Corridor (via Albury-
Wodonga). This corridor would broadly follow the 
Hume Highway between Canberra and Melbourne.

• Corridor 15: Point-to-point Corridor. As in the Brisbane 
to Newcastle section of the study area, this corridor 
was introduced as the most direct corridor, excluding 
inter-city stations.

• Corridor 16: Snowy Mountains Corridor (via Cooma 
and Bairnsdale). This corridor would depart Canberra 
to the south through Cooma and the Snowy Mountains 
before following the broad alignment of the Princes 
Highway to Melbourne via Bairnsdale.
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At the medium-list stage of appraisal, the following three 
sub-corridors were identified:
• Corridor 13a: Direct Corridor (via Tumut, Albury-

Wodonga and Shepparton). This corridor is a variation 
of Corridor 13 to include Shepparton.

• Corridor 14a: Hume Highway Corridor (via Wagga 
Wagga and Albury-Wodonga). This corridor is a 
variation of Corridor 14 that includes Wagga Wagga.

• Corridor 14b: Inland Corridor (via Wagga and 
Shepparton). This corridor is a further variation of 
Corridor 14 to include Wagga Wagga and Shepparton 
(but excluding Albury-Wodonga).

4.2 The appraisal process
The corridor options were assessed using a two-phase 
appraisal process:
• An initial appraisal which used qualitative information 

or high-level technical estimates to reduce the long-list 
of options to a medium-list.

• A quantitative appraisal which used refined technical 
estimates to reduce the medium-list to a short-list.

4.2.1 Initial qualitative appraisal (long-list to 
medium-list)

The long-list of corridors was assessed through a 
qualitative appraisal against the following five criteria:
• Potential (2056) regional population catchment within 

20 kilometres of the corridor. 
• Potential development benefits.
• Potential connectivity with other transport systems.
• Land use and environment impacts (urban, regional 

and public lands).
• Capital cost, based on indicative rates for terrain types. 

These have also been estimated from urban boundary 
to urban boundary.

For the initial appraisal it was assumed that city access 
corridors would not influence the corridor comparison, 
and corridors were appraised between city boundaries 
(excluding the city access corridors). The urban boundary 
was assumed to be 20 kilometres from the city centre of 
Brisbane, Sydney and Melbourne, and 10 kilometres from 
the city centre in Canberra.
Desktop analysis was undertaken to inform this qualitative 
initial appraisal. Poorly performing corridors were excluded 
from further analysis, while all remaining corridors 
proceeded to a medium-list for quantitative appraisal.

Quantitative appraisal (medium-list to short-list)

The medium-list corridors were assessed quantitatively 
(wherever possible) to identify a short-list. For the 
quantitative appraisal, the analysis was undertaken on 
corridors from city centre to city centre (including city 
access corridors). The appraisal compared corridors 
against a base corridor for each segment of the study area 
using the following four criteria:
• Costs and benefits:
 • land and capital costs.
 • user, operator and external benefits.
• Land use and environmental impacts.
• Social, economic and regional development.
• Policy and strategy fit.

Costs, benefits and regional travel have been considered 
at 2036, as a common appraisal year. The cost estimates 
used in this section are unadjusted for risk and include city 
access corridors and city centre stations. 

4.3 Brisbane to Newcastle

4.3.1 Initial qualitative appraisal (long-list to 
medium-list)

Corridor 1: Inland Corridor (via Moree)

Potential (2056) regional catchment served: There 
are few large towns and cities in this corridor. Analysis 
indicates that around 390,000 people would be within 20 
kilometres of it in 2056.
Development benefits: Limited scope to enable regional 
development and support sustainable population and 
economic growth. This corridor could have some tourism 
benefits.
Connectivity with other transport systems: Connectivity 
with the regional road network could be created, but with 
little access to rail networks or significant airports.
Land use and environment impacts: This corridor is 
predominantly through rural areas, and would have few 
potential impacts on urban or sensitive land.
Capital cost: This corridor could cost around 10 per cent 
less than the average cost of Brisbane to Newcastle 
corridors, despite it being longer than others.



High Speed Rail Study – Phase 1

65AECOM | Grimshaw | KPMG | SKM

Corridor 2: Point-to-point Corridor

Potential (2056) regional catchment served: As the 
corridor has few intermediate towns, its regional catchment 
potential was the least of all corridors, with 195,000 
people within 20 kilometres of it in 2056.
Development benefits: This corridor is not likely to create 
development benefits.
Connectivity with other transport systems: Little 
connectivity to other transport systems.
Land use and environment impacts: Might impact sensitive 
environmental areas, such as Barrington Tops, Guy Fawkes 
River and Border Ranges National Parks.
Capital cost: This corridor could cost four per cent more 
than the average cost of Brisbane to Newcastle corridors.

Corridor 3: Direct Corridor (via Beaudesert)

Potential (2056) regional catchment served: This corridor 
is estimated to have a catchment potential of 320,000 
people in 2056, which could increase with the inclusion 
of parkway stations serving Coffs Harbour, Port Macquarie 
and Taree.
Development benefits: The majority of urban growth 
through northern NSW is planned to occur in coastal cities. 
This corridor could support this development through 
parkway stations.
Connectivity with other transport systems: This corridor 
could provide access to the coastal towns via parkway 
stations, with less connectivity that the coastal corridor, 
but some access to the Pacific Highway, the Main North 
Rail Line and airports in regional cities, such as Coffs 
Harbour, Port Macquarie and Taree.
Land use and environment impacts: Similar to other 
coastal corridors, with moderate impact on sensitive land 
uses.
Capital cost: This corridor could cost 12 per cent more 
than the average cost of Brisbane to Newcastle corridors.

Corridor 4: Coastal Corridor (via Beaudesert)

Potential (2056) regional catchment served: Passing the 
main coastal cities between Brisbane and Sydney provides 
the second largest catchment potential with around 
580,000 people within 20 kilometres of the corridor in 
2056 (only the Coastal Corridor via Gold Coast has a higher 
population catchment).
Development benefits: The majority of future regional 
growth is likely to occur in coastal cities and HSR in this 
corridor could support those strategies.
Connectivity with other transport systems: Good 
connectivity to other transport systems, with regional 
airports such as Taree, Coffs Harbour and Port Macquarie, 
access to the Pacific Highway and the Main North Rail Line.

Land use and environment impacts: Moderate potential 
land use impacts, mainly due to the frequency of national 
parks, water supply catchments and sensitive coastal 
environments. This corridor has more potential impacts 
than the Inland or New England Corridors.
Capital cost: This corridor could cost 10 per cent less than 
the average cost of Brisbane to Newcastle corridors.

Corridor 5: Coastal Corridor (via Gold Coast)

Potential (2056) regional catchment served: This corridor 
shares many characteristics with the alternate coastal 
corridor, with the inclusion of a deviation via the Gold Coast 
which significantly increases the catchment potential of 
the corridor to over 1.7 million people in 2056.
Development benefits: Could support future economic 
and population development.
Connectivity with other transport systems: Good 
connectivity could be provided to other transport systems, 
with access to the regional road and rail networks and 
airports in regional cities.
Land use and environment impacts: Moderate potential 
land use impacts, mainly due to the frequency of national 
parks, water supply catchments and sensitive coastal 
environment. This corridor has more potential impacts 
than the Inland or New England Corridors.
Capital cost: The deviation to the Gold Coast is likely to 
increase the corridor length and costs, and this corridor 
could cost four per cent more than the average cost of 
Brisbane to Newcastle corridors.

Corridor 6: New England Corridor

Potential (2056) regional catchment served: This corridor 
has smaller towns and cities, and would have around 
475,000 people living within the 20-kilometre catchment 
area in 2056.
Development benefits: Limited growth is forecast for towns 
and cities along the New England Corridor, although some 
growth may occur in the larger cities including Armidale 
and Tamworth.
Connectivity with other transport systems: This corridor 
could provide connections to the New England Highway, 
and access to regional airports such as Tamworth and 
Armidale.
Land use and environment impacts: Little impact on 
national or state parks, conservation areas or other 
sensitive land uses.
Capital cost: This corridor costs approximately one per 
cent more than the average cost of corridors in this section 
of the study area.
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Summary of initial qualitative appraisal

Table 4.2 sets out the qualitative analysis for each corridor.

Table 4.2  Brisbane to Newcastle corridors comparison

Objective

Social and 
regional 

development

Policy /  
strategic fit

Environment 
and 

sustainability

Economic (related to patronage 
demand) and financial (capital 

cost)

Criteria Potential 
development 

benefits 

Connectivity with 
other transport 

systems

Land use and 
environment 

impacts

Potential regional 
catchment within 

20km (2056)

Capital cost 
variance from 

average

Corridor 1: Inland Corridor (via 
Moree) Medium Poor Good 390,000 -10%

Corridor 2: Point-to-point 
Corridor Very poor Very poor Poor 195,000 +4%

Corridor 3: Direct Corridor (via 
Beaudesert) Good Moderate Moderate 320,000* +12%

Corridor 4: Coastal Corridor 
(via Beaudesert) Good Good Moderate 580,000 -10%

Corridor 5: Coastal Corridor 
(via Gold Coast) Good Good Moderate 1,700,000 +4%

Corridor 6: New England 
Corridor Medium Moderate Good 475,000 +1%

* Potential for significant catchment increase with the inclusion of parkway stations serving Coffs Harbour, Port Macquarie 
and Taree.

Brisbane to Newcastle – initial findings

Corridor 1:  Inland Corridor (via Moree). Discontinue this corridor. It offers limited connectivity and poor  
potential catchment.

Corridor 2:  Point-to-point Corridor. Discontinue this corridor. It offers little regional benefit and has high costs.
Corridor 3: Direct Corridor (via Beaudesert). Proceed to medium-list.
Corridor 4: Coastal Corridor (via Beaudesert). Proceed to medium-list. 
Corridor 5: Coastal Corridor (via Gold Coast). Proceed to medium-list
Corridor 6: New England Corridor. Proceed to medium-list.
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4.3.2 Quantitative appraisal

The medium-list corridors between Brisbane and Newcastle are shown in Figure 4.7.

Figure 4.7 Brisbane to Newcastle medium-list corridors
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Base Corridor = Corridor 3: Direct Corridor (via 
Beaudesert) 

This corridor is to the east of the Great Dividing Range with 
parkway stations for coastal cities. South of Brisbane this 
corridor would travel through Beaudesert, and the Coffs 
Harbour and Port Macquarie hinterland to Newcastle. 
This corridor does not include the Gold Coast.

Costs and benefits
The cost of this corridor is $28 billion, the approximate 
average cost of the corridors in this section. This estimate 
includes the cost of acquiring the land necessary for the 
development and operation of the HSR network within the 
corridor as well as all costs associated with its construction, 
regional stations in Casino/Lismore, Grafton, a peripheral 
station south of Brisbane and a main terminus station in 
Brisbane.  
This is the base corridor for comparison, and it provides a 
reference point for benefits and patronage.

Social, economic and regional development
This corridor could provide access to education, health 
care and tourism facilities, including: 
• Hospitals at Grafton, Coffs Harbour, Port Macquarie 

and Taree.
• Southern Cross University campus at Coffs 

Harbour (specialising in business, hotel and resort 
management, psychology, teacher education, arts, 
social sciences and information technology) and 
University of Newcastle campus at Port Macquarie 
(specialising in nursing, teaching and arts).

• Tourism markets to Beaudesert, Casino/Lismore and 
Grafton.

Environment and planning
At its northern end, this corridor would be within SEQ’s 
south west corridor, a growth and transport corridor with 
two urban development areas44:
• Greater Flagstone covers 7,200 hectares and is 

situated west of Jimboomba and the Mount Lindesay 
Highway. The development scheme intends to house 
120,000 people over the next 20 years.

• Yarrabilba, covering 2,200 hectares and located south 
of Logan City. The development scheme intends to 
house a population of approximately 50,000 people 
over the next 20 years.

In NSW, the corridor crosses the Far North Coast, Mid 
North Coast and Lower Hunter Regions, for which projected 
population increases have been identified in regional 
planning strategies.
No urban areas are directly affected in NSW and SEQ 
(outside the capital cities), with communities assumed to 
be served by parkway stations. While there are no impacts 
on urban areas, the corridor could be integrated into 
planning frameworks for Jimboomba, Beaudesert, Kyogle, 
Casino/Lismore and Grafton.
The corridor passes the Greenbank Military Training Area, 
a sensitive land use south of Brisbane.  There are no 
identified impacts on mining areas.
In terms of water courses, the corridor runs parallel to, 
or crosses, several river and drainage systems, including 
the Albert River, Richmond River, Logan River between 
Brisbane and the Gold Coast in Queensland. It also 
crosses major rivers in NSW known to flood, including 
the Richmond, Hastings, Manning, Macleay, Nambucca, 
Bellingen, Orara and Clarence Rivers.
The corridor enters the Lamington National Park, Border 
Ranges National Park and Banyabba Nature Reserve in 
Queensland.
It also crosses areas of remnant vegetation, with significant 
concentrations located near the Queensland/NSW border.
The majority of the corridor is located where endangered 
biological communities may occur, including White Box, 
Yellow Box, Blakely’s Red Gum, Grassy Woodland and 
Derived Native Grassland. The corridor is also located in 
buffer zones in which endangered and migratory species 
may occur. It crosses Hexham Swamp in NSW, a known 
migratory species location.

44  South East Queensland Regional Plan 2009-2031.
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Corridor 3a: Direct Corridor (via Gold Coast)

Costs and benefits
The cost estimate of this corridor is $32 billion, making it 
the second most costly corridor in this section of the study 
area. The combination of infrastructure costs to resolve 
the undulating terrain through the hinterland, and access 
costs for the Gold Coast, make this $3.8 billion more costly 
than the base corridor.
This estimate includes the cost of acquiring the land 
necessary for the development and operation of the HSR 
network within the corridor as well as all costs associated 
with its construction, regional stations in the Gold Coast, 
Casino/Lismore, Grafton, a peripheral station south of 
Brisbane and a main terminus station in Brisbane.  
This corridor could have 2.67 billion more HSR passenger 
kilometres than the base corridor, reflecting the inclusion 
of the Gold Coast.
The construction of this corridor generates around 900,000 
additional tonnes of greenhouse gas emissions compared 
with the base corridor, resulting in additional construction 
externality costs of around $100 million. 
However, this corridor has the highest economic benefits 
in this section of the study area. User benefits are $5.4 
billion more; operator net benefits are $2.2 billion more 
and externality benefits are $400 million more than for the 
base corridor respectively.  
Overall, net benefits are $3.6 billion more than for the base 
corridor, because of patronage demand from the Gold Coast.

Social, economic and regional development
Patronage demand estimates suggest this corridor may 
generate 180,000 more induced trips and attract 670,000 
more people from regional areas than the base corridor 
each year.
North of Casino/Lismore the Direct via Gold Coast 
Corridor could provide access to the Gold Coast hospital 
at Southport. South of Casino/Lismore, this corridor could 
provide similar access to hospital facilities as the base 
corridor, including Grafton, Coffs Harbour, Port Macquarie 
and Taree.  
This corridor could provide access to three tertiary institutions 
in the Gold Coast: Bond University, Griffith University and 
the Southern Cross University. These universities provide 
education in business and commerce, medical sciences, 
tourism, law, computing and information technology, and 
engineering. South of Casino/Lismore, access to education 
facilities is comparable to the base corridor, including those 
at Coffs Harbour and Port Macquarie.
The Gold Coast is a significant tourism region, with trips 
attracted from throughout the study area.

Environment and planning
South of Casino/Lismore this corridor is consistent with the 
base corridor. Therefore the following discussion focuses 
on a comparison of the corridor north of Casino/Lismore.
As the corridor heads south from Logan, it sweeps east 
towards the densely settled Gold Coast at Nerang, then 
turns south to follow the coast through populated urban 
areas west of Broadbeach and Burleigh Heads. Picking an 
eventual route through this area without substantial urban 
impact would be challenging. Nevertheless, the corridor 
does not appear to conflict with the South East Queensland 
Regional Plan or local planning strategies. 
It intersects Brisbane and the western edge of the Gold 
Coast’s major metropolitan centres, but avoids the urban 
areas of Tweed Heads, Murwillumbah and Mullumbimby in 
northern NSW. The corridor intersects with the urban areas 
of Lismore and Casino/Lismore. Minor infringements occur 
at Tamborine as part of Tamborine National Park. The 
corridor enters and crosses Plunkett Conservation Park 
and Tamborine National Park in Queensland.
The corridor runs through wetland areas and crosses 
rivers, including Oxenford (Lake Coombabah), Tumbulgum, 
Tweed River near Tweed, Wilsons River near Byron Bay, 
Logan River, Albert River, Coomera River, Nerang River and 
Rous/Tweed River.
Areas that may contain endangered communities are 
located at the northern extent of the corridor, including 
White Box, Yellow Box, Blakely’s Red Gum, Grassy Woodland 
and Derived Native Grassland. The majority of the corridor 
is located in buffer zones where endangered and migratory 
species are likely to occur, but these areas have not  
been confirmed.

Corridor 4: Coastal Corridor (via Beaudesert)

Costs and benefits
The cost estimate of developing the Coastal Corridor 
(excluding the Gold Coast) is $23 billion, $5.0 billion less 
than the base corridor because it avoids terrain that 
may require extensive tunnelling.  This is the lowest-cost 
corridor in this section of the study area.
This estimate includes the cost of acquiring the land 
necessary for the development and operation of the HSR 
network within the corridor as well as all costs associated 
with its construction, regional stations in Casino/Lismore, 
Grafton, Coffs Harbour, Port Macquarie and Taree, a 
peripheral station south of Brisbane and a main terminus 
station in Brisbane.  
This corridor could have 247 million more HSR passenger 
kilometres than the base corridor, reflecting the improved 
access to coastal cities. Its construction results in a 
reduction of around 1.6 million tonnes of greenhouse 
gas emissions compared with the base corridor, reducing 
construction externality costs by around $200 million.
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User benefits for this corridor are $1.4 billion more than the 
base corridor; operator net benefits are $100 million less 
than the base corridor and externality benefits are $100 
million more than the base corridor. Overall, this corridor 
has net benefits of $7.2 billion more than the base corridor. 
This is largely a result of the reduced costs compared to the 
base option due to the avoidance of extensive tunnelling. 
In addition, patronage, and hence user benefits, are higher 
for this corridor which goes closer to coastal population 
centres such as Port Macquarie and Coffs Harbour.  

Social, economic and regional development
Patronage demand estimates suggest this corridor may 
generate 130,000 more induced trips from regional areas, 
and attract 570,000 more people from regional areas than 
the base corridor each year.
The coastal corridor could provide better access to 
hospital facilities in coastal cities than the base corridor, 
including those in Grafton, Coffs Harbour, Port Macquarie 
and Taree.
It could also provide better access to the Southern Cross 
University campus at Coffs Harbour, and the University of 
Newcastle campus at Port Macquarie.
This corridor provides better access to the tourism areas of 
coastal NSW than the base corridor.

Environment and planning
At its northern end, the Coastal Corridor shares the same 
corridor as the base corridor.
South of Casino/Lismore, it has slightly more impact on 
environmentally sensitive areas than the base corridor, 
including Myall Lakes Ramsar wetlands. It also runs near 
several floodplain wetlands, through Everlasting Swamp 
and crosses Shannon Brook near Casino/Lismore.
Many rivers and creeks are crossed, including the Karuah, 
Myall, Wang Wauk, Manning, Hastings, Maria, Macleay, 
Nambucca, Bellingen and Clarence Rivers.
The corridor is located outside of areas in which 
endangered biological communities are known to occur. 
There are some known pockets of endangered species but 
the precise location of these requires further assessment.

Corridor 5: Coastal Corridor (via Gold Coast) 

Costs and benefits
The cost estimate of developing this corridor is $26 
billion, $2.5 billion less than the base corridor. Including 
the Gold Coast in the coastal corridor increases costs 
by approximately $3 billion over the comparable coastal 
corridor excluding the Gold Coast (Corridor 4).
This estimate includes the cost of acquiring the land 
necessary for the development and operation of the HSR 
network within the corridor as well as all costs associated 
with its construction, regional stations in Gold Coast, 
Casino/Lismore, Grafton, Coffs Harbour, Port Macquarie 
and Taree, a peripheral station south of Brisbane and a 
main terminus station in Brisbane.  
This corridor could have 1.94 billion more HSR passenger 
kilometres than the base corridor, reflecting the inclusion 
of the Gold Coast.
The construction of this corridor results in a reduction 
of around 900,000 tonnes of greenhouse gas emissions 
compared with the base corridor, reducing the construction 
externality costs by around $100 million. 
This corridor generates the highest net benefits for this 
section of the study area, with net benefits of $8.7 billion 
more than the base corridor. It has the highest patronage 
demand as it picks up additional demand from the Gold 
Coast and from passing closer to coastal population 
centres such as Port Macquarie and Coffs Harbour.
User benefits for this corridor are $5.8 billion higher; 
operator net benefits are $700 million higher and 
externality benefits are similar to the base corridor.  

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 1.3 million more induced trips from regional 
areas, and attract 2.8 million more people from regional 
areas than the base corridor.
The coastal route via the Gold Coast could provide more 
direct access to hospital facilities, including those in 
coastal areas (Taree, Coffs Harbour and Port Macquarie) 
and the Gold Coast Hospital at Southport.
This corridor could also provide good access to Bond 
University, Griffith University and the Southern Cross 
University in the Gold Coast, the Southern Cross University 
campus at Coffs Harbour and the University of Newcastle 
campus at Port Macquarie.
It would provide access to both the Gold Coast and the 
coastal tourism areas in NSW.
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Environment and planning
This corridor affects more environmentally sensitive 
land and coastal areas than the base corridor, primarily 
because of the number of rivers and wetlands traversed 
(as described in Corridor 4).  
North of Casino/Lismore, the environmental impacts 
are similar to those relating to Corridor 3a with impacts 
on urban areas and rivers/wetland areas in the vicinity 
of the Gold Coast. There are also areas that may contain 
endangered communities  located at the northern extent of 
the corridor, including White Box, Yellow Box, Blakely’s Red 
Gum, Grassy Woodland and Derived Native Grassland. The 
majority of the corridor is located in buffer zones in which 
endangered and migratory species are likely to occur.

Corridor 6: New England Corridor

Costs and benefits
The cost estimate of developing this corridor is $33 billion, 
which is approximately $5.3 billion more than the cost of 
base corridor and is the most costly corridor in this section 
of the study area. This corridor is around 60 kilometres 
longer than others, includes a significant cost for tunnelling 
and would require crossing the Great Dividing Range.
This estimate includes the cost of acquiring the land 
necessary for the development and operation of the HSR 
network within the corridor as well as all costs associated 
with its construction, regional stations in via Toowoomba, 
Tenterfield, Armidale, Tamworth, Singleton, a peripheral 
station in Springfield and a main terminus station in 
Brisbane.  
This corridor could have 2.24 billion fewer HSR passenger 
kilometres than the base corridor. Its construction would 
generate around 1.1 million tonnes more greenhouse gas 
emissions compared with the base corridor, increasing 
construction externality costs by around $100 million. 
This corridor has the lowest economic benefits in this 
section of the study area because of the reduced patronage 
demand inland compared to other corridors which are 
closer to coastal population centres. User benefits for this 
corridor are $4.7 billion less than for the base corridor. 
Operator net benefits are $2.6 billion less than the base 
corridor. Externality benefits are $300 million more than 
the base corridor. 
Overall, the net benefits of this corridor are $13.1 billion 
less than the base corridor, due to higher costs and 
comparatively lower patronage.

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 630,000 fewer induced trips from regional areas, 
and attract 80,000 fewer people from regional areas than 
the base corridor.
The New England Corridor could provide access to a 
health-care facility at Toowoomba. There are relatively 
small facilities at Armidale, Tenterfield and Singleton.
The New England Corridor could provide access to 
the Toowoomba campus of the University of Southern 
Queensland, and the University of New England in Armidale.
It would provide access to a smaller tourism market than 
the base corridor.

Environment and planning
The New England Corridor would enter Brisbane via 
Toowoomba, a corridor which is projected to accommodate 
population growth through the Ripley Valley (up to 120,000 
people over next 20 years), Lanefield/Grandchester and 
the satellite city of Springfield Lakes45. The growth in 
this development area is less than that projected for the 
southern development area through Flagstone or the 
coastal corridor to the Gold Coast.
The Lower Hunter region is expected to grow significantly, 
especially in and around Cessnock in the southern part 
of the corridor, with a population increase of 34 per cent 
to 675,000 expected by 2036. The New England and 
Upper Hunter regions are forecast to experience minimal 
population growth.
The corridor avoids built-up areas for its full length except 
at its northern end where it intersects Ipswich City. It 
passes near to RAAF Base Amberley west of Ipswich, and 
Army firing ranges at Singleton in NSW. In the Lower Hunter 
region, it may affect Heddon Greta east of Kurri Kurri and 
an aluminium smelter north of Kurri Kurri. Concentrations 
of mining and quarrying near Singleton, Muswellbrook 
and west Ipswich are likely to limit alignments within this 
corridor.
The corridor passes national parks and conservation 
areas, but enters Girraween National Park and Bald Rock 
National Park north of Tenterfield on the NSW/Queensland 
border. It also crosses many river and drainage systems, 
most between Singleton and Glen Innes including the 
Hunter, Pages, Peel, MacDonald, Mann, Condamine and 
Bremer Rivers.
There are extensive areas of native vegetation throughout 
the corridor but initial review indicates potential alignments 
exist through these areas. Key endangered biological 
communities occur around Warwick and Tamworth, and 
Derived Native Grasslands are likely to occur in northern 
NSW and in the Warwick and Toowoomba areas in 
Queensland.

45  South East Queensland Regional Plan 2009-2031.
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Figure 4.8 Brisbane to Newcastle corridors
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Table 4.3  Brisbane to Newcastle medium-list corridors: comparative analysis

Objective Criteria Unit Corridors

Corridor 3 
(Base) Corridor 3a Corridor 4 Corridor 5 Corridor 6

Economic

User benefits $m (2011) - +$5,400 +$1,400 +$5,800 -$4,700

Operator net benefits $m (2011) - +$2,200 -$100 +$700 -$2,600

Externality benefits $m (2011) - +$400 +$100 $0 +$300

Land cost (compounded) $m (2011) - +$100 +$700 +$800 +$100

Capital cost (compounded) $m (2011) - +$4,200 -$6,300 -$2,900 +$5,900

Construction externality cost 
(compounded) 

$m (2011) - +$100 -$200 -$100 +$100

Incremental benefits less 
costs (compared to base1)

$m (2011) - +$3,600 +$7,200 +$8,700 -$13,100

Ranking 4 3 2 1 5

Infrastructure
Land cost $m (2011) - +$100 +$500 +$500 +$100

Capital cost $m (2011) - +$3,800 -$5,000 -$2,000 +$5,300

Operations
Distance km 675 700 700 705 765

Inter-city running time hr:min 2:10 2:10 2:10 2:10 2:30

Patronage 
demand

Passenger kilometres Million km - +2,670 +247 +1,943 -2,238

Regional 
social and 
economic 
development

Improvements in accessibility  
to major social infrastructure

Millions of 
passengers 
per annum 
FROM 
regions

- +0.18 +0.13 +1.31 -0.63

Potential development 
benefits

Millions of 
passengers 
per annum 
TO regions

- +0.67 +0.57 +2.80 -0.08

Ranking 4 2 3 1 5

Environment

Land use impacts Hectares - +240 0 +90 -50

Environmental impacts Hectares - +210 +430 +420 -250

Ranking 2 3 4 5 1

Policy/
strategic fit

Consistency with regional 
policies

Compared 
to base 
option

- Better Better Better Not comparable

Consistency with strategic and 
statutory planning

Compared 
to base 
option

- Equal to 
base

Equal to 
base

Equal to 
base

Equal to base

Ranking 4 1 1 1 4

Conclusions
Proceed 
to  
short-list

Proceed 
to  
short-list

Proceed 
to  
short-list

Proceed 
to  
short-list

Excluded 
from further 
consideration

Notes: All assessments are compared against the base corridor. 
All costs have been rounded to the nearest $100 million and distances to the nearest 5km for presentation purposes.
1 This assumes land purchased in 2031 and construction from 2031-2036. No allowance made for cost of corridor preservation prior to 2031 and land costs assumed 

constant in real terms.
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Brisbane to Newcastle – key findings

While it had lower potential impacts on sensitive land uses, the study concluded that Corridor 6: New England 
Corridor should be discontinued as it had capital costs of approximately $5 billion more than the base corridor 
and approximately $10 billion more than the least cost corridor, $4.7 billion less user benefits and $2.6 billion less 
operator benefits than the base corridor. This corridor also offered least social benefit in terms of regional travel. 
All corridors would have impacts on existing urban settlements on the fringe of Brisbane and in the Lower Hunter. 
Corridor 6: New England Corridor has the least impact on environmentally sensitive land uses but must navigate 
through difficult open-cut mining areas in the Lower Hunter.
Corridors that pass through the Gold Coast (Corridors 3a and 5) have the highest passenger kilometres, with 2.67 
million and 1.94 million more than the base corridor respectively.
Corridors 3, 3a, 4 and 5, which follow the coast, have the greatest impact on national parks and wetlands, including 
the Myall Lakes National Park, which contains wetlands subject to international environmental protection treaties. 
The coastal routes (Corridors 4 and 5) cross more rivers with potential associated impacts. Mitigation of the 
impacts appears achievable with route adjustments, tunnelling and/or viaducts.
Corridors 3, 3a and 6 have higher capital cost estimates than coastal corridors, due to the undulating terrain 
associated with the Great Dividing Range. Cost estimates reduce as the corridor moves towards the coast into 
flatter terrain, although access to the Gold Coast would increase costs by around $3 billion.
The Gold Coast generates significant potential for social benefit and regional development, generating over four 
million additional trips to or from regional areas than the base corridor each year.
Corridors 3, 3a, 4 and 5, both of the Direct Corridors (via Beaudesert and via Gold Coast) and the Coastal Corridors 
(via Beaudesert and via Gold Coast) should be taken forward for further assessment.
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4.4 Newcastle to Sydney

4.4.1 Initial qualitative appraisal (long-list to 
medium-list)

Corridor 7: Putty Road Corridor

Potential (2056) regional catchment served: Initial 
analysis suggests around 140,000 people would be within 
20 kilometres of the corridor in 2056.
Development benefits: The northern end of the Putty Road 
Corridor is experiencing urban development in the Lower 
Hunter Region. South of the Lower Hunter, there is likely to 
be little development benefit along the Putty Road Corridor 
as it passes through national parks.
Connectivity with other transport systems: No connectivity 
to transport networks.
Land use and environment impacts: The corridor has 
potentially significant impacts on sensitive land uses, 
including Wollemi and Yengo National Parks and Parr State 
Recreation Area. Putty Road is a relatively undulating road 
and a new corridor is likely to be required for HSR.
Capital cost: This corridor could cost approximately 14 per 
cent more than the average cost of corridors in this section 
of the study area.

Corridor 8: Central Coast Corridor

Potential (2056) regional catchment served: This corridor 
could have a potential future population catchment of 
over one million people in 2056: the Central Coast is a 
significant population centre in the Sydney metropolitan 
area.
Development benefits: The Newcastle and Central Coast 
regions are forecast to experience significant growth over 
the study horizon.
Connectivity with other transport systems: The Central 
Coast Corridor provides connection to the F3 Freeway 
(the Pacific Highway), the Main North Line and Newcastle 
Airport.
Land use and environment impacts: This corridor has 
potentially moderate impacts on significant environmental 
land uses, including national parks and state forests: these 
are less than those of the Putty Road Corridor.
Capital cost: This corridor could cost approximately 14 per 
cent less than the average cost of corridors in this section 
of the study area.

Summary of initial qualitative appraisal

Table 4.4 sets out the qualitative analysis for each corridor.

Table 4.4  Newcastle to Sydney corridors comparison

Objective
Social and 

regional 
development

Policy /  
strategic fit

Environment 
and 

sustainability

Economic (related to 
patronage demand) and 
financial (capital cost)

Criteria Potential 
development 

benefits 

Connectivity with other 
transport systems

Land use and 
environment 

impacts

Potential regional 
catchment within 

20km (2056)

Capital cost 
variance from 

average

Corridor 7: Putty Road Corridor Poor Poor Very poor 140,000 +14%

Corridor 8: Central Coast 
Corridor Good Good Moderate 1,100,000 -14%

Newcastle to Sydney – initial findings

Outcome for Corridor 7: Putty Road Corridor. Discontinue this corridor, as it offers a low potential catchment and may 
have significant environmental impacts.
Outcome for Corridor 8: Central Coast Corridor. Proceed to medium-list.
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A detailed review of the Newcastle to Sydney section of the 
study area, provided in Appendix A, has been undertaken 
to identify opportunities and constraints for HSR.
The review found the corridor has severe topographical 
and environmental constraints, including the Hawkesbury 
River and national parks, with a considerable proportion 
of the corridor likely to be in tunnel. The estimated 
cost (construction and land acquisition) of this corridor 
(unadjusted for risk) is approximately $14 billion.
Patronage demand analysis indicates a strong commuting 
demand between Newcastle, the Central Coast and 
Sydney, and population growth is expected to increase 
these demands. Potential HSR station locations could 
be Hexham, Gosford and/or Hornsby. The inter-city HSR 
alignment is likely to be in the vicinity of the F3 Freeway 

corridor, and Newcastle and the Central Coast could 
be served by parkway stations along this alignment.  
Alternatives include some HSR services leaving the inter-
city line and accessing Newcastle or the Central Coast 
via the existing rail network. Indeed, the corridor could 
be staged with junctions between the HSR and RailCorp 
network forming the various stages.
A dedicated HSR network in this corridor could reduce 
existing Newcastle to Sydney rail travel times to 
approximately 40 minutes non-stop (with two stops a 
regional service could be around 50 minutes). It could also 
release train paths on the conventional rail line between 
Central Coast and Hornsby, increasing freight capacity and 
possibly reducing or deferring planned future investment.
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4.5 Sydney to Melbourne

4.5.1 Initial qualitative appraisal (long-list to 
medium-list)

Corridor 9: Princes Highway Corridor (via Wollongong, 
Ulladulla, Eden and Bairnsdale, with Canberra spur)

Potential (2056) regional catchment served: Initial 
analysis suggests around 995,000 people would be within 
20 kilometres of the corridor in 2056. Of these 485,000 
would be within the Sydney to Southern Highlands section 
and 510,000 in the Southern Highlands to Melbourne 
section. The population of Canberra is excluded, and 
assumed to be constant between the corridors.
Development benefits: This corridor provides access to 
Wollongong, a growth region in NSW. South of Wollongong, 
the majority of regional development is planned to occur 
inland, so this corridor would have few development 
benefits there.
Connectivity with other transport systems: Around 
Wollongong this corridor could provide connectivity to 
the Princes Highway and the Illawarra rail line. South of 
Wollongong, it has poor connectivity to transport systems, 
with access only to the Princes Highway and coastal towns.
Land use and environment impacts: Land use analysis 
found sensitive environmental areas south of Ulladulla 
in NSW and through Gippsland and the Latrobe Valley 
in Victoria. A HSR corridor is not envisaged in planning 
policies for this region.
Further review indicated the population of the NSW South 
Coast and Gippsland is relatively dispersed with few 
settlements with over 3,000 to 4,000 people.
Capital cost: The cost of this corridor could be 19 per cent 
higher than the average cost of Corridors 9 and 10.

Corridor 10: Hume Highway Corridor (via Yass and 
Albury-Wodonga, with Canberra spur)

Potential (2056) regional catchment served: Initial 
analysis suggests around 460,000 people would be within 
20 kilometres of the corridor in 2056. Of these, 85,000 
would be within the Sydney to Southern Highlands section 
and 375,000 in the Southern Highlands to Melbourne 
section. The population of Canberra is excluded, and 
assumed to be constant between the corridors.
Development benefits: This corridor includes the Southern 
Highlands and regional cities such as Albury-Wodonga. The 
majority of growth in this region is planned to occur in the 
vicinity of the corridor.
Connectivity with other transport systems: The corridor 
could connect to the Hume Highway and Main South 
Railway Line.
Land use and environment impacts: The majority of this 
corridor is broadly within the Hume Highway corridor, and 
is likely to have few environmental impacts. HSR has been 
considered in the Hume Corridor Strategy46.
Capital cost: The cost of this corridor could be 19 per cent 
lower than the average cost of Corridors 9 and 10.

46 Hume Strategy for Sustainable Communities Regional Plan 2010-2020, State 
of Victoria, 2010.
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Summary of initial qualitative appraisal
Table 4.5 sets out the qualitative analysis for each corridor.

Table 4.5  Sydney to Melbourne corridors comparison

Objective
Social and 

regional 
development

Policy / 
strategic fit

Environment 
and 

sustainability

Economic (related to patronage 
demand) and 

financial (capital cost)

Criteria
Potential 

development 
benefits 

Connectivity with 
other transport 

systems

Land use and 
environment 

impacts

Potential regional 
catchment within 

20km (2056)

Capital cost 
variance from 

average

Corridor 9: Princes Highway 
Corridor (via Wollongong, 
Ulladulla, Eden and Bairnsdale, 
with Canberra spur)

Good Moderate Poor 995,000 +19%

Corridor 10: Hume Highway 
Corridor (via Yass and Albury-
Wodonga, with Canberra spur)

Good Good Good 460,000 -19%

Sydney to Melbourne – initial findings

Outcome for Corridor 9: Princes Highway Corridor (via Wollongong, Ulladulla, Eden and Bairnsdale, with Canberra 
spur). Discontinue this corridor. The northern part (around Wollongong) performs well, but south of Wollongong it 
offers few benefits and may impact environmentally sensitive areas. Therefore, a corridor via Wollongong should be 
included in the medium-list, but any corridor in this area should access Canberra via the Southern Highlands.
Outcome for Corridor 10: Hume Highway Corridor (via Yass and Albury-Wodonga, with Canberra spur). Proceed to 
medium-list.

The assessment has confirmed that any corridor south of 
Wollongong or the Southern Highlands should converge in 
the Southern Highlands and access Canberra via Goulburn. 
Corridors through Nowra, Ulladulla and Batemans Bay on the 
South Coast of NSW were not considered further because 
the increased distance, travel time and infrastructure 
costs exceeded potential patronage and regional benefits 
compared with inland corridors.

4.6 Sydney to Canberra

4.6.1 Initial qualitative appraisal  
(long-list to medium-list)

The initial appraisal considered potential corridors between 
Sydney and Canberra via the Southern Highlands, as the 
Sydney to Melbourne analysis indicated this corridor has 
more merit than other options.

Corridor 11: Hume Highway Corridor (via Southern 
Highlands, west of Lake George)

Potential (2056) regional catchment served: The 
population catchment of this corridor is expected to be 
around 85,000 people within 20 kilometres of the corridor 
in 2056. Goulburn is a regional centre to the north-east of 
Canberra, with a projected population of around 20,000 
people in 2056.
Development benefits: The Southern Highlands are 
forecast to experience less urban development than 
Corridor 12: Princes Highway Corridor (via Wollongong and 
Southern Highlands, west of Lake George). The majority of 
growth south of Sydney is forecast to occur closer to the 
coast around Wollongong.
Connectivity with other transport systems: This corridor 
could provide connectivity to the Hume Highway and the 
Southern Rail Line.
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Land use and environment impacts: This corridor is likely to 
have few significant environmental impacts, and comparably 
fewer than Corridor 12: Princes Highway Corridor (via 
Wollongong and Southern Highlands, west of Lake George), 
which would require resolution of access via the Illawarra 
escarpment and may affect surrounding communities.
Capital cost: This corridor could cost 13 per cent less than  the 
average cost of corridors in this segment of the study area.

Corridor 12: Princes Highway Corridor (via 
Wollongong and Southern Highlands, west of Lake 
George)

Potential (2056) regional catchment served: The primary 
attraction of the Illawarra corridor is providing HSR access 
to Wollongong, either for regional access to other areas of 
the network or for access to Sydney. Wollongong is forecast 
to create a population catchment of 485,000 people within 
20 kilometres in 2056. Goulburn is a regional centre to 
the north-east of Canberra, with a projected population of 
around 20,000 people in 2056.

Development benefits: The Wollongong region is forecast 
to experience significant growth over the study horizon.

Connectivity with other transport systems: This corridor 
could provide connectivity to the Princes Highway, the 
South Coast Rail Line, and the Hume Highway (in the 
vicinity of Goulburn).
Land use and environment impacts: This corridor would 
require the existing transport corridor through the Royal 
National Park to be enhanced to include a HSR alignment. 
This was noted as a significant impact on sensitive 
environmental land uses. This corridor would require 
resolution of access via the Illawarra escarpment and may 
affect surrounding communities.
Capital cost: Initial estimates suggest this corridor could 
cost 13 per cent more than the average cost of corridors in 
this segment of the study area.

Summary of initial qualitative appraisal

Table 4.6 sets out the qualitative analysis outcomes for each corridor.

Table 4.6  Sydney to Canberra corridors comparison

Objective
Social and 

regional 
development

Policy / 
strategic fit

Environment 
and 

sustainability

Economic (related to patronage 
demand)  

and financial (capital cost)

Criteria
Potential 

development 
benefits 

Connectivity  
with other transport 

systems

Land use and 
environment 

impacts

Potential regional 
catchment within 

20km (2056)

Capital cost variance  
from average

Corridor 11: Hume Highway 
Corridor (via Southern 
Highlands, west of Lake George)

Good Moderate Good 105,000 -13%

Corridor 12: Princes Highway 
Corridor (via Wollongong and 
Southern Highlands, west of 
Lake George)

Good Good Poor 505,000 +13%

Sydney to Canberra – initial findings

Outcome for Corridor 11: Hume Highway Corridor (via Southern Highlands, west of Lake George).  
Proceed to medium-list.
Outcome for Corridor 12: Princes Highway Corridor (via Wollongong and Southern Highlands, west of Lake George). 
Proceed to medium-list and consider reducing infrastructure costs by staying on top of the Illawarra escarpment.



High Speed Rail Study – Phase 1

AECOM | Grimshaw | KPMG | SKM80

4.6.2 Quantitative appraisal

At the medium-list stage, two additional corridors were 
introduced:
• Corridor 11a: Hume Highway Corridor (via Southern 

Highlands, east of Lake George) was introduced as a 
variation of Corridor 11 to assess the opportunity of 
accessing Canberra from the east via Queanbeyan.

• Corridor 11b: Hume Highway Corridor (via Illawarra 
escarpment, Southern Highlands, west of Lake George) 
was intended to avoid the Royal National Park and 

Heathcote National Park, and reduce infrastructure 
costs associated with the Illawarra escarpment. This 
corridor would exit Sydney via Campbelltown (as does 
the base corridor), deviate to the top of the Illawarra 
escarpment for access to Wollongong before rejoining 
the alignment of the base corridor near the Southern 
Highlands.

The medium-list corridors between Sydney and Canberra 
are shown in Figure 4.10.

Figure 4.10 Sydney to Canberra medium-list corridors
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Base Corridor = Corridor 11: Hume Highway Corridor 
(via Southern Highlands, west of Lake George) 

This base corridor exits Sydney via Campbelltown, 
and passes through the Southern Highlands before 
entering Canberra via the Federal Highway and Majura 
Parkway.

Costs and benefits
The cost estimate of this corridor is $15 billion. This 
estimate includes the cost of acquiring the land necessary 
for the development and operation of the HSR network 
within the corridor as well as all costs associated with its 
construction, a peripheral station south of Sydney, regional 
stations in the Southern Highlands and Goulburn and a 
station in Canberra.
This is the base corridor for comparison, and therefore the 
reference point for benefits and patronage.

Social, economic and regional development
The base corridor could provide access to the Bowral 
and District Hospital, and Goulburn Hospital. It does not 
provide access to universities or other large educational 
facilities between Sydney and Canberra.
The Southern Highlands is a popular tourism region, source 
of mainly day visits from Sydney.

Environment and planning 
Sydney’s long-term planning framework identifies an 
indicative HSR corridor to the south-west via Campbelltown, 
in line with the outcomes of previous planning investigations 
such as the Speedrail and VFT scoping studies.  
Campbelltown is located at the southern end of the South 
West Growth Centre, and additional urban growth has 
been considered in the vicinity of Menangle and Wilton. 
The Sydney south-west subregional strategy makes no 
reference to HSR.

The Canberra Spatial Plan contains a conceptual north-
south corridor for HSR along the eastern side of the city 
between the Federal Highway and Canberra Airport, again 
based on the preceding investigations undertaken as part 
of the Speedrail project.
After exiting the southern fringe of the Sydney metropolitan 
area, this corridor is located within existing transport 
corridors through Campbelltown, Menangle and Douglas 
Park, avoiding developed urban areas. South of these 
communities, the corridor generally runs parallel to the 
Hume Highway in open grazing and lightly forested areas.
This corridor crosses through forestry and water supply 
reserves south of Bargo and north of Lake Nepean. Most of 
the impacts upon these areas can probably be addressed 
by closer alignment of the HSR with the Hume Highway. For 
the rest of this corridor, north and east of Collector, the 
alignment passes through open grazing lands.
The section of the corridor south of Sydney and north 
of Bargo is characterised by frequent pockets of low to 
moderate quality Cumberland Plain Woodlands. The initial 
assessment indicated a route could be found through 
most of the pockets, but some impact on this endangered 
community occurs.
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Corridor 11a: Hume Highway Corridor (via Southern 
Highlands, east of Lake George)

Costs and benefits
The cost estimate of this corridor is $17 billion, 
approximately $1.9 billion more than the base corridor.
This estimate includes the cost of acquiring the land 
necessary for the development and operation of the HSR 
network within the corridor as well as all costs associated 
with its construction, a peripheral station south of Sydney, 
regional stations in the Southern Highlands and Goulburn 
and a station in Canberra. User and externality benefits 
for this corridor are similar to those of the base corridor. 
Operator net benefits are $100 million less than for the 
base corridor.
The deviation does not affect passenger kilometres.
The construction of this corridor is forecast to generate 
around half a million tonnes of greenhouse gas emissions 
more compared with the base corridor, increasing 
construction externality costs by around $100 million. 
Overall, the net benefits of this corridor are $2.3 billion 
less than the base corridor, driven by higher capital costs 
with limited additional benefits.

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 30,000 fewer induced trips from regional centres 
than the base corridor each year, and attract 10,000 fewer 
people than the base corridor.
Corridor 11a has a deviation to the east of Lake George. 
This is not likely to affect potential access to social facilities 
such as hospitals or universities.

Environment and planning 
This corridor shares characteristics with the base corridor, 
until deviating south of Goulburn to access Canberra via 
Queanbeyan. It was found to have comparable impacts on 
environmentally sensitive land uses. HSR access to Canberra 
via Queanbeyan would vary from the indicative alignment 
currently proposed by the ACT Government47, although a city 
station could still be provided at Canberra Airport.

47 ACT East Broadacre Economic and Strategic Planning Direction Study, 
MacroPlan Australia, 2010

Corridor 11b: Hume Highway Corridor (via Illawarra 
escarpment, Southern Highlands, west of Lake 
George)

Costs and benefits
The cost estimate for this corridor is $17 billion, 
approximately $2.2 billion more than the base corridor. 
This estimate includes the cost of acquiring land, as well 
as all costs associated with its construction, a peripheral 
station south of Sydney, regional stations in the Illawarra, 
Southern Highlands and Goulburn and a station in 
Canberra.
This corridor is forecast to have 40 million fewer passenger 
kilometres than the base corridor (the net difference of 
240 million more regional trips and 280 million fewer inter-
city trips).
User benefits for this corridor are similar to the base 
corridor, while operator net benefits are $400 million 
more than the base corridor. Externality benefits are $300 
million more than the base corridor. 
Overall, the net benefits of this corridor are $2.0 billion 
less than the base corridor, as a result of higher capital 
costs with limited additional benefits.

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 220,000 more induced trips from regional 
centres than the base corridor each year, and attract 
130,000 more people than the base corridor.
Corridor 11b could provide access to the Wollongong 
area, via the top of the Illawarra escarpment.  Therefore, 
it could provide access (albeit indirect) to the University 
of Wollongong and hospitals in Wollongong. It could also 
provide access to the Bowral and District Hospital, and 
Goulburn Hospital as per the base corridor.

Environment and planning
This corridor crosses directly over Cordeaux Dam which is 
a major water supply reservoir for the Sydney and Illawarra 
regions. It also crosses over the Wingecarribee Reservoir 
east of Moss Vale and traverses the sensitive Illawarra 
escarpment west of Dapto, south of Wollongong. The impacts 
of HSR on these resources could likely be significant and as 
they are drinking water sources for Sydney and Wollongong, 
mitigating measures could be extensive. 
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Corridor 12: Princes Highway Corridor (via Wollongong 
and Southern Highlands, west of Lake George)

Costs and benefits
Approximately 35 kilometres of additional tunnel is 
likely to be required over the base corridor to descend 
into Wollongong and ascend to the Southern Highlands. 
Additional infrastructure would make the cost of this 
corridor approximately $4.6 billion more than that of the 
base corridor.  
This corridor is forecast to have approximately 120 million 
more passenger kilometres than the base corridor (the 
net difference of 400 million more regional passenger 
kilometres and 280 million fewer inter-city passenger 
kilometres).
User benefits for this corridor are $800 million more and 
operator net benefits are $900 million more than the base 
corridor. Externality benefits are $800 million more than 
the base corridor. 
However, the overall net benefits of this corridor are 
$3 billion less than the base corridor. This is because the 
corridor, which passes through Wollongong, generates 
significant economic benefits but these are outweighed by 
the significantly increased costs.

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 1.6 million more induced trips from regional 
centres and attract approximately two million more people 
each year respectively than the base corridor.
This corridor could provide access to hospitals in Wollongong. 
It could also provide access to the Bowral and District 
Hospital, and Goulburn Hospital as per the base corridor.
The corridor could provide access to the University of 
Wollongong.

Environment and planning 
This corridor would access Wollongong via the Royal 
National Park and Heathcote National Park. The Illawarra 
Escarpment State Conservation Area restricts development 
of land east of Wollongong below the Illawarra escarpment, 
which rises some 800 metres above Wollongong.
These parks are significant recreational and environmental 
resources for Sydney and Wollongong residents, as well as 
providing the catchments for the Woronora, Avon, Cordeaux 
and Cataract Dams which provide drinking water for Sydney 
and Wollongong residents. The Royal National Park is the 
world’s second oldest national park after Yellowstone in 
the USA.

The string of coastal settlements hugging the coastline 
south of Stanwell Park provide clear evidence of the 
constraints posed by the steeply rising escarpment and 
conservation areas lying along the narrow, developable 
coast strip. Given the steep terrain and extensive 
conservation areas to the west of this strip, flooding is 
a particularly important consideration for local councils 
when considering development proposals.
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Figure 4.11 Sydney to Canberra corridors
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Table 4.7  Sydney to Canberra medium-list corridors: comparative analysis

Objective Criteria Unit Corridors

Corridor 11 
(Base) Corridor 11a Corridor 11b Corridor 12

Economic User benefits $m (2011) - $0 $0 +$800

Operator net benefits $m (2011) - -$100 +$400 +$900

Externality benefits $m (2011) - $0 +$300 +$800

Land cost (compounded) $m (2011) - -$300 $0 +$1,100

Capital cost (compounded) $m (2011) - +$2,400 +$2,600 +$4,300

Construction externality cost 
(compounded) 

$m (2011) - +$100 +$100 +$100

Incremental benefits less costs 
(compared to base1)

$m (2011) - -$2,300 -$2,000 -$3,000

Ranking 1 3 2 4

Infrastructure Land cost $m (2011) - -$200 $0 +$800

Capital cost $m (2011) - +$1,900 +$2,200 +$4,600

Operations Distance km 270 275 290 290

Inter-city running time hr:min 1:00 1:00 1:10 1:10

Patronage 
demand

Passenger kilometres Million km - - -40 +122

Regional social 
and economic 
development

Improvements in accessibility 
to major social infrastructure

Millions of 
passengers 
per annum 
FROM 
regions

- -0.03 +0.22 +1.59

Potential development benefits Millions of 
passengers 
per annum 
TO regions

- -0.01 +0.13 +2.04

Ranking 3 3 2 1

Environment Land use impacts Hectares - +100 0 +100

Environmental impacts Hectares - -100 +500 +200

Ranking 2 1 3 4

Policy/
strategic fit

Consistency with regional 
policies

Compared to 
base option

- Equal to base Better than base Equal to base

Consistency with strategic and 
statutory planning

Compared to 
base option

- Worse than 
base

Equal to base Worse than 
base

Ranking 2 3 1 3

Conclusions Proceed to  
short-list

Excluded 
from further 
assessment

Excluded 
from further 
assessment

Proceed to 
short-list

Notes: All assessments are compared against the base corridor. 
All costs have been rounded to the nearest $100 million and distances to the nearest 5km for presentation purposes.
1 This assumes land purchased in 2031 and construction from 2031-2036. No allowance made for cost of corridor preservation prior to 2031 and land costs assumed 

constant in real terms.
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Sydney to Canberra – key findings

Corridor 11: Hume Highway Corridor (via Southern Highlands, west of Lake George), and Corridor 11a: Hume Highway 
Corridor (via Southern Highlands, east of Lake George) would have little effect on environmentally sensitive land 
uses, and no significant difference in environmental impacts was noted between corridors to the west or east of 
Lake George (i.e. via Queanbeyan).
Corridors via the Illawarra region (either though Wollongong or on top of the Illawarra escarpment) have greater 
potential environmental effects. These are especially severe for routes which stay on top of the escarpment. 
Remaining on the escarpment would reduce costs, but would reduce usage and create environmental impacts as 
seen in Corridor 11b: Hume Highway Corridor (via Illawarra escarpment, Southern Highlands, west of Lake George).
Corridor 11: Hume Highway Corridor (via Southern Highlands, west of Lake George), had the lowest capital cost 
estimate. Deviating east of Lake George (via Queanbeyan) and accessing Wollongong could increase costs by $2 
billion and $5 billion over the base corridor respectively.
The study concluded that Corridor 11a should be excluded from further analysis, because it had higher capital costs 
than the comparable base corridor west of Lake George and did not induce user, operator or social benefits. The 
initial appraisal found this corridor would have $2.3 billion less net benefits than the base corridor.
The study also found Corridor 11b should be excluded from further analysis. This corridor had severe potential 
impacts on environmentally sensitive land uses, including water catchment areas and $2.0 billion less net benefits 
than the base corridor.
Corridor 11 and Corridor 12: Princes Highway Corridor (via Wollongong and Southern Highlands, west of Lake 
George), were short-listed for further assessment. While Corridor 12 appears to have more costs, it would also serve 
a significant catchment. Further analysis is required to quantify the overall benefits it could provide.
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4.7 Canberra to Melbourne

4.7.1 Initial qualitative appraisal (long-list to 
medium-list)

Corridor 13: Direct Corridor (via Tumut and Albury-
Wodonga)

Potential (2056) regional catchment served: The potential 
population catchment of this corridor is 300,000 people 
within 20 kilometres of the corridor in 2056.

Development benefits: Regional planning policies indicate 
the majority of regional growth would occur inland between 
Melbourne and Canberra and this corridor could support 
regional development.
Connectivity with other transport systems: Connectivity 
could be provided to the Hume Highway, Albury-Wodonga 
Airport and the regional rail line between Canberra and 
Melbourne.
Land use and environment impacts: This corridor may 
affect sensitive land uses between Canberra and Tumut 
(although these impacts may be resolved through 
tunnelling). 
Capital cost: This corridor is likely to cost 13 per cent less 
than the average cost of corridors in this section of the 
study area.

Corridor 14: Hume Highway Corridor (via Albury-
Wodonga)

Potential (2056) regional catchment served: The potential 
population catchment of this corridor is 375,000 people 
within 20 kilometres of the corridor in 2056.
Development benefits: Regional planning policies indicate 
the majority of regional growth would occur inland between 
Melbourne and Canberra and this corridor could support 
regional development.
Connectivity with other transport systems: This corridor 
could provide good connectivity to other transport systems, 
with access to the Hume Highway, the regional railway 
network and Albury-Wodonga Airport.
Land use and environment impacts: This corridor had the 
least environmental impacts of the corridors in this section 
of the study area. Few significant environmental impacts 
were noted in the assessment.
Capital cost: This corridor is likely to cost seven per cent 
less than the average cost of corridors in this section of the 
study area.

Corridor 15: Point-to-point Corridor

Potential (2056) regional catchment served: The 
population catchment within 20 kilometres of the corridor 
was estimated to be around 200,000 people in 2056.
Development benefits: While having the shortest travel 
time, this corridor would not provide access to regional 
towns and hence had the lowest passenger-carrying 
potential, and no potential for regional development 
benefits.  
Connectivity with other transport systems: This corridor 
would have no connectivity with other transport systems.
Land use and environment impacts: This corridor may 
have significant to severe and potentially short- or long-
term negative environmental impacts that may not be 
mitigated.
Capital cost: The terrain within this corridor could result 
in significant tunnel lengths. The cost was identified to be 
more than 13 per cent above the average corridor cost 
between Melbourne and Canberra.

Corridor 16: Snowy Mountains Corridor (via Cooma 
and Bairnsdale)

Potential (2056) regional catchment served: The 2056 
population within 20 kilometres of this corridor was 
estimated to be approximately 420,000 people.
Development benefits: The Snowy Mountains is a major 
tourism destination and the potential for HSR services 
to provide access to the region warranted a review of 
potential passenger numbers. An assessment of peak 
season visitation rates established that tourism benefits 
are likely to be relatively minor for Jindabyne and Cooma 
with potential HSR patronage of less than one train per 
day. The corridor could also provide access through the 
Latrobe Valley, an identified growth region.
Connectivity with other transport systems: There would be 
limited access to other transport systems
Land use and environment impacts: This corridor was 
found to have potentially significant impacts on sensitive 
environmental areas, primarily through Kosciuszko 
National Park. These impacts were considered to be 
significant to severe, and included potentially short- or 
long-term negative environmental effects that could not 
be mitigated.
Capital cost: This corridor is likely to cost eight per cent 
more than the average cost of corridors in this section of 
the study area.



High Speed Rail Study – Phase 1

AECOM | Grimshaw | KPMG | SKM88

Summary of initial qualitative appraisal
Table 4.8 provides a summary of the results for the four 
corridors in this section of the study area.

Table 4.8  Canberra to Melbourne corridors comparison

Objective
Social and 

regional 
development

Policy / 
strategic fit

Environment 
and 

sustainability

Economic (related to patronage 
demand)  

and  financial (capital cost)

Criteria Potential 
development 

benefits 

Connectivity with 
other transport 

systems

Land use and 
environment 

impacts

Potential regional 
catchment within 

20km (2056)

Capital cost variance 
from average

Corridor 13: Direct Corridor 
(via Tumut and Albury-
Wodonga)

Good Good Good 300,000 -13%

Corridor 14: Hume Highway 
Corridor (via Albury-Wodonga) Good Good Good 375,000 -7%

Corridor 15: Point-to-point 
Corridor Very poor Very poor Very poor 205,000 +13%

Corridor 16: Snowy Mountains 
Corridor (via Cooma and 
Bairnsdale)

Medium Moderate Poor 420,000 +8%

Canberra to Melbourne – initial findings

Outcome for Corridor 13: Direct Corridor (via Tumut and Albury-Wodonga). Proceed to medium-list.
Outcome for Corridor 14: Hume Highway Corridor (via Albury-Wodonga). Proceed to medium-list.
Outcome for Corridor 15: Point-to-point Corridor. Discontinue this corridor, as it has high risk of environmental 
impacts and higher costs than other corridors.
Outcome for Corridor 16: Snowy Mountains Corridor (via Cooma and Bairnsdale). Discontinue this corridor, because 
of longer travel times and higher costs.

 



High Speed Rail Study – Phase 1

89AECOM | Grimshaw | KPMG | SKM

4.7.2 Quantitative appraisal

The medium-list corridors between Canberra and 
Melbourne are shown in Figure 4.12.

Figure 4.12 Canberra to Melbourne medium-list corridors
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Base Corridor = Corridor 13: Direct Corridor  
(via Tumut and Albury-Wodonga) 

This base corridor exits west from Canberra through 
tunnel to Tumut, rejoining the Hume Highway, passing 
Holbrook, Albury-Wodonga and Seymour en-route to 
Melbourne.

Costs and benefits
The cost estimate of developing this corridor is 
$25 billion. This estimate includes the cost of acquiring the 
land necessary for the development and operation of the 
HSR network within it as well as all costs associated with 
its construction, a regional station in Albury-Wodonga, a 
peripheral station north of Melbourne and a main terminus 
station in Melbourne. 
This corridor is the nominated base corridor, and therefore 
provides a reference point for benefits and patronage demand. 
The corridor had the highest cost in this segment of the study 
area.

Social, economic and regional development
The base corridor could provide access to Albury-Wodonga, 
which is the single largest centre for hospital health care 
facilities in the Riverina region. 
This corridor could also provide access to the two universities 
at Albury-Wodonga (La Trobe University Albury-Wodonga 
campus and Charles Sturt University Thurgoona campus).
Environment and planning
The Canberra Spatial Plan shows planned urban areas 
through the Molonglo Valley to the west of the existing 
urban area, through which this corridor may pass.
The Hume Strategy for Sustainable Communities 
establishes a strategic framework for managing regional 
growth and change. This alignment includes land in the 
Lower Hume, Central Hume and Upper Hume sub-regions. 
The Hume region’s point of difference from other parts of 
regional Victoria is that it has a network of regional cities 
and centres rather than a single dominant centre. 
The Hume Strategy for Sustainable Communities 
highlights the importance of creating networked regional 
centres and seeks to protect high quality rural land. It 
also contemplates HSR and concludes that HSR would 
strengthen the region regardless of whether the alignment 
runs through Albury-Wodonga to Seymour or via or Wagga 
Wagga/Shepparton to Seymour.
This corridor includes land in the Hume Growth Corridor, 
one of several significant future urban growth corridors of 
metropolitan Melbourne. 
In 2010 the metropolitan urban growth boundary was 
extended to Beveridge48, some 15 kilometres north of 
Craigieburn in Melbourne, and the corridor may conflict 
with urban growth in this area.  

48 Delivering Melbourne’s newest sustainable communities, Victorian 
Government, July 2010.

The Victorian Government is considering locating an 
intermodal freight terminal at Donnybrook49, nine 
kilometres north of Craigieburn, and Mangalore Airport 
(north of Seymour) is a potential transport logistics hub.
Large areas of national park at the northern end may be 
affected by the corridor, including the Chiltern–Mount Pilot 
National Park. Similar issues were assessed as part of 
the Australian Rail Track Corporation (ARTC) duplication 
project.  
Two large state forest reserves are located in the centre 
of the corridor at Glenrowan and Springhurst. A smaller 
reserve is located south of Springtown that may be difficult 
to avoid at the northern end. Large areas associated 
with the Alpine region to the west of Canberra and south 
of Tumut are within the corridor; however there may be 
opportunities to avoid these.
Water catchment areas are located to the east of Wandong, 
to the east of Craigieburn and west of Greenvale within the 
corridor. 
A number of rivers and water bodies associated with this 
alignment may be affected. The corridor crosses many 
watercourses around Wangaratta (Ovens River). There are 
single lines through Benalla (Broken River) and the Violet 
Town and Avenel areas. The Goulburn River and associated 
tributaries in the northern area around Seymour are also 
directly affected.
The corridor crosses large wetland areas near Wangaratta, 
a large wetland (Lake Mokan) near Glenrowan and another 
large wetland area to the north-east of Lavington. A 
number of smaller wetlands are dispersed through the 
middle of the corridor.  
There are significant patches of vegetation throughout 
the northern half of the corridor, and these areas may be 
difficult to avoid. The corridor intersects relatively dense 
tree cover, particularly to the east of Tumut.
Species are likely to include the Environment Protection 
and Biodiversity Conservation Act (1999)-listed Golden 
Sun Moth and Striped Legless Lizard, among other state 
and federally listed species.  
Large areas of endangered flora are located to the north 
of Wangaratta and are likely to include the Box Ironbark 
communities. Other endangered species known to occur 
in the northern half of the corridor around Chiltern are the 
Box Ironbark, Regent Honeyeater, various amphibians and 
gliders. 

49 Freight Futures, the Victorian Freight Network Strategy, Victorian Department 
of Transport, December 2008.
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Corridor 13a: Direct Corridor (via Tumut, Albury-
Wodonga & Shepparton)

Costs and benefits
The cost estimate of this corridor is $24 billion, about 
$200 million less than the base corridor. This estimate 
includes the cost of acquiring the land necessary for the 
development and operation of the HSR network as well 
as all costs associated with its construction, regional 
stations in Albury-Wodonga and Shepparton, a peripheral 
station north of Melbourne and a main terminus station in 
Melbourne.
This corridor could have 835 million more HSR passenger 
kilometres than the base corridor. Its construction results 
in a reduction of around 200,000 tonnes of greenhouse 
gas emissions. 
User benefits of this corridor are estimated to be $2 
billion more, operator net benefits are $1.4 billion more 
and externality benefits are $1.4 billion more than the 
base corridor. The additional travel delay for passengers 
travelling from Canberra to Melbourne is offset by travel 
time savings for passengers joining at Shepparton. 
Overall, the net benefits of this corridor are estimated to be 
$4.9 billion more than the base corridor. 

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 240,000 more induced trips from regional 
centres than the base corridor each year, and attract 
330,000 more people than the base corridor.
South of Albury-Wodonga, this corridor could provide 
access to Shepparton, which has a hospital. North of 
Albury-Wodonga, it is comparable to the base and could 
provide access to health care facilities in Albury-Wodonga.
This corridor could provide access to two universities 
with campuses in Shepparton (La Trobe University and 
University of Melbourne). It could also provide access to 
the La Trobe University Albury-Wodonga campus and the 
Charles Sturt University Thurgoona campus as per the 
base corridor.
Shepparton is a regional tourism area in northern Victoria. 

Environment and planning 
This corridor would align with the base corridor between 
Canberra and Albury-Wodonga, before diverting to 
Shepparton and Melbourne. It may conflict with urban 
growth expected to extend to Beveridge, north of 
Melbourne.
State forest areas are identified around Goulburn Weir 
and Lake Nagambie located at the southern end of 
the alignment. The corridor crosses a state park area 
associated with the Ovens River to the north of Wangaratta 
which cannot be avoided. A network of wetlands exists 
throughout the corridor.

The Goulburn Weir and Lake Nagambie, and water supply 
areas associated with the Goulburn and Broken Rivers, are 
located at the southern and northern ends of the corridor 
respectively. Other small lakes and reservoirs are scattered 
through the area and could be avoided. The Goulburn River 
and associated tributaries are present in the northern 
area around Seymour. The corridor crosses the Ovens and 
Murray Rivers.

Corridor 14: Hume Highway Corridor (via Albury-
Wodonga)

Costs and benefits
The cost estimate of developing this corridor is 
approximately $22 billion, about $2.7 billion less than the 
base corridor. This estimate includes the cost of acquiring 
the land necessary for the development and operation of 
the HSR network within it as well as all costs associated 
with its construction, a regional station in Albury-Wodonga, 
a peripheral station in Craigieburn and a main terminus 
station in Melbourne.
The construction of this corridor results in a reduction of 
construction externality costs of around $100 million.
There are no significant economic benefits for this corridor 
compared with the base corridor as forecast patronage is 
relatively similar for both.  
Overall, the net benefits of this corridor are estimated to be 
$3.2 billion more than the base corridor due to the reduced 
construction costs. 

Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate the same induced trips and trip attractions as the 
base corridor each year.
This corridor follows an alternate alignment to the base 
corridor at the northern end to avoid certain terrain. It is 
not likely to affect the potential for access to social facilities 
such as health care and educational facilities or tourism 
markets and therefore creates access opportunities similar 
to those of the base corridor.

Environment and planning
This corridor would deviate from the base corridor between 
Canberra and Albury-Wodonga by following the Hume 
Highway from Yass, rather than a tunnel (as per the base 
corridor) or connection to Wagga Wagga.
It may affect planned urban development through the 
Molonglo Valley, and provide access to the Yass Valley 
which is planned to have a population of around 20,000 
people (compared with the planned 70,000 population in 
Wagga Wagga).
Scattered areas of known endangered habitat to the 
north of Yass are likely to include endangered species, 
particularly to the west of Canberra and in the Gundagai 
region. There are also native wetlands to the west of Yass 
and east of Wagga Wagga.
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Corridor 14a: Hume Highway Corridor (via Wagga 
Wagga and Albury-Wodonga)

Costs and benefits
The cost estimate of this corridor is $22 billion, about $2.4 
billion less than the base corridor.
This estimate includes the cost of acquiring the land 
necessary for the development and operation of the HSR 
network within the corridor as well as all costs associated 
with its construction, regional stations in Wagga Wagga and 
Albury-Wodonga, a peripheral station north of Melbourne 
and a main terminus station in Melbourne.
User benefits of this corridor are estimated to be $1.4 
billion more than the base corridor, operator net benefits 
are similar to the base corridor and externality benefits 
are $900 million more than those of the base corridor. 
The additional travel delay for passengers travelling from 
Melbourne to Canberra is offset by travel time savings for 
passengers joining at Wagga Wagga.
This corridor could have 600 million more HSR passenger 
kilometres than the base corridor. Its construction reduces 
greenhouse gas emissions and construction externality 
costs by around $100 million. 
Overall, the net benefits of this corridor are the highest for 
this section of the study area at $5.1 billion above the base. 
Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 550,000 more induced trips from regional 
centres and attract 500,000 more people than the base 
corridor each year.
This corridor could create access to Wagga Wagga and 
Albury-Wodonga, but excludes Shepparton. It therefore 
provides access to the hospital in Wagga Wagga. It also 
provides access to health-care facilities in Albury-Wodonga 
as per the base corridor.
This corridor could also provide access to universities in 
Albury-Wodonga and Wagga Wagga. Wagga Wagga has a 
Charles Sturt University campus specialising in agricultural 
sciences and horticulture. 
Environment and planning
This corridor would deviate from the base corridor between 
Canberra, Wagga Wagga and Albury-Wodonga. South of 
Albury-Wodonga its impacts on sensitive environmental 
land uses would be similar to those of the base corridor.

Corridor 14b: Inland Corridor (via Wagga Wagga and 
Shepparton)

Costs and benefits
The cost estimate of this corridor is $21 billion, approximately 
$3.5 billion less than for the base corridor.
The estimate includes the cost of acquiring the land necessary 
for the development and operation of the HSR network as well 
as all costs associated with its construction, regional stations 
in Wagga Wagga and Shepparton, a peripheral station north 

of Melbourne and a main terminus station in Melbourne.
This corridor could have 450 million more HSR passenger 
kilometres than the base corridor. Its construction reduces 
greenhouse gas emissions and construction externality 
costs by around $100 million. 
User benefits of this corridor are estimated to be $1.3 billion 
less than those of the base. Although there is induced 
patronage demand from Wagga Wagga and Shepparton, 
this corridor misses Albury-Wodonga and increases the 
travel time for passengers travelling from Melbourne to 
Canberra.  Operator net benefits and externality benefits 
are $400 million and $1.2 billion, respectively, more than 
the base corridor.
Overall, the net benefits of this corridor are $4.3 billion 
more than those of the base corridor. The significant cost 
savings, with operator and externality benefits, outweigh 
the reduction in user benefits from missing Albury-
Wodonga and increased journey times for passengers 
travelling between Melbourne and Canberra.  
Social, economic and regional development
Patronage demand estimates suggest this corridor could 
generate 120,000 more induced trips from regional 
centres than the base corridor each year, and attract 
200,000 more people.
Corridor 14b could provide access to facilities in Wagga 
Wagga and Shepparton, but would exclude Albury-
Wodonga. Therefore this corridor could provide access 
to the public hospitals in Wagga Wagga and Shepparton, 
but not to Albury-Wodonga health-care facilities. It could 
create access to universities at Wagga Wagga (Charles 
Sturt University) and Shepparton (campuses of La Trobe 
University and University of Melbourne).

Environment and planning
This corridor would have impacts on existing and planned 
urban areas similar to those of the base corridor.
State forest areas are located around the Goulburn Weir/
Lake Nagambie at the southern end of the corridor, 
along the full extent of the Murray corridor and around 
Shepparton. Water supply areas are also associated with 
the Goulburn/Broken Rivers at the northern end. Barmah 
Park is located at the western end where the alignment 
crosses the NSW/Victoria border. 
There is a relatively dense network of wetlands throughout 
the corridor, parts of which can be avoided. The largest 
of these is through the Katamatite/Tungamah and 
Murray River areas on both sides of the border. South of 
Shepparton the planning and environmental issues are as 
per Corridor 14a.
However, the corridor crosses a number of vegetation 
corridors between Katamatite and Tungamah in Victoria 
that cannot be avoided. In NSW, vegetation is more 
scattered and does not cross the whole corridor at any 
point. There is dense vegetation between Canberra and 
Gundagai, an area which has a high ecological value.
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Figure 4.13 Canberra to Melbourne corridors
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Table 4.9  Canberra to Melbourne medium-list corridors: comparative analysis

Objective Criteria Unit
Corridors

Corridor 13 
(Base) Corridor 13a Corridor 14 Corridor 14a Corridor 14b

Economic

User benefits $m (2011) - +$2,000 $0 +$1,400 -$1,300

Operator net 
benefits $m (2011) - +$1,400 $0 $0 +$400

Externality benefits $m (2011) - +$1,400 $0 +$900 +$1,200

Land cost 
(compounded) $m (2011) - +$600 $0 +$400 +$300

Capital cost 
(compounded) $m (2011) - -$700 -$3,100 -$3,100 -$4,200

Construction 
externality cost 
(compounded) 

$m (2011) - $0 -$100 -$100 -$100

Incremental 
benefits less costs 
(compared to 
base1)

$m (2011) - +$4,900 +$3,200 +$5,100 +$4,300

Ranking 5 2 4 1 3

Infrastructure
Land cost $m (2011) - +$400 $0 +$300 +$200

Capital cost $m (2011) - -$700 -$2,700 -$2,400 -$3,500

Operations

Distance km 520 535 570 550 545

Inter-city running 
time

hr:min 1:40 1:50 1:50 1:50 1:50

Patronage 
demand

Passenger 
kilometres Million km - +835 - +600 +450

Regional social 
and economic 
development

Improvements 
in accessibility 
to major social 
infrastructure

Millions of 
passengers 
per annum 
FROM regions

- +0.24 0.00 +0.55 +0.12

Potential 
development 
benefits

Millions of 
passengers 
per annum 
TO regions

- +0.33 0.00 +0.50 +0.20

Ranking 4 2 4 1 3

Environment

Land use impacts Hectares - 0 0 0 0

Environmental 
impacts Hectares - 0 -300 -300 0

Ranking 3 3 1 1 3

Policy/strategic 
fit

Consistency with 
regional policies

Compared to 
base option - Better than 

base Equal to base
Assumed 
better than 
base

Worse than 
base 

Consistency with 
strategic and 
statutory planning

Compared to 
base option - Equal to base Equal to base Equal to base Equal to base

Ranking 3 1 3 1 5

Conclusions
Excluded 
from further 
assessment

Excluded 
from further 
assessment

Excluded 
from further 
assessment

Proceed to 
short-list

Excluded 
from further 
assessment

Notes: All assessments are compared against the base corridor. 
All costs have been rounded to the nearest $100 million and distances to the nearest 5km for presentation purposes.
1  This assumes land purchased in 2031 and construction from 2031-2036. No allowance made for cost of corridor preservation prior to 2031 and land costs assumed 

constant in real terms.
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Canberra to Melbourne – key findings

The analysis found that connectivity to Albury-Wodonga, Wagga Wagga and Shepparton would contribute significantly 
to the regional and social benefits generated by the HSR.
The study found Corridor 13: Direct Corridor  (via Tumut and Albury-Wodonga) should be excluded from further analysis 
as the net benefits were significantly fewer than those for Corridor 14: Hume Highway Corridor (via Albury-Wodonga). 
It may also detract from regional social and economic development by bypassing Wagga Wagga and Shepparton, and 
impact around 340 hectares of sensitive environmental land more than other corridors. Corridor 13a: Direct Corridor 
(via Tumut, Albury-Wodonga and Shepparton) was excluded from further assessment on the same basis.
The study confirmed the regional importance of Albury-Wodonga. Therefore Corridor 14b: Inland Corridor (via Wagga 
Wagga and Shepparton), which excludes Albury-Wodonga, was discounted from further assessment even though it 
would generate $4.3 billion more net benefits than the base corridor.
Corridor 14a: Hume Highway Corridor (via Wagga Wagga and Albury-Wodonga) generates $5.1 billion more net benefits 
than the base corridor and has therefore been short-listed, with potential variations for access to Shepparton.

4.8 Corridor preservation 
Corridor preservation, which involves the acquisition or 
protection through regulatory mechanisms of land required 
for development, plays a major role in the successful 
delivery of linear infrastructure projects. It provides 
certainty of tenure to support planning feasibility, design 
and implementation. 
From the analysis of the corridor options, it can be concluded 
that the HSR network is likely to pass through a range of 
diverse areas, including agricultural and environmentally 
sensitive land as well as developed urban areas. Corridor 
preservation limits the potential for land use conflicts 
during delivery/construction and operation. 
Early corridor identification and preservation allows 
surrounding land to be appropriately managed and 
planned to minimise the impact on future infrastructure 
development. This should be considered together with the 
estimated $6 billion land acquisition cost for the whole 
corridor. Preservation or acquisition of land closest to 
cities should be an early priority as it is more at risk of 
encroachment than land in rural areas. 
Determining the most appropriate corridor protection 
framework would require detailed analysis of a final 
corridor and the regulatory frameworks within the 
affected jurisdictions. Consideration must be given to the 
implications and appropriateness of existing or new state/
territory and Commonwealth legislation and planning, 
such as Infrastructure Australia’s proposal for a national 
infrastructure corridors strategy. 

Because regulatory mechanisms between local, state/
territory and Australian governments differ, collaboration 
and cooperation of all levels of government would be 
required to effectively frame and implement a corridor 
preservation strategy. Long-term inter-governmental 
coordination would be important for the whole corridor 
to achieve staged construction and network operational 
efficiency while maximising public benefits.

4.9 Summary
The appraisal process has identified the following short-
listed corridors, as shown in Figure 4.14:
• Both Direct Corridors (via Beaudesert and via Gold 

Coast) and both Coastal Corridors (via Beaudesert and 
via Gold Coast).

• The Central Coast Corridor between Newcastle and 
Sydney.

• The Hume Highway Corridor (via Southern Highlands, 
west of Lake George) and the Prices Highway Corridor 
(via Wollongong and Southern Highlands, west of Lake 
George).

• The Hume Highway Corridor (via Wagga Wagga and 
Albury-Wodonga) with potential deviations toward 
Shepparton.
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Figure 4.14 Short-listed corridors
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Stations and city access

5.1 Introduction
Previous Australian HSR studies limited their investigation 
of the passenger market and made a general assumption 
that stations should be located as close to city centres as 
possible.

Patronage demand analysis has established that 
CBDs in the capital cities represent the primary 
passenger market as shown in Figures 3.14 to 3.17. 
The assessment of potential station sites builds on 
that analysis to identify optimal locations. 
City access options in Brisbane and Melbourne are 
mostly direct between the city boundary and the city 
centre and thus unlikely to affect the choice of city 
centre station. Because of its geography, Sydney faces 
the greatest challenges for accessing the city centre 
by HSR. 

 
The construction cost estimates have assumed that city 
access through urban areas would largely be via dedicated 
tunnels. Tunnelling costs under major metropolitan areas 
are in many cases comparable to at-grade construction 
and land acquisition costs. Tunnels would also allow HSR 
trains to operate at higher speeds in urban areas with 
reduced environmental impact. In some cases, there may 
be opportunities for staged implementation and some use 
of existing transport corridors.
For each capital city, a long-list of options for possible 
station locations (and associated access corridors) was 
identified by their potential to meet the requirements of 
market proximity, transport capacity, surface land use and 
environmental impact.
Qualitative assessment was used to filter the options to 
a medium-list. Further analysis and assessment was then 
undertaken to identify a short-list of stations.
This study has explored likely station sizes through 
operational modelling, which estimated the likely platform 
requirements. Together with a consideration of the 
function and form of station types, a comparative analysis 
of potential station sites to identify a short-list for further 
assessment was undertaken.

5.2 Access into cities
There are three potential approaches for HSR access into 
cities:
• Using existing rail systems.
• Widening existing, or creating new, surface corridors.
• Establishing new tunnels.

Previous HSR investigations in Australia proposed to use 
elements of the existing rail network for access into cities, 
and utilise existing terminus stations. However, demand 
for urban rail services has increased since these studies 

and spare network capacity has reduced. The capacity of 
urban rail networks in Brisbane, Sydney and Melbourne is 
planned to be increased to cater for future urban demands. 
However, these do not take HSR into account, and thus it is 
unlikely capacity would be available to operate HSR services. 
Projected HSR patronage demands are looking further ahead, 
and it is unlikely that the long-term HSR service frequencies 
could be accommodated on urban rail networks.
Using existing rail networks can affect the operating speed 
and reliability of HSR services, as urban rail networks are 
not designed for HSR operations, and delays to urban rail 
services can influence HSR services. A reduction in travel 
speed or reliability would affect patronage demand for 
HSR services. For the purpose of comparing corridors and 
identifying station locations, this study has conservatively 
assumed that dedicated infrastructure would be required 
for access to cities.
Creating dedicated HSR infrastructure would raise issues 
of cost, engineering challenges of adapting existing 
infrastructure (such as roads and bridges) and potential 
impacts on the environment and communities:
• Tunnels provide a degree of flexibility for alignments 

with the opportunity to overcome geological features 
such as rivers and grades in the city areas, and provide 
complete separation for the HSR system. International 
experience shows that HSR operations are slowed 
through urban tunnels.

• Existing surface rail alignments exist in the broad city 
access corridors, and there may be opportunities to 
widen these corridors and establish HSR operations 
alongside urban rail services. However, widening 
surface transit corridors may require land acquisition, 
have potential impacts on communities and require 
adaptation of infrastructure.

Future development patterns in Brisbane, Sydney and 
Melbourne were reviewed to estimate the likely length of 
city access tunnels, considering existing and proposed 
urban boundaries. Outside these urban areas, it was 
assumed that a surface corridor could be provided.
There may be potential for HSR services to operate on 
urban rail networks in the short-term, or under some 
staging scenarios, but the long-term expectation is that 
a dedicated corridor would be required to cater for HSR 
operations.
Beyond the scope of this study, more analysis is required 
to identify capacity relief provided for regional rail services, 
both in terms of track capacity and optimising the use of 
existing stations.

5.2.1 City centre stations

International experience indicates that large underground 
‘cavern’ stations are not viable due to the complexity of 
construction and the significant size of access infrastructure 
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required on approach to platforms. Therefore all stations 
were assumed to be shallow underground ‘cut and cover’, 
at-grade or elevated.

City centre stations, illustrated in Figure 5.1  to Figure 5.3, 
should be planned to optimally integrate with existing city 
fabric providing: 
• Direct access to suburban, regional and inter-city bus 

and rail services.
• Adequate provision for taxis.
• Walking and cycling access to the city centre.
• Potential for integrated transport development.
• A positive impact within the city, aiding regeneration 

and creating landmark buildings with high quality 
public space.

Figure 5.1 Conceptual layout of a city centre station

Figure 5.2 Illustrative station concept: Shingawa Station, Japan Figure 5.3  Illustrative station concept: Berlin Main Station, Germany
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5.2.2	 Peripheral	stations

Peripheral stations, illustrated in Figure	5.4 to Figure	5.6	
offer the following opportunities:
• Generating and integrating suburban and regional 

transport links.
• Access to expressways and the arterial road network.
• Adequate park and ride facilities and provision for 

taxis.
• Walking and cycling links to local business and 

residential centres.
• The regeneration of existing suburban areas and 

transport integrated developments.
• New focal points of commercial activity.

Access to expressways and the arterial road network is 
important to provide ‘park and ride’ access to peripheral 
stations. These stations have outer metropolitan 
catchments between 20 kilometres and 40 kilometres 
from the city centre. Providing ‘park and ride’ facilities and 
access to major road networks can significantly extend the 
potential catchment of the stations.

HSR platforms
Concourse Public 

placeSuburban/Inter-city 
rail

Bus stop

Taxi/drop off

Connections to adjacent 
developments

Peripheral 
town/city

Figure 5.5 Illustrative station concept: Bijlmer Arena Station, 
Amsterdam 

Figure 5.6  Illustrative station concept: Ebbsfleet, London 
 

Figure 5.4 Conceptual layout of a city peripheral station
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5.2.3 Regional and parkway stations

Regional and parkway stations, illustrated in Figure 5.7 to 
Figure 5.9, should be located to provide:
• Direct and easy access to major road networks 

connecting regional centres.
• Access to regional public transport networks.
• Adequate park and ride facilities and car hire facilities.

Regional stations may serve their nearby towns using the 
parkway concept, with the HSR station some kilometres 
from the town.

Figure 5.7 Conceptual layout of a regional station 

HSR platforms Concourse

Regional 
bus stop

Regional 
town

Road

Figure 5.8 Conceptual layout of a parkway station 
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Figure 5.9 Illustrative station concept: Avignon Station, France 

5.2.4	 Airport	stations

Although there are limited examples of HSR stations at 
airports, airport HSR stations have been considered as 
they could:

• Provide for interchange between air and HSR passengers.
• Have interchange facilities for other transport modes.

5.2.5	 Operational	specifications

Key considerations in developing station options are the 
operating efficiency of the system, passenger volumes and 
integration with other modes.
Within the study, Brisbane, Sydney and Melbourne have 
been assumed to require terminal stations. The number of 
platforms required at the terminal stations is determined 
by train service levels, turnaround time and other rail 
timetable characteristics.  
The Sydney terminal station is expected to accommodate 
the greatest number of trains, and would require up to 10 
platforms for HSR. Brisbane and Melbourne are expected 
to require six platforms for HSR on the basis of forecast 
patronage demand in 2036 (and contingency to 2056). 
Through and terminal station options have been considered 
for Canberra.
Other station locations served by HSR are assumed to be 
through stations. These would have a two-platform layout48 
with the segregation of high-speed running lines and adequate 
facilities to allow efficient passenger ingress and egress.
All stations would require sufficient platform capacity to 
cater for scheduled services and provide for operational 
flexibility. A standard platform length of up to 250 metres 
has been assumed for all stations. Two longer platforms 
have initially been included at terminal stations to allow for 
the operation of longer trains. 

48 The only exception might be Newcastle, where local commuter trains could 
require turn back facilities and the equivalent of four platforms is likely to be 
required.

5.3	 HSR	city	station	appraisal	process
Once an initial station list had been identified, potential 
HSR stations were appraised using a two-step process. 
A long-list of stations was assessed through a qualitative 
appraisal, with those identified to have merit forming 
a medium-list. The medium-list was then subjected to a 
further appraisal to create a short-list.

5.3.1	 Long-list	to	medium-list	appraisal

The long-list of station options was assessed through a 
qualitative appraisal against the following five criteria: 

• Market proximity. Which locations provide the best 
opportunity to disperse or collect passengers at 
metropolitan centre(s)?

• Transit capacity. Which locations offer connectivity to 
metropolitan transit systems?

• Achievability. Is land available with limited constraints 
for HSR stations?

• Policy fit. Where does the policy framework encourage 
HSR suitable nodes?

• Environmental impact. Could HSR stations be 
implemented with minimal environmental impacts?

5.3.2	 Medium-list	to	short-list	appraisal

The medium-list of station options was assessed to identify 
a short-list of stations. The appraisal compared stations for 
each city using the following five criteria:

• City development. Would the station location 
facilitate urban growth and employment development 
opportunities (uplift)?

• Planning and environment. Would the location 
accommodate public space requirements and required 
station sizing, and would the station contribute to 
regeneration and the creation of an integrated, self-
sustaining precinct?

• Economic. Would the station location serve patronage 
demand by business and tourist long-distance 
travellers? Would it allow for transport interconnectivity 
with existing and future city transport systems to give a 
quality ‘door-to-door’ customer experience?

• Financial implications. What level of construction 
complexity does the option represent? What are the 
construction costs, and high level city entry access 
and station costs? Would the station location create 
opportunities to capture value from surrounding urban 
development that could be used to offset HSR costs?

• Policy and strategy fit. Would the station location be 
consistent with existing and likely future local and/or 
metropolitan governance, policies and plans?
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5.3.3 Overview of potential HSR stations 

Table 5.1 presents a list of potential city centre HSR 
stations considered and the result of each stage of the 
appraisal. It is also an index to the following sections which 
discuss the assessment of stations for each capital city.

Table 5.1  Overview of HSR station assessment

Long-list 
outcome

Medium-list 
outcome Short-list

Brisbane

Bowen Hills ●
Fortitude Valley ●
Central ● ●
Albert Street ● ●
Roma Street ● ● ●
South Bank ● ● ●
Woolloongabba ● ●
Sydney

North Sydney ●
Central ● ● ●
Eveleigh ● ● ●
Strathfield ● ●
Homebush ● ● ●
Parramatta ● ● ●
Canberra

Gungahlin ●
Mitchell ● ●
Civic ● ● ●
Parkes ●
Canberra Airport ● ● ●
Melbourne

North Melbourne ● ● ●
Southern Cross ● ● ●
Flinders Street ● ●

Key:

● Option continued

● Option discontinued

5.4 Brisbane

5.4.1 Overview

Brisbane, located at the northern end of the study area, 
has a population of around two million people. The future 
population of Brisbane is expected to be around four million 
in 2056, while the future population of the South East 
Queensland region is expected to be six million by 205649, 
mainly due to growth of the Sunshine Coast (to the north), 
Toowoomba (to the west) and the Gold Coast (to the south). 
The commercial centre of Brisbane is forecast to remain in 
its current location adjacent to the Brisbane River. 

49 Based on Australian Bureau of Statistics, Population Projections Australia 
2006 - 2101, 2008. (Series B forecasts updated).
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A series of transport projects are planned to support the 
city’s population growth, including Cross River Rail. This 
new link is designed to augment Brisbane’s urban rail 
capacity, providing a new rail corridor between Salisbury in 
the south and Roma Street Station in the CBD.

The alignment of this corridor could provide synergies with 
HSR access into Brisbane from the south.  
An overview of Brisbane’s future transport network is in 
Figure 5.10.

Figure 5.10  Main elements of Brisbane’s future transport network
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5.4.2 Long-list to medium-list appraisal

The long-list of potential station sites for Brisbane was 
identified through a review of proximity to the primary 
passenger market within the CBD, the capacity and 
accessibility of the future urban transport network 
(including the Cross River Rail project), availability of 
surface land suitable for the projected HSR station size 
and minimising environmental impacts.
Long-list station options are shown in Figure 5.11.
The analysis concluded that the following stations be 
discontinued from further appraisal:

• Bowen Hills. This option appears to have available 
land and the potential to form a transport interchange. 
However, it is north-east of the city centre, will require 
a longer access corridor and has poorer accessibility to 
the city centre than other options.

• Fortitude Valley is an area experiencing rapid urban 
regeneration. This option has the potential to form 
a transport interchange, but as with Bowen Hills lies 
to the north of the CBD and would require a longer 
access corridor. Surface area for a station appears to 
be limited.

Figure 5.11 Long-list of station sites in Brisbane
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5.4.3 Medium-list to short-list appraisal

Patronage demand forecasts suggest that Brisbane city 
centre is the main focal point for HSR patronage. The HSR 
station should therefore be located as close as possible to 
the city centre. 

• Central Station would provide excellent accessibility to 
the city centre, but is located under high-rise buildings 
that are likely to preclude a surface station option. 
Limited regeneration opportunities were identified 
around Central Station.

• Albert Street would provide the best accessibility to 
the city centre and would connect to Cross River Rail 
and the Queen Street bus station. However existing 
buildings are likely to preclude a surface station.

• Woolloongabba appeared to have some merit because 
of its connection to the planned Cross River Rail project 
and potential for regeneration, but this location would 
be further away from the primary market than Roma 
Street or South Bank, and has lower accessibility to 
transit networks and lower accessibility to the primary 
passenger market. 

Land use constraints preclude a station within the city 
centre, as surface buildings would likely preclude the 
excavation of a large station box. Therefore, as shown in 
Figure 5.12, the short-listed locations for the HSR station 
in Brisbane are Roma Street or South Bank.

Figure 5.12 Short-listed Brisbane city centre station locations
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Appraisal outcomes for Roma Street:

City uplift: The surrounding land use is likely to 
accommodate regeneration, potentially extending the CBD 
through to Suncorp Stadium to the west of Roma Street 
Station.
Capacity and regeneration: Roma Street Station appears 
to have sufficient land for implementing HSR operations, if 
existing facilities are reconfigured. Existing rail operations 
have a significant footprint within the city centre, and 
opportunities exist to re-use existing capacity or create new 
capacity through grade separating services. Opportunities 
to restructure regional rail operations alongside HSR 
operations appear to exist, which may create some capacity.
Access to market and transport: Metropolitan transport 
systems provide an excellent level of accessibility, including 
walk-up catchment to the CBD, taxis, the adjacent Inner 
Northern Busway, urban and regional rail services (including 
the planned Cross River Rail) and Brisbane Airtrain.
Capital costs: The combined city access ($3 billion) and 
station ($2 billion) costs for this option are estimated to be 
$5 billion.

Appraisal outcomes for an alternative option:

South Bank/South Brisbane
South Bank/South Brisbane is an alternative site that would 
avoid the need for HSR to cross the Brisbane River. Although 
this area has less accessibility to the metropolitan transport 
network, pedestrian connectivity could be provided to 
Brisbane city centre via existing or new river crossings.  
The surrounding area is likely to support regeneration. The 
combined city access ($3 billion) and station ($2 billion) 
costs for this option are estimated at $5 billion.

Peripheral stations
Peripheral stations could be located close to the corridor, 
in the region of Browns Plains or Logan. These locations 
would provide good connectivity to the arterial road network 
and appear to have capacity to accommodate a peripheral 
HSR station.
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Summary of assessment
Table 5.2 sets out the results of the medium-list stations analysis in Brisbane.

Table 5.2  Brisbane city station appraisal

Objective Criteria Unit City centre station options

Roma Street Central Albert Street South 
Bank Woolloongabba

City 
development

Facilitate urban growth and 
employment development 
opportunities (uplift)?

1 – significant impact
2 – no significant impact
3 – negative impact

2 2 1 2 1

Planning and 
environment

Would the station location 
accommodate public space 
requirement and required station 
sizing?

1 – no constraints
2 – some constraints
3 – major constraints
4 – cannot be 
accommodated

3 4 4 2 2

Would the station contribute to 
regeneration and the creation 
of an integrated, self-sustaining 
precinct at the station location?

1 – significant 
contribution
2 – little or no significant 
impact
3 – negative impact

1 3 3 2 1.5

Economic Would the station location serve 
patronage demand and catchment 
for business and tourist long-
distance travellers?

1 – high catchment
2 – medium catchment
3 – low catchment

1 1 1 1 3

Would the station location allow 
for transport interconnectivity 
with existing and future (2056) 
city transport systems to give a 
quality ‘door-to-door’ customer 
experience?

1 – full connectivity
2 – some connectivity
3 – limited connectivity

1 2 2 1 2

Financial What level of construction 
complexity does the option 
represent?

1 – simple to construct
2 – moderate 
construction complexity
3 – complex construction

2 3 3 2 2

Construction cost – high-level city 
entry access and station costs

City entry cost ($2011) $3b $3b $3b $3b $3b

Station cost ($2011) $2b $2b $2b $2b $2b

Would the station location create 
opportunities to capture value 
from urban development within 
the station precinct and surrounds 
that could be used to offset HSR 
costs?

1 – significant 
opportunities
2 – little or no 
opportunities
3 – negative impacts on 
opportunities

1 2 2 1.5 1

Policy/
strategic fit

Would the station location be 
consistent with existing and likely 
local/metropolitan government 
policies and plans?

1 – align with and 
enhance policies/plans
2 – align with policies/
plans
3 – would not align with 
policies/plans

1 1 1 2 1

Conclusions Proceed to 
short-list

Exclude 
from further 
assessment

Exclude 
from further 
assessment

Proceed 
to short-
list

Exclude 
from further 
assessment

Note: For access into Brisbane from the south, the tunnel length is 15km (75%) of the 20km city access length for all stations.
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5.5 Sydney

5.5.1 Overview

Sydney has a population of approaching five million people, 
with expectations that this could increase to around seven 
million by 205650.  
Urban growth is expected within the Sydney metropolitan 
area, through the North West and South West Growth 
Centres and through urban infill. Growth of the Sydney 
region is also expected to the north through the Central 
Coast and Newcastle and to the south through the Illawarra 
region.  

50 Based on Australian Bureau of Statistics, Population Projections Australia 
2006 - 2101, 2008.  (Series B forecasts updated).

The city is expected to continue to develop around the 
Sydney CBD, but additional transport capacity is planned to 
other business centres within the city to serve the increasing 
population of these areas better. The increasing importance 
of Parramatta as a major business district suggests this 
could be considered as a potential HSR station.
The transport strategy for Sydney includes additional 
capacity for urban rail and freight rail movements, 
including the Metropolitan Transport Plan which considers 
the North West Rail Link, Parramatta to Epping Rail Link, 
and potential Western Express project and the Sydney Rail 
Expansion Program, and North Sydney Freight Corridor 
project. An overview of Sydney’s future transport network 
is shown in Figure 5.13.

Figure 5.13 Overview of Sydney’s future transport network
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Because of its geography, Sydney faces the greatest 
challenges for accessing the city centre by HSR.  Creating 
access to HSR stations in the city centre has a high cost 
because the CBD is at the eastern edge of the metropolitan 
area, adjacent to Sydney Harbour.  
Therefore in addition to a city centre station serving both 
north and south lines within the CBD, various conceptual 
configurations were considered for Sydney requiring less 
extensive access corridors. These include:

• Peripheral stations, connected to the CBD by the urban 
transport network. These options may be suitable for 
serving the first stage of the network, but would be sub-
optimal as almost all passengers would be required to 
transfer to the urban transport network to get to their 
final destinations.  

• Alternative city centre stations in Homebush or 
Parramatta, connected to the CBD by the urban 
transport network.  

• Various concepts are illustrated in Figure 5.14, Figure 
5.15 and Figure 5.16.

‘Peripheral station’ concept
This concept would see the Newcastle to Sydney HSR line 
terminate on the northern periphery of Sydney, and the 
Sydney to Canberra HSR line on the southern periphery. 
Passengers would use the urban transport network for 
access to the Sydney CBD, or to interchange between HSR 
lines (for example, for a journey from Coffs Harbour to 
Canberra).
This scenario would include an interchange and a 30- to 
50-minute journey to the Sydney CBD.

Figure 5.14 ‘Peripheral’ station concept
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Figure 5.15 ‘Split HSR lines’ concept
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‘Split HSR lines’ concept
This concept would terminate the Newcastle to Sydney HSR 
line in Parramatta, while the Sydney to Canberra HSR line 
would terminate in the Sydney CBD (or vice versa). Under 
this scenario passengers from one line would use the 
urban transport network to access the Sydney CBD or to 
transfer between HSR lines.
This scenario would include an interchange for some 
passengers, and a 20- to 30-minute journey to the Sydney 
CBD.
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‘No harbour crossing’ concept
This concept would terminate both HSR lines close to the 
Sydney CBD, avoiding a harbour crossing for HSR services. 
This scenario would provide relatively good access to the 
CBD, but would make transferring between HSR lines 
complex. 
Separating HSR lines would require two stations in Sydney, 
increasing overall scheme costs and a suitable HSR station 
site in North Sydney was not apparent.

Figure 5.16 ‘No harbour crossing’ concept
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Figure 5.17 Long-list of station sites in Sydney

5.5.2 Long-list to medium-list appraisal

The long-list of potential station sites for Sydney, shown 
in Figure 5.17, was identified through a review of the 
passenger market, accessibility of transport networks, 
availability of land and environmental factors.
While the review of passenger data indicates the Sydney 
CBD is the primary market, the cost and complexity of 
accessing that area warranted further investigation of 
options to include Parramatta, or other locations between 
Parramatta and Sydney, as alternative city centre station 
locations. 

The North Sydney station option was discontinued from 
further analysis as a suitable HSR station site here was 
not apparent. Should a suitable site be found, it is likely to 
come at a significant cost.
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5.5.3 Medium-list to short-list appraisal

Patronage demand analysis suggests that Sydney city 
centre would be the focal point for passengers travelling to 
Sydney, and the high proportion of jobs in the Sydney CBD 
would drive HSR patronage.  
The appraisal short-listed Central Station (CountryLink 
area) for HSR services in Sydney, with alternative options of 
Eveleigh, Homebush or Parramatta.
Strathfield was not short-listed. Surface land uses 
would require the station to be underground, increasing 
construction and operational costs. It would also not align 
with existing or likely metropolitan strategies. The alternative 
option at Homebush was considered to be more viable. 
The Sydney city centre station option is shown in Figure 5.18.

Figure 5.18 Short-listed Sydney city centre station



High Speed Rail Study – Phase 1

117AECOM | Grimshaw | KPMG | SKM

Appraisal outcomes for Central Station:
City uplift: The surrounding area is experiencing some 
regeneration through the Redfern/Waterloo Development 
Authority, and further uplift could be created by HSR 
operations.
Capacity and regeneration: Opportunities exist to use the 
country platforms or grade-separate HSR operations at 
Central Station.
Access to market and transport: Central Station is located 
at the southern end of the Sydney CBD and is the focal 
point for metropolitan transport systems, including urban 
rail, regional rail, the Airport Rail Link, future metro-style 
rail operations, and light rail (including the potential light 
rail link through the CBD along George Street).
Capital costs: The combined city access ($10.8 billion) 
and station ($3 billion) costs for this option are estimated 
to be $13.8 billion.

Appraisal outcomes for alternative short-listed 
stations:

Eveleigh
Eveleigh is located one kilometre south of Central Station 
in Redfern. This area has existing rail facilities that could 
be reconfigured to accommodate HSR operations and the 
surrounding area is currently undergoing renewal. The 
location would have lesser accessibility to the city centre 
and metropolitan transport systems, but there is potential 
to create a link to services at Central Station. The combined 
city access ($10.8 billion) and station ($3 billion) costs for 
this option are estimated to be $13.8 billion.

Parramatta

The high capital costs of accessing the Sydney CBD require 
a consideration of alternative options for HSR stations in 
Sydney. The focus of metropolitan growth in Parramatta 
as Sydney’s second CBD, shorter access routes and a less 
complex crossing of Sydney Harbour make Parramatta an 
alternative option for further analysis (see Figure 5.19).
Analysis indicates the populations surrounding Parramatta 
and the Sydney CBD are broadly comparable, although the 
density is higher around the Sydney CBD. 
Employment concentration around the station is important 
both for potential passenger numbers and for reinforcement 
of the area’s agglomeration benefits. Analysis, illustrated 
in Table 5.3, shows the employment catchment of the 
Sydney CBD is approximately three times greater than at 
Parramatta, with that relationship forecast to remain to 
2036.

Table 5.3  Forecast employment by major metropolitan zone

Employment 
by zone

Sydney (5001) Parramatta (4901)

2006 792,660 299,780

2026 957,453 355,110

2036 1,012,838 381,488

Source: Bureau of Transport Statistics, 2010.

 
If a HSR station was located outside of the Sydney 
city centre, efficient transport connections would be 
required to link it to the Sydney CBD. An upgraded transit 
connection, the Western Express project, between 
Parramatta and Sydney is currently being considered by 
the NSW Government51. This may facilitate some access 
for HSR (subject to review of likely patronage demands). 
However, even with an efficient interchange and access 
service, projections estimate that the overall patronage 
demand on the HSR system would be reduced by around 
10 per cent if the station was located outside the CBD.
The combined city access ($6.5 billion) and station ($3.0 
billion) costs for this option are estimated to be $9.5 billion. 
At $9.5 billion (access and station), a HSR station in 
Parramatta could be $4.3 billion less than the Central 
Station option, but locating a surface station in Parramatta 
is likely to be challenging, given the scale of the station 
required, existing land uses and heritage constraints. 
These constraints could become a future regeneration 
opportunity, with the HSR station enabling wide-scale 
regeneration of the city centre.

51  NSW Metropolitan Transport Plan, 2010
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Figure 5.19 Short-listed Parramatta station
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Homebush is approximately mid-way between the Sydney 
and Parramatta city centres (see Figure 5.20) and is the 
site of Sydney Olympic Park. This area has potential surface 
area to accommodate a HSR station and is located close 
to a narrower section of the Parramatta River, which may 
reduce access corridor costs. The area would likely support 
regeneration and could be linked to the Sydney city centre 
via metro style rail operations. The combined city access 
($6.8 billion) and station ($1 billion) costs for this option 
are estimated to be $7.8 billion, reflecting shorter access 
corridors and simpler station construction.

Peripheral stations
Peripheral stations could be located in northern Sydney, 
in the broad corridor between Epping and Hornsby. To the 
south, peripheral stations could be located in the corridor 
between Liverpool and Campbelltown. These locations 
would provide good connectivity to the outer areas of 
Sydney and to the motorway network.

Figure 5.20 Short-listed Homebush station 

Sydney Airport
The patronage demand analysis indicates the primary 
demand for HSR services is between CBDs. The number 
of passengers transferring to air is not expected to be 
significant enough to influence the choice of city station 
sites in such a way that a city centre station only at 
Kingsford Smith Airport would be appropriate in Sydney.
This study has further assumed that the existing 
Sydney Airport Rail Link would have capacity to cater for 
passengers transferring to air trips via an interchange at 
Central Station (a short-listed HSR station location).
These assumptions need to be tested to confirm the net 
benefits of a HSR station at Kingsford Smith Airport.
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Summary of assessment 
Table 5.4 sets out the results of the medium-list stations analysis in Sydney.

Table 5.4  Sydney station appraisal

Objective Criteria Unit Station options
Central 
(terminus)

Eveleigh 
/ Redfern 
(terminus)

Parramatta Homebush Strathfield

City 
development

Facilitate urban growth and 
employment development 
opportunities (uplift)?

1 – significant impact
2 – no significant impact
3 – negative impact

1 1 1 1 2

Planning and 
environment

Would the station location 
accommodate public 
space requirement and 
required station sizing?

1 – no constraints
2 – some constraints
3 – major constraints
4 – cannot be 
accommodated

2 2 3 2 4

Would the station 
contribute to regeneration 
and the creation of an 
integrated, self-sustaining 
precinct at the station 
location?

1 – significant 
contribution
2 – little or no significant 
impact
3 – negative impact

1 1 1 1 2

Economic Would the station location 
serve patronage demand 
and catchment for 
business and tourist long-
distance travellers?

1 – high catchment
2 – medium catchment
3 – low catchment

1 1.5 3 2 2.5

Would the station location 
allow for transport 
interconnectivity with 
existing and future (2056) 
city transport systems to 
give a quality ‘door-to-door’ 
customer experience?

1 – full connectivity
2 – some connectivity
3 – limited connectivity

1 3 2 3 2.5

Financial What level of construction 
complexity does the option 
represent?

1 – simple to construct
2 – moderate 
construction complexity
3 – complex 
construction

2.5 3 3 1.5 3

Construction cost – high-
level city entry access and 
station costs

City entry costs ($2011) $10.8b $10.8b $6.5b $6.8b $6.8b

Station costs ($2011) $3b $3b $3b $1b $2.5b

Would the station location 
create opportunities to 
capture value from urban 
development within the 
station precinct and 
surrounds that could be 
used to offset HSR costs?

1 – significant 
opportunities
2 – little or no 
opportunities
3 – negative impacts on 
opportunities

1 1 1 1.5 2

Policy/strategic 
fit

Would the station location 
be consistent with 
existing and likely local/
metropolitan government 
policies and plans?

1 – align with and 
enhance policies/plans
2 – align with policies / 
plans
3 – would not align with 
policies/plans

1 1 1 2.5 3

Conclusions Proceed to 
short-list

Proceed to 
short-list

Proceed to 
short-list

Proceed to 
short-list

Exclude 
from further 
assessment

Note: Access into Sydney from the north and south is assumed to be in tunnel 
for all stations.
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5.6 Canberra

5.6.1 Overview

Canberra has a population of around 360,000 people, 
with expectations that it could grow to around 550,000 by 
205652. 
The transport strategy for Canberra seeks to enhance 
public transport provision and create transport corridors 
that support increasing urban density. An overview of 
the transport and urban futures for Canberra is shown in 
Figure 5.21.

Figure 5.21 Main elements of Canberra’s future transport network

Source: Canberra Spatial Plan, 2004

52 Based on Australian Bureau of Statistics, Population Projections Australia 
2006 - 2101, 2008. (Series B forecasts updated).

 
The short-listed corridors would access Canberra west of 
Lake George broadly adjacent to the Federal Highway, and 
egress from Canberra towards Wagga Wagga to the west. 
Within this configuration, Canberra could be accessed with 
a ‘through’ or ‘spur’ operational configuration resulting in 
the Canberra HSR station being a ‘through’ or ‘terminus’ 
station. While the layout of the HSR station cannot be 
confirmed at this stage, the station options considered 
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5.6.2 Long-list to medium-list appraisal

The passenger market in Canberra is less defined than 
those in Brisbane, Sydney or Melbourne given the spatial 
design of the city.  
The long-list of potential station sites for Canberra is 
shown in Figure 5.22. Station location options included 
both the CBD as well as peripheral locations that 
could be accessed by car or potential new transit links.   

Figure 5.22 Long-list of station sites in Canberra

Through the qualitative assessment the following options 
were excluded:
• Gungahlin was previously considered as a station 

site53, but is not close to areas of high passenger 
demand, and urban growth has restricted potential 
HSR corridors and station options.

• Parkes may increase city access corridor costs without a 
comparable increase in accessibility.  The HSR network 
would need to be underground, and the location has 
less transport accessibility than other options. 

53  East Coast Very Fast Train Scoping Study, Arup – TMG, 2001.
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5.6.3 Medium-list to short-list appraisal

Given Canberra has a less defined market than other 
capital cities, the patronage demand forecasts are not as 
sensitive to the proximity of a HSR station to the CBD.
The analysis of potential HSR station sites concluded that 
city centre station locations in Civic and at Canberra Airport 
had merit. 
A station in Mitchell would have a lower cost and offer good 
access to the peripheral parkways and external highways 
(Barton and Federal). However, the location does not fit with 
the policies contained in the Canberra Spatial Plan and the 
surrounding light industrial land uses are not particularly 
suited to a large passenger transport facility. This option 
was not short-listed.
Therefore, the short-listed locations for a HSR station 
in Canberra are Civic and Canberra Airport, as shown in 
Figure 5.23.

Figure 5.23 Short-listed station sites in Canberra

Appraisal outcomes for Civic Station:

City uplift: The surrounding area is likely to support 
regeneration, and the city access corridor via Majura 
Parkway would be consistent with the intent of the ACT 
Government.
Capacity and regeneration: This station could be 
constructed through a surface or cut and cover approach, 
with transport services integrated into the new station 
footprint. A station in Civic could promote higher density 
land uses for employment, retail or residential purposes.
Access to market and transport: This option would provide 
excellent accessibility to the city centre, including a walk-
up catchment, support connections to existing and planned 
public transport corridors with connectivity through 
Canberra, and have capacity for parking.
Capital costs: The combined city access ($2.4 billion) and 
station ($1 billion) costs for this option are estimated to be 
$3.4 billion.  
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Appraisal outcomes for Canberra Airport Station:

City uplift: The surrounding area could provide a future 
hub for business, retail and employment sectors, given its 
central location within the growth areas between Canberra 
and Queanbeyan. 
Capacity and regeneration: The area surrounding Canberra 
Airport appears to have capacity for a surface or cut and 
cover station, and could support increased population 
density of surrounding land.
Access to market and transport: This option would have 
good access to current and future road networks, in 
particular the planned Majura Parkway. However, it is 
seven kilometres from the city centre and HSR passengers 
would be required to transfer to another mode to access 
the CBD. Opportunity exists for integration with the urban 
transport network. 
Capital costs: The combined city access ($1.3 billion) and 
station ($0.4 billion) costs for this option are estimated to 
be $1.7 billion. 

Peripheral stations

Because of the relatively short urban access into Canberra 
and lower patronage demands on the periphery, it 
was considered that peripheral stations would not be 
appropriate in the city.
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Summary of assessment

Table 5.5 sets out the results of the medium-list stations 
analysis in Canberra.

Canberra city station appraisal

Objective Criteria Unit City centre station options
Civic Canberra 

Airport
Mitchell

City 
development

Facilitate urban growth and 
employment development 
opportunities (uplift)?

1 – significant impact
2 – no significant impact
3 – negative impact

1 1 3

Planning and 
environment

Would the station location 
accommodate public space 
requirement and required station 
sizing?

1 – no constraints
2 – some constraints
3 – major constraints
4 – cannot be accommodated

2 2 2

Would the station contribute to 
regeneration and the creation of an 
integrated, self-sustaining precinct at 
the station location?

1 – significant contribution
2 – little or no significant impact
3 – negative impact

1 2 3

Economic Would the station location serve 
patronage demand and catchment 
for business and tourist long distance 
travellers?

1 – high catchment
2 – medium catchment
3 – low catchment

1 2 1

Would the station location allow 
for transport interconnectivity with 
existing and future (2056) city 
transport systems to give a quality 
‘door-to-door’ customer experience?

1 – full connectivity
2 – some connectivity
3 – limited connectivity

1 2 1

Financial What level of construction complexity 
does the option represent?

1 – simple to construct
2 – moderate construction complexity
3 – complex construction

2 2 1

Construction cost – high level city 
entry access and station costs

City entry costs ($2011) $2.4b $1.3b $1.3b

Station costs ($2011) $1b $0.4b $0.4b

Would the station location create 
opportunities to capture value from 
urban development within the station 
precinct and surrounds that could be 
used to offset HSR costs?

1 – significant opportunities
2 – little or no opportunities
3 – negative impacts on opportunities

1 2 2

Policy/
strategic fit

Would the station location be 
consistent with existing and likely 
local/metropolitan government 
policies and plans?

1 – align with and enhance policies/plans
2 – align with policies/plans
3 – would not align with policies/plans

1 1 3

Conclusions Proceed to 
short-list

Proceed to 
short-list

Exclude 
from further 
assessment

Note: For access into Canberra from the east and west,  the tunnel length 
is 10km (50%) of the 20km city access length for Civic and 3km (15%) for 
Canberra Airport and Mitchell.
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5.7 Melbourne

5.7.1 Overview

Melbourne has a current population of over four million 
people, which is projected to increase to over 6.6 million 
by 205654.  
The metropolitan transport strategy55 establishes a series 
of transport projects to support this growth, including 
public transport and road-based projects. The metropolitan 
strategy is being reviewed by the Victorian Government.

Figure 5.24  Overview of Melbourne’s future transport network

54 Based on Australian Bureau of Statistics, Population Projections Australia 
2006 - 2101, 2008. (Series B forecasts updated).

55 Victorian Transport Strategy, Victorian Government, 2008.

Projects which may influence HSR access corridors or 
station locations are:

• Melbourne Airport Rail Link, being planned to increase 
public transport capacity between Melbourne CBD 
and Melbourne (Tullamarine) Airport. The project 
is progressing to a Feasibility Study, planned to 
commence in 2011, and could provide synergies for 
new rail capacity into Melbourne from the periphery.

• Melbourne Regional Rail Link, being planned to 
increase capacity between Geelong and Melbourne. 
While Geelong is outside the scope of this study, the 
Regional Rail Link could connect Geelong to the HSR 
station in Melbourne.

An overview of Melbourne’s future transport network is 
shown in Figure 5.24.
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5.7.2 Long-list to medium-list appraisal

The long-list of potential station sites for Melbourne was 
identified through a review of proximity to the primary 
passenger market within the Melbourne CBD, the capacity 
and accessibility of the future urban transport network 
(including the Regional Rail Project), availability of surface 
land suitable for the projected HSR station size and 
minimising environmental impacts.
The long-list of station sites in Melbourne is shown in 
Figure 5.25. 

Figure 5.25 Long-list of station sites in Melbourne
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5.7.3 Medium-list to short-list appraisal

Melbourne city centre is confirmed to be the primary market 
for HSR patronage demand in Melbourne. The city centre 
station should therefore be located as close as possible to 
the CBD in order to maximise patronage.  
Flinders Street Station performs well against the appraisal 
criteria. However, it would require a slightly longer and more 
complex access corridor than Southern Cross Station.  This 
option was not short-listed. 
The short-listed city centre station locations are 
Southern Cross Station and North Melbourne, at the 
western edge of the city centre, as shown in Figure 5.26.

Figure 5.26 Short-listed station sites in Melbourne 
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Appraisal outcomes for Southern Cross Station:

City uplift: The area around Southern Cross Station has 
benefited from the station redevelopment.  Further uplift 
could be expected in the western area of the CBD through 
implementation of HSR operations.
Capacity and regeneration: Southern Cross Station 
appears to have sufficient area to accommodate HSR 
operations, through adjustment to the existing operations 
and/or grade separation of services.
Access to market and transport: This option has excellent 
connectivity to the urban transport networks, including a 
walk-up catchment to the CBD, taxis, trams, urban and 
regional rail including the planned Regional Rail Link to 
Geelong and potentially the planned Melbourne Airport 
Rail Link.
Capital costs: The combined city access ($3.3 billion) and 
station ($2 billion) costs for this option are estimated to be 
$5.3 billion.

Appraisal outcomes for an alternative option:

North Melbourne
An alternative location is available at North Melbourne, 
in the vicinity of Dynon Rail Yards, one kilometre north 
of Southern Cross Station. This option is likely to have 
sufficient area to accommodate a HSR station, subject to 
rationalisation or grade separation of existing services. 
Transport connectivity would need to be enhanced, with 
potential links to facilities at Southern Cross Station. 

The combined city access ($3.3 billion) and station ($2 
billion) costs for this option are estimated to be $5.3 billion.

Peripheral stations
Potential peripheral stations were identified in Craigieburn 
and on the outer extents of Melbourne in Beveridge. These 
locations would provide good accessibility to Melbourne’s 
orbital road networks and hence the outer metropolitan 
areas.
Beveridge was identified as a potential peripheral station 
location because it is on the proposed Outer Orbital 
Road. This location would be approximately 40 kilometres 
from the city centre and may be too far from the city for 
a peripheral station. However, its potential should be 
assessed further and it may be a regional or second 
peripheral station location.
Melbourne Airport
Melbourne’s Tullamarine Airport is located 24 kilometres 
north-west of the Melbourne CBD, and transport 
connections currently include cars, taxis and the 
Melbourne Airport bus link.  
As noted previously, the Victorian Government is planning 
to investigate the feasibility of a Melbourne Airport Rail 
Link56, with an indicative corridor for part of the alignment 
identified in the Melbourne Airport Master Plan.  

56  Victorian Department of Transport, 2011

Creating a new rail line, such as HSR, in the broad 
alignment of the proposed Melbourne Airport Rail 
Link raises the possibility of synergy between the two 
projects. Any HSR infrastructure between the centre of 
Melbourne and the Tullamarine Airport may have sufficient 
operational capacity to accommodate a dedicated airport 
rail link service. Subject to further review, it is unlikely 
that long distance HSR services would be suitable for this 
role. Airport rail links must have the ability to accommodate 
large volumes of passengers without seat reservations 
and are also likely to operate at a relatively high service 
frequency making frequent stops at multiple locations. 
The Melbourne Airport Rail Link and HSR networks 
should be planned in an integrated manner, if possible, to 
maximise potential synergies for corridor protection and 
station integration, particularly at Southern Cross Station 
if this is the preferred CBD station for the Airport Rail Link.
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Summary of assessment

Table 5.6 sets out the results of the medium-list stations analysis in Melbourne. 
Melbourne city station appraisal

Objective Criteria Unit City centre station options
Southern 
Cross

North 
Melbourne

Flinders 
Street

City 
development

Facilitate urban growth and 
employment development 
opportunities (uplift)?

1 – significant impact
2 – no significant impact
3 – negative impact

2 1 3

Planning and 
environment

Would the station location 
accommodate public space 
requirement and required station 
sizing?

1 – no constraints
2 – some constraints
3 – major constraints
4 – cannot be accommodated

2 2 4

Would the station contribute to 
regeneration and the creation of an 
integrated, self-sustaining precinct at 
the station location?

1 – significant contribution
2 – little or no significant impact
3 – negative impact

2 1 2

Economic Would the station location serve 
patronage demand and catchment 
for business and tourist long distance 
travellers?

1 – high catchment
2 – medium catchment
3 – low catchment

1 2 1

Would the station location allow 
for transport interconnectivity with 
existing and future (2056) city 
transport systems to give a quality 
‘door-to-door’ customer experience?

1 – full connectivity
2 – some connectivity
3 – limited connectivity

1 3 1

Financial What level of construction complexity 
does the option represent?

1 – simple to construct
2 – moderate construction complexity
3 – complex construction

1.5 2 3

Construction cost – high level city 
entry access and station costs

City access costs ($2011) $3.3b $3.3b $3.3b

Station costs ($2011) $2b $2b $2b

Would the station location create 
opportunities to capture value from 
urban development within the station 
precinct and surrounds that could be 
used to offset HSR costs?

1 – significant opportunities
2 – little or no opportunities
3 – negative impacts on opportunities

2 1.5 2

Policy/
strategic fit

Would the station location be 
consistent with existing and likely 
local/metropolitan government 
policies and plans?

1 – align with and enhance policies/
plans
2 – align with policies/plans
3 – would not align with policies/plans

1 2 3

Conclusions Proceed to 
short-list

Proceed to 
short-list

Exclude 
from further 
assessment

Note: For access into Melbourne from the north,  the tunnel length is 18km (90%) of the 20km city access length for all stations.
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5.8 Regional and parkway stations
The following regional areas have sufficient size and 
patronage demand to warrant a regional or parkway HSR 
station, although other regional station opportunities may 
exist:

• Brisbane to Newcastle: Gold Coast, Far North Coast, 
Northern Rivers, Mid North Coast.

• Newcastle to Sydney: Central Coast.
• Sydney to Canberra: Southern Highlands, Illawarra.
• Canberra to Melbourne: Riverina, Murray, Goulburn 

Valley.

HSR patronage demand is relatively insensitive to the 
precise location of regional stations if appropriate access 
is provided between the nearest cities or towns and the 
HSR station.

Figure 5.27 Indicative regional and parkway HSR station locations

The optimum configuration of HSR stations, adjacent 
transport networks and land uses should be confirmed 
through more detailed engineering design. Standard 
station arrangements have been assumed for the purpose 
of cost estimates.  
Urban impacts of regional and parkway stations should 
be further explored to identify opportunities to create 
new precincts around regional stations, and how these 
precincts would connect to the broader region.
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Summary and conclusions

6.1 Recommended study area for phase 2

The phase 1 assessment has defined a recommended 
study area for phase 2. It traverses the east coast 
along a coastal route between Sydney and Brisbane, 
via Newcastle, and an inland route between Sydney, 
Canberra and Melbourne as shown in Figure 6.1. Eight 
corridors were short-listed within this study area:

Brisbane to Newcastle:
• Direct Corridor (via Beaudesert).
• Direct Corridor (via Gold Coast).
• Coastal Corridor (via Beaudesert).
• Coastal Corridor (via Gold Coast).

Newcastle to Sydney:
• Central Coast Corridor.

Sydney to Canberra:
• Hume Highway Corridor (via Southern Highlands, west 

of Lake George).
• Princes Highway Corridor (via Wollongong and Southern 

Highlands, west of Lake George).

Canberra to Melbourne:
• Hume Highway Corridor (via Wagga Wagga and Albury-

Wodonga).

The short-listed corridors generally have the highest net 
benefits of those examined in the phase 1 study, largely 
driven by reduced tunnelling costs and higher user benefits 
from better serving coastal population centres such as 
Port Macquarie and Coffs Harbour and inland cities such 
as Albury-Wodonga and Wagga Wagga. The short-listed 
corridors have the potential to serve the Gold Coast region, 
which could create significant patronage demand for HSR 
travel from the entire study area, primarily because of 
tourism and leisure attractions. They also have potential 
for access to Wollongong.
Generally, the short-listed corridors have lower capital 
costs for infrastructure and property acquisition than 
other options. Avoiding the Great Dividing Range (and 
foothills) reduces tunnelling costs and reduces the overall 
cost per kilometre of the corridor. Some difficult terrain 
remains, including the corridor between Newcastle and 
Sydney via the Central Coast, the Gold Coast hinterland 
and Wollongong hinterland.

The short-listed corridors provide access to larger regional 
towns and cities along coastal NSW and inland Victoria 
enhancing the accessibility of these areas, which may 
provide social benefits through accessibility to health-
care, education and employment.  
The short-listed corridors broadly follow the alignment 
of the existing long-distance rail network. This could 
provide opportunities to rationalise or replace regional 
rail services with HSR services on inter-city and regional 
routes, creating capacity within the rail network (and 
stations) to increase rail freight paths and integrate with 
outer suburban services. 
The short-listed corridors minimise potential impacts on 
national parks and other sensitive land and also have the 
flexibility to avoid significant environmental impacts on 
such areas as the Ramsar wetlands near Myall Lakes.
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Figure 6.1 The recommended study area for phase 2
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6.2 Cost and risk
Table 6.1  gives the cost estimates, including an adjustment 
for risk, for each of the short-listed corridors. 
The risk-adjusted cost estimates include land acquisition, 
stations and city access, maintenance and stabling 
facilities, power infrastructure, civil and rail infrastructure 
and IT and ticketing systems. 

They exclude client planning and procurement management 
costs, which are likely to be in the order of 10 to 15 per 
cent of the estimate. They also exclude operating costs 
(including a leasing cost for the rolling stock).
The risk-adjusted cost estimates are expressed in terms 
of P10 to P90, derived from probabilistic risk analysis. The 
P10, P50 and P90 estimates have a 10 per cent, 50 per cent 
and 90 per cent chance of not being exceeded respectively. 

Table 6.1 Cost estimates for short-list corridors including probabilistic risk assessment

Segment No. Corridor name Cost estimate
($2011 billion)

Cost estimate adjusted for 
risk ($2011 billion)57

P10 P50 P90

Brisbane to Newcastle 3 Direct Corridor (via Beaudesert) 28.1 21.7 28.9 35.9

3a Direct Corridor (via Gold Coast) 31.9 24.9 32.6 40.6 

4 Coastal Corridor (via Beaudesert) 23.1 20.0 23.8 27.8

5 Coastal Corridor (via Gold Coast) 26.1 22.2 26.9 31.7

Newcastle to Sydney 8 Central Coast Corridor 14.1 10.7 14.2 17.9

Sydney to Canberra 11 Hume Highway Corridor (via Southern 
Highlands, west of Lake George)

14.7 10.9 15.1 19.2

12 Princes Highway Corridor (via Wollongong and 
Southern Highlands, west of Lake George)

19.3 15.0 19.8 24.5

Canberra to Melbourne 14a Hume Highway Corridor (via Wagga Wagga 
and Albury-Wodonga)

22.1  19.5 22.4 25.6

Figure 6.1 
Figure 6.2  Risk-adjusted cost estimate ranges for study 

area segments, P10 to P90 ($2011)57 

57 Combining risk adjusted cost estimates would affect the risk profile – 
the P10 estimate of a combination of route segments has a lower  
probability than the sum of the P10 estimates of the individual segments.
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A breakdown of the cost estimate unadjusted for risk is provided in Table 6.2.

Table 6.2 Breakdown of cost estimates (unadjusted for risk) for short-listed corridors
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km No. $ billion

Brisbane to Newcastle

3 Direct Corridor (via Beaudesert) 676 4 1.9 12.0 2.9 6.2 2.3 0.5 0.5 1.8 28.1

3a Direct Corridor (via Gold Coast) 701 5 2.8 13.2 4.5 6.1 2.4 0.5 0.5 1.9 31.9

4 Coastal Corridor (via Beaudesert) 701 7 1.9 5.5 3.3 6.5 2.6 0.5 0.5 2.3 23.1

5 Coastal Corridor (via Gold Coast) 706 8 2.8 6.5 4.6 6.3 2.6 0.5 0.5 2.3 26.1

Newcastle to Sydney

8 Central Coast Corridor 120 4 5.1 3.6 0.3 0.7 3.3 0.3 0.1 0.7 14.1

Sydney to Canberra

11 Hume Highway Corridor (via Southern 
Highlands, west of Lake George)

271 4 6.9 0.9 1.4 2.5 1.4 0.3 0.2 1.1 14.7

12 Princes Highway Corridor (via Wollongong and 
Southern Highlands, west of Lake George)

290 5 6.9 4.5 1.6 2.4 1.5 0.3 0.2 1.9 19.3

Canberra to Melbourne

14a Hume Highway Corridor (via Wagga Wagga 
and Albury-Wodonga)

552 4 4.1 6.4 2.1 5.0 2.3 0.5 0.4 1.3 22.1
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The risk-adjusted cost estimate for the implementation of 
an overall HSR network would fall within the range of $61 
billion to $108 billion depending on the combination of 
corridors selected, as shown in Figure 6.2.

Figure 6.3     Least costly and most costly corridor combinations 
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The least costly corridor combination comprises:
• Corridor 4: Coastal Corridor (via Beaudesert).
• Corridor 8: Central Coast Corridor.
• Corridor 11: Hume Highway Corridor (via Southern 

Highlands, west of Lake George).
• Corridor 14a: Hume Highway Corridor (via Wagga 

Wagga and Albury-Wodonga).

The possible range of costs for this network configuration 
includes a P10 estimate of $61.3 billion, a P50 estimate 
of $75.7 billion and a P90 estimate of $90.1 billion. There 
is 10 per cent probability the P10 estimate would not be 
exceeded, 50 per cent probability the P50 estimate would 
not be exceeded, and 90 per cent probability the P90 
estimate would not be exceeded. 
The most costly corridor combination comprises: 
• Corridor 3a: Direct Corridor (via Gold Coast).
• Corridor 8: Central Coast Corridor.
• Corridor 12: Princes Highway Corridor (via Wollongong 

and Southern Highlands, west of Lake George).
• Corridor 14a: Hume Highway Corridor (via Wagga 

Wagga and Albury-Wodonga).

The possible range of costs for this network configuration 
includes a P10 estimate of $69.9 billion, a P50 estimate of 
$89.1 billion and a P90 estimate of $108.2 billion. 
The land component in both the least and most costly 
corridor combinations is approximately $6 billion at 2011 
prices. Acquiring, or otherwise preserving, the corridor in 
the short-term could reduce future costs by reducing the 
likelihood of additional tunnels as urban areas grow and 
existing corridors become unavailable. 
This phase 1 study has not considered the financing or 
commercial viability of a HSR network. Cost was considered 
to compare route and station options.
International experience suggests it is unlikely the capital 
cost of an HSR network would be recovered.

6.3 Patronage
On the basis of the assumed fares, frequency of services 
and travel times, patronage demand forecasts suggest the 
preferred corridors could carry approximately 54 million 
passengers per annum in 2036. Eight million people are 
projected to travel between Sydney and Melbourne (about half 
the projected Sydney to Melbourne air market in that year) and 
3.5 million between Brisbane and Sydney (again about half of 
the projected air market). These forecasts assume inter-city 
HSR fares comparable with inter-city air fares.
Travellers on HSR between Newcastle, the Central Coast 
and Sydney are predicted to make approximately 15 
million trips in 2036, of which approximately five million 
would be commuting trips. These forecasts assume HSR 
fares between Newcastle and Sydney would be $16.50 for 
commuters, $30 for non-business travellers and $60 for 
business travellers (one-way in $2011). Between Gosford 
and Sydney, HSR fares are assumed to be $14.25 for 
commuters, $26 for non-business travellers and $53 for 
business travellers (one-way in $2011). Lower fares for 
commuters reflect a potential subsidy.
Around 50 per cent of potential passenger kilometres were 
found to be related to areas outside Brisbane, Sydney 
or Melbourne. Approximately 50 per cent of HSR trips 
between Brisbane, Sydney or Melbourne and about 15 per 
cent of regional trips would be for business purposes.
Patronage is sensitive to HSR fare levels (a 10 per cent increase 
in fares would lead to a 10 per cent reduction in patronage 
demand) but less so to changes in air fares. Changes in HSR 
travel time would primarily affect inter-city trips.
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6.4 Stations and urban access
Patronage demand analysis indicates CBD locations would 
be the major trip generator and attractor in each city. A range 
of city centre station locations, together with their access 
corridors, were appraised to produce the following short-list:
• Roma Street Station and South Bank in Brisbane.
• Central Station, Eveleigh, Homebush and Parramatta 

in Sydney.
• Southern Cross Station and North Melbourne in 

Melbourne.
• Civic and Canberra Airport in Canberra.

Access from the urban boundary to preferred city-centre 
stations in major metropolitan areas are assumed to be 
largely by dedicated tunnel. A review has identified that 
tunnel construction costs are broadly comparable to the 
cost of at-grade construction and land acquisition within 
the urban area, while enabling higher operating speeds 
and reduced environmental impact.  
Peripheral stations were considered for Brisbane, Sydney 
and Melbourne, typically located towards the urban 
boundaries in areas that provide good access to the arterial 
road network. Probable zones for peripheral stations were 
identified,  with preferred station locations to be confirmed 
through concept design of city access tunnels.
Regional patronage demand would be a significant 
component of total patronage. The phase 1 assessment 
assumed that stations would serve major regional centres, 
either directly or as parkway stations.  These would typically 
be at intervals of 70 to 100 kilometres, although closer 
spacing is likely if sections also carry outer-suburban 
regional services.
Airport stations were considered in Sydney, Canberra and 
Melbourne. Canberra Airport was short-listed as a potential 
city-centre station. Sydney and Melbourne Airports have 
not been short-listed because initial patronage demand 
forecasts indicate most HSR patronage demand would be 
for travel to the CBDs, rather than to airports. There may, 
however, be synergies between the planned Melbourne 
Airport Rail Link and a HSR alignment into Melbourne. 
Further analysis is recommended to affirm the assumptions 
made in this study.

This study has identified five key issues that need to be 
resolved to refine route alignments further:
• The Newcastle to Sydney corridor (Appendix A) 

has significant topographical and environmental 
constraints. In addition, existing road and rail links 
are congested, particularly for rail freight. The 
population of this region is forecast to grow, placing 
additional pressures on the transport system. There 
are several options for integrating HSR services with 
the conventional inter-urban services which need to be 
examined in more detail.

• HSR access to Sydney’s CBD could be directly to a 
terminus within this vicinity, or indirectly through a 
terminus in either Parramatta or Homebush (combined 
with urban rail services). The analysis in this study 
indicates significant differences in the capital cost and 
travel demand of these two options, with a HSR station 
in Parramatta potentially reducing patronage demand 
by 10 per cent. Further analysis is required to confirm 
the preferred location of a HSR station in Sydney, and 
the potential for integrating existing and proposed 
urban rail services with HSR.

• Wollongong and the Illawarra Region have a significant 
population that may benefit from HSR services. 
However, the surrounding terrain makes the provision 
of HSR infrastructure challenging and a corridor 
directly serving Wollongong is likely to have more 
significant environmental impacts than a corridor 
via the Southern Highlands. Further engineering and 
environmental appraisal is required to confirm the 
preferred alignment in this region. 

• Phase 1 has identified an access corridor in Melbourne 
which passes close to Melbourne Airport. While HSR 
services will not provide suitable Airport Rail Link 
services, there are potential synergies from the joint 
use of an access corridor and infrastructure by HSR 
and the proposed Airport Rail Link services between 
Melbourne’s Tullamarine airport and the city’s CBD.  

• Phase 1 has identified a corridor following the Federal 
Highway as the most suitable access corridor to Canberra, 
with relatively low environmental impacts, lower costs 
and a good strategic fit with planning frameworks. To the 
south and west, the corridor should follow an alignment 
serving the Riverina and Albury-Wodonga. These two 
corridors could be used to access Canberra in a ‘through’ 
or ‘spur’ configuration. These alternative configurations 
would affect the length of corridor through Canberra, the 
form of HSR station and may require a HSR junction to the 
north of Canberra. Further operational and engineering 
analysis is recommended in phase 2 to examine the 
impacts of these configurations on HSR patronage 
demand and costs.
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6.5 Next steps – scope of phase 2
The second phase of the study will build on the first, but 
will be considerably broader and deeper in scope58. On 
the basis of detailed investigations and analysis, relevant 
international experience and the appraisal of alternatives, 
the second phase will be required to provide advice on:
• The medium to long-term projected travel market.  
• HSR system options that could serve the proj  ected 

travel market effectively.
• The aggregate and segmented travel demand and 

market shares that could be expected to be attained.
• Preferred corridor, alignment, transport product(s) 

and system specification. 
• The optimum program for staging the physical 

construction of the preferred HSR system. 
• The specific environmental, social, urban and 

regional development and economic impacts of the 
recommended HSR program, and the overall net cost 
or benefit of those impacts to Australia.

• The nature and cost of complementary access projects 
and their contribution to achieving the assessed 
performance of the HSR program.

• The financing needs, financial performance and 
commercial viability of the HSR program.

• Any commercial financing gap and ways of funding 
such gap.

• The key risks to the HSR program and its successful 
performance, the implications of these risks and 
possible mitigation measures, if any.

• The most appropriate institutional framework for 
governance, planning, procurement, construction 
and operation of the HSR program and for the 
implementation of integrated urban and regional 
development policies in the HSR corridor.

• An effective implementation plan for creating the 
recommended institutional framework and delivering 
the HSR program.

58 Request for expression of interest for the second phase of a strategic study 
into the implementation of a high speed rail network on the east coast of 
Australia, Department of Infrastructure and Transport, June 2011.
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Newcastle to Sydney
A1 Introduction
The terms of reference identify newcastle to Sydney as the 
spine of the study area. 
This appendix presents a specific appraisal of the 
newcastle to Sydney corridor, its current constraints and 
existing plans for development, and discusses potential 
options for developing a High Speed Rail (HSR) system.   

The appendix is structured as follows:
• The corridor is described in Section A2.
• Section A3 reviews the current road and rail transport 

services in the corridor.
• Options for HSR corridors, stations and staging are 

discussed in Section A4, while the potential HSR 
operations and patronage forecasts are presented in 
Section A5. 

• a summary is presented in Section A6. 

Newcastle to Sydney corridor: 
Key findings
• The corridor has significant topographical and environmental constraints.
• Road and rail links in the corridor are congested, particularly for rail freight.
• There is large commuting demand in the corridor, particularly from the Central Coast to Sydney.
• expected future growth in the region will further stimulate this commuting demand. 
• The Central Coast corridor via Gosford has been included in the corridor short-list, with potential stations near 

Hexham, Gosford and Hornsby.  
• The HSR corridor has an estimated risk-adjusted capital cost (construction and land acquisition) of between 

$11 and $18 billion (p101, p50 and p90 are $10.7 billion, $14.2 billion and $17.9 billion respectively). Costs 
are quoted in $2011.

• Travellers on the HSR between newcastle, the Central Coast and Sydney are predicted to make approximately 
15 million trips in 2036, of which five million would be commuting trips. These forecasts assume HSR fares 
between newcastle and Sydney would be $16.50 for commuters, $30 for non-business travellers and $60 for 
business travellers (one-way in $2011). Between the Central Coast and Sydney, HSR fares are assumed to be 
$14.25 for commuters, $26 for non-business travellers and $53 for business travellers (one-way in $2011). 
Lower fares for commuters reflect a potential subsidy.

• These estimates are sensitive to the relative pricing of HSR and conventional rail fares.
Opportunities
• Reduce existing newcastle to Sydney rail travel times from two and a half to three hours to approximately 40 to 

50 minutes if HSR services are introduced.
• Release train paths on the conventional rail line between Central Coast and Hornsby, potentially increasing 

freight capacity.
• integrate with existing plans to increase freight and passenger capacity through staged implementation of HSR 

(Sydney-Gosford/Wyong, Wyong-newcastle). 
• Operation of CityRail inter-city ‘dual voltage’ trains on HSR infrastructure for at least the initial period following 

construction. 

1 Risk has been considered and applied using ‘@Risk’ probabilistic estimation techniques. p10, p50 and p90 represent cost estimates with a 10%, 50% and 
90% probability of not being exceeded respectively.
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A2	 Context

A2.1	 Overview

The Newcastle to Sydney corridor (Figure A.1) would play 
a central role in an east coast HSR network. Currently, 
Newcastle and Sydney are connected by road and rail 
corridors whose alignments are defined by significant 
topographical constraints. Any future HSR system faces 
similar constraints. 

Figure A.1 Newcastle to Sydney corridor
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The newcastle to Sydney corridor passes through a number 
of major regional centres including Wyong and Gosford.  
The corridor is bounded to the west by national parks and 
state forests and on the east by the Tasman Sea, Lake 
Macquarie and Tuggerah Lake. 
Towards the south, it crosses the Hawkesbury River system. 
This crossing constrains the existing rail and road routes, 
which follow parallel alignments between Hornsby and the 
river crossing at Brooklyn/Hawkesbury River Station. 
The topography within the corridor limits its width to 
less than one kilometre in some places. in assessing 
options, the challenges presented by the numerous hills, 
gorges, rivers, national parks, state forests and wetlands 
have been balanced with the potential benefits of HSR 
construction and operation. 
The city of Sydney is the economic centre for the region. 
Sydney’s western suburbs have experienced major 
development, particularly in respect of residential housing, 
and this growth has put a significant strain on transport 
services. Urban areas to the north of the Hawkesbury 
River have been relatively less affected by the expansion. 
property and land are relatively more affordable here and 
there is substantial daily rail commuting, particularly from 
Gosford and Woy Woy. 
The region as a whole is becoming increasingly popular 
and is perceived to be an attractive location in which to 
live and work away from Sydney itself. However, transport 
to and from the region remains relatively slow and subject 
to congestion, limiting the ability of the Central Coast and 
newcastle/Lower Hunter regions to support the continued 
growth of the Sydney metropolitan area and to grow in their 
own right.

A2.2 Regions

The newcastle to Sydney corridor traverses the Lower 
Hunter Region, the Central Coast Region and the northern 
Sydney Sub-region. These regions are expected to achieve 
significant growth by 20312.

A.2.2.1 Newcastle and the Lower Hunter

newcastle is the seventh largest city in australia and the 
second largest urban area in new South Wales (nSW).3 
newcastle and the Lower Hunter cover over 4,000 square 
kilometres. 
aBS data indicate that newcastle Statistical Subdivison’s 
2011 population is over 550,000. it is expected to grow to 
685 000 by 2036 and reach 712 000 in 2056.4

2  nSW department of planning, 2006.
3  Lower Hunter Regional Strategy, 2006.
4  australian Bureau of Statistics, population projections australia 2006 - 2101, 

2008 (Series B forecasts updated). The central forecast is defined as the aBS 
Series B.

The newcastle central business district (CBd) is 
approximately 160 kilometres from Sydney’s CBd by 
road. newcastle’s population and employment by local 
government area (LGa) is 160,000 people and 98,000 
jobs respectively, with continued population growth having 
been experienced over the past decade.5

The Lower Hunter contains large areas of rural, high-
grade agricultural and forested lands. Based on a river 
and coastal estuary, it contains important drinking water 
aquifers and nationally and internationally significant 
environmental assets.  
around 80 per cent of the region’s land is rural or semi-
rural and key employers include the mining, wine and 
tourism sectors. 
newcastle has a major mineral exporting port and is closely 
linked with the regional mining industry. The region itself 
accounts for a significant proportion of australian exports. 
newcastle represents the commercial and economic 
centre of this region. Other major regional centres in the 
Lower Hunter include Glendale-Cardiff, Charlestown, 
Maitland, Morisset, Cessnock and Raymond Terrace.  
Over the next 25 years, the City Centre plan for 
newcastle proposes the creation of 10,000 new jobs 
and accommodation of 6,500 new residents in the city 
centre. The region as a whole is expected to grow by 
160,000 residents and 66,000 new jobs are expected to 
be created6. newcastle City Council believes that by 2031 
up to 115,000 new dwellings will be required. Critically, 
future development must be undertaken in a sustainable 
manner, maximising the utilisation of transport and 
economic infrastructure.7

The region has identified a number of key challenges to be 
addressed over the next 25 years:
• providing the economic, housing and transport 

frameworks to support a growing but ageing population.
• Capitalising on and growing the region’s 

competitiveness, particularly focusing on its economic 
infrastructure.

• protecting the region’s environmental and bio-diversity 
heritage.

The transport network within the region includes major 
highway and freeway links to adjoining regions, rail links, 
airports, a seaport and a ferry service. 
The region’s rail network was initially developed to link coal 
mines to the port of newcastle but it now also links inland 
centres and serves as a main route between Sydney and 
Brisbane. The network also provides a commuter service 
from newcastle, the Hunter and the Central Coast to 
Sydney.

5  australian Bureau of Statistics, March 2010 update.
6  City Centre plan for newcastle, 2010.
7  Lower Hunter Regional Strategy, 2006.
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Current strategic transport objectives8 include:
• Enhanced access to the F3 Freeway and improved 

north-south road access for the region as a whole.
• Investigating options for inter state rail freight traffic 

to bypass Newcastle thus releasing additional capacity 
for passenger services.

• Upgrade of the Newcastle rail corridor.

Figure A.2 Central Coast regional map

Source: Central Coast Regional Strategy, 2006.

8  Lower Hunter Regional Strategy, 2006

A.2.2.2	 Central	Coast	Region

The Central Coast (Figure A.2) is located between 
Newcastle and Sydney and covers an area of 1,854 square 
kilometres. 
The population of approximately 310,0009 is dispersed 
across a number of urban areas, including Gosford, 
Tuggerah-Wyong, Erina, Woy Woy and The Entrance.  
More than half of the region comprises National Parks, 
bushland conservation areas and aquatic systems10. Most 
existing urban development on the Central Coast is located 
in the coastal areas.

9  Ibid.
10  NSW Department of Planning, 2008.
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in the late 1980s, the region experienced a significant 
rise in population associated with the opening of the F3 
Freeway. Since then, growth has returned to more modest 
levels of approximately one per cent per annum.11  
The region’s economic focus has been on tourism with a 
strong emphasis on its environmental characteristics. its 
relative proximity to Sydney will always be an important 
factor in its future development and its potential high-
quality lifestyle makes it an attractive location for 
commuters who can either use the F3 or the rail network 
to access employment opportunities in the Sydney 
metropolitan area. Today, over 25 per cent of the Central 
Coast workforce commutes out of the region.12 
The region is forecast to grow by 30 per cent to 405,000 
people by 2036 with a significant element expected to be in 
the northern part of the region around Wyong.13 The Central 
Coast Regional economic development and employment 
Strategy 2009 recognises that with the large daily 
commuting travel, particularly to the Sydney metropolitan 
area, the region has to improve transport infrastructure 
links with Sydney. in parallel, local government plans the 
creation of 45,000 new jobs and the building of 57,000 
dwellings within the major urban centres over the next 30 
years.14

11  Report of the inquiry into the Roads and Traffic authority’s response to an 
accident on the F3 Freeway near Jolls Bridge on 12 april 2010, K. e. Moroney 
aO apM Ma, 2010.

12  Lower Hunter Regional Strategy, 2006.
13  Central Coast: Regional economic development and employment Strategy, 

2009.
14  nSW department of planning, 2008.

The F3 and the rail network to Sydney are critical arterial 
links to sustain out-of-region employment and to attract new 
inward investment. Therefore, continuing improvements 
to the F3 (particularly in terms of onward links within the 
Sydney metropolitan area) and to the regional rail network 
are important.

A.2.2.3 Sydney North Sub-region

The Sydney north Sub-region (Figure A.3) covers an 
area of 546 square kilometres and had a population of 
263,400 in 200615 and includes the centres of Hornsby 
and Berowra. The area acts as the gateway to the north 
from Sydney with transport being provided by the F3 
Freeway, the pacific Highway and the rail network. The sub-
region is well served by rail (north Shore Line, northern 
Line, newcastle and Central Coast lines). The area is 
predominantly residential and offers excellent access to 
the employment centres of the Sydney CBd, north Sydney, 
Chatswood and parramatta.  
Hornsby is the principal centre within the sub region and 
has a population of over 158,000.16 Over the next 25 years 
its population is forecast to grow by 40,000, supported by 
the provision of enhanced transport links within the Sydney 
region and through the creation of 13,500 new jobs.17 
The area is forecast to see over 21,000 new homes 
constructed and is expected to remain principally 
residential with the planning strategy emphasising the 
provision of effective and sustainable transportation 
services.18 Opportunities for growth between Hornsby and 
the Hawkesbury River are limited by terrain and national 
parks.  

15  Sydney north Subregional Strategy, 2007.  
16  ibid.  
17  ibid.  
18  ibid.  
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Figure A.3 Sydney North subregional map

Source: Sydney North Subregional Plan, 2007 
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A3 Corridor transport services
Land transport services within the newcastle to Sydney 
corridor are concentrated on the F3 Freeway and the 
north-South rail link. Both road and rail networks are used 
extensively and are subject to capacity constraints at  
peak times.  

A3.1 Road

The F3 Freeway (Figure A.4) is the principal road corridor 
linking Sydney and newcastle.19  it is 128 kilometres 
long and stretches from newcastle to near Wahroonga in 
Sydney’s northern suburbs. 
it carries approximately 75,000 vehicles daily with peak 
loadings occurring during vacations and long-weekends.20 
The freeway has been subject to a number of safety 
concerns and is particularly vulnerable to delays caused by 
accidents and poor weather conditions. Traffic volumes are 
estimated to be growing at around two per cent each year.21

19  part of national Highway 1.
20 Report of the inquiry into the Roads and Traffic authority’s response to an 

accident on the F3 Freeway near Jolls Bridge on 12 april 2010, K. e. Moroney 
aO apM Ma, 2010.

21 nSW Roads and Traffic authority (RTa) 2006.
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Figure A.4 F3 Freeway
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A3.2	 Rail

A.3.2.1	 Current	rail	network

The existing CityRail suburban network (Figure A.5) extends to the Hunter and Central Coast in the north, the South 
Coast  and Illawarra and Southern Highlands in the south and the Blue Mountains in the west. 

Figure A.5 RailCorp network map

Source: RailCorp, 2011
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The suburban rail network has three operating sectors: 
illawarra Sector (Sector 1), South Sector (Sector 2) and 
northwest Sector (Sector 3). 
The newcastle to Sydney corridor falls into the northwest 
Sector (Sector 3), which covers the western and northern 
suburbs of Sydney, the Blue Mountains, the Central Coast, 
newcastle and the Hunter.  
The newcastle to Sydney rail line is one of the most heavily 
utilised within australia outside urban areas. it caters for a 
range of freight and passenger traffic including:
• Regional passenger services.
• newcastle to Sydney inter-city passenger services.
• CountryLink interstate services.
• interstate and intrastate general freight.
• Bulk freight. 

Figure A.6  Vertical profile of the Main North Line  
(Strathfield-Broadmeadow)

 
Source: AECOM, 2011

RailCorp is responsible for route capacity management 
and operation, with the nSW department of Transport 
managing the strategic and forward planning of upgrades, 
renewal and new programs of work. Most freight services 
originate and depart on to australian Rail Track Corporation 
(aRTC) owned and operated infrastructure. 
The current alignment includes significant gradients and 
curvature which slow the passage of conventional freight 
trains and limit the infrastructure capacity. Figure A.6 
demonstrates the relatively severe gradients encountered 
on the current rail alignment and the associated impact on 
operational speed.
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Only limited opportunities exist to increase service levels 
in the corridor, particularly during peak periods, because 
of:
• existing high utilisation by passenger and freight train 

operations.
• Operational constraints from mixing passenger and 

freight trains on the same line.
• Stopping patterns of passenger trains in the corridor.
• Steep gradients on the route, particularly within the 

Hawkesbury and Cowan areas.
• Lack of rail infrastructure to permit additional 

operational flexibility (particularly in terms of holding 
loops and facilities to avoid junction conflicts).

The existing rail corridor is estimated to have a capability 
of accommodating up to 16 freight trains per day in each 
direction and up to eight passenger services per hour 
(when no freight services are operating).22 These estimates 
represent an average over the route as a whole and reflect 
current train patterns and operating practices.

Figure A.7  Existing CityRail services from Newcastle and Central 
Coast during AM peak hour

Source: RailCorp 2010 Compendium

22  estimated from latest available information

The capacity available on any particular section of the 
route, and under differing train operating patterns, will vary 
but will continue to be primarily influenced by the physical 
characteristics of the network, the application of RailCorp 
freight curfew policies and the overall train service pattern. 

A.3.2.2 Current passenger rail services along the corridor

CityRail currently operates seven services from newcastle 
and Central Coast to Sydney Central Station during the 
morning peak (7:30am to 8:30am at Central Station) 
(Figure A.7):
• Two from newcastle via Hornsby, epping and Strathfield.
• Two from Wyong via Hornsby and Chatswood.
• Three from Gosford, two via Hornsby, epping and 

Strathfield and one via Hornsby and Chatswood.

Off peak, there is a corresponding reduction in passenger 
services with much of the released capacity used by freight 
operations.
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RailCorp’s 2010 Compendium indicates the average 
speed of the inter-city services is 57km/h. Central Coast 
inter-city services have an average speed of 55km/h, well 
below those experienced in other capital cities for such 
services over similar distances. This is a reflection of 
overall rail system capability, rail capacity constraints in 
the Sydney area, topography and the passenger service 
stopping pattern. 
Current rail journey times within the corridor (newcastle to 
Sydney approximately two and a half to three hours, and 
Sydney to Gosford one hour and 20 minutes) represent a 
significant constraint on demand for rail services.

A.3.2.3 Current passenger use

The RailCorp 2010 Compendium indicates there are 
approximately 4,600 passengers from newcastle in 
the morning 3.5-hour peak (for this corridor) and 4,500 
passengers from the Central Coast.
The 2006 Journey to Work Census data presented in Table 
A.1 estimates that 5.7 million commuting trips per year 
are currently made on all modes from newcastle and the 
Central Coast to inner Sydney. More than 75 per cent of 
these trips originate from south of Wyong and 43 per cent 
originate in Gosford.  
Overall, 53 per cent of commuting trips in the corridor to 
Sydney are by rail and 43 per cent by car. Rail’s percentage 
share of the commuting market decreases sharply north of 
Fassifern but more than 90 per cent of the market is from 
south of that point.

RailCorp data show patronage growth in the newcastle to 
Sydney corridor of 0.5 per cent, lower than the average 
Sydney growth of the past five years of 2.4 per cent.

A.3.2.4 Current freight services

The newcastle to Sydney rail corridor is a principal freight 
route, carrying interstate traffic to and from Brisbane and 
intrastate traffic to and from northwest nSW. The northern 
section of the route is also used to supply coal to power 
stations in the Morisset area.
Under RailCorp operating procedures, passenger services 
have priority over freight services. Freight capacity is 
further constrained by the curfew imposed on freight 
train movements in the Sydney metropolitan area during 
the commuter aM and pM peak periods. in the newcastle 
to Gosford section of the corridor, it is imposed from 
approximately 05:30 to 08:15 and from 16:00 to 19:00. 
By exception, some light and fast freight trains are allowed 
paths later in the curfew periods.  
Over the route in general, up to 14 freight trains are 
planned to operate in each direction every day. 

A.3.2.5 Current network utilisation

The existing newcastle to Sydney rail corridor is approaching 
maximum capacity utilisation in a number of locations, 
constraining future freight and passenger growth.
Figure A.8 shows current services within the corridor 
(in the up and down direction). Over 38 long-distance 
passenger services per day operate over the route north 
of Gosford.

Table A.1 Inbound commuting trips and mode shares to Inner Sydney workplaces in 2006

Description
Annual 
trips 
(one-way)

Mode share

Car Rail Bus Other

To inner Sydney from:
nelson Bay, Medowie, Maitland 157,000 65% 17% 12% 7%

Cessnock, Rothbury, Laguna 47,000 73% 17% 0% 10%

Stockton, newcastle, Maryland 174,500 55% 28% 5% 12%

Cockle Creek 113,000 65% 28% 3% 4%

Floraville, Swansea 108,000 58% 25% 3% 14%

Fassifern, dora Creek 170,500 46% 46% 3% 6%

Warnervale, Blue Haven 566,000 54% 44% 1% 1%

The entrance, Wyong, Wyong Creek 805,500 47% 51% 1% 2%

avoca Beach, Bensville 1,138,500 45% 52% 1% 2%

Woy Woy, Gosford, Calga 2,449,000 33% 64% 0% 2%

Total 5,729,000 43% 53% 1% 3%
Source: Journey to Work Census data, ABS 2006
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Figure A.8 Diagrammatic representation of network capacity utilisation (trains per day)

Source: RailCorp passenger and freight working timetables, 2010 and ARTC 
working timetable, 2010 

Although the demand for corridor capacity diminishes 
north of the limit of suburban operations at Berowra, rail 
infrastructure constraints particularly in the Cowan Bank 
and Woy Woy areas limit freight and passenger service 
expansion opportunities.  
The alleviation of some infrastructure constraints may be 
relatively straight forward. However, solutions to address 
Cowan Bank capacity issues are likely to be complex and 
costly. In addressing future requirements for infrastructure 
capacity in the corridor, practical consideration must also 
be given to the effects of the wider network constraints 
imposed by the Sydney to Brisbane rail freight corridor 
north of Newcastle. 

A.3.2.6	 Future	requirement	for	rail	freight	services	and	
anticipated	route	enhancements

A number of recent studies have predicted a significant 
increase in the demand for rail freight services over the 
coming decades.
The ARTC has indicated that the rail share of the Sydney 
to Brisbane freight market could increase from under 
10 per cent (2008) to around 40 per cent by 201723. It 
is expected that the demand for non-bulk freight on the 
Sydney to Brisbane corridor will rise from seven million 
tonnes (2007) to 17 million tonnes in 2029.24  
 

23  ARTC Infrastructure Strategy Interstate and Hunter 2008 – 2024.
24  Ibid.

 
To facilitate this increase, ARTC, RailCorp and the 
Commonwealth Government have implemented a series of 
measures inside and outside the Newcastle to Sydney rail 
corridor which will relieve capacity bottlenecks over the 
entire route to Brisbane. These include the North Coast 
Curve Easing project and the Northern Sydney Freight 
Corridor (NSFC) program. The Commonwealth Government 
has currently committed $840 million to the Main North 
Line to increase capacity for freight and passenger 
services25.
The North Coast Curve Easing project seeks to identify and 
upgrade 58 sites between Newcastle and the Queensland 
border which constrain freight capacity and system 
performance. The anticipated impact will be to reduce 
transit times and increase available capacity.
The NSFC program aims to improve capacity and reliability 
for freight trains on the Main North Line between North 
Strathfield and Broadmeadow, Newcastle. The program is 
likely to be delivered in stages and would include grade 
separation, track amplification, passing loops and re-
signalling to provide sufficient additional network capacity 
to meet long-term freight and passenger business 
requirements. 
Other programs which may have an impact on the Newcastle 
to Sydney corridor include RailCorp’s consideration of 
enhanced train control systems (ERTMS)25 and 25 kV AC 
power conversion. RailCorp is also investigating dual-
voltage Outer Suburban rolling stock. 

25 Corporate Plan (2009-2014), RailCorp, 2009.
25 Europe Rail Traffic Management System (ERTMS) is a single Europe-wide 

standard for train control and command systems. 
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All these programs will ease the constraints currently 
experienced by rail freight traffic in the face of increasing 
demand for infrastructure capacity along the corridor. The 
programs will also increase the physical capacity of the 
corridor itself. 
However, freight path planning allocation, day-of-operation 
management and the curfew policy would also have to be 
addressed if the 2022 freight path targets were to be met.

Figure A.9  Potential HSR alignments between Newcastle and Sydney 
(Central Coast Corridor)

A3.3	 Corridors

A.3.3.1	 Corridor	development

Two broad corridors (and a range of possible alignments) 
were considered from Newcastle to Sydney, namely a Putty 
Road corridor and a Central Coast corridor (along the F3 
Freeway alignment).

Indicative alignments 
investigated (examples only)
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The two corridor options were assessed against a range of 
criteria as discussed in the main report. The Central Coast 
corridor performed better, with greater catchment, greater 
connectivity and less environmental impact than the Putty 
Road corridor.  
The Central Coast corridor is also consistent with the 
Sydney Metro Strategy 2036, which identifies a conceptual 
HSR option north of Hornsby on the eastern side of the F3 
Freeway. However, based on geographical, land use and 
environmental constraints, any alignment would require 
extensive tunnelling, bridges and viaducts.

A.3.3.2	 Indicative	alignments

Route optimisation software was used to provide a 
representative alignment ‘optimised’ on the basis of 
geometric parameters, topography, environmental 
constraints, and planning and land use constraints. 
The input included geometric constraints for the HSR 
alignment such as limiting grades, horizontal and vertical 
curvatures and cross-sections. Together with indicative 
unit costing data for earthworks, bridges and tunnels, the 
program optimised alignments after considering multiple 
alignment scenarios.
The output is a representative optimum alignment with 
quantities and costs for each of the main civil engineering 
components. This information was then used to prepare 
indicative high-level cost estimates. The software was used 
to produce a number of potential HSR alignments within the 
corridor as illustrated in Figure A.9.

A.3.3.3	 Cost	estimation

To determine the infrastructure requirements and a cost 
estimate for the corridor, the following was calculated:
• Estimates for the main civil engineering components 

such as earthworks, bridges and tunnels.
• Estimates for all other civil and railway components 

which make up the full scope of a HSR network.
• Indicative land acquisition costs.

Based on the alignment options, a risk-adjusted capital 
cost of between $11 billion and $18 billion (in $2011) was 
estimated. (P1026, P50 and P90 are $10.7 billion, $14.2 
billion and $17.9 billion respectively). 

A3.4	 Station	locations

Station types and locations were considered in order to 
maximise potential benefits of any HSR system. While 
Section 5 presents full details, this section presents a 
summary of considerations for the Newcastle to Sydney 
corridor. 
On many overseas HSR networks, the minimum distance 
between stations is approximately 50km. This allows 
systems to capitalise on the benefits of allowing trains to 
operate at high speed for reasonable periods.

26 Risk has been considered and applied using ‘@Risk’ probabilistic estimation 
techniques. P10, P50 and P90 represent cost estimates with a 10%, 50% and 
90% probability of not being exceeded respectively. 

While few existing HSR networks have been designed for 
high frequency commuter services, a Sydney to Newcastle 
corridor has the potential to exploit service benefits and 
additional stations may need to be considered in future 
evaluations.

A.3.4.1	 Newcastle

The location of a HSR station within the Newcastle region 
would ideally achieve excellent connectivity with the major 
commercial centres and with the road network (particularly 
the Pacific Highway) while recognising the topographical 
constraints imposed by the corridor alignment. 
Connectivity with the existing rail network could be facilitated 
by the construction of a ‘spur’ allowing inter-urban services 
to be operated directly into the existing Newcastle Station 
in the city centre. 
However, with over half of the current rail passengers in the 
corridor accessing stations by car, it would be appropriate 
to identify a mainline station with optimum connectivity with 
local and regional road infrastructure. Possible locations 
include Hexham and Cameron Park (Figure A.10). Both 
locations have good connectivity although Hexham has 
more advantages including better potential interfaces with 
public transport.

Figure A.10 Connectivity of potential Newcastle HSR stations 
 

A.3.4.2	 Central	Coast-Gosford

The choice of a main station location for the Central Coast 
is influenced by local topography, the availability of rail 
infrastructure and the distribution of potential patronage 
demand. The study considered two potential locations: 
Kariong and Ourimbah (Figure A.11). Kariong would offer a 
better interface with the existing rail network, which would 
be an important consideration if a phased development 
approach was considered. It is also closer to the regional 
centre of Gosford.

Key:
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Figure A.11 Connectivity of potential Central Coast HSR stations

A.3.4.3	 Hornsby

Locating a HSR station in the Hornsby region would present 
significant challenges. The region is heavily constrained by 
topographical and urban development factors. The study 
assumed any new station would probably be located within 
the area of the existing Hornsby rail facility.

A3.5	 Construction	staging	options

The construction of a Newcastle to Sydney HSR connection 
would be complex.
Any route would be likely to be constructed in stages. 
Implementation strategies would have to consider direct 
service and revenue benefits together with complementary 
benefits to other transport modes.
The existing pattern of demand is greatest south of Wyong 
and the logical first stage could be between Sydney 
and Wyong, with a second phase between Wyong and 
Newcastle. Other HSR systems have shown the partial 
opening of networks is practical. In this case it can offer an 
early flow of benefits, including:
• Relieving road congestion on the F3 south of Wyong by 

encouraging mode shift from road to HSR.
• Relieving rail congestion on the conventional rail 

service between Wyong and Sydney.
• Providing spare capacity on the existing rail network 

between Hornsby and Wyong – which will allow freight 
to take full advantage of infrastructure capacity 
enhancement schemes being undertaken on other 
parts of the network.

• Deferring the need for additional rail capacity on the 
conventional rail network. This could allow RailCorp 
to defer major construction which will eventually 
be required on the existing northern rail route to 
Newcastle.

A4	 Rail	operations

A4.1	 HSR	services

In considering a phased approach to the development of 
HSR infrastructure, each stage would have to be designed 
to deliver full network functionality (Appendix F). 
This includes:
• The infrastructure design speed for the corridor of 

400km/h.
• The maximum operating speed of 350km/h, dropping 

to 200km/h in the urban areas (mainly tunnel).
• A maximum route planning capacity of 14 trains 

per hour in each direction (current HSR operating 
standard).

It is common for high-speed trains to operate on conventional 
rail infrastructure, and phased implementation would 
help this opportunity. However, it is less common for 
conventional rolling stock to be allowed access onto HSR 
networks. In the case of the Newcastle to Sydney corridor, 
commuter services could be provided in the early years of 
commissioning by RailCorp’s proposed new inter-city 25 kV 
AC fleet capable of operating on high-speed infrastructure. 
This would facilitate early service integration and also defer 
the acquisition of dedicated HSR rolling stock. Alternatively 
the HSR fleet could provide such services in the initial 
years under suitable commercial arrangements. 
In the longer term, high-speed commuter services over the 
corridor would be provided by specialist dedicated rolling 
stock such as is currently operated on HS 1 into London. 
This would ensure service compatibility with long-distance 
high-speed trains while providing appropriate service 
standards.  

A.4.1.1		 Possible	stage	1:	Sydney	to	Central	Coast

A possible service configuration is:
• Sydney-Newcastle inter-city services over new HSR 

infrastructure to Central Coast before returning to the 
existing rail network to Newcastle.

• Additional Central Coast commuter services over 
new HSR infrastructure. This will allow a reduction 
in commuter and off-peak services over the existing 
network between Gosford and Hornsby.  

• Wyong-Newcastle regional services remaining 
unaffected.

The provision of rail services north of the Central Coast 
would require careful consideration. It is likely that many 
users would be attracted to new high-speed services 
departing from Central Coast stations and the demand 
for conventional rail services from these locations would 
reduce with a consequential reduction in frequency. Service 
planning would need to ensure a net overall improvement 
to regional transportation services.  
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A.4.1.2 Possible interim service option stage 2: Central Coast to 
Newcastle

Within this stage, HSR infrastructure would become 
available for the whole corridor between Sydney and 
newcastle but with nothing beyond to the north. 
Options include:
• all Sydney-newcastle services to operate over the HSR 

infrastructure serving Central Coast. 
• Shuttle services to operate between Sydney and 

Central Coast and between Central Coast and 
newcastle to serve intermediate locations over the 
conventional rail network.

• The possibility of extending newcastle to Sydney 
HSR services further north over the conventional 
rail network, subject to appropriate rail capacity and 
capability.

during this stage, the deployment of high-speed rolling 
stock could be considered. 
Until the extension of HSR services further north beyond 
newcastle, capacity on the new infrastructure would 
largely serve regional needs. When full interstate services 
are introduced, capacity between newcastle and Sydney 
may approach full utilisation and Sydney to newcastle 
services would require rolling stock whose performance is 
compatible with long-distance HSR services. 

A.4.1.3 Full service operation: Sydney to Brisbane

The introduction of interstate HSR services would change 
the rail operations on the existing and HSR network 
between newcastle and Sydney. in this context, the 
following services could be assumed:
• HSR commuter trains stop at newcastle, Central 

Coast, Hornsby and Sydney Central.
• HSR Brisbane to Sydney long-distance trains stop at 

two or fewer stations between newcastle and Sydney.
The non-stop HSR journey time between newcastle and 
Sydney would be approximately 40 minutes. Table A.2 
presents the current and forecast train paths.

Table A.2  Newcastle-Sydney commuter train path provision AM  
peak hour 

Current 
(2011) paths

Potential paths 2036

CityRail HSR commuter

7 4 8

in estimating train path requirements, the following factors 
were considered:
• HSR commuter train pricing, rolling stock capacity and 

stopping pattern design.  
• Four HSR commuter trains, two inter-state services 

and two capital services would operate in the corridor 
in the 2036 peak hour.

• HSR infrastructure and service patterns would reflect 
the different and, in some cases, conflicting needs of 
the commuting and long-distance HSR markets. paths 
for the commuting services would not delay the travel 
time for the long-distance HSR trains. 

• Both the commuter and long-distance HSR train 
stations should be easily accessed from their catchment 
markets. However, the long-distance catchment would 
be more extensive than the commuter catchment.

• Commuter services could serve more stations and 
would operate as a feeder service to long-distance 
HSR interchange stations.

When the full HSR network is operational, additional 
passenger services may need to operate over the 
conventional rail network. This could arise as high-speed 
interstate services consume system capacity while the 
overall level of patronage demand along the corridor 
continues to increase. in such circumstances, the capacity 
available for freight may be reduced. Further capacity 
enhancement measures for freight may be required 
in the long term, as well as coordination of freight path 
requirements, conventional rail and HSR service patterns 
and operating practices.  
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A4.2 Expected patronage demand forecast 

A.4.2.1 Introduction 

non-commuting trips between newcastle and Sydney are 
included in the base matrices derived from travel survey 
data and hence are covered by the general patronage 
demand forecasts described in Appendix B. Commuting 
trips are specifically excluded from the survey and hence 
need to be separately modelled. 
a specific newcastle to Sydney model was developed 
as part of the patronage demand modelling to forecast 
commuting demands in the newcastle to Sydney 
corridor. This model assumed full implementation of HSR 
infrastructure between Sydney and Brisbane and did not 
incorporate interim service options. in order to calculate 
potential demand for high-speed services within the 
corridor, the following business specifications were used:
• HSR commuter trains assumed to stop at newcastle, 

Gosford, Hornsby and Sydney Central.
• HSR Brisbane to Sydney long-distance trains stop at 

two or fewer stations between newcastle and Sydney.

The predominant commuter market in the newcastle to 
Sydney corridor is likely to be between the Central Coast 
and Sydney, which currently accounts for 82 per cent of the 
commuting trips on the newcastle to Sydney CityRail line. 
a HSR service would be expected to attract a high volume 
of commuter traffic between newcastle and Sydney as a 
result of the much shorter journey times27. Therefore it 
may be necessary in future studies to consider additional 
stations on the route. 

A.4.2.2 Commuting forecasts for the Newcastle to Sydney 
Corridor 

Separate forecasts for the impacts on commuting in the 
newcastle to Sydney corridor were prepared28. in these 
forecasts, commuter fares are lower, representing a 
potential subsidy. The modelled commuter fares for one-
way journeys from newcastle and Gosford to Sydney were 
$16.50 and $14.25 respectively (in 2011), compared with 
the current equivalent one-way fare of $5.60. 
it was also assumed that eight-car rolling stock 
accommodating 600 passengers per train would be used. 
in addition, CityRail trains were assumed to have capacity 
for 800 passengers and a peak hour loading factor for 
commuter services of 85 per cent. 

27 patronage demand for services would largely depend on fares and fares 
strategy.

28 See Section 3 and Appendix B.

Under these assumptions, a further 4.7 million commuting 
rail passengers are indicated to transfer to the HSR service 
in the newcastle to Sydney corridor in 2036, of which 
approximately 75 to 80 per cent would board at Gosford 
(for Sydney) (see Table A.3).

Table A.3  Newcastle to Sydney corridor: 2036 annual commuter 
forecasts

Mode 2036

Mode shares

Car 35%

Rail 16%

HSR 45%

HSR patronage

Total 4.7 million

Gosford 3.6 million

newcastle 1.1 million

it is anticipated that in further investigations, patronage 
demand forecasting would move from the current 
strategic level approach to one involving greater detail 
and specific data collection and consider the incremental 
implementation of this corridor. a peak hour service 
frequency would be determined once the patronage 
demand for peak hours was estimated separately. 
The service frequency presented here is an indicative 
service frequency to demonstrate the system capability 
for supplying enough capacity for estimated patronage 
demand. demand analysis of the integrated interim HSR 
and conventional rail operating patterns nominally merging 
at the Central Coast should also be modelled, including 
operating scenarios.
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A.4.2.3  Total forecasts for the Newcastle to Sydney Corridor 

The illustrative forecasts for the base east coast corridor 
suggest 54 million trips would be made on HSR services 
annually by 2036. The patronage demand for HSR services 
between Sydney and newcastle as a proportion of total 
corridor usage is significant, as shown in Table A.4. 
While the modelled commuter fares for one-way journeys 
from newcastle and Gosford to Sydney were $16.50 and 
$14.25 respectively (in $2011), the non-business traveller 
fares were $26 and $30 respectively (one-way in $2011) 
and the business traveller fares were $53 and $60 (one-
way in $2011). Lower fares for commuters represent a 
potential subsidy.

Table A.4 Annual trips in 2036 between Gosford, Newcastle and 
Sydney (million)

Origin Commuting Non-commuting Total
Gosford 3.6 3.8 7.4
newcastle 1.1 6.4 7.5

Total 4.7 10.2 14.9

Table A.5 compares the total travel demand in the 
newcastle to Sydney corridor from 2011 to 2036. The 
forecasts indicate a growth of 74 per cent in total travel 
demand. 
Car mode share is forecast to reduce from about 70 per 
cent to about 50 per cent, while HSR is forecast to have 
about 35 per cent mode share in the corridor.

Table A.5 Newcastle to Sydney corridor: change in annual travel 
demand from 2011 to 2036 (million)

Mode
2011 2036

Commuting non-commuting Total Commuting non-commuting Total

Car 2.7 15.2 17.9 3.6 17.3 20.9

Rail 3.0 4.0 7.0 1.7 6.0 7.7

HSR - - - 4.7 10.2 14.9

Other 0.2 - 0.2 0.4 - 0.4

Total 5.9 19.2 25.1 10.4 33.5 43.9
 

note: The ‘other’ mode includes coach/bus as these were not part of the 
commuter model. Trips have been rounded to the nearest 100,000.
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A5 Summary
The city of newcastle and the Lower Hunter and Central 
Coast regions are within 200 kilometres of Sydney, and 
their populations are predicted to grow by up to 34 per cent 
by 203129. The existing travel demand between newcastle 
and Sydney shows that rail passengers account for 55 per 
cent of commuter trips in the corridor, and that there are 
significant opportunities to reduce existing newcastle-
Sydney rail travel times from two and a half to three hours 
to approximately 40 to 50 minutes on HSR services. 
a possible HSR service linking newcastle-Central Coast-
Sydney, built at an estimated cost (adjusted for risk) of 
between $11 billion and $18 billion, with 40 to 50 minutes’ 
travel time and fares that reflect a potential subsidy, is 
forecast to carry up to 4.7 million commuter rail passengers 
per year in 2036. This is in addition to the patronage 
demand for business and non-business travel on a future 
network resulting in a significant increase in rail’s mode 
share in the corridor.
The movement of large numbers of rail users onto a new 
high-speed service would provide opportunities to release 
train paths on the existing line between Central Coast 
and Hornsby. This spare capacity could be used for the 
movement of freight and possibly reduce or defer planned 
future investment in the existing rail corridor.

29   nSW department of planning, 2008.
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Patronage demand
B1 Introduction
This appendix provides a detailed specification of the 
patronage demand forecasting procedures for the first 
phase of the study of a High Speed Rail (HSR) network on 
the east coast of australia.   
The appendix is structured as follows:

• Key assumptions used in the two models – the east 
coast model and the newcastle to Sydney model – 
are documented in Section B2, including the future 
scenarios on which the forecasting was based.

• existing data used in the models is described in 
Section B3.

• The development of the east coast model is 
described in Section B4, including the new travel 
surveys undertaken, patronage demand forecasting 
procedures, current travel demands, travel demand 
growth projections, model structure and parameters. 
Benchmarking of the HSR parameters and patronage 
demand forecasts is also provided in this section. 

• Section B5 provides a similar description for the 
newcastle to Sydney model.

• a summary in Section B6 completes the appendix.

The appendix does not include the patronage demand 
forecasts themselves – these are provided in Section 3.

Table B.1 Assumptions table

Assumption Ways in which risks are reduced
Current demand patterns based on the 
national Visitors Survey

Factors developed for missing travel segments.  
Checks of outcomes against other independent data sources, where available.

Model parameters based on local and 
international evidence

Wide range of studies reviewed.
elasticities implied by the model compared with a review of international demand elasticities.
Model forecasts compared with those of past australian HSR studies.

patronage demand projections based on 
BiTRe work

Rates of demand growth checked against independent evidence of travel growth.
in the case of air, models of demand growth estimated against historic trends.

Current transport level-of-service Simplified assumptions made regarding access to airports and stations.  Caution has therefore been 
exercised in considering alternative station locations which might be particularly sensitive to these 
assumptions.

Future transport level-of-service Future highway speeds assumed to decline.
no competitive responses to HSR assumed from other transport modes.
These factors are common to all corridors, and therefore these assumptions would not be expected 
to affect the choice between corridors.  

Future transport costs There are significant uncertainties over the long term trends in the costs of travel but, as these 
factors are common to all corridors, the uncertainties would not be expected to affect the choice 
between corridors.  

B2 Assumptions and future scenarios

B2.1 Assumptions

The assumptions in Table B.1 have been made to develop 
a strategic patronage demand forecasting procedure for 
this study.

B2.2 Future scenarios

The characteristics of the future scenarios which influence 
the level of patronage demand are population, income 
growth and transport prices.

B.2.2.1 Population

The population forecasts to 2036 and 2056 are based on 
the aBS central scenario (‘Series B’), updated with latest 
population statistics, with the population distribution 
largely based on the population projections of the individual 
states. as sensitivity tests, low and high projections have 
been tested, based on the aBS scenarios ‘Series C’ (low) 
and ‘Series a’ (high).
These forecasts are provided in Table B.2.
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Table B.2 Population forecasts

Urban centre 2036
(Series C)

2036
(Series B)

2036
(Series A)

2056
(Series C)

2056
(Series B)

2056
(Series A)

Sydney 5,895,000 6,049,000 6,479,000 6,641,000 7,057,000 7,872,000

Melbourne 5,219,000 5,531,000 5,929,000 5,963,000 6,636,000 7,430,000

Brisbane 2,829,000 3,209,000 3,623,000 3,330,000 4,094,000 4,983,000

Gold Coast-Tweed 892,000 991,000 1,134,000 1,006,000 1,201,000 1,541,000

newcastle 616,000 685,000 734,000 582,000 712,000 891,000

aCT 408,000 485,000 538,000 403,000 548,000 689,000

Wollongong 310,000 344,000 369,000 293,000 358,000 448,000

Toowoomba 172,000 191,000 218,000 197,000 235,000 299,000

albury-Wodonga 118,000 124,000 136,000 116,000 128,000 168,000

East Australia 22,434,000 24,042,000 26,358,000 24,818,000 28,173,000 33,652,000

B.2.2.2 Income growth

Gross domestic product (Gdp) is the economic measure 
of the aggregate goods and services produced by a nation. 
Gross State product (GSp) is the same measure at the 
state and territory level. GSp per capita is total GSp divided 
by the residential population for a given state.  
GSp per capita has been calculated using the australian 
Treasury’s long-term forecasts for Gdp growth and the 
aBS Medium Growth Series for population growth. This 
calculated GSp growth per capita of 1.67 per cent per 
annum has been applied to the reference case and all 
sensitivities.

B.2.2.3 Transport prices 

For the relative price of travel, air fares have been set to 
be consistent with the Sydney aviation Capacity Study and 
assume a three per cent reduction in real terms until 2015 
and remain constant thereafter. it has been assumed that 
HSR fares would be set against air fares, and so would 
follow an identical trend.
The perceived cost of car travel is projected to increase by 
eight per cent over the period 2009-2036 and 12 per cent 
over the period 2009-2056.
Coach costs are projected to increase in real terms by 49 
per cent over the period 2009-2036 and 93 per cent over 
the period 2009-2056.
details on how these were calculated are presented in 
Appendix C Economics.
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B3 Study inputs
The forecasts have been developed from a range of travel 
data sources. The main sources are listed in Tables B.3 
and Table B.4.

Table B.3 Existing model sources 

Existing Model Sources

1999 Sydney-Canberra Speedrail demand forecasting model: data and reports (SKM).

STM model and data for the newcastle rail corridor (BTS).

australian aviation demands model (SKM).

eC report by SdG: air and Rail Competition and Complementarity, 2006.

The Long distance Travel Model for the netherlands, Coefficients and other parameters used in the Model, The MVa 
Consultancy, 1985. Long distance Travel Model, LdTM Travel demand elasticities, The MVa Consultancy, 1987.

national Road network intercity Travel projections to 2030, Wp75, BiTRe, 2009.

paris-Brussels-Cologne/amsterdam Study, Forecasts of air Travel, The MVa Consultancy 1986.

daniel Brand et al, Forecasting High-Speed Rail Ridership, Transportation Research Record 1341.

Very Fast Train Study (Sydney-Melbourne) 1991.

demand elasticities:
• SKM aviation elasticities catalogue.
• Hooper, The elasticity of demand for Travel: a Review, institution of Transport Studies, Sydney, 1993.
• prideaux, Future demand for Rail Transport, Transport and energy Conference, institution of Civil engineers, London 1980.
• Wardman, price elasticities of Travel demand in Great Britain, a Meta analysis, 2010.
• Wardman, Review and Meta-analysis of Time elasticities of Travel demand, 2011.

Table B.4 Existing data sources 

Existing data sources for establishing the size of the markets for which HSR will compete

aVSTaTS/BiTRe aviation data for the air routes likely to be affected by HSR – the “Top Fifty Routes” data.
air fares were based on a sample of six months of travel agency ‘business traveller fare’ bookings (not simply ‘business class’ 
bookings) and additional sampling of web-based best fares for non-business travellers.

Rail and road traffic data to establish present demand levels in the relevant corridors including historic rates of growth 
assembled from the relevant agencies:
• Bureau of Transport Statistics, RailCorp, and the RTa in nSW.
• department of Transport and Main Roads, Modelling data and analysis Centre in Queensland. 
• VicRoads/doT in Victoria. 
• CountryLink/V/Line Od data for current rail trips for regional and inter-city services.
• BiTRe: national Road network intercity Traffic projections to 2030 and related intercity travel data. 

national Visitors Survey.

Household travel surveys and census journey to work data sets from the government agencies in nSW, Victoria and Queensland.
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B4 East coast model

B4.1 Introduction

This section describes new travel surveys that were 
undertaken on existing long-distance trips along the east 
coast and the patronage demand forecasting procedures 
used in the model. it presents current travel demands and 
future growth projections. The structure of the patronage 
demand model and the parameters used is then presented. 
Benchmarking of the HSR parameters and patronage 
demand forecasts is also provided.

B4.2 Travel surveys  

Travel surveys were undertaken to provide input to the east 
coast model. This comprised a small number of qualitative 
interviews with inter-city car users in the Sydney-Melbourne 
and Brisbane-Sydney corridors to explore mode choice 
behaviour. These were carried out at selected inter-city 
locations targeting very long-distance car trips. 
in late March 2011, surveys were conducted at 
three service stations, namely Bp Beresfield (about 
150 kilometres northeast of Sydney) to intercept car users 
travelling between Sydney and Brisbane, Bp Marulan (150 
kilometres southwest of Sydney) and Bp albury-Wodonga 
(300 kilometres northeast of Melbourne) to intercept car 
users travelling between Sydney and Melbourne.  
These locations were selected as they were seen to be 
most likely to intercept travellers between Sydney and 
Melbourne or Sydney and Brisbane, rather than simply 
local traffic or people travelling short distances. Results 
and analyses of the questions asked in the survey are 
summarised below.

B.4.2.1 Survey results

The overall outcomes are summarised as:

• The car mode share for the very long inter-city distances 
is small – few cars were making such long journeys 
in the national Visitors Survey (nVS) and there was 
difficulty in finding a suitable sample to interview. 

• Those small numbers of people who drive mainly have 
quite specific reasons for doing so – relating to their 
need for a car – and just over 60 per cent of the car 
users interviewed would not consider other current 
modes. Their reasons were related to their need for 
a car, either for carrying items, for making multiple 
stops or for use at their destinations (see Table B.5). 
as might be expected, most were not travelling to or 
from the centres of the cities. 

• Of the travellers who did not have specific reasons 
for driving, many would consider HSR and, for some, 
price would be an issue. another issue relating to 
comparative costs was that over half of the cars were 
multi-occupant.

• The responses to HSR were generally positive, with 
almost 43 per cent of respondents indicating that the 
presence of a HSR service would have influenced their 
decision to travel by car.

Table B.5 Common reasons for driving

Reason % of Respondents
Use the car at their destination
“We prefer to drive so we can go where we want to when we get to our destination.”

24%

To make stops along the way
“To stop frequently to take pictures for work.”

19%

ability to take luggage/equipment
“Can take more gear with me.”

24%

Make a pick up or delivery
“Needed to deliver something at destination.”

14%

Better than the alternatives
“Cheaper and more convenient than plane.”

14%

Other 19%

note: The percentages in the table do not add up to 100 as the question was an open question and therefore respondents were able to give 
as much detail as they wanted, which often resulted in them providing multiple reasons for their choice.
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B4.3 Patronage demand forecasting procedure

a strategic forecasting approach (see Figure B.1) was 
designed to answer the key demand questions concerning 
the nature of the current markets in the Brisbane-Sydney-
Melbourne east coast corridor, how they will grow in future, 
the potential for diversion to HSR and the extent to which 
HSR may stimulate demand.  

Figure B.1 Structure of the patronage demand forecasting for the 
east coast corridor 

interci ty and regional   markets , between 
Melbourne and Brisbane, for car, tra in, 
a i r and coach.  

for each future scenario to 2056.

for each mode in each market.

HSR Service

Establ ish the s ize of a l l  the relevant
markets  and the current mode shares 

Forecast the growth in these markets

Forecast the divers ion to HSR 
and induced travel  demands 

Outputs  to appraisals HSR patronage and revenues; 
user benefits and impacts on others. 
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estimates of the market size and mode shares were 
derived from the nVS. The survey covers business and non-
business trips over 50 kilometres between the main cities 
and the towns in the corridor, but excludes commuting 
trips.  
Travel demand growth was then projected as a function 
of the future population growth projections in the corridor 
and income growth, based on techniques used by BiTRe. 
in order to estimate the diversion to the proposed new 
HSR services and the induced travel brought about by 
the consequent improvements in accessibility, models of 
mode choice and induced travel were developed based on 
a combination of international and local experience and 
evidence. 
For implementing the model, the east coast corridor from 
Brisbane to Melbourne was divided into 87 zones (Figure 
B.2). each of the three major cities was subdivided into 
one inner city zone and a number of outer sectors, with 
regional zones based on regional centres.  

Figure B.2 Zoning system in the east coast corridor
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B4.4 Current travel demand

The base market (travel demand matrices by mode and 
purpose) was estimated from the nVS. 
nVS interviews cover trips of over 50 kilometres for 
purposes including holiday, visiting friends and relatives, 
business, education and employment, but excluding 
commuting. Since 2005, interviews have been conducted 
with approximately 120,000 australian residents aged 
15 years and over on an annual basis. Respondents are 
interviewed in their homes using random digit dialling 
and a Computer assisted Telephone interviewing system. 
The survey contains over 70 questions including the 
destination, purpose and mode of transport for each 
recorded trip. 
The nVS has been designed to optimise the reliability 
of regional estimates. Respondents interviewed in the 
nVS are randomly sampled to be representative of the 
australian population, based on place of residence, age 
and sex. 
as nVS sample sizes may not be sufficient for identifying the 
smaller movements with confidence, three methods have 
been used to validate and/or improve these estimates:

• nVS data has been combined across five years of 
surveys (2005 to 2009 inclusive) to improve the 
sample sizes; in total, a sample of 63,000 visits 
(126,000 trips).

• The demands allow for the travel of international 
residents and of children under the age of 15, who 
were not part of the nVS sample.

• Comparisons have been made against other existing 
data sources. These include BiTRe aviation statistics 
for the top 50 routes in australia, rail ticketing data 
and road traffic counts. 

as a final check, a sensitivity test of a simple data 
smoothing methodology, applied to locations where 
sample sizes were small, was used to provide an insight 
into the implications of sampling errors. 

B.4.4.1 Verification of base travel demands 

Reliable independent information on current travel 
demands is only available for air and rail travel (through 
BiTRe and CountryLink respectively). This information has 
been used to verify the travel demand matrices derived 
from the nVS.  
These sources are compared with the nVS in Tables B.6 
and B.7. it can be seen that the match for rail is good. 
However, the nVS estimates for air are lower than the 
total air passenger counts, partly because passengers 
transferring to flights to destinations outside the corridor 
are included in the counts, but are not in the nVS 
estimates1.  information on airport transfers is not readily 
available but, in the Speedrail study, air transfers on 
the Sydney-Canberra route accounted for 26 per cent of 
domestic air trips which may account for the differences 
in the table.

Table B.6 2009 Base rail volumes by route

Route NVS CountryLink % 
Difference

Sydney-Melbourne 88,000 75,000 17%

Brisbane – Sydney 29,000 27,000 8%

Sydney-Canberra 58,000 55,000 6%

Table B.7 2009 Base air volumes by route (millions)

Route Base (NVS) Observed % 
Difference

Melbourne-
Sydney

5.8 7.1 -17

Brisbane-Sydney 2.7 4.3 -38

Brisbane-
Melbourne

1.8 2.7 -34

Gold Coast-
Sydney

1.4 2.1 -34

Gold Coast-
Melbourne

1.1 1.6 -29

Canberra-
Melbourne

0.8 1.1 -29

Canberra-Sydney 0.5 1.0 -56

1 For the purposes of these HSR forecasts, it is assumed that air transfer 
passengers would be unlikely to transfer to HSR and they have consequently 
been excluded from the base travel data.
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While there is no directly comparable car travel data, traffic 
counts at the major inter-city sites were compared with the 
travel volumes at those sites derived from the nVS data. 
as the latter excludes local, short-distance travel, locations 
which are less likely to be dominated by short-distance car 
trips (Table B.8) were selected. The Tugun site is close to 
the Gold Coast and adjacent to the Gold Coast airport in 
a developed area, explaining the large differential, while 
the other two sites appear to be consistent with broad 
expectation.

Table B.8 Comparison of NVS car travel estimates with traffic counts 
(millions)

State Location Year Annual count 
(all vehicles)

NVS estimate 
(cars)

Queensland pacific Highway (Tugun) 2009 15.6 1.4

Victoria Hume Highway (between 
Seymour and Benalla)

2009 3.6 1.8

new South Wales Hume Highway (Yass) 2006 3.7 1.1

The check on the reliability of the base patronage 
demand matrices taken from the nVS using a simple data 
smoothing procedure showed an approximately five per 
cent difference in the HSR forecasts.  average differences 
in individual station boardings and alightings were under 
10 per cent. These differences would not have an impact 
on a comparison study for corridors or station locations.
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Figure B.3 Comparison of a model back-forecast with air travel trends, 1994-2010: total of major routes

B4.5 Projections of travel demand growth

B.4.5.1 Overall travel demand

There is limited data on past trends in total travel demand in 
the east coast corridor. However, BiTRe analysis suggests 
that inter-city travel between Brisbane and Sydney and 
between Melbourne and Sydney is forecast to increase by 
approximately three per cent per annum2.

B.4.5.2 Air travel demand

an analysis of past trends in travel demand in the east 
coast corridor has informed the methodology for projecting 
these demands into the future3.
a model of aviation demand has been fitted to the trends 
in air travel in the corridor between 1994 and 2010. This 
was a period of considerable change in the australian (and 
global) aviation industry, with such notable events as:
• 2000 – Virgin Blue launched.
• 2001 – Collapse of ansett.
• 2001 – World Trade Centre (9/11).
• 2002 – Bali bombings.
• 2003 – SaRS outbreak.
• 2003 – Qantas established low cost subsidiary Jetstar.
• 2006 – australian airlines ceased operation.
• 2007 – Tiger airways commenced in australia.

2 Bureau of infrastructure, Transport and Regional economics, Working paper 
75: national road network inter-city traffic projections to 2030, 2009.

3 aVSTaTS/BiTRe aviation data, Top Fifty Routes.

The model uses a population elasticity of 1.0, an income 
elasticity of 1.0 and an air fare elasticity of -0.6. it is 
consistent with the expected range of demand elasticities. 
The fit of this model to the past trends in air travel is 
summarised in Figures B.3 to B.6.
For the major routes in the study area, the model 
predicts the trend in aggregate demand well (Figure B.3) 
and indeed it is effective for most of the major routes 
individually (Figure B.4).
Smaller routes (i.e. fewer than one million air passengers 
per year) have been pooled into three categories (Figures 
B.5 and B.6): 
• established minor routes (e.g. Canberra-Sydney and 

Canberra-Brisbane).
• new minor routes (e.g. Sunshine Coast routes).
• Regional routes (e.g. albury-Wodonga, Wagga Wagga, 

dubbo, Coffs Harbour, port Macquarie and Ballina).

Regional route data prior to 2005 is not included due 
to significant changes in service patterns caused by the 
collapse of airlines in the period 2001 to 2003. While 
there were significant variations in the trends between the 
individual routes, it is clear that overall the model is also 
effective at predicting the aggregate trends across the 
three categories of minor route.
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Figure B.4 Comparison of a model back-forecast with air travel trends, 1994-2010: major routes
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Figure B.5 Comparison of a model back-forecast with air travel trends, 1994-2010: minor routes
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Figure B.6 Comparison of a model back-forecast with air travel 
trends, 2005-2010: regional routes
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B.4.5.3 Rail travel demand

it is apparent from Figures B.7 and B.8 that there is no 
consistent recent trend in rail travel, but it seems likely 
the competition from discount airlines had a major impact. 
demand has grown since 2008. The CountryLink express 
passenger train (xpT) patronage in Figure B.7 includes 
trips to and from regional towns, e.g. Sydney to albury-
Wodonga.  

Figure B.7 Ten-year trend in Sydney-Melbourne XPT patronage 
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Figure B.8 Three-year trends in other regional rail services 
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B.4.5.4 Car travel demand

discounting the high growth rates at Robina, affected by 
local Gold Coast traffic, the rates of traffic growth at the 
count sites which intercept long-distance travel (Table 
B.9) appear lower than might be expected if the income 
elasticity of demand was close to 1.0. Real fuel prices have 
increased significantly since 2003, and this may have had 
a small effect on traffic growth. 

Table B.9 Traffic growth rates on major inter-city routes

Route Annual 
growth rate

Location and period

Sydney-Melbourne 1.9% Hume Highway (between 
Seymour and Benalla), 
1994-2004

Gold Coast-Sydney 5.6% pacific Highway (Robina), 
1999-2009

Brisbane-Sydney 2.3% pacific Highway (Tugun), 
1996-2006

Sydney-Canberra 1.9% Hume Highway (Southern 
Highlands), 2001-2006

B.4.5.5 Patronage demand projection methodology

BiTRe’s models for the projections of inter-city traffic4 
have formed the basis of the methodology, as this is 
also consistent with aviation forecasting techniques. The 
formulation is an elasticity model sensitive to the trip origin 
and destination populations, income (Gdp/capita) and the 
‘real generalised cost’ of travel.   
This general model has been adopted with modifications 
relating to the formulation of the overall forecasting 
methodology and to the context of the east coast corridor. in 
particular, the generalised cost elasticity has been omitted 
from the projection formula as the study methodology 
includes separate processes for predicting modal transfer 
and travel growth (induced travel) based on changes in 
travel costs. The Gdp/capita elasticity values have also 
been reviewed in the east coast corridor context.

4 national road network inter-city traffic projections to 2030, Wp71, BiTRe 
2009.
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The general form of the model for forecasting growth in 
travel demand relating to population and economic growth 
(but excluding changes of transport mode and induced 
travel) is as follows:
 Travel demand growth =  
 (∆popo x ∆popd)

0.5 * (∆Gdp/head)β  
 where:

∆popo is the ratio of the projected future 
population to that in the base year, for the trip 
origin zone.
∆popd is the ratio of the projected future 
population to that in the base year, for the trip 
destination zone.
∆Gdp/head is the ratio of the projected 
australian Gdp/head to that in the base year5.
β is the demand elasticity to Gdp/head.

Concerning the parameters of this model, for air travel, it 
has been demonstrated that aviation models incorporating 
a Gdp/capita elasticity values of β=1.0 fit the trends in air 
travel for the east coast routes affected by the proposed 
HSR service. This elasticity is broadly consistent with the 
Sydney aviation Capacity Study and BiTRe’s own forecasts.  
For car, a lower income elasticity (β=0.7) was estimated 
on the Speedrail project. data on traffic trends between 
Sydney and Canberra, Canberra and Melbourne and 
Brisbane and Sydney at traffic sites away from the main 
cities, although not definitive, gave some justification for 
using this more conservative value, which has therefore 
been adopted.
For rail and coach, the income elasticity has been based 
on the (lower) value estimated for the Speedrail study 
(β=0.57). The evidence on rail travel demand is of no 
overall growth over the past decade in the xpT Sydney-
Melbourne train service and of no growth in the period 
2006-2009 in other parts of the east coast corridor. 
However, the xpT trend suggests that it may have been 
affected by the introduction of no-frills airline services and 
that it would be inappropriate to conclude that the income 
elasticity is insignificant. With this background, it has been 
preferred to use the lower income elasticity established in 
the Speedrail study.
it has been assumed that the demand elasticities will 
reduce through time as the market matures (Table B.10). 
This is an approach consistent with aviation forecasting 
techniques which, for this study, has been applied to all 
inter-city travel demands. 

5  State GSp/head trends are assumed to reflect australian Gdp/head.

Finally, it is expected that the distributions of employment 
within the metropolitan areas could have an effect on 
HSR patronage demand separate from that of population, 
particularly for business travel. However, as the states’ 
projections of the employment distributions for the three 
metropolitan areas do not change significantly in future, 
this factor can be ignored in the projections (because of 
its stability through time).

Table B.10 Travel demand elasticities to income growth

Year Air Car Rail/coach

2009 1.00 0.70 0.57

2031 0.85 0.64 0.54

2056 0.73 0.59 0.51

B4.6 East coast model structure and parameters

The east coast model predicts the degree of transfer from 
other modes to HSR. The amount of induced travel has also 
been calculated in relation to the overall improvements in 
accessibility brought about by HSR, which allows for both 
HSR and the existing modes (which contribute towards 
accessibility).

Figure B.9 Structure of the diversion models 
induced travel

Coach/standard rail

airHSR

Car

The most commonly used form of mode choice model is 
termed ‘logit’ and based on consumer choice theories. 
The hierarchical or nested logit form of the model in 
Figure B.9 is a version of this which is used when many 
different modes of transport are to be represented, and 
the particular structure illustrated in the figure has been 
adopted for the east coast patronage demand forecasts. 
Given the forecast of overall travel demand, the model 
forecasts the share of that demand which would be carried 
by each mode of transport.
The structure used includes an upper ‘nest’ for the 
choice between car, combined coach and standard rail, 
and combined air and HSR. There is a lower ‘nest’ which 
forecasts the split between air and HSR. in this structure, 
the mode shares in the lower nest are more sensitive to 
changes in the transport level-of-service than the mode 
shares in the upper nest. 
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important parameters in this structure are the ‘scaling 
parameters’, which determine the sensitivity of the mode 
shares in each ‘nest’ to transport level-of-service changes, 
and the value of time which, together with the scaling 
parameter, determines the sensitivity of mode shares to 
changes in fares and other costs of travel.  
induced travel forecasting processes have been 
established in most of the previous high-speed line studies 
and there is some international opinion on the subject. The 
process involves adding a further level to the logit hierarchy 
to cover induced trips, as shown in Figure B.9.
There are two main inputs to this model:
• The projections of travel demand, described in the 

preceding section.
• The level of service offered by each mode of transport.

The projected travel demand is segmented by business 
and non-business trips (based on the nVS trip purpose 
classifications). a visitor/resident segmentation has been 
included.
The form of the function describing the overall level of 
service offered by a specific transport mode is termed 
‘generalised time’.
The parameters of the logit model have been set based 
on existing models to give sensible elasticities and cross-
elasticities:
• The inter-city parameters are based on published 

european Community research on HSR mode shares.
• The medium/long and short-distance regional models 

are based on the Speedrail work.

The reason for using these different models to set up 
parameters is the variation in model sensitivities which is 
found with journey distance – and in this study the range 
of distances is exceptionally large.  
Various verification tests and comparisons with other 
studies were used to confirm the reasonableness of this 
model system. among these were tests of the model 
sensitivities against the international evidence.

B.4.6.1 Specification of generalised time

Formulation of generalised time
The level of service offered by the alternative travel 
modes is a combination of journey time and cost and, 
for public transport, access and wait times. The following 
formulae, expressed in generalised minutes, combine 
these individual components of level of service (LOS) into 
a single measure (the generalised time):

Bus/coach: Time + ßb Wait +Øb.access + Fare/VoT 
Standard rail:  Time + ßr Wait +Ør.access + Fare/VoT
air: Time + ßa Wait +Øa.access + Fare/VoT 
Car: Time + ((VCost)/n)/VoT   
where:

Time = in-vehicle journey time (mins).
Wait = 0.72 x headway0.75

(australian Transport Council (aTC) guidelines).
access = access + egress time (mins).
Fare = cost of a single journey ($).
VoT = value of time, to convert dollars to generalised 
minutes ($/min).
VCost = vehicle operating costs ($).
n = group size.
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Access/egress times
To estimate access and egress times for the generalised 
time function, the simplifying assumption was made that 
the same access/egress mode will be used by all people 
from the same market segment making the same type of 
access journey (based on geography and main mode), the 
mode assumptions being specified in Table B.11.

Table B.11 Access/egress modes to/from rail/bus stations and 
airports

Origin/
destination

Point of mode 
access

Segment

Resident 
non-business

Visitor 
non-business

Business

CBd airport

pT

Taxi

CBd Station pT

Suburban station Taxi

Suburban 
(non-CBd metro)

airport Car Taxi Taxi

CBd station pT Taxi

Suburban station Car Taxi Taxi

Regional airport Car Taxi Taxi

Regional station Car Taxi Taxi

Note. PT= public transport

The access generalised times were computed as:
Car: Time + ((pCost)/n)/VoT
pT: Time + Wait + Fare/VoT
Taxi: Time + ((Fare)/n)/VoT
where:

pCost = perceived cost of access trip, including 
parking cost.
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Generalised time parameters
The values of the parameters of generalised time used in 
the model are given in Table B.12. The wait and access/
egress parameter values (Table B.13) were based on aTC 
guidelines.

Table B.12 Generalised time parameter values (2010)

Other Parameters Market Unit Business Non-business Sources

VoT inter-city $/hr 84.3 26.4 SKM estimate

Long regional $/hr 63.3 19.8

Short regional $/hr 42.2 13.2

Group Size inter-city persons/car 1.2 2.5 SKM estimate

Long regional persons/car 1.2 2.5

Short regional persons/car 1.2 2.5

Vehicle operating cost all c/km 19.3 14.5 austroads, see below

parking duration all days 2.2 3.1 nVS

parking cost at CBd/
suburban stations/
airports

all $/day 20.0 10.0 -

Table B.13 Wait and access time weights

Cost ATC Guidelines HSR Model
Wait time weight expected wait time 1.4-2.0 depending on congestion.

Unexpected wait time 3.0
2.0 

Car access time weight
1.4 (normal)
1.2 for short walks (<5mins)
1.8 for long walks (>20mins)

1.4 for all modes

pT access time weight

Taxi access time weight

in-vehicle time weight 1.0, up to 2.0 if crowded 1.0

Vehicle operating costs
The UK’s Transport analysis Guidance (WebTaG) states that 
the cost used in the model should represent the perceived 
component of vehicle operating costs (VOC). For non-
business travel this is typically fuel plus parking costs. 
according to the australian Bureau of Statistics (aBS) 
Survey of Motor Vehicle usage, average fuel consumption 
by passenger cars was 11.5 litres per 100 kilometres in 
2007 (latest available survey). This equates to 0.115 litres 
per kilometre. 
an average fuel price for 2010 has been sourced from 
the australian institute of petroleum annual Retail price 
spreadsheet (http://www.aip.com.au/pricing/retail.htm). 
The average price for unleaded petrol in australia was 
reported as 126.3 cents per litre. Combining this value with 
the aBS fuel consumption assumption given above yields a 
fuel component of VOC of 14.5 cents per kilometre.
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WebTaG also states that businesses perceive the full 
resource cost of operating a vehicle (i.e. business VOC) 
should include repair and maintenance costs as well as the 
fuel component. However, austroads (2008) recommends 
an average vehicle repair and maintenance cost of 4.5 
cents per kilometre (2007 prices) should be added to the 
fuel cost. 
inflating using Cpi, this equates to 4.8 cents per kilometre 
(2010 prices), giving the VOC values in Table B.14.

Table B.14 Vehicle operating costs (cents per kilometre)

Component Business Private

Fuel 14.5 14.5

Repair and maintenance 4.8 n/a

Total 19.3 14.5

Values of time
This study’s modelling has specifically distinguished three 
markets: shorter-distance regional, medium/long-distance 
regional and inter-city (capital cities) trips. The values of 
time used were:

• Shorter-distance regional trips were modelled using 
standard values of time, the austroads values (2010) 
of $42.2/hr and $13.2/hr for business and non-
business trips respectively.

• Medium/long-distance regional trips were modelled 
using values of time which are 50 per cent higher than 
these standard values: $63.3/hr and $19.8/hr for 
business and non-business trips respectively.

• Very long inter-capital city trips were modelled using 
values of time which are 100 per cent higher than 
these standard values: $84.3/hr and $26.4/hr for 
business and non-business trips respectively.

These values have a broad compatibility with the australian 
findings in past studies and the variations found in the 
international work6. 

6 in abrantes and Wardman, Meta analysis of UK Values of Time: an Update 
(Transportation Research a, 2001), a distance elasticity of 0.16 was found 
and a doubling in the value of time between metropolitan trip lengths and 
australian inter-city journey lengths is broadly consistent with this.

The aTC evaluation guidelines were initially considered. 
However they do not consider the increase in value of 
time with distance, which is indicated by the international 
evidence7 8. if this issue is ignored, there is the risk of 
unreasonable HSR forecasts. 
The study was not in a position to estimate model parameter 
values from observed or stated preference data and so 
international and australian experience was reviewed9.

UK HS2 Study (London-Birmingham)
in broad terms, the values of time suggested for high-
speed and classic rail in this project were around double 
that of Webtag standard values, and are also broadly 
compatible with the values in the London airport surface 
access models (Table B.15).

Very Fast Train Study (Sydney-Melbourne,1991)
The following are the understood values of time obtained 
in stated preference surveys in 1987, updated to 201010:
• Car: $95.6/hr and $44.4/hr for business and non-

business respectively.
• air: $105/hr and $40.8/hr for business and non-

business respectively.
• Coach: $33.9/hr for all purposes.
• Rail: $13.5/hr for all purposes.

Speedrail (Sydney-Canberra)
These are the model values (derived through stated 
preference) updated to $201011:
• Sydney-Canberra market, business: $78.5/hr.
• Sydney-Canberra market, non-business: $16.2/hr.
• intermediate markets, business: $31/hr.
• intermediate markets, non-business: $17.5/hr.

7 Wardman, public Transport Values of Time, Working paper 564, december 
2001.

8 institute for Transport Studies, University of Leeds and John Bates Services, 
Values of Travel Time Savings in the UK, Technical Report to department for 
Transport, January 2003.

9 Values have been updated by Gdp/capita growth (elasticity of 1.0).
10 These values would be 20 per cent lower if a Gdp/cap elasticity of 0.8 had 

been used for the trend to 2010.
11 These values would be 10 per cent lower if a Gdp/cap elasticity of 0.8 had 

been used for the trend to 2010.
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Table B.15 Comparison of VoTs (UK pence/min, 2002 prices and values

Segment PSM 
classic 
rail

PSM HSR NRTS WebTAG LASAM 
(2003)

Business 51.20 61.60 51.40 36.85 63.8/67.9

Commuting 12.6 18.1 23.76 8.4 -

Leisure nCa 13.7 18.6 13.76 7.43 25.3

Commuting nCa 12.6 18.1 17.65 8.4 -

PSM: Planet Strategic Model (based on stated preference data).

NRTS: models estimated from the National Rail Travel Survey.

LASAM: London Airports Surface Access Model, 2003 (medium  
 income values of time).

NCA: Non car available.

Austroads recommended values
The VFT and Speedrail values of time may be compared 
with austroads’ recommended values of time12 of:  
$42.17/hr and $13.18/hr for business and non-business 
car trips respectively. it is clear that they generally reflect 
a relationship of increasing values of time with distance.
Thus the available evidence is persuasive for an increase in 
the value of time with trip distance. Both of the references 
to UK research indicate that the values of time for longer-
distance interurban trips could be 50 to 100 per cent  
higher than the average and this is consistent with the 
specific examples quoted above.
Levels-of-service and generalised times for future year 
scenarios
Historic data on traffic speeds in Melbourne together with 
model projections of future traffic speeds in Brisbane 
and Sydney have been obtained. The expectation is that 
speeds within the metropolitan areas will decline without 
further investment in road infrastructure. The extent of 
new road infrastructure development over the next 50 
years is uncertain and, on the basis of the aforementioned 
information, it has been assumed that average speeds 
will decline on average by 0.5 per cent per annum for all 
journeys; i.e. a reduction in speed of eight per cent in 2026 
and 26 per cent in 2056.
For all other modes of transport, no changes in level of 
service are assumed – in particular, there is no assumption 
of a competitive reaction to HSR from the airlines.
according with international practice, the future values of 
time for non-business and business travel are assumed 
to increase with elasticities of 0.8 and 1.0 to GSp/head 
respectively13. 

12 That report recommended that unpaid private travel time be valued at 40% of 
seasonally adjusted full time average weekly earnings for australia, assuming 
a 38-hour week. paid private time for non-commercial vehicles (cars and 
vans) is to be valued at 135% of full-time average weekly earnings less seven 
per cent assumed for payroll tax, effectively a rate of 128 per cent, assuming 
a 38-hour week. 

13 UK department of Transport, Webtag Unit 3.5.6: Values of Time and 
Operating Costs.

B.4.6.2 Hierarchical Logit Model parameters

Review of mode scaling parameters
The expected values of the scaling parameters of the logit 
model were reviewed in the HSR context. With generalised 
times expressed in units of minutes, scaling parameters are 
directly comparable (and, where appropriate, transferable) 
between studies/models.

Mode choice
The scaling parameter values in Table B.1 confirm the 
expected trend of reducing parameter values as distances 
increase: from 0.04 to 0.08 for metropolitan journeys to 
around 0.02 for long-distance inter-city journeys. despite 
this variation, there is a large degree of consistency in the 
broad magnitude of the scaling parameters.

induced traffic
The HST-Oost study suggests that for induced traffic, the 
evidence is for a scaling parameter value about one third of 
that for the modal choice while the Speedrail benchmarking 
report offered evidence of induced patronage demand 
proportions of the new rail demand in the range 12 per 
cent to 55 per cent14.
The induced demand forecast on Speedrail (as a proportion 
of new rail travel) was 17 per cent while the original 1990 
VFT study reported induced demand on the VFT of 35 
per cent15. The 2001 Study applied induced travel factors 
of +15 per cent and +30 per cent for business and non-
business trips respectively. it is also possible to set the 
size of the induced parameters to reproduce broadly the 
expected demand sensitivity to pricing in situations where 
there is little modal competition (such as for air travel and 
medium distance car travel).

14 Speedrail patronage and Revenue Forecasts, Tech note 4 Benchmarking, 
SKM/MVa 1999.

15 access economics, Cost Benefit Study of the VFT project, 1990.
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Scaling parameters used
The nested logit model uses the scaling parameters in 
Table B.17 which have been derived from this review of 
international and local evidence. The induced patronage 
demand model is based on that used for VFT and other 
HSR studies, and is of the form:

Total demand (including induced travel)  
= Base demand * exp(α . ∆CC)

where:
∆CC is the change in the ‘composite cost’ (or 
logsum) aggregated over all the transport modes.

The induced patronage demand model parameters are 
also given in Table B.17. They are consistent with values 
used in other studies and are also set to reproduce broadly 
the aviation fares and car travel operating cost elasticities 
generally to be expected.
aSCs (alternative specific constants) for existing modes 
have been estimated to reproduce current (2009) mode 
shares. The HSR aSCs for inter-city travel have been 
inferred from the model reported in the eC work on HSR. 
For other travel, the HSR aSCs have been set to reproduce 
the original Speedrail forecasts (with Speedrail level of 
service).

B4.7 Review of travel demand elasticities for 
verification tests

all of the independent evidence on inter-city rail elasticities 
is from europe (Table B.18). all reports emphasise that 
the values are very sensitive to the mode shares for the 
context being studied. The general findings are that:

• Rail time elasticities exceed -1.0 with business value 
being higher than non-business.

• Rail fares elasticities are generally on average smaller 
than -1.0 with business values being lower than non-
business.

• Frequency/headway elasticities are around -0.2/-
0.25.

Table B.16 International evidence on the values of the scaling parameters used in inter-city/interurban travel demand studies

Source Mode 
Choices

Values of Scaling Parameters (trip purpose)

inter-city/long-distance

eC1 air/HSR 0.010

US/Texas2 air/car 0.009, 0.022 (business); 0.005, 0.029 (non-business)

pBKa3 air/rail/car 0.007, 0.008, 0.011 (business)

HST-OOST (international), the netherlands 0.02 (business); 0.01, 0.02 (other)

Regional medium distance

Speedrail Study: Sydney-Canberra trips air/HSR/other 0.02 (business), 0.013 (other)

Regional short distance

Speedrail Study: intermediate trips HSR/other 0.037 (business), 0.017 (other)

Regional Fast Rail Study, Victoria Car/rail 0.014 (other)

LdTM, The netherlands4 0.05, 0.04 (Business); 0.017, 0.03 (optional)

Metropolitan models

Melbourne integrated Travel Model (MiTM) Car/ pT 0.05, 0.08 (other)

auckland Regional Transport Model (aRT3) 0.04 (other)
Notes: 1.Costs in units of minutes.  

2. Where more than one scaling parameter values are given, the scaling parameter (the factor applied to generalised time) varies by mode, and the range of 
values used is indicated in the table (in no particular order).
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Table B.17 Model scaling parameters adopted (for generalised times measured in minutes) 

Market Business Non-business Induced 
demand

Nominal 
distance

Upper 
nest

Lower 
nest

Upper 
nest

Lower 
nest

inter-city -.007 -.01 -.007 -.01 -.002 >800 kms

Long regional -.013 -.02 -.01 -.013 -.0025 250-800 
kms

Short regional -.03 -.015 -.003 <250 kms

Note: The scaling parameters vary between the upper and lower ‘nest’, but not between the modes in each ‘nest’.

Table B.18 International evidence on inter-city/inter-urban travel demand elasticities 

Source Values: direct elasticities
SKM aviation elasticities domestic air fares: -0.6 to -1.0

Booz (Sydney aviation Study) domestic air fares: -0.2 to 0.3

Long distance Travel Model, the 
netherlands, 19875

Rail time: -1.5 (business) -0.57 (optional)
Rail fares: -0.45 (optional)
Car time: -1.17 (business), -0.59 (optional)
Car costs: -0.12 (optional)

HST-OOST HSR time:-0.27(domestic business), -0.22 (domestic optional), -1.58 (international 
business),  -0.84 (international  other)

Hooper, 19936 Rail fare: -0.7 to -0.1

MVa Review7 UK rail fare: -0.5 (business), -1.2 to -1.5 (non-business)
Swedish rail time: -1.0 to -3.4; fare -0.3 to -1.2; frequency 0.14 to -0.6
French rail time: -1.2 to -1.4
UK air fare: -0.6 (business), -1.2 (non-business)

MVa Review8 HSR traffic generation: 5-10% (business), 10-20% (non-business)

prideaux (BR Board) 19809 Rail fare elasticities: -0.6 to -1.2 

Wardman (2010) (UK)10 Long run fare: -1.11

Wardman (2011) (UK)11 80 kms 160 kms 320 kms

 Rail time -0.93 -1.11 -1.31

 Rail headway -0.22

 Car time -0.26
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B4.8 Benchmarking the east coast model 
performance

The performance of the model has been benchmarked 
from three perspectives:

• its sensitivity to level of service changes, which is 
a fundamental outcome of the patronage demand 
forecasting procedures, has been compared with 
recognised values from local and international 
evidence.

• The inter-city forecasts of the impacts of HSR on 
air travel have been compared with international 
experience.

• The forecasts have also compared with those of the 
three previous studies in the corridor: 1991 VFT16, 
1999 Speedrail and 2001 arup-TMG17.

B.4.8.1 Sensitivities

The tests are designed to evaluate the sensitivity of the 
model system to the key inputs, comparing them with 
recognised values. The sensitivity is measured by the 
direct elasticity of demand to changes in key aspects of 
transport level of service18. They are summarised in Table 
B.19, where a generally good match is evident. 

Table B.19 Comparison of the implied model direct demand 
elasticities with evidence from other studies

Test Direct elasticities

Model Evidence (refer Table 
B.19)

HSR fare -0.9 -1.0 or more

HSR in vehicle  
journey time

-0.5 Less than -1.0

Car journey time -0.3 -0.26

HSR headway -0.1 -0.22

air fares -0.75 -0.6 to -1.0

16  Cost Benefit Study of the Very Fast Train project, access economics, 1990.
17  east Coast Very High Speed Train Scoping Study, aRUp-TMG, 2001.
18 For example, if HSR fare is increased by (+) 10 per cent and the patronage on 

HSR reduced by (-) 9 per cent then the direct demand elasticity is the ratio of 
these two changes or -0.9. Values close to zero indicate that the demand is 
not very sensitive to changes in that aspect of level of service, while values 
close to or exceeding 1.0 indicates a high level of demand sensitivity. 

B.4.8.2 Inter-city forecasts

The inter-city forecasts for Sydney-Melbourne and 
Brisbane-Sydney for 2036 were calculated based on 
the assumptions shown in Table B.20. note that fares 
and times have been modelled for 2036 from the 2009 
base. For illustrative purposes, the times between the 
city centres is given in the table, but in the model the 
suburban areas are distinguished from the city centres 
and have appropriate times and costs associated with 
them, including the access trips to airports and stations.
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Table B.20  Modelling assumptions on travel times and costs for 2036 
demands19 20

Characteristic Modes

Air HSR Coach Rail Car
Sydney CBd-Melbourne CBd

Fare or vehicle operating cost ($) 
(xx/yy: non-business/business, where applicable)

96/191 83/169 104 91/128 137/183

Travel time (hr:mins) 1:3519 2:3719 12:1019 10:4019 12:1120

Brisbane CBd-Sydney CBd

Fare or vehicle operating cost ($) 
(xx/yy: non-business/business, where applicable)

73/172 81/166 149 91/128 147/196

Travel time (hr:mins) 1:30 2:34 15:20 14:05 13:00
Note: Vehicle operating costs include fuel and parking costs.

a major research exercise commissioned by the european 
Community21 collected evidence on HSR market shares 
(of the combined rail/air market) in a range of european 
contexts, which is reproduced in Figure B.10 with the HSR 
mode share forecasts for Sydney-Melbourne and Sydney-
Brisbane shown for comparison. General consistency 
with the international evidence is evident, although the 
australian HSR shares are slightly lower, particularly 
on the Brisbane route, probably because of the better 
accessibility of the australian airports to the cities.

Figure B.10 Consistency of inter-city HSR: air shares with 
international experience 

19 excludes access, egress and check-in/boarding times.
20 includes en-route stops.
21 eC report by SdG: air and Rail Competition and Complementarity, 2006.
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B.4.8.3 Previous Australian studies 

Table B.21 compares the study forecasts with those of 
previous studies. no attempt has been made to set these 
up on a comparable basis (with similar HSR services, 
running times and fares) and, consequently, these are 
only intended to establish whether the forecasts are in a 
similar range. 
The VFT forecast was for 1995 and a three-hour journey 
time between Sydney and Melbourne. an approximate 
update of the VFT forecast to the base year for this study 
would imply a VFT 2009 forecast of approximately 13 
million passengers per annum.
The Speedrail forecasts were for 2011, and are compared 
with a 2011 forecast from this study (interpolated from the 
base and future years forecasts used on this study).
The arup-TMG forecasts were for 2021 and are compared 
with a 2021 forecast from this study (interpolated from the 
base and future years forecasts used on this study). The 
arup-TMG HSR services were for a 350km/h HSR service 
but the times between the major cities were much slower 
(4.1-4.6 hours for Sydney-Melbourne and Brisbane-Sydney) 
than those used in this study (approximately 2.6 hours).
it is apparent that, when allowance is made for the slower 
HSR service assumed in the arup-TMG study, the forecasts 
from all three studies have a level of consistency.

Table B.21 Comparison of the east coast model forecasts with those 
of previous studies

Market Annual patronage forecast (million passengers)

VFT Speedrail Arup-TMG This study*

1995 2011 2021 2011 2021

Total route patronage

Sydney-Melbourne 9.5 12.1 11.7 16.4

Brisbane-Sydney 14.1 16.1

Brisbane-Sydney-Melbourne 32.4 34.7

patronage demands between cities/towns

Brisbane to/from Sydney 2.0 2.3

Sydney to/from Melbourne 4.6 5.6

Sydney to/from Canberra/aCT 2.4 3.2 3.2 4.5

Central Highlands to/from Sydney 1.4 0.33 1.0 1.6

Central Highlands to/from Canberra 0.25 0.15 0.3 0.5

Station boardings

Melbourne 4.8-5.1 5.2

Sydney 4.2-9.9 12.8

Brisbane 3.0-3.3 3.3

Canberra 3.1 3.7

HSR journey times between capital cities 3 hours - 4 - 4.5 hours 2.6 hours

*Interpolated from base and future year estimates.
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B5 Newcastle to Sydney model

B5.1 Introduction

This section describes new travel surveys that were 
undertaken in the newcastle to Sydney corridor and an 
overview of the patronage demand forecasting procedures 
used in the model. it presents the current travel demands 
and future growth projections. The structure of the 
patronage demand model and the parameters used is 
then presented. Benchmarking of the HSR parameters and 
patronage demand forecasts is also provided.

B5.2 Travel surveys 

a survey of newcastle to Sydney rail services, involving 
on-train interviews (and counts) outside the Sydney 
metropolitan area aimed at identifying trips by location 
and purpose was undertaken.
The survey was conducted in February at the 10 main 
stations along the line north of the Hawkesbury River, each 
for one weekday. passengers on the station platforms 
waiting to board the trains were interviewed and the 
passengers on the platforms were counted. Generally the 
interviews were for travel towards Sydney.

The number of interviews and counts at each station are 
given in Table B.22. The interviews were expanded by time 
of day to represent the overall travel demands at the 10 
stations. 
data collected comprised: alighting station, places of 
origin and destination, trip purpose, mode of travel to get 
to and from the train station, type of ticket used and the 
number of vehicles in the household. 
Figures B.11 - B.15 summarise the nature of the 
southbound passenger data collected at the 10 surveyed 
stations, covering time of day, journey purposes, ticket 
type, household car ownership and alighting station of 
destination, based on the expanded data. 
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Table B.22 Details of the rail passenger survey 

Location Survey hours Surveys No of interviews Boarding passenger 
counts

Woy Woy 06:00-18:00 (12hrs) 17-Feb 
2011

110 2470

Gosford 06:00-18:00 (12hrs) 110 3490

Tuggerah 06:00-18:00 (12hrs) 79 855

Wyong 06:00-18:00 (12hrs) 22-Feb 
2011

119 1014

Morisset 06:00-18:00 (12hrs) 120 203

Fassifern 06:00-18:00 (12hrs) 106 297

Cardiff 06:00-18:00 (12hrs) 73 252

Broadmeadow 06:00-18:00 (12hrs) 23-Feb 
2011

82 503

Hamilton 06:00-18:00 (12hrs) 98 637

newcastle 06:00-18:00 (12hrs) 61 891

Total 958 10,612

Figure B.11 Boarding time profile of southbound rail passengers at the 10 stations 
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Figure B.12 Trip purposes for southbound passengers boarding at the 10 stations
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Figure B.13 Ticket types for southbound passengers boarding at the 10 stations
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Figure B.14 Car availability for southbound passengers boarding at the 10 stations
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Figure B.15 Destination of interviewed passengers 
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B5.3 Patronage demand forecasting procedure

in this corridor, near to Sydney, there are existing rail 
services and significant rail commuting from some parts. 
according to the survey of rail users in the corridor (as 
described in B4.2), just over 50 per cent are commuting 
to or from work. There is thus the potential for future HSR-
based commuting to Sydney CBd (and in some options 
parramatta). 
The model structure (Figure B.16) is of a similar form to 
that of the main model.

Figure B.16 Structure of the patronage demand forecasting for the 
Newcastle to Sydney corridor

Here, estimates of the market size and mode shares 
are derived from the journey to work tables of the 2006 
national population Census. 
The growth in commuting demand is then projected as 
a function of the future population growth projections in 
the corridor and the growth in employment in Sydney and 
parramatta.
in order to estimate the diversion to the proposed new HSR 
services, a model of commuter mode choice in the corridor 
has been developed based on good practice and tuned to 
reproduce the mode share patterns along the corridor.   
additionally, the presence of an HSR service to Sydney 
could substantially improve the accessibility of Sydney’s 
employment to the workforce resident in the corridor 
and, in turn, this will encourage a larger proportion of the 
workforce to commute to Sydney (or parramatta). a model 
of the relationship between this propensity to commute 
and accessibility has been developed using the evidence 
of current commuting propensities in the corridor (derived 
from the Census).

Establ ish the s ize of a l l  the commuting market
in  the corr idor  and the current mode shares 

2006 journey to work data from Census, 
for car and train modes.

Forecast the growth in this market for each future scenario to 2056.

HSR Service

Forecast the divers ion to HSR and 
induced travel  demands for car and existing train services.

Outputs  to appraisals HSR patronage and revenues; 
user benefi ts  and impacts  on others.
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A more detailed zone system has been designed for the corridor (Figure B.17), comprising 24 zones, which are based on 
aggregations of the zone system used in the Sydney Transportation Model (STM), the refined zones being designed to reflect 
the distribution of the population in the corridor relative to the existing stations.  

Figure B.17 Zoning system in the Newcastle to Sydney corridor

Newcastle

Sydney
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B5.4 Current travel demands

These were established from the 2006 Census journey to 
work tables (Table B.23) from the corridor zones north of 
the Hawkesbury River to inner Sydney (zone 5001 in Figure 
B.17). The model was limited to the existing car and bus22 
demands presented in the table.   

Table B.23 Commuting trips and mode shares to Inner Sydney and 
Parramatta workplaces in 2006

HSR zone HSR zone description Annual 
trips

Mode share

Car Train Bus Other

To inner Sydney from

34 nelson Bay, Medowie, Maitland 157,000 65% 17% 12% 7%

35 Cessnock, Rothbury, Laguna 47,000 73% 17% 0% 10%

36 Stockton, newcastle, Maryland 174,500 55% 28% 5% 12%

37 Cockle Creek 113,000 65% 28% 3% 4%

38 Floraville, Swansea 108,000 58% 25% 3% 14%

39 Fassifern, dora Creek 170,500 46% 46% 3% 6%

40 Warnervale, Blue Haven 566,000 54% 44% 1% 1%

41 The entrance, Wyong, Wyong Creek 805,500 47% 51% 1% 2%

42 avoca Beach, Bensville 1,138,500 45% 52% 1% 2%

43 Woy Woy, Gosford, Calga 2,449,000 33% 64% 0% 2%

 Total 5,729,000 43% 53% 1% 3%

To parramatta from

34 nelson Bay, Medowie, Maitland 60,000 91% 2% 2% 5%

35 Cessnock, Rothbury, Laguna 19,500 100% 0% 0% 0%

36 Stockton, newcastle, Maryland 41,500 81% 19% 0% 0%

37 Cockle Creek 33,500 88% 12% 0% 0%

38 Floraville, Swansea 30,000 80% 15% 0% 5%

39 Fassifern, dora Creek 39,000 77% 17% 3% 3%

40 Warnervale, Blue Haven 243,500 92% 8% 0% 0%

41 The entrance, Wyong, Wyong Creek 216,000 88% 11% 0% 1%

42 avoca Beach, Bensville 224,500 87% 12% 0% 1%

43 Woy Woy, Gosford, Calga 347,500 76% 22% 0% 2%

Total 1,255,000 84% 14% 0% 1%

22 Bus and other trips are insignificant and have been excluded in this initial 
analysis.
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B5.5 Projections of travel demand growth 

The growth in commuting demands was based23 on the 
forecast growth in population24 in the corridor and the 
forecast changes in employment in inner Sydney and 
parramatta.

B5.6 Newcastle to Sydney model structure and 
parameters

The model predicts the degree of transfer from other 
modes (car and existing rail) to HSR. The amount of 
induced travel, in relation to the overall improvements in 
accessibility brought about by HSR, has been estimated, 
a calculation which allows for both HSR and the existing 
modes (which also contribute towards accessibility).
again, a hierarchical logit structure has been adopted for 
the model, as illustrated in Figure B.18.

Figure B.18 Structure of the mode choice/induced patronage 
demand model

induced 
demand

HSR

car

standard 
rail

B.5.6.1 Current transport level-of-service

The current rail services and fares have been taken from 
timetables and published information. The journey to 
parramatta involves an interchange at Strathfield. access 
to the nearest station in the corridor is based on estimated 
road journey time25.

23  a geometric average of the population and employment growth rates has 
been used consistent with the BiTRe model.

24  it has been confirmed that current forecasts for Sydney assume no 
significant change in activity rates, implying that future workforce trends will 
reflect those of population.

25  egress in Sydney and parramatta is not explicitly modelled and is assumed 
to be the same with and without HSR.

B.5.6.2 Future transport level-of-service

Road journey times have been provided by STM for 2006, 
2026 and 2036. Road times for 2056 have been estimated 
by extrapolating the STM trends.
For existing rail services, no changes in level of service are 
assumed.

B.5.6.3 Model parameters

The generalised time parameters are generally consistent 
with those used in the main model. The major difference 
concerns the existing rail route via Strathfield to 
parramatta, in which the interchange incurs a 20-minute 
penalty calibrated to reproduce the observed mode shares 
(in addition to the waiting time at interchange).
The mode choice model (scaling) parameter26 has been 
based on the standard range of values (Table B.17) but has 
also been tuned to reproduce the variations in commuter 
mode shares in the Sydney-newcastle corridor. Similarly 
the aSC for rail (applicable to both rail modes) has been 
estimated to reproduce the existing commuting rail share 
along the corridor, for both parramatta and inner Sydney 
workplace destinations (as demonstrated in Figures B.19 
and B.20).

26  a value of -0.025, for generalised time measured in minutes.
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Figure B.19 Annual rail commuting trips to/from Sydney by zone in 
Newcastle to Sydney corridor: modelled versus observed census data
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Figure B.20 Annual rail commuting trips to/from Parramatta by zone 
in Newcastle to Sydney corridor: modelled versus observed census data
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at present there is very little commuting to Sydney from 
newcastle, but a significant proportion of the Gosford 
workforce travels to inner Sydney workplaces. although, 
strictly speaking, commuting travel is not generated, the 
consequence of a new HSR service would be to improve 
the accessibility of inner Sydney workplaces to the corridor 
workforce, and therefore to increase the proportion of the 
corridor workforce which commutes to Sydney.

Figure B.21 Induced patronage demand model and its fit to observed 
(Census) data for Sydney workplaces
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Figure B.22 Induced patronage demand model and its fit to observed 
(Census) data for Parramatta workplaces
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The relationship between the propensity to work in Sydney 
and parramatta and accessibility27 to these workplaces is 
clear from the Census data and an induced travel function 
has been fitted to these curves, as shown in Figures B.21 
and B.2228. 

27  accessibility is measured by the composite (or logsum) cost which combines 
the travel costs by car and train into a single accessibility measure.

28  The function has a parameter value of -0.02.
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B5.7 Benchmarking the Newcastle to Sydney 
model performance

Like the east coast model forecasting procedures, the 
performance of the model has been verified in terms of 
its sensitivity to level of service changes. a comparison of 
the base year rail loadings with RailCorp ticketing data was 
also undertaken.

B.5.7.1 Sensitivities

The implied demand elasticities from the model are 
reproduced in Table B.24 and, where possible, compared 
with independent evidence. The evidence in this case is 
the test range used for validating urban strategic models, 
derived from a range of sources. 
The sensitivity to changes in vehicle operating costs is 
higher than the test range, most likely because this is a 
medium-distance corridor in which the car and rail shares 
are close to 50 per cent and therefore more sensitive 
than the typical context in which the car is the dominant 
transport mode.
The HSR direct demand elasticities are also given, 
indicating the high sensitivity to HSR time and to fares. 
The latter indicates that a lower fare than adopted in these 
illustrative tests would be needed to maximise revenues in 
the corridor.

Table B.24 Implied model direct demand elasticities

Test Direct demand elasticities

Model Evidence

no HSR

Rail fare -0.3 -0.1 to -0.6

Rail time -1.0 -0.2 to -0.8

Vehicle operating cost -0.8 -0.1 to -0.3

With HSR

HSR time -0.9 -

HSR fare -1.8 -

B.5.7.2 Input data comparisons with RailCorp data

The 2006 journey to work Census data on which the model 
is based are compared with RailCorp ticketing data in 
Table B.25. The significant passenger numbers show good 
consistency.

Table B.25 Comparisons of modelling data with RailCorp ticketing 
data

Line segment 2006 Census 
journey to work 
data

2009 rail 
passengers to/
from Sydney*

Hamilton-newcastle 0 164

Hamilton-Wyong 1,620 1,356

Wyong-Gosford 3,506 3,776

Gosford-Woy Woy 8,222 7,794

South of Woy Woy 12,144 11,350

*The RailCorp data is for the peak periods, in the peak directions. 
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Economics
C1 Introduction
This appendix provides details of the assumptions and 
analysis which underpinned the assessment of net 
economic benefits used in the comparison of the medium-
list of corridors. a base corridor was selected for each 
segment and the outputs from the assessment are shown 
as differences in benefits, costs and net benefits (plus or 
minus) compared to the base corridor.  
The appendix is structured as follows:
• an overview of the approach and methods is set out in 

Section C2.
• The approach and detailed assumptions used in the 

analysis of user benefits, operator and government 
revenue and externalities are described in Section C3, 
Section C4 and Section C5.

• The results of appraisal of the medium-list corridors 
are presented in Section C6.

C2 Approach

C2.1 Overview

The comparative assessment of corridors examined the 
net benefits of each corridor compared to the nominated 
base corridor. net benefits comprise HSR user benefits, 
operator net benefits and net external impacts, which 
include non-user net benefits, accident savings on other 
modes and net environment benefits. The analysis followed 
conventional transport appraisal. it therefore used a 
series of assumptions and then applied sensitivity tests to 
assess the robustness of the estimated benefits of each 
corridor to alternative values. The output is therefore a test 
of how estimates of corridor benefits perform compared 
to the base corridor1 under a large number of different 
assumptions. 

C2.2 Analysis of HSR benefits

The assessment of project benefits examined the change 
in consumer surplus (transport users), the change in 
producer surplus (transport operators and government) 
and the external impacts of one HSR investment corridor 
compared to another HSR investment corridor.  

Specifically, the assessment comprises:
• User net benefits – estimated as the difference in 

welfare (consumer surplus) between the base corridor 
and other corridors. Users are willing to pay for faster 
journeys and some gain benefit by diverting from 
competing modes, while others benefit by making trips 
they otherwise would not make. diverted and induced 
trips have been evaluated using standard patronage 
demand modelling and transport appraisal methods.

1 For this analysis, the base for comparison was a nominated corridor 
and not a ‘no HSR’ scenario.

• Operator benefits – rail operators’ net benefit is 
evaluated as fare revenues net of operating costs 
and government taxes. Offsetting this is a loss of 
net revenue to operators of other modes which lose 
patronage to HSR.

• Government taxation revenue – this is estimated from 
changes in operator revenue (through net changes in 
GST revenues) and changes in fuel consumption which 
reduces the tax take through the fuel excise duty levied 
on road vehicles and aircraft.

• Externality benefits – use of existing travel modes 
(car, coach, conventional rail or air) has a range of 
external effects which are impacts on society but which 
do not impose a financial cost on the users. Switching 
existing travel to HSR will change local air pollution, 
noise, accidents and greenhouse gas emissions, and 
could also reduce levels of road congestion, which 
will benefit those who continue to travel by road. HSR 
itself will have negative externalities in construction 
and operation, which have been included in this 
assessment. 

C2.3 Costs

as the objective was to compare corridors, costs were 
calculated as a plus or minus value from the estimated cost 
of each selected base corridor. For analytical purposes it 
was theoretically assumed that a whole network would be 
constructed in five years. Operating costs for HSR were 
developed within an operating cost model. Capital and 
operating cost estimates are presented in Appendix D. For 
other modes, operating costs were estimated in proportion 
to revenue for that mode, based on input-output and other 
data.
in examining costs, it is appreciated that the construction 
of HSR would have wider impacts on the environment. The 
appraisal has therefore included estimates of construction 
greenhouse gas emissions. This is discussed further in the 
section on externalities, namely Section C5.

C2.4 Key assumptions 

The calculation of net benefits is based on assumptions 
about future parameters which are used to make estimates 
of future flows of costs and benefits. The key assumptions 
include the base year used for the appraisal, the length 
of time over which the appraisal is carried out, and the 
discount rate that is used to discount (and compound) all 
future values to a common appraisal year.

Dates used in the appraisal 

The dates used in the study include:
• The base year for the appraisal is 2036.
• all costs and benefits are expressed in 2011 prices: 

where necessary, costs and prices for earlier years 
have been inflated to this year using Consumer price 
indices (Cpi).
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• Construction was assumed to span 2031 to 2036.
• The base patronage demand data are for 2009, based 

on the most recent national Visitors Survey.
• The patronage demand modelling covers the period 

2026 to 2056. 
• patronage demand in 2036 was derived by exponential 

interpolation between 2026 and 2056.
• an allowance was made for a ramp up of service in the 

first five years of operation, starting at 60 per cent of 
modelled benefits in 2036, increasing linearly to 100 
per cent of modelled benefits in 2041. This allows for a 
realistic pace of take up of the new mode by travellers.

• Costs and benefits for the residual value have been 
assessed to 2086.

More detail on methods and dates is provided in the 
following sections.

Base year for appraisal 

a base year is required for appraisal, to which all future 
benefits and costs beyond the base year are discounted, 
and all costs incurred before the base year are compounded. 
2036 was taken as the common date so that all costs and 
benefits have 2036 as the common appraisal year. This 
should not be interpreted as a planned opening year for 
the project. in reality parts of the network might be in use 
before that date and other parts developed after it, but 
for the purposes of the comparative appraisal 2036 was 
agreed as a representative future year. 

Appraisal period and residual value

The appraisal was undertaken over a 20-year period. The 
quantification of each benefit was derived from the outputs 
of the patronage demand model or derived from applying 
unit parameter values to the model outputs. as the outputs 
of the model were provided for 2026 and 2056, values of 
each measure in the intervening years were exponentially 
interpolated, including a ramp up in service and therefore 
in patronage demand in the first five years, starting at 60 
per cent of modelled benefits in 2036, increasing to 100 
per cent of modelled benefits in 2041. This allows for a 
realistic pace of take up of the new mode by travellers. 
a residual value calculation is required because the 
network has economic value beyond the appraisal period. 
2056 represents the appraisal end year, beyond which 
benefits and operating costs are not included in the 
calculation of net benefits. as the HSR network would have 
a life significantly longer than 20 years, it is necessary to 
calculate a residual value of the network at the end of 
the appraisal period, in order to reflect its future ability to 
generate benefits and incur costs. 
Costs and benefits for the residual value have been 
assessed to 2086. Fare revenue was assumed to grow at 
one per cent (real) per annum. The majority of the cost 
calculations were carried out in the opex cost model, 

where an element of these costs covers renewals of track, 
ballast, signals and power supply. This was extrapolated 
beyond 2056 to 2086 on the basis of a zero annual 
increase in costs in real terms. it is assumed that major 
infrastructure such as tunnels, bridges and earthworks 
would not require renewals within the 30-year period to 
2086, although there would be a need for station renewals 
during this period. The assumed date for renewal of 
stations was taken to be 2061 and it was conservatively 
assumed that these renewal costs would amount to 40 
per cent of the original capital costs of the stations. 
Residual value has been reported under the user benefits 
criteria. The relative performance of the corridors does 
not change from those calculated under sensitivity testing 
that excludes residual value. This reflects the effect of 
discounting over a long period of time, as the leverage 
exerted on present values of differences in residual values 
at year 30 is negligible. 

Price year 
all values are expressed in $2011 unless otherwise stated.

Discount rate

all annual values were discounted or compounded to 
2036, using a real discount rate of 7% with alternative 
rates of four per cent and 10 per cent. These discount 
rates are consistent with those adopted by infrastructure 
australia (2010).

C2.5 Transport prices

The use of HSR, and consequently the benefits it generates, 
depends on macro-economic factors such as real income 
growth and on how competitive HSR is compared with 
other modes, which in turn depends on travel times, how 
people and businesses value travel time (which is related 
to income growth), and fares. Fares are related to the 
relative operating costs of cars, aircraft and trains, within 
which labour and fuel costs are significant components. 
For the relative price of travel, air fares have been set, 
conservatively, to be consistent with the Sydney aviation 
Capacity Study and assume a three per cent reduction 
in real terms from 2010 until 2015 and remain constant 
thereafter. 
it has been assumed that HSR fares would be set against 
air fares, and so would follow an identical trend.
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The perceived cost of car travel is projected to increase 
by six per cent over the period 2009-2036 and 12 per 
cent over the period 2009-2056, as highlighted in Figure 
C.1. The fuel costs have been based on the BITRE fuel 
price forecasts. Fuel efficiencies have been used from UK 
Webtag guidance.

Figure C.1 BITRE fuel price estimates 

Source: Gargett (2010), BITRE, adjusted by AECOM for more recent IEA oil price 
forecasts.

For coach, fares are projected to increase at a composite 
rate of:
• 25 per cent of fuel due to increase in crude oil price, 

estimated as for car travel using BITRE fuel price 
forecasts, and assumed impact of carbon prices. 
Webtag guidance suggests no fuel efficiency for 
coaches and as such fuel cost increases are higher for 
coach than for car.

• 25 per cent non-fuel (constant in real terms).
• 50 per cent labour at 1.67 per cent per annum.
In summary, coach costs increase in real terms by 31 per 
cent over the period 2009-2026 and 93 per cent over the 
period 2009-2056.

C2.6	 Other	general	assumptions

A number of other general assumptions were applied to all 
relevant areas of the analysis. 
The values of the macro-economic parameters underlying 
the assessment are set out in Table C.1 and Table C.2.

Table C.1  Macro-economic parameter values

Parameter Value Use in appraisal 

Consumer Price Index (CPI) escalation factors a/

2000 to 2011 1.344 To adjust values 
of externalities to 
2011 prices2005 to 2011 1.158

GDP per head growth rate b/ 1.67% To increase values 
of time and 
externality values 
over time

 
Notes:
a/ From OECD (2011). Average over the period 2001-2010.
b/ Based on Australian Treasury long-term forecasts of GDP growth and 
Australian Bureau of Statistics Medium Growth Series for population.  

In the analysis of externalities it was necessary to use 
values derived from other countries where those countries’ 
appraisal values are expressed in US dollars, Euros or 
Sterling. This requires an adjustment to Australian dollars, 
which could be undertaken using a simple exchange 
rate adjustment or more correctly by adjusting for the 
purchasing power of the currencies used in the calculation. 
As highlighted in Table C.2, Australia’s terms of trade are at 
their highest level since the early 1950s2. It is reasonable 
to assume that the Australian dollar will depreciate from 
its current level over the long term, although long-term 
demand for natural resources could prevent it from being 
restored to a level similar to that in the early 2000s.
Predicting long-term relative price levels and exchange 
rates is extremely difficult, and the sensitivity analysis 
shows that reasonable alternative adjustments for relative 
purchasing power had no effect on the comparison of 
corridors. A five-year average purchasing power parity (PPP) 
was adopted and sensitivity analysis was undertaken with 
a ten-year average PPP and the 2010 PPP.

2  Statement by Glenn Stevens, Governor RBA, March 2011.
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Table C.2 Macroeconomic parameter values – PPP

Parameter 2010
2005-
2010
(Core)

2000-
2010

ppp exchange rates a/

aUd/USd 1.5 1.5 1.4

aUd/eUR 1.9 1.8 1.7

a/ From OECD (2011)

as outputs of the patronage demand model were provided 
for 2026 and 2056, values of each criterion measure in 
the intervening years were exponentially interpolated as 
set out in Table C.3.

Table C.3 Interpolation of values between 2026 and 2056

Category Approach

User benefits User benefits in 2026 and 2056 obtained 
directly from the patronage Model; exponential 
interpolation applied to derive values for the 
intervening years.

Operator 
revenue

net fare revenue calculated from fare revenue 
output from the patronage Modelling and 
estimated operating costs in 2026 and 2056; 
exponential interpolation applied to derive values 
for the intervening years.

Government 
revenue

Loss of fuel excise and resource cost revenue 
in 2026 and 2056 derived from outputs of the 
patronage Modelling; exponential interpolation 
applied to estimate values between 2026 and 
2056.

externality 
benefits

passenger kilometres for each mode in 2026 and 
2056 exponentially interpolated; externality rates 
for each year explicitly calculated and multiplied 
by passenger kilometres for the relevant mode in 
the relevant year.

The appraisal therefore required a number of additional and 
more detailed assumptions, including the values of time, 
future carbon prices and future levels of road congestion. 
details of these assumptions are provided in Sections C3 
to C5. More discussion on the assumptions underlying the 
patronage demand forecasts is included in Appendix B.

C2.7 Sensitivity analysis

The central assumptions used in the analysis are as 
realistic and plausible as feasible. Sensitivity analysis 
was used to test variations of all the assumptions in order 
to perform ‘stress tests’ on the relative performance of 
each corridor for each segment. a critical output was the 
robustness of these appraisal outcomes under different 
assumptions. The appraisal and sensitivity analysis 
established that the appraisal outcomes were robust, that 
is they were unchanged by the use of different parameter 
values. 
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C3 Analysis of user benefits

C3.1 Introduction

There would be changes in consumer surplus associated 
with the operation of HSR, as a result of it providing a 
lower generalised cost3 of transport for individual origin-
destination movements. Consumer’s surplus is the 
difference between what one would be willing to pay for a 
good or service, and what one actually pays.
existing trips that divert to HSR from a competing mode 
could gain from the full amount of the reduction in 
generalised transport costs – this is a measure of the 
change in consumer surplus on existing trips.
Where HSR generates a trip that would otherwise not 
take place, for example because it reduces travel time or 
increases convenience, the benefit of the generated trip is 
less than that of an existing diverted trip. Valuation of such 
trips follows an approach known as the ‘rule-of-half’ (ROH), 
which is discussed below.

C3.2 Approach

The conventional approach to measuring user benefits has 
been adopted. Those who would travel anyway (existing 
trips) between a and B value their journey more than the 
generalised cost of making it, otherwise they would not 
travel. Where HSR reduces the generalised cost, they will 
make the journey by HSR, and the benefit to the user of 
that journey is the change in generalised cost. Time savings 
are usually the major component within generalised cost 
but other elements include journey comfort and safety. 
The benefit to someone making an existing trip is the full 
change in generalised cost.

Table C.4 Values of travel time (2011 prices) 

3 The expression used is generalised cost but is measured in time (as for time 
savings) or time equivalent – for example a given change in comfort is valued 
as the equivalent of so many minutes of time saving.

Where a journey would not have been made in the absence 
of HSR, the ‘new’ journey is less valuable than journeys that 
are being made, otherwise it would have been made in the 
absence of HSR. The value of new journeys by HSR ranges 
from just below the generalised cost in the absence of HSR 
to the generalised cost with HSR. The ‘rule-of-half’ (ROH) 
formula was used to measure the benefits to new trips. The 
formula assumes that the demand curve is linear in the 
range between generalised costs with and without HSR. 
Using the ROH approach, the benefit to someone making 
a new trip is on average half the reduction in generalised 
cost.

C3.3  Assumptions underlying the user benefit 
calculation

The measures of user benefits are obtained directly 
from the patronage demand model. The assumptions 
incorporated in that model are presented in Appendix B. 
The main assumptions used in the economic assessment 
are associated with the value of travel time which is used 
to convert the generalised transport cost produced by the 
patronage modelling. 
Table C.4 sets out the values of time used. These values 
are all in 2011 prices. different values of travel time are 
used in the patronage modelling, reflecting trip length and 
purpose – longer trips and business trips have higher values 
of travel time. Appendix B provides further explanation on 
the different values of travel time.
The patronage modelling applies the following increases to 
the values of travel time:
• Business value of time by the projected increase in 

Gross State product (GSp) per head.
• non-business value of time by 0.8 times the projected 

increase in GSp per head.

Values of time in $ per hour in 2011 prices

Trip purpose/length 2011 a/ 2026 2036 2056

Business

Short regional $43.70 $58.0 $68.4 $95.3

Long regional $65.60 $86.9 $102.6 $142.9

inter-city $87.40 $115.8 $136.6 $190.3

Leisure

Short regional $13.70 $17.1 $20.2 $25.5

Long regional $20.50 $25.7 $30.3 $38.3

intercity $27.40 $34.3 $40.4 $51.0
 
Note: a/ Values of time (in 2010 prices) from Appendix B escalated to 2011 prices using annual movement in Average Weekly Earnings (NSW).
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C4 Operator and government revenue

C4.1 Introduction

There would be changes in producer surpluses associated 
with the operation of HSR.
Revenue, net of operating costs and government taxes, 
will accrue to the HSR operator.
There would be reductions in revenue on competing 
modes as passengers divert to the new mode. However, 
assuming that the supply of transport services is elastic 
in the medium/long term, there would also be reductions 
in operating costs as services are reduced in response to 
the lower patronage.
it was therefore assumed that operating costs would 
decline in other modes as suppliers adjust supply to a 
reduced level of demand. Capital assets used by other  
modes such as runways are treated as ‘sunk’ costs and 
therefore no allowance was made for a reduction in future 
use. Changes in maintenance costs of these capital assets 
were assumed within operating costs. 
The assessment included a resource cost correction 
factor for car. This is the difference between the resource 
cost normally used in project economic evaluation and the 
perceived cost for car used in the patronage model.   
in addition, there would be changes in government taxation 
revenue associated with the changes in operator revenues 
and costs (giving rise to a net change in GST revenue) and 
changes in fuel consumption (through the fuel excise duty 
levied on road vehicles and aircraft).

C4.2 Approach

The patronage demand modelling provides the following 
for each HSR investment corridor (for 2026 and 2056):
• HSR revenue.
• air revenue reduction.
• Rail revenue reduction.
• Coach revenue reduction.

all revenue estimates include GST. However, the payment 
of tax is a transfer from the user or operator to government 
and accordingly this is netted out within the appraisal. 
prices including tax are, however, those perceived by users 
and are the prices upon which travel decisions are based.  
Operating costs for HSR were derived directly from the 
outputs of the HSR cost estimation described in Appendix 
D. For each investment corridor, the percentage reduction 
in incremental operating costs for competing modes was 
assumed to be the same as the percentage reduction in 
passenger numbers. Operating costs for each competing 
mode were assumed to be a certain percentage of revenue 
(excluding GST). This is discussed further in Section C4.3.
The reduction in fuel excise duty which is levied on 
aircraft and coaches is included implicitly in the estimated 

reduction in air and coach operating costs. as with GST, 
fuel duty is a transfer payment which is netted out in the 
appraisal. The reduction in fuel excise duty levied on cars 
was incorporated in the change in the generalised cost of 
travel calculated in the patronage model, as it is part of 
the perceived cost of operating a car.

C4.3 Assumptions

The main assumptions include:
• incremental operating costs follow percentages of 

revenue (excluding GST) – 86 per cent for air and 83 
per cent for coach. These percentages are derived 
from input-Output tables (aBS, 2009)4. 

• incremental operating costs for conventional rail are 
assumed to be 200 per cent of revenue generated by 
conventional rail (excluding GST)5.

• The percentage reduction in operating costs for 
competing modes is the same as the percentage 
reduction in passenger numbers. 

The resource cost correction factor for car operation, which 
includes an adjustment for tax and subsidies on fuel, costs 
of maintenance and costs of oil and tyres, was derived as 
presented in Table C.5.

Table C.5  Resource cost correction for car operating costs 
(cents per km)

Parameter Business 
trips

Leisure 
trips

perceived car operating cost a/ 19.3 14.5

Resource cost of car operation b/ 20.54

Resource cost correction 1.24 6.04

notes:
a/ From the patronage demand model (see Appendix B). includes fuel and 

repair and maintenance costs for business cars and fuel cost for private cars.
b/ Resource costs include an adjustment to take the tax and subsidies off the 

fuel component and the addition of costs for lubricating oil and tyres and 
other maintenance costs. austroads (2008) shows the average resource price 
of fuel in Sydney is around 61 per cent of the average retail price. Lubricating 
oil and tyre costs were also taken from austroads (2008), Table 2.6. it was 
assumed tyres need to be replaced every 45,000 kilometres, in line with 
advice provided by RaCV on vehicle operating costs.

4 as the input-output table categories are quite broad, sensitivity analysis was 
undertaken to assess the impact of this assumption.

5 The input-output data for the rail industry covers non-passenger services and 
as such are not considered suitable for passenger rail, in either a suburban 
or long-distance context. For the purposes of the current study it has been 
assumed that incremental operating costs for conventional rail services 
are 200 per cent of revenue. it is suggested this assumption is refined 
for subsequent analysis aimed at assessing the net benefits of a HSR as 
opposed to this study which aims to compare options.  



High Speed Rail Study – Phase 1

aeCOM | Grimshaw | KpMG | SKMC8

C5 Externalities 

C5.1 Introduction

an externality is an outcome of a transaction that accrues 
to a third party who was not responsible for the generation 
of that outcome. in a transport context, for example, 
negative externalities could include air and noise pollution 
from vehicles which affect people living near roads. Those 
affected by air and noise pollution receive no compensation 
from the motorists responsible for creating the pollution6.
appraisal literature and industry guidelines typically identify 
the following external impacts of transport: 

Local and global environment 

• air pollution – this is generally a localised impact 
(sometimes referred to as local air quality), typically 
associated with the combustion of transport fuels such 
as petrol or diesel that generate emissions which can 
have adverse health impacts such as increased risk 
of respiratory and cardiovascular disease, and non-
human impacts such as agricultural crop and forest 
damage.

• Climate change – this externality is concerned with 
the global impacts of transport, where the combustion 
of fuels and production of electricity from fossil fuels 
generate carbon emissions that are widely accepted 
as having adverse global climate impacts.

• noise pollution – this externality is generally a 
localised impact arising from the operation of vehicles, 
trains and planes generating varying levels of noise. at 
low levels, there is typically an annoyance factor that 
people are often willing to pay to avoid. at higher levels, 
adverse health impacts such as hearing impairment, 
sleeping difficulties and increased mental stress may 
occur.

• Water pollution – run-off from roads of engine oil, 
particulate matter and other toxicants may lead to local 
or wider environmental impacts. Costs are associated 
with installing mitigation measures such as vegetation 
or sedimentation tanks.

• nature and landscape – physical impacts of transport 
may include the loss of land area or reduction in the 
quality of the landscape.

6  Similar considerations apply to CO2 emissions, but those affected constitute 
a much larger group, while noise and air quality impacts tend to have much 
more localised effects.

Accessibility

• Urban severance – this is included in some appraisals 
because new transport infrastructure may adversely 
affect the urban environment by physically separating 
areas and inhibiting pedestrian or cyclist movements, 
thereby reducing accessibility.

Safety and security

• accidents – while a portion of accident costs are 
covered by insurance, other costs to individuals and 
society such as loss of utility, reduced productivity, 
lifetime medical costs and administrative costs are not 
covered.

Decongestion

• decongestion arises where traffic diverted to new 
or improved infrastructure (for example rail) from 
congested infrastructure (for example road) results 
in reduced congestion costs to remaining users on 
the existing infrastructure. decongestion benefits are 
sometimes referred to as non-user benefits as they 
accrue to people who travel but do not use the mode 
being appraised.

The appraisal includes consideration of the following 
externalities:
• air pollution and noise.
• accidents.
• Climate change/greenhouse gas emissions. This is 

considered for both operations and construction of 
HSR.

• non-user benefits – decongestion benefits.

Water, nature and landscape impacts were excluded from 
the analysis as the impacts are assumed to be minimised 
in the biodiversity assessment. Urban separation effects 
are not considered to be a significant issue and were 
excluded from the analysis as it is an urban-only impact 
(austroads, 2007). The large majority of the HSR network 
will be in predominantly rural areas and unlikely to pass 
through already developed areas, with tunnels used to 
separate the network in urban sections. By including those 
listed above, the analysis is able to capture the principal 
external impacts of each corridor on society, beyond the 
direct impacts on consumer and producer benefits. 
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C5.2 Environmental externalities

Development of unit rates

To maintain a consistent methodology across modes and 
between externality types, this study adopted european 
externality rates as the basis for unit rates to be applied 
in the appraisal. These rates are as published by infras/
iWW (2004)7. Other european guidance was also reviewed, 
including HeaTCO (2006) and iMpaCT/Ce delft (2008). 
However, transferring unit rates from infras/iWW (2004) 
was preferred as:
• HeaTCO (2006) did not present unit rates in a readily 

applicable form. For example air pollution costs in euros 
per tonne of emissions, rather than per passenger or 
vehicle kilometre.

• iMpaCT/Ce delft (2008) only presented unit rates 
for Germany rather than general european rates. 
additionally, coach-specific and HSR-specific unit rates 
were not reported.

infras rates were adjusted for ppp, inflation, occupancy 
and population density as appropriate to derive applicable 
australian rates. The adjustment methodology follows a 
similar process to that described in austroads (2003).

7  infras/iWW (2004) is an update of an earlier infras/iWW (2000) paper. 
australian values were estimated by austroads (2003) based on infras/iWW 
(2000) and have subsequently been adopted in a number of more recent 
guidelines such as austroads (2007) and aTC (2006).

Table C.6 and Table C.7 set out the main economic and 
relativity assumptions applied in Equation 1. Following 
conversion and escalation to 2036 australian rates (in 2011 
prices), the unit rates are adjusted by relative occupancy 
by mode (europe versus australia) and population density 
to reflect australian conditions. 
Separate externality rates were estimated for urban 
and rural areas to reflect the difference in impact due 
to population density effects. Equation 1 was applied 
to infras/iWW (2004) urban externality rates and a rural 
value calculated as a proportion of the urban value, based 
on assumptions as set out in Table C.6. a final weighted 
rate per thousand passenger kilometres (for all modes) 
was then developed based on assumed weightings of five 
per cent urban and 95 per cent rural.
Real growth of 1.67 per cent per year for all externality 
rates was assumed based on annual growth in gross 
domestic product (Gdp) per capita. The externality rates 
were then applied to passenger kilometres for each mode 
as determined by the patronage modelling to estimate the 
total externality impact.

Equation 1 shows the general formula used to equation 1 Calculation of equivalent australian externality rate 
an equivalent australian externality rate based on infras/iWW (2004) rates and austroads (2003) methodology 
for accidents, air pollution and noise externalities. Greenhouse gas emission unit rates are calculated explicitly 
for australia and therefore do not require adjustment.

      AUD     EUR
(1000 pkm) =  (1000 pkm)  ×P.Rate × Inflation × Relative occupancy ÷ Relative population density

where P.Rate = purchasing power parity adjustmet and Rate is the exchange rate
 pkm = passenger kilometre
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Table C.6 Main externality assumptions

Parameter Value Source/notes
Rural externality as proportion of urban value

– accidents, climate change

100 % no differentiation between the location of the accident or climate 
impact

Rural externality as proportion of urban value

– noise

0 % austroads (2007)

Rural externality as proportion of urban value

– air pollution

1 % austroads (2007)

Weighting 5 % urban
95 % rural

Table C.7 Occupancy assumptions

Mode Europe Australia Relativity Source
Vehicle occupancy (persons per vehicle)

Car 1.5 2.3 0.64 european environment agency (2010) – weighted average of business and non-
business assumptions used in patronage Modelling (see Appendix B). 

Coach 18 30 0.58 european environment agency (2010); Scania (2011); aeCOM

Rail 180 120 1.51 european environment agency (2010); network Rail (2009); aeCOM 

HSR 280 450 0.62 network Rail (2009); aeCOM a/

air 120 128 0.93 aea (2010); Qantas (2011)

population density (persons per hectare)

all modes 49.9 12.8 3.9 austroads (2003)
 
Note: a/ 600 seats per train (refer Appendix F), with 75 per cent occupancy assumed.

Air pollution, noise and accidents

european externality rates for air pollution, noise and 
accident average costs (eUR per 1,000 passenger 
kilometre) were adopted from infras/iWW (2004). european 
rates were used for accidents to maintain consistency 
across modes and types of externalities. These values 
were then converted into australian dollars by long run 
ppp and escalated to June 2011 prices. adjustments were 
made to account for differences in vehicle occupancy and 
population density as set out in Table C.7. 

as there were no HSR-specific values, the externality 
rates for rail were adopted for HSR, with the following 
adjustments:
• air pollution for HSR was assumed to be zero as the 

vast majority of electricity is generated away from 
urban areas8.

• it is recognised in the industry that HSR is safer than 
conventional rail, so the accident rate for HSR was 
assumed to be a third of that for conventional rail, with 
sensitivity undertaken with no accidents for HSR and 
100 per cent of conventional rail. 

8 it has been assumed that the HSR system would be powered by electricity via 
overhead lines. air pollution from electricity generation has not been included 
because electricity is purchased from the national electricity market. The vast 
majority of electricity is generated in large coal fired stations, usually situated 
close to mines at some distance from urban airsheds.  
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adjustments were considered for differences in accident 
rates and noise and air pollution levels. Road fatality rates 
for australia were compared against those of the eU17 
countries chosen by infras-iWW (2004). Fatality rates per 
billion vehicle kilometre were sourced from the Road Safety 
2010 annual Report published by the international Road 
Traffic and accident database (OeCd 2010). as shown in 
Table C.8, the fatality rates are not substantially different, 
therefore no further adjustments were made (this is also 
consistent with the approach austroads adopts). Localised 
assessments of accident rates may be different from 
an overall average in australia and may warrant further 
investigation in future. 

Table C.8 Fatality rates 

Region Fatalities per billion  
vehicle kilometre

australia 6.7

eU17* 6.37

 
* EU17 countries consistent with Infras-IWW (2004)
Source: OECD, IRTAD Annual Report, 2010

With regards to air pollution and noise, the majority of the 
HSR track (around 95 per cent) would be in rural areas 
where populations tend to be low. as a consequence the 
numbers of people exposed to air pollution and noise 
would also be very low. Consequently no adjustment was 
made for these effects.
With regards to the future, a number of factors may change 
the rate of accidents, noise and air pollution. For example, 
improvements to internal combustion engines continue to 
reduce air pollution and noise from vehicles, and accident 
rates are typically dropping due to increased awareness 
and government initiatives. These impacts are likely to be 
bigger in urban areas. Given the majority of the HSR route 
would be rural (around 95 per cent), these issues would not 
have a significant impact of the comparison of corridors.

Greenhouse gas emissions – operations

The externalities for greenhouse gas (GHG) emissions for 
each mode were estimated from first principles:
• emission factors for each mode were calculated from 

data on fuel energy and carbon content for petrol 
(cars), diesel (coaches and rail), electricity (HSR) and 
jet fuel (air).

• electricity was assumed to be sourced from the national 
grid with the mix of electricity generation assumed to 
change as set out in Treasury’s economic modelling in 
australia’s Low pollution Future (2008) for a CpRS-15 
scenario9.

• Fuel consumption rates in litres or megawatt-hours 
per 100 kilometres were calculated for each mode. 
Car, coach and air have been assumed to improve fuel 
efficiency by 0.5 per cent per annum. 

• emission factors, fuel consumption and occupancy by 
mode were then combined to estimate an emissions 
rate in units of tonnes of carbon dioxide (t CO2-e) per 
1,000 passenger kilometres.

• The carbon price was assumed to be $34 per t CO2-e 
rising to $107 per t CO2-e in 2036 and reaching $232 
per t CO2-e in 2056 (2011 prices).10

• The carbon price and emissions rate were combined 
to estimate an externality rate per 1,000 passenger 
kilometre. This is expressed in constant $2011. 

• The guidance used to undertake this analysis would 
change following introduction of a legislated carbon 
price.

9 a target of 15% below australia’s 2000 greenhouse gas emissions levels by 
2020 and 60% below 2000 levels by 2050, as modelled by the australian 
Treasury (2008).

10  it is appreciated that there is uncertainty surrounding carbon pricing with 
a range of values presented by austroads (2007), Garnaut Climate Change 
Review (2011), deFRa (2007) and Treasury (2008), for example. The CpRS-
15 series published by Treasury (2008) was selected for consistency with 
other components of this study and as advised by BiTRe (2011). Sensitivity 
analysis was undertaken with a lower and higher carbon price and does not 
alter the relative performance of corridors.
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Table C.9 shows the derivation of the GHG emissions externality rate for 2036.

Table C.9 Assumptions for greenhouse gas emission externality rate in 2036

Parameter Car Coach Rail HSR Air

Fuel type petrol diesel diesel electricity Jet fuel

emission factor a/ (kg CO2-e / L or 
t CO2-e / MWh)

2.47 2.90 2.90 0.90 (2011)
0.50 (2036)

2.54

Fuel consumption b/ (L / 100km or MWh 
per 100 km)

10 26 184 2.9 c/ 272

Vehicle occupancy d/ 2.4 30 119 450 128

Carbon price e/ ($ / t CO2-e) $107

Unit rate ($ / 1000 per passenger 
kilometre)

$10.9 $2.6 $4.8 $3.1 $11.5 f/

Change in mix of electricity  
generation and emissions

The mix of electricity generation has been assumed to change as set out in the Treasury’s 
economic modelling in Australia’s Low Pollution Future (2008) for a CPRS-15 scenario

Change in fuel consumption 
(% per annum)

-0.5%

increase in carbon price (% per annum) 2% g/

 
Notes:
a/ national Greenhouse accounts (nGa) Factors, dCCee (2010).
b/  Fuel consumption estimated from: aBS (2008) for car and coach: Qantas (2011) and Civil aviation Safety authority (2007) for air. HSR fuel usage was based on 

energy Traction Model imperial College London, december 2009. This assumes a medium speed of 300km/h. Fuel consumption is assumed to reduce by 0,5 per 
cent pa.

c/  it is recognised that the speed of HSR will determine fuel usage. For the purpose of this analysis, the fuel usage is based on an average speed of 300km/h across all 
train types.

d/  average vehicle occupancy from vehicle is weighted average of business and leisure trips; average train occupancy from CountryLink (2010). average air occupancy 
based on Qantas (2011) and BiTRe (2010), australian domestic airline activity – annual 2010.

e/ initial value in 2011 of $34 per t CO2-e based on australian Treasury (2008).
f/  The value of aviation emissions has been doubled to account for the additional radiative – forcing effect of water vapour that is released by aviation at high altitude. 

This is consistent with research from the Stockholm environment institute (2009) and earlier research which is discussed in aviation and the Changing Climate, 
Miake-Lye.R et/al, 2000.  

g/  UK deFRa (2007) guidance recommends increases by two per cent per year to reflect the damage costs of climate change caused by each additional tonne of 
greenhouse gas emitted.

Construction cost externalities 

in addition to direct costs of construction, there are 
externality costs, which are (by definition) not borne by 
the constructor. The largest component of construction 
externalities arises from GHG emissions, which would differ 
for different corridors. Other items, such as disruption 
during construction, cannot be differentiated between 
corridors at this stage. 
as there are no concept designs at this stage, GHG 
emissions during construction have been estimated on 
a similar basis to the cost estimates; i.e. appropriate unit 
rates of emissions multiplied by the quantities of tunnels, 
structures, at grade track and materials handling. 
The assessment is consistent with reference to iSO 14064 
and current international GHG protocols which include 
Scope 1, 2 and 3 emissions. However, the assessment 
excludes certain direct and indirect emissions, such as 
construction equipment and transport to and from the site 
as details have not been determined. 

The same carbon price used in the operations GHG 
assessment was used to calculate the difference in 
construction cost externalities between the corridors. 
The analysis shows that construction externalities differ 
between corridors by no more than $200 million, so will 
not affect the short-listing of outcomes. Construction 
cost externalities have been included in the net benefits 
calculation. 
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Summary of unit rates

The externality rates adopted in the economic assessment 
are summarised in Table C.10.

Table C.10 Externality rates in 2036 (June 2011 prices per 1,000 
passenger kilometre)

Externality Car Coach Rail HSR Air
accidents $74.0 $5.2 $4.5 $1.5 $1.4

noise $0.2 $0.0 $0.3 $0.1 $0.1

air pollution $0.5 $0.7 $0.6 $0.0 $0.1

Climate 
change

$10.9 $2.6 $4.8 $3.1 $11.5

Total $85.5 $8.5 $10.1 $4.7 $13.1
 

notes: accidents, noise and air pollution have been adjusted from european 
rates using ppp, vehicle occupancy and population density as discussed 
above. Zero local air pollution is assumed for HSR.

C5.3 Decongestion benefits

Cars and coaches

decongestion benefits for vehicles were calculated by 
considering the effect of traffic congestion on vehicle 
operating speeds and occupant time costs and allowing for 
a marginal change in speeds as a result of a diversion of 
car trips to HSR.  
an average operating speed of 80km/h on rural roads 
(inter-city and regional) implies a Volume Capacity Ratio 
(VCR) of 0.65, based on relationships described in 
austroads (2005). at this segment of the vehicle speed /
operating cost curve, changes in the VCR and speed due 
to the removal of a vehicle kilometre from a road result 
in a small reduction in vehicle occupants’ travel time. a 
reduction of 0.001 minutes per vehicle kilometre (based 
on a change in average speed from 80km/h to 80.1km/h) 
has been adopted.
The approach used to estimate the difference in 
decongestion benefits between each of the corridors 
assumes a typical marginal cost along the whole route. 
This is appropriate given that, for the trips included in 
the patronage model, the modelled proportion of people 
switching from car to HSR is not a significant proportion of 
the overall number of travellers.

This is particularly the case when it is considered that 
the patronage model excludes a significant proportion of 
highway travel which would receive decongestion benefits 
from the car trips that switch to HSR. The following types of 
trips are not included in the patronage model:
• Local trips which are excluded from the national Visitor 

Survey on which the patronage model is based (these 
are trips less than 50 kilometres). The ausLink corridor 
strategy studies show localised peaks in  annual 
average daily traffic (aadT) at locations where a route 
passes through or near to regional centres and large 
towns.

• Regional trips between origin-destination pairs which 
were not considered as significant generators of HSR 
patronage.

• Freight trips, which account for a significant proportion 
of highway traffic on certain highway sections.

The approach in this study assumes no suppressed 
demand, which would be unlikely to hold for the approaches 
to major cities which experience high levels of peak time 
congestion. Where there is suppressed demand, ‘new’ 
users whose travel was formerly suppressed would benefit 
from making journeys, but existing users would then suffer 
from any additional delays created by these ‘new’ trips.
Converting the assumed reduction of 0.001 minutes per 
vehicle kilometre to the basis of cents per passenger 
kilometre required the application of an average resource 
value of travel time per vehicle for remaining road users, 
including freight vehicles. The austroads average value of 
travel time of $34.10 per vehicle hour (2011 prices) was 
increased in real terms to $49.60 in 2036. The resulting 
saving of 4.64 cents per vehicle kilometre, or 2.06 cents 
per passenger kilometre, was applied to the remaining 
road users. 

Air travel decongestion benefits

although some decongestion benefits would be likely, their 
extent depends on what happens to relieve congestion 
at airports in the medium term. it is likely that airport 
congestion, particularly at Sydney airport, will need to 
be addressed sooner than 2036. Given this assumption, 
no air travel decongestion benefits were included in the 
calculations. One implication of this assumption is that 
there is no suppressed demand due to airport congestion 
– that is, no journeys are foregone because of airport 
congestion. it follows that the amount of external benefits 
from switching travel from air to rail is based on the 
predicted use of air in 2036 (and subsequently), which is 
not constrained by capacity. 
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C6 Benefit results

C6.1 Economic benefits by corridor

Tables C.11, C.12 and C.13 present the results of the 
analysis as the difference between the base corridor and 
other medium-list corridors for:
• User benefits – difference in consumer surplus.
• Operator and government revenue – difference in fare 

revenue net of operating costs and government taxation 
revenue (through the GST and fuel excise duty).

• externality benefits – difference in external impacts.

Table C.11 Results of comparative economic benefits assessments – 
Brisbane to Newcastle

Criteria Unit Medium-list corridors

Corridor 3 
(Base) Corridor 3a Corridor 4 Corridor 5 Corridor 6

User benefits
(of which residual value)

$m (2011) - +$5,400
(+$900)

+$1,400
(-$100)

+$5,800
(+$500)

-$4,700
(-$1,400)

Operator net benefits $m (2011) - +$2,200 -$100 +$700 -$2,600

externality benefits $m (2011) - +$400 +$100 $0 +$300

Construction externality cost 
(compounded) 

$m (2011) - +$100 -$200 -$100 +$100

Total economic benefits $m (2011) - +$7,900 +$1,600 +$6,600 -$7,100

Notes:

a/   analysis conducted for the period 2036 to 2056 inclusive, discounted at 
seven per cent real to 2036 in 2011 prices. estimates rounded to nearest 
$100 million.

b/     net of operating costs, includes changes in government revenue through GST 
and fuel excise duty.

 all assessments are compared against the base corridor. no absolute values 
have been estimated.

Table C.12 Results of comparative economic benefits 
assessments – Sydney to Canberra

Criteria Unit Medium-list corridors

Corridor 11 (Base) Corridor 11a Corridor 11b Corridor 12

User benefits
(of which residual value)

$m (2011) - $0
(0)

$0
(+$200)

+$800
(+$400)

Operator net benefits $m (2011) - -$100 +$400 +$900

externality benefits $m (2011) - $0 +$300 +$800

Construction externality cost 
(compounded) 

$m (2011) +$100 +$100 +$100

Total economic benefits $m (2011) –$200 +$600 +$2,400

Notes:
a/  analysis conducted for the period 2036 to 2056 inclusive, discounted at 

seven per cent real to 2036 in 2011 prices. estimates rounded to nearest 
$100 million.

b/ net of operating costs, includes changes in government revenue through GST 
and fuel excise duty.

 all assessments are compared against the base corridor. no absolute values 
have been estimated.
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Table C.13 Results of comparative economic benefits assessments – Canberra to Melbourne

Criteria Unit Medium-list corridors

Corridor 13 
(Base) Corridor 13a Corridor 14 Corridor 14a Corridor 14b

User benefits
(of which residual value)

$m (2011) - +$2,000
(+$600)

$0
($0)

+$1,400
($0)

-$1,300
(+$200)

Operator net benefits $m (2011) - +$1,400 $0 $0 +$400

externality benefits $m (2011) - +$1,400 $0 +$900 +$1,200

Construction externality 
cost (compounded) 

$m (2011) - $0 -$100 -$100 -$100

Total economic 
benefits

$m (2011) +$4,800 +$100 +$2,400 +$400

Notes:

a/ analysis conducted for the period 2036 to 2056 inclusive, discounted at seven per cent real to 2036 in 2011 prices. estimates rounded to nearest $100 million.
b/ net of operating costs, includes changes in government revenue through GST and fuel excise duty.
all assessments are compared against the base corridor. no absolute values have been estimated.

Tables C.11, C.12 and C.13 show that the corridors 
ranked highest than the base corridor in terms of economic 
benefits are:
• Brisbane to Newcastle – direct Corridor (via Gold 

Coast).  The next highest ranked corridor is the Coastal 
Corridor (via Gold Coast).

• Sydney to Canberra – princes Highway Corridor (via 
Wollongong, Southern Highlands, west of Lake George).

• Canberra to Melbourne – direct Corridor (via Tumut, 
albury-Wodonga and Shepparton).

• There is only one corridor for the Newcastle to Sydney 
section (via Central Coast).  

The use of alternative real discount rates of four per cent 
and 10 per cent does not alter the ranking of corridor 
options.

C6.2 Sensitivity analysis

The sensitivity analysis tests whether the relative 
performance of each corridor changes when tested using 
variations in key parameters. Sensitivity analysis was 
undertaken based on the following key parameters:
• purchasing power parity: the analysis uses a five-

year average. Given the uncertainty around exchange 
rates, this assumption has been tested with a 10-year 
average and a current (2010) value.

• Operating costs for conventional rail: the analysis 
assumes operating costs for conventional rail are 200 
per cent of revenue generated by conventional rail. 
Sensitivity analysis has been undertaken assuming 
100 per cent. 

• accident rates for HSR: it is recognised in the industry 
that HSR is safer than conventional rail. The analysis 
assumes the accident rate for HSR is a third of the 
accident rate for conventional rail. Sensitivity analysis 
has been undertaken assuming no accidents for HSR 
and the same accident rate for conventional rail. 

• Carbon price: the analysis uses Treasury modelling for 
a CpRS 15. Sensitivity analysis has been undertaken 
using a CpRS-5 scenario (lower carbon price) and 
the UK recommended shadow cost of carbon (higher 
carbon price). 

• Residual value: the analysis assumed a 20-year 
evaluation period and used a residual value to account 
for costs and benefits beyond this period. Sensitivity 
analysis has been undertaken to assess if the residual 
value impacts on the relative performance of the 
corridors. 

• discount rate: sensitivity analysis has been undertaken 
using a four per cent and 10 per cent discount rate. 

ppp and carbon prices had minimal impact and are not 
shown in the tables. Table C.14 shows that in response 
to the remaining tests listed, there is no change in the 
ranking of the best performing corridors. in other words, 
the ranking of corridors is not altered when the values of 
key parameters are changed.  
as the discount rate is applied to streams of both costs 
and benefits, the changes in the discount rate exert a 
large influence on the value of the difference between the 
corridor options and the base corridor. a reduced discount 
rate increases the present value of the net benefits and 
a higher rate reduces the present value of net benefits. 
as Table C.14 shows, a given change in the discount rate 
generally has a small impact where the difference value is 
low.
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Table C.14 Sensitivity in benefits: changes in total benefit values compared to results under central assumptions (2011 $m)

Medium-
list corridor 
number

Description Difference in benefit values compared to results under central 
assumptions

Conventional 
rail opex 

= 100% of 
revenue

HSR zero 
accident rate

no residual 
value

4% discount 
rate

10% discount 
rate

Brisbane-newcastle

3 direct Corridor (via Beaudesert) - - - - -

3a direct Corridor (via Gold Coast) $0 +$100 -$900 +$4,000 -$2,200

4 Coastal Corridor (via Beaudesert) $0 $0 +$100 +$500 -$200

5 Coastal Corridor (via Gold Coast) $0 $0 -$500 +$3,000 -$1,800

6 new england Corridor $0 -$100 +$1,400 -$4,000 +$2,100

Sydney-Canberra

11
Hume Highway Corridor (via 
Southern Highlands, west of Lake 
George)

- - - - -

11a
Hume Highway Corridor (via 
Southern Highlands, east of Lake 
George)

$0 $0 $0 -$100 $0

11b
Hume Highway Corridor (via 
illawarra escarpment, Southern 
Highlands, west of Lake George)

-$100 +$100 -$200 +$500 -$300

12
princes Highway Corridor (via 
Wollongong and Southern 
Highlands, west of Lake George)

-$100 +$100 -$400 +$1,300 -$700

Canberra-Melbourne

13 direct Corridor (via Tumut and 
albury-Wodonga)

- - - - -

13a direct Corridor (via Tumut, albury-
Wodonga and Shepparton) 

-$100 $0 -$600 +$2,600 -$1,400

14 Hume Highway Corridor (via 
albury-Wodonga)

$0 $0 $0 $0 $0

14a
Hume Highway Corridor (via 
Wagga Wagga and albury-
Wodonga)

$0 $0 $0 +$900 -$500

14b inland Corridor (via Wagga Wagga 
and Shepparton)

$0 $0 -$200 +$500 -$200

Note: All costs have been rounded to the nearest $100 million for presentation purposes.
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C6.3 Net benefits by corridor

C.6.3.1 Introduction

This section presents the findings on the performance of 
each corridor in terms of its net benefits. net benefits are 
influenced by a number of underlying factors, in particular:
• patronage demand forecasting showed that corridors 

that go closer to regional and coastal population 
centres generate higher patronage. However, this 
generally imposes a cost upon passengers travelling 
longer distances including those making the end-to-
end journey such as Brisbane to Sydney or Canberra 
to Melbourne. This is because these passengers 
face longer journey times than they would do if a 
more direct route were used and/or fewer stops were 
made between the origins and destinations of longer 
distance journeys. Longer end-to-end journey times 
tend to shift patronage from rail to air but capture 
more car travel on the shorter distance sections of 
corridors. it is evident from the analysis that the key 
to maximising user benefits is to get close enough to 
regional/coastal centres to get patronage but without 
too much increase in travel time. 

• The forecasting also showed that there is a high level 
of induced patronage demand from areas that are not 
well served by alternatives to the car in the absence of 
HSR. examples include areas such as Wagga Wagga, 
Coffs Harbour and port Macquarie. Such areas tend 
to be characterised by higher levels of car use than 
areas with better existing public transport services. 
Therefore mode switching demand from these areas 
is largely from private vehicle. as a consequence the 
externality benefits tend to be higher on corridors 
serving such areas.  

C.6.3.2 Brisbane to Newcastle 

Overall, the coastal corridors, which avoid the Great 
dividing Range, have lower costs and higher benefits as 
they go closer to coastal population centres.
Corridor 5 Coastal Corridor (via Gold Coast) has the 
highest net benefits of this segment. This is a result of 
the reduced cost compared to the base corridor from 
less tunnelling, as well as high patronage demand from 
going closer to coastal population centres and additional 
patronage demand from the Gold Coast.
Corridor 4 Coastal Corridor (via Beaudesert) has the next 
highest net economic benefits. This is largely a result of the 
reduced costs compared to the base corridor due to the 
avoidance of tunnelling and some increased user benefits, 
as this corridor goes closer to coastal population centres.
Corridor 3a Direct Corridor (via Gold Coast) has the 
highest economic benefits in this segment due to the high 
potential patronage demand from the Gold Coast. However 
the additional costs of accessing the Gold Coast reduce 
the net benefits.
The new england Corridor via armidale and Tamworth 
(Corridor 6) has the lowest net economic benefits in this 
segment as a result of both higher costs and comparatively 
lower patronage. 
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Analysis of underlying factors – Brisbane to 
Newcastle medium-list corridors
Corridor 3: Direct Corridor (via Beaudesert) (base 
corridor)
in line with the approach of the benefits appraisal, the 
benefits for this corridor have been assigned a value of 
zero. all other corridors between Brisbane and newcastle 
are shown as plus or minus values compared with the base 
corridor.

Corridor 3a: Direct Corridor (via Gold Coast)
This corridor has the highest economic benefits in 
this segment. User benefits, operator net benefits and 
externality benefits are $5.4 billion, $2.2 billion and $400 
million more than for the base corridor respectively.  
Overall, net benefits are $3.6 billion more than for the base 
corridor. although this corridor costs more than the base 
corridor, benefits are higher because of patronage demand 
from the Gold Coast. importantly, the net benefits are $3.6 
billion less than for Corridor 4, which is less costly due to 
the avoidance of tunnelling, and $5.1 billion less than for 
Corridor 5, which is also less costly and picks up additional 
patronage from going closer to coastal population centres. 

Corridor 4: Coastal Corridor (via Beaudesert)
User benefits for this corridor are $1.4 billion more than 
for the base corridor. Operator net benefits and externality 
benefits are $100 million less, and $100 million more than 
for the base corridor respectively. Overall, this corridor has 
net benefits of $7.2 billion more than the base corridor. 
This is largely driven by the reduced costs compared to 
the base corridor due to the avoidance of tunnelling. in 
addition, patronage, and hence user benefits, is higher 
under this corridor which goes closer to coastal population 
centres such as port Macquarie and Coffs Harbour. 
Corridor 5: Coastal Corridor (via Gold Coast)
This corridor generates the highest net benefits for this 
segment, with net benefits of $8.7 billion more than the 
base corridor. it has the highest patronage demand as 
it picks up additional patronage demand from the Gold 
Coast and from going closer to coastal population centres 
such as port Macquarie and Coffs Harbour. The additional 
patronage demand generates economic benefits higher 
than the additional costs incurred in this corridor. 
User benefits and operator net benefits for this corridor 
are $5.8 billion and $700 million higher than for the base 
corridor respectively. externality benefits are similar to 
those of the base corridor.  

Table C.15  Brisbane to Newcastle net benefit assessment ($ m 2011)

Criteria Unit Medium-list corridors

Corridor 3 (Base) Corridor 3a Corridor 4 Corridor 5 Corridor 6

incremental benefits 
less costs (compared to 
base1)

$m (2011) - +$3,600 +$7,200 +$8,700 -$13,100

Ranking 4 3 2 1 5

User benefits2 $m (2011) - +$5,400 +$1,400 +$5,800 -$4,700

Operator net benefits $m (2011) - +$2,200 -$100 +$700 -$2,600

externality benefits $m (2011) - +$400 +$100 $0 +$300

Land cost (compounded)3 $m (2011) - +$100 +$700 +$800 +$100

Capital cost 
(compounded)

$m (2011) - +$4,200 -$6,300 -$2,900 +$5,900

Construction externality 
cost (compounded) 

$m (2011) - +$100 -$200 -$100 +$100

Note: All assessments are compared against the base corridor. No absolute values have been estimated.

1 incremental benefits are the sum of user, operator and externality benefits, minus the sum of land, capital and construction externality costs.
2 includes residual value.
3 This assumes land purchased in 2031 to enable construction from 2031-2036, that land costs are compounded at seven per cent real for 

five years and construction costs are escalated in accordance with an assumed construction profile. no allowance made for cost of corridor 
preservation prior to 2031 and land costs assumed constant in real terms.
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Table C.16 Sydney to Canberra net benefit assessment ($ m 2011)

Criteria Unit Medium-list corridors

Corridor 11 (Base) Corridor 11a Corridor 11b Corridor 12

incremental benefits 
less costs (compared to 
base1)

$m (2011) - -$2,300 -$2,000 -$3,000

Ranking 1 3 2 4

User benefits2 $m (2011) - $0 $0 +$800

Operator net benefits $m (2011) - -$100 +$400 +$900

externality benefits $m (2011) - $0 +$300 +$800

Land cost (compounded)3 $m (2011) - -$300 $0 +$1,100

Capital cost 
(compounded)

$m (2011) - +$2,400 +$2,600 +$4,300

Construction externality 
cost (compounded) 

$m (2011) - +$100 +$100 +$100

 
Note: All assessments are compared against the base corridor. No absolute values have been estimated.
1 incremental benefits are the sum of user, operator and externality benefits, minus the sum of land, capital and construction externality costs.
2 includes residual value.
3 This assumes land purchased in 2031 to enable construction from 2031-2036, that land costs are compounded at seven per cent real for 

five years and construction costs are escalated in accordance with an assumed construction profile. no allowance made for cost of corridor 
preservation prior to 2031 and land costs assumed constant in real terms.

Corridor 6: New England Corridor
This corridor has the lowest economic benefits in this 
segment because of the reduced patronage demand 
inland compared to other corridors which are closer to 
coastal population centres. User benefits and operator net 
benefits for this corridor are $4.7 billion and $2.6 billion 
less than for the base corridor respectively. externality 
benefits are $300 million higher than for the base corridor. 
Overall, the net benefits of this corridor are $13.1 billion 
less than for the base corridor, as a result of higher costs 
and comparatively lower patronage.

C6.2.3 Sydney to Canberra

For this segment, the base corridor via Goulburn and 
Collector offers the highest net benefits between Sydney 
and Canberra. alignments via Goulburn and Queanbeyan 
(Corridor 11a) or via the illawarra escarpment (Corridor 
11b) result in additional costs with no or limited additional 
benefits. Corridor 12 generates significant economic 
benefits but these are outweighed by the significantly 
increased costs.

Analysis of underlying factors – Sydney to Canberra 
medium-list corridors

Corridor 11: Hume Highway Corridor (via Southern 
Highlands, west of Lake George) (base corridor)
in line with the approach of the benefits appraisal, the 
benefits for this corridor have been assigned a value of 
zero. all other corridors between Sydney and Canberra are 
shown as having plus or minus values compared with the 
base corridor.
Corridor 11a: Hume Highway Corridor (via Southern 
Highlands, east of Lake George)
Overall, the net benefits of this corridor are $2.3 billion 
less than for the base corridor, as a result of higher capital 
costs with limited additional benefits.

Corridor 11b: Hume Highway Corridor (via Illawarra 
escarpment, Southern Highlands, west of Lake George)
Overall, the net benefits of this corridor are $2 billion less 
than for the base corridor, as a result of higher capital 
costs with limited additional benefits.
Corridor 12: Princes Highway Corridor (via Wollongong 
and Southern Highlands, west of Lake George)
Overall, the net benefits of this corridor are $3.0 billion 
less than for the base corridor. This corridor, which passes 
through Wollongong, generates significant economic 
benefits but these are outweighed by the significantly 
increased costs.
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C6.2.4 Canberra to Melbourne
Corridor 14a: Hume Highway Corridor (via Wagga Wagga 
and Albury-Wodonga) produces the highest net benefit for 
the Canberra to Melbourne route. all other corridors also 
produce a positive net benefit compared with the base 
corridor.
Corridor 14b: Inland Corridor (via Wagga Wagga and 
Shepparton), which has the third highest net benefits, has 
significant cost savings which outweigh the reduction in 
user benefits from missing albury-Wodonga and increased 
journey times for passengers travelling between Canberra 
and Melbourne.
Corridor 13a: Direct Corridor (via Tumut, Albury-
Wodonga and Shepparton), which has the second highest 

net benefits, has the highest benefits but also the highest 
costs, as a result of tunnelling through Tumut.
Corridor 14: Hume Highway Corridor (via Albury-
Wodonga) has higher net benefits than the base corridor 
as a result of reduced costs.
Overall, the economic analysis of this segment highlights 
the key outcome that proximity to the regional centres of 
Wagga Wagga, albury-Wodonga and Shepparton enhances 
economic benefits. However, the closer the corridor is to 
regional centres, the higher the construction and land 
costs. This analysis highlights the importance of identifying 
a route that is close to regional centres to maximise 
patronage, while recognising the additional costs involved 
the closer a corridor is to a major centre. 

Table C.17 Canberra to Melbourne net benefit assessment ($ m 2011)

Criteria Unit Medium-list corridors

Corridor 13 (Base) Corridor 13a Corridor 14 Corridor 14a Corridor 14b

incremental 
benefits less 
costs (compared 
to base1)

$m (2011) - +$4,900 +$3,200 +$5,100 +$4,300

Ranking 5 2 4 1 3

User benefits2 $m (2011) - +$2,000 $0 +$1,400 -$1,300

Operator net 
benefits $m (2011) - +$1,400 $0 $0 +$400

externality 
benefits $m (2011) - +$1,400 $0 +$900 +$1,200

Land cost 
(compounded) $m (2011) - +$600 $0 +$400 +$300

Capital cost 
(compounded) $m (2011) - -$700 -$3,100 -$3,100 -$4,200

Construction 
externality cost 
(compounded) 

$m (2011) - $0 -$100 -$100 -$100

 
Note: All assessments are compared against the base corridor. No absolute values have been estimated.
1 incremental benefits are the sum of user, operator and externality benefits, minus the sum of land, capital and construction externality costs.
2 includes residual value.
3 This assumes land purchased in 2031 to enable construction from 2031-2036, that land costs are compounded at seven per cent real for 

five years and construction costs are escalated in accordance with an assumed construction profile. no allowance made for cost of corridor 
preservation prior to 2031 and land costs assumed constant in real terms.
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Analysis of underlying factors – Canberra to 
Melbourne medium-list corridors

Corridor 13: Direct Corridor (via Tumut and Albury-
Wodonga) (base corridor)
in line with the approach of the benefits appraisal, the 
benefits for this corridor have been assigned a value of 
zero. all other corridors between Canberra and Melbourne 
are shown as having plus or minus values compared with 
the base corridor.
Corridor 13a: Direct Corridor (via Tumut, Albury-Wodonga 
and Shepparton) 
This corridor has the highest economic benefits in 
this segment. User benefits, operator net benefits and 
externality benefits are $2 billion, $1.4 billion and $1.4 
billion more than for the base corridor respectively. The 
additional travel delay for passengers travelling from 
Canberra to Melbourne is offset by travel time savings for 
passengers joining at Shepparton. 
However, this corridor also has the highest costs of all 
corridors other than the base corridor. This results in the 
second highest net economic benefits for this segment of 
the study area. 
Corridor 14: Hume Highway Corridor (via Albury-
Wodonga)
This corridor has the same economic benefits compared 
with the base corridor as the patronage is relatively similar 
for both. Overall, however, the net benefits are $3.2 
billion more than for the base corridor due to the reduced 
construction costs. 

Corridor 14a: Hume Highway Corridor (via Wagga Wagga 
and Albury-Wodonga)
User benefits for this corridor are $1.4 billion more than 
for the base corridor. Operator net benefits are similar to 
those of the base corridor; while externality benefits are 
$900 million more than for the base case. The additional 
travel delay for passengers travelling from Canberra to 
Melbourne is offset by travel time savings for passengers 
joining at Wagga Wagga.
Overall, the net benefits of this corridor are the highest for 
this section of the study area at $5.1 billion above the base 
corridor. 
Corridor 14b: Inland Corridor (via Wagga Wagga and 
Shepparton) 
User benefits for this corridor are $1.3 billion less than 
for the base corridor. although there is induced patronage 
demand from Wagga Wagga and Shepparton, this corridor 
misses albury-Wodonga and increases the travel time 
for passengers travelling from Canberra to Melbourne. 
Operator net benefits and externality benefits are $400 
million and $1.2 billion more than the base corridor 
respectively.
Overall, the net benefits of this corridor are $4.3 billion more 
than for the base corridor. The significant cost savings, with 
operator and externality benefits, outweigh the reduction in 
user benefits from missing albury-Wodonga and increased 
journey times for passengers travelling between Canberra 
and Melbourne.  
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Indicative cost and risk
D.1 Introduction
This appendix outlines the methodology used and the 
assumptions made in estimating indicative costs for land 
acquisition, infrastructure construction and operation and 
maintenance of a High Speed Rail (HSR) network along the 
east coast of australia. 
The terms of reference for phase 1 of the study required 
high-level costing in order to inform the assessment and 
comparison of corridor options and to provide an indicative 
estimate of the cost for the construction of a HSR network 
connecting Brisbane, Sydney, Canberra and Melbourne. 
These high-level estimates are to be subject to more 
rigorous analysis in phase 2. 
Because australia has no HSR, construction costs for 
the various components of the project were determined 
by benchmarking typical australian conventional rail 
experience against relevant international HSR projects. 
This approach involved consultation with australian 
contractors and other industry experts, both within and 
external to the study team.
it should be noted that indicative cost estimates presented 
here are not provided for the purpose of assessing the 
financial viability of an HSR system.

Cost estimates are based on the following general 
assumptions:
• all costs are in current australian dollars (2011).
• Construction costs are defined as ‘contractor bid prices’ 

in current dollars, inclusive of all typical contractor risk 
contingencies and detailed design costs, assuming a 
design and construct procurement model.

• Client development and procurement costs are 
excluded. These would cover the establishment and 
operation of a HSR implementation authority, feasibility 
studies, reference designs, community consultation, 
project approvals, construction administration and 
scope change (contingent risk). a provisional allowance 
of 10 to 15 per cent of the capital costs is suggested 
as an indicative estimate. 

• Rolling stock is assumed to be leased and allowed for 
in the operational costs. 

The overall methodology for the determination of land and 
construction costs is illustrated in Figure D.1.

Figure D.1 Cost estimation methodology
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The appendix is structured as follows:
• Section D1 provides an overview of the methodology 

and general assumptions.
• Section D2 describes the methodology and cost 

estimates for assessment of the long-list corridors.
• Section D3 explains the methodology for determining 

construction and land acquisition costs for assessment 
of the medium-list corridors.

• Section D4 shows the overall cost estimates for the 
medium-list corridors.

• Section D5 includes a description of the probabilistic 
risk assessment.

• Section D6 presents a summary of the cost estimates 
for the short-list corridors including an allowance for 
risk. it also presents the range of likely costs for a 
whole network.

• Section D7 sets out the methodology and cost estimate 
for operating and maintaining a HSR network.

D.2 Construction and land costs for long-
list corridors

D2.1 Basis of assessment

For the initial appraisal of the long-list corridors, a costing 
model which utilised a comprehensive geographical 
information system (GiS) specifically established for 
this study was adopted. This featured a digital terrain 
model with over 30 datasets of geographically registered 
information relating to land use constraints.
The GiS model was used to determine indicative ‘straight-
line’ corridor lengths between selected regional centres 
and the proportion of various terrain types within each 
long-list corridor.  Comparative costs were estimated using 
unit rates for the various types of terrain. The routes were 
assumed to pass through the CBds of regional centres for 
simplicity, a common assumption for the long, medium and 
short-list appraisals.
The long-list corridor appraisal only estimated costs from 
urban boundaries of the capital cities and not the cost of 

access from the urban boundary to the capital city centre 
stations. at the long-list appraisal stage, the capital city 
boundaries were assumed to be at a radius of 20 kilometres 
from the city centre in Brisbane, Sydney and Melbourne, 
and 10 kilometres from the city centre in Canberra.

D2.2 Indicative construction costs for long-list 
corridors

Five typical terrain types were used in estimating 
representative construction rates. Table D.1 summarises 
the terrain types and their assumed unit cost rates.
These rates were based on major australian rail 
infrastructure projects, benchmarked against similar 
terrain-based pricing data provided by Spain’s rail authority 
(the Administrador de Infraestructuras Ferroviarias) for the 
Barcelona-Madrid and Madrid-Seville segments of its HSR 
network, and High Speed Rail London to the West Midlands 
and Beyond (HS2). 
The distribution of terrain types was determined from the 
GiS model as summarised in Table D.2.

Table D.1 Terrain types and unit cost rate

Terrain type Description $AUD millions/ 
kilometre

Flat terrain Terrain with gradients between zero and three per cent. in these sections 75 per cent of the 
alignment would generally be level.

25

Undulating terrain Terrain in which gradients would typically be between three per cent and 15 per cent. in these 
sections over 75 per cent of the alignment would be in cuttings or on embankments.

40

Hilly Terrain in which typical topography consists of continuous gradients of 15 per cent or more. in 
these sections, 75 per cent or more of the alignment would typically be in a tunnel or viaduct.

70

Wetlands Terrain in which 75 per cent or more of the route would be accommodated on raised structures 50

Regional urban 
environment

On these route sections, 75 per cent of the route would be accommodated in tunnels or deep 
structures.

120
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Table D.2 Distribution of terrain types 

No. Corridor name Terrain lengths (kilometre)  
Route 
length 
(kilometre)

Flat 
terrain

Undulating 
terrain

Hilly 
terrain

Wetlands Regional 
urban

Brisbane to newcastle

1 inland Corridor (via Moree) 615 136 33 7 7 798

2 point-to-point Corridor 96 268 207 2 4 577

3 direct Corridor (via 
Beaudesert)

89 257 249 1 4 600

4 Coastal Corridor (via 
Beaudesert)

272 253 71 36 7 639

5 Coastal Corridor (via Gold 
Coast)

277 254 74 37 34 676

6 new england Corridor 305 320 85 4 6 720

newcastle to Sydney

7 putty Road Corridor 45 70 37 1 1 154

8 Central Coast Corridor 29 50 19 3 7 108

Sydney to Melbourne

9 princes Highway Corridor 
(via Wollongong, Ulladulla, 
eden and Bairnsdale with 
Canberra spur)

404 494 116 8 57 1,079

10 Hume Highway Corridor (via 
Yass and albury-Wodonga 
with Canberra spur)

374 340 62 16 22 814

Sydney to Canberra

11 Hume Highway Corridor (via 
Southern Highlands, west of 
Lake George)

104 92 10 5 12 223

12 princes Highway Corridor 
(via Wollongong and 
Southern Highlands,  
west of Lake George)

95 104 16 5 28 248

Canberra to Melbourne

13 direct Corridor (via Tumut 
and albury-Wodonga)

218 190 64 14 10 496

14 Hume Highway Corridor (via 
albury-Wodonga)

254 221 52 14 10 551

15 point-to-point Corridor 39 206 199 7 15 466

16 Snowy Mountains Corridor 
(via Cooma and Bairnsdale

296 248 48 2 28 622
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D2.3 Land acquisition costs for long-list corridors

For the long-list corridor appraisal, it was assumed that the 
rail corridor would be nominally 200 metres wide1. 

The preliminary costing model assumed that all land along 
the corridor was rural and undeveloped with a standard unit 
cost value. Rural land in the long-list costing assessment was 
defined as any land located outside a 20-kilometre radius of 
a metropolitan central business district (CBd) or outside a 
five-kilometre radius of the centre of a regional city. 

Land costs associated with regional towns and capital 
cities were not included in the overall land acquisition 
estimates at this stage. 

1 during the long-list development and assessment phase, corridors with a 
theoretical 200m width were considered – this ensured that comparisons 
(across all preliminary evaluation criteria) were maintained at a broad level. 
at this coarse sieving stage, the corridor width was largely irrelevant as it 
was constant for all options. a reduced corridor width was assumed for 
the purposes of preparing estimates for the medium-list corridors – these 
represent indicative cost estimates for the whole system.

a value of $0.70 per square metre ($7,000/hectare or 
$140,000/kilometre of corridor) was assumed for the 
unimproved value of rural land. This was estimated using 
historical data sourced from the nSW department of 
Lands, with assumptions made about the transference of 
these values to other states and territories.

Table D.3 provides a summary of the cost estimates for 
construction and land acquisition for the long-list corridors.
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Table D.3 Long-list corridors cost estimate2

No Corridor name Length Construction 
cost

Land 
acquisition 
cost

Total 
capital 
cost

km $bn $bn $bn

Brisbane to newcastle

1 inland Corridor (via Moree) 798 24.3 0.1 24.4

2 point-to-point Corridor 577 28.1 0.1 28.2

3 direct Corridor (via Beaudesert) 600 30.4 0.1 30.5

4 Coastal Corridor (via Beaudesert) 639 24.5 0.1 24.6

5 Coastal Corridor (via Gold Coast) 676 28.2 0.1 28.3

6 new england Corridor 720 27.3 0.1 27.4

newcastle to Sydney

7 putty Road Corridor 154 6.7 0.02 6.7

8 Central Coast Corridor 108 5.1 0.02 5.1

Sydney to Melbourne

9 princes Highway Corridor (via Wollongong, 
Ulladulla, eden and Bairnsdale with  
Canberra spur) 

1079 45.1 0.1 45.2

10 Hume Highway Corridor (via Yass and albury-
Wodonga with Canberra Spur)

814 30.7 0.1 30.8

Sydney to Canberra

11 Hume Highway Corridor (via Southern 
Highlands, west of Lake George)

224 8.7 0.02 8.7

12 princes Highway Corridor (via Wollongong and 
Southern Highlands, west of Lake George)

248 11.3 0.03 11.3

Canberra to Melbourne 

13 direct Corridor (via Tumut and albury) 496 19.4 0.1 19.5

14 Hume Highway Corridor (via albury-Wodonga) 551 20.7 0.1 20.8

15 point-to-point Corridor 466 25.3 0.1 25.4

15 Snowy Mountains Corridor (via Cooma and 
Barinsdale

622 24.1 0.1 24.2

2  Values are approximate.
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D.3 Construction and land costs for 
medium-list corridors

D3.1 Construction costs for medium-list corridors

D.3.1.1 General

The medium-list corridor appraisal sought to produce 
indicative cost estimates for the entire HSR network, 
including costs for urban access and stations.
a quantitative construction costing model was developed 
for this purpose. This model generally followed the Best 
Practice Cost Estimation for Publicly Funded Road and 
Rail Construction.3 The approach to the medium-list 
cost appraisal was more refined than that used for the 
earlier long-list appraisal and made use of a more robust 
set of assumptions. accordingly, there were substantial 
differences between the long-list and medium-list cost 
estimates. For instance, in addition to including the urban 
access and station costs, estimates for the medium-list 
corridors were refined to take into account realistic vertical 
and horizontal rail alignments instead of the straight line 
lengths between connecting nodes assumed for the long 
list.
Capital cost estimates for the medium-list corridors 
were developed for each corridor between the capital 
city centres. The infrastructure requirements within the 
nominal urban boundaries (defined as a radius of 20 
kilometres typically and 10 kilometres for Canberra from 
the city centre) were assumed to comprise both at-grade 
and tunnel construction for comparison of medium-list 
corridors. alignments and the main civil engineering 
components (i.e. earthworks, tunnels and HSR bridges) 
required between the capital cities boundaries were 
generated using Quantm, a specialist alignment planning 
software tool.4 
Overall construction costs were optimised based on a set of 
input assumptions. This analysis resulted in a short list of 
alignments within each corridor for comparison purposes. 
The ’least cost’ alignment from each of the medium-list 
corridors was selected as the representative alignment for 
the purpose of estimating typical construction costs. 
To develop the alignments, input parameters were 
selected to define costing and geometric constraints. 
These parameters were chosen using comparisons against 
other relevant infrastructure projects in australia and 
international HSR projects. european TSi interoperability 
Standards were a key reference in identifying the geometric 
parameters appropriate for an australian HSR network5. 

3  evans & peck (June 2008).
4  Quantm is a proprietary software of Trimble australia.
5  Technical Specification for interoperability of european High Speed Railways.

The costing unit rates were derived from major australian 
rail infrastructure projects, benchmarked against actual 
construction costs of recent international HSR systems 
such as Spain’s Barcelona-Madrid and Madrid-Seville 
routes and other international projects in europe, the UK 
and asia. 
alignments generated were used to give indicative overall 
route lengths, and included very limited consideration 
of engineering, geotechnical and other detailed land 
constraints.
Construction cost inputs are presented in Table D.4, with 
geometric parameters presented in Table D.5.

Table D.4 Construction cost inputs

Item Unit Rate
Haul $/cum/km 1

Borrow $/cum 16

dump $/cum 8

Fill material $/cum 8

Cut $/cum 14

Standard bridge 0-10 m above grade $/linear m 38,500

Medium bridge 10-20 m above grade $/linear m 42,500

Large bridge 20-40 metres above 
grade

$/linear m 48,500

High bridge over 40 metres above 
grade

$/linear m 58,000

Rural twin bore tunnels $/linear m 96,000

 Source: Major Australian contractors (average typical rates).
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Table D.5 Geometric parameter inputs6

Geometric parameters
design speed 400 km/h

Horizontal criteria

Minimum horizontal radius 10,000 m

Horizontal stiffness 0.7

Transitions provided no

Cant provided no

Length of straight between curves 250 m

Vertical criteria

Minimum vertical radius hog and sag 42,000 m

Maximum sustained grade 2.50%

Maximum grade 3.5% over a maximum 
length of 6,000 m

allow back to back vertical curves no

Curve compensation/degree 0.05

Cut and fill

Maximum fill height before inserting 
a structure

15 m

Maximum cut height before inserting 
a tunnel

35 m

Cut and fill slopes 1 vertical in 2 horizontal

Formation 

Formation width 15 m

Shoulder on fill 0 m

Shoulder in cut 5 m

6  Source: Technical Specification for interoperability of european 
High Speed Railways, relating to the infrastructure subsystem 
(2008/217/eC) and technical specifications for the Speedrail 
project.
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a summary of the major civil engineering requirements for each medium-list corridor, is shown in Table D.6.

Table D.6 Civil engineering components for the medium-list corridors

No Corridor name
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Brisbane to newcastle

3 direct Corridor (via Beaudesert) 676 10 1% 116 17% 44 7% 506 75%

3a direct Corridor (via Gold Coast) 701 15 2% 128 18% 68 10% 490 70%

4 Coastal Corridor (via Beaudesert) 701 10 1% 54 8% 49 7% 588 84%

5 Coastal Corridor (via Gold Coast) 706 15 2% 63 9% 69 10% 559 79%

6 new england Corridor 764 25 3% 130 17% 37 5% 572 75%

newcastle to Sydney

8 Central Coast Corridor 120 27 23% 35 29% 4 3% 54 45%

Sydney to Canberra

11 Hume Highway Corridor (via Southern Highlands,  
west of Lake George)

271 37 14% 8 3% 21 8% 205 75%

11a Hume Highway Corridor (via Southern Highlands,  
east of Lake George)

274 41 15% 19 7% 26 9% 188 69%

11b Hume Highway Corridor (via escarpment,  
Southern Highlands, west of Lake George)

292 37 13% 21 7% 32 11% 202 69%

12 princes Highway Corridor (via Wollongong and 
Southern Highlands, west of Lake George)

290 37 13% 43 15% 23 8% 187 64%

Canberra to Melbourne

13 direct Corridor (via Tumut and albury-Wodonga) 518 22 4% 94 18% 29 6% 373 72%

13a direct Corridor (via Tumut, albury-Wodonga & 
Shepparton)

536 22 4% 79 15% 40 7% 395 74%

14 Hume Highway Corridor (via albury-Wodonga) 572 22 4% 65 11% 21 4% 464 81%

14a Hume Highway Corridor (via Wagga Wagga and 
albury-Wodonga)

552 22 4% 52 9% 32 6% 446 81%

14b inland Corridor (via Wagga Wagga and Shepparton) 545 22 4% 58 11% 22 4% 443 81%
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Construction costs were estimated from the summation 
of the major civil construction costs from the Quantm 
analysis (refer Table D.6) and a $7.3 million per kilometre 
allowance for additional civil and rail infrastructure costs 
not addressed in the Quantm analysis, on a linear basis 
applied over the whole length (refer Table D.7). 

Table D.7 Allowance for other civil and rail components

Civil and rail components $ per route 
kma

drainage infrastructure  $    390,000 

Clearing, topsoil stockpiling and environmental 
controls

 $    110,000 

Security fencing  $      70,000 

Cable routing  $    120,000 

Utility adjustments  $    510,000 

Road and rail underpasses  $    440,000 

Road and rail overpasses  $      90,000 

Retaining walls  $    160,000 

environmental mitigation (as distinct from 
alignment optimisation. This is a broad 
allowance for elements in a final design and 
includes acoustic barriers, house treatments 
and landscaped mounds)

 $    190,000 

Signalling and communications  $ 1,830,000 

Overhead line electrification  $ 1,830,000 

Track system (rail, ballast and sleepers for 
double track)

 $ 1,560,000 

Total  $ 7,300,000

a – Figures have been rounded to the nearest ten thousand. 

Source: Major Australian contractors’ average ‘sell’ rates applied to typical 
civil quantities derived from Speedrail study for Sydney to Canberra (adjusted 
to current dollars).

D.3.1.2 Tunnel cost benchmarking 

Benchmarking against australian and international 
tunnelling projects was used to determine appropriate 
construction unit costs for high speed rail tunnels, as 
shown in Table D.8.  
although data exists for historical tunnelling projects in 
australia, none is associated with HSR operations. Tunnels 
for HSR operations require larger cross-sectional areas 
than conventional rail to meet passenger comfort criteria 
associated with aerodynamic effects, and this impacts on 
construction costs. Typical tunnel diameters would be 8.5 
metres for HSR versus 7.0 metres for conventional rail.
depending on geotechnical conditions, lining type, 
environmental constraints, spoil disposal and contract 
size, the construction cost for twin single-track HSR 
tunnels is estimated to vary from approximately $100 
million/kilometre to $180 million/kilometre7. For the 
alignment analysis a total lower bound construction cost 
rate of $103.3 million/kilometre ($96 million/kilometre 
plus $7.3 million/kilometre) was adopted to represent the 
average construction cost of rural tunnels.8 
For access into the major cities it was assumed that 
dedicated urban corridors utilising considerable lengths of 
twin tube tunnels would be required to satisfy both social 
and economic constraints. For such tunnels a common 
unit cost of $180 million/kilometre was adopted as a 
reasonable ‘average upper bound’ estimate for Brisbane, 
Sydney, Canberra and Melbourne. 
a separate review of current capital city improved land 
values found surface corridor unit costs, inclusive of land 
and at-grade infrastructure, to be broadly comparable to 
the adopted tunnel unit costs.

7 This range is based on tunnelling infrastructure projects in australia and 
benchmarked against tunnelling rates for HSR projects in europe.

8 Refer to Table d.4 for cost rate of $96 million/kilometre for rural twin bore 
tunnels and Table d.7 for linear allowance of $7.3 million/kilometre for other 
civil and rail components. 
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Table D.8  Reference tunnelling project

Project Year Type Length 
(km) Diameter 

(m)

Original 
cost ($ 
million)

2011 
Dollars 
cost ($ 
million)

Cost/
km
($ 
million)

Source

new Southern Rail 
(airport Rail Link), 
Sydney

1995 Single tunnel twin 
track
(Heavy Rail)

10 11 716 1,200 120 nSW auditor 
General

epping Chatswood 
Railway, Sydney

2007 Twin tunnel single 
track 
(Heavy Rail)

13 7 1500 1,800 138 TidC/TCa

inland Rail, 
Toowoomba

estimate
2010

Twin tunnel single 
track
(Heavy Rail)

5 7 583 605 121 aRTC Final 
Report

Cross River Rail, 
Brisbane

estimate
2010

Twin tunnel single 
track
(Heavy Rail)

10 7 1,400 1,500 150 aeCOM 
Feasibility 
Study

Gotthard 
Base Tunnel, 
Switzerland

2010 Twin tunnel single 
track HSR

57 10 10,000 10,000 175
(including 
extensive 
egress 
tunnels)

project Web 
site

D.3.1.3 Station cost benchmarking

The costs for stations were estimated taking into account 
a range of preliminary considerations including the 
number of platforms, estimated patronage, construction 
methodology (at-grade or subsurface as ‘cut and cover’) 
and most importantly the location (such as in the 
CBd of a major metropolitan centre). These are broad 
estimates only as the specific station location and design 
specifications have not been determined. The city centre 
stations are significant because they include an allowance 
for integration with existing transport systems. a probable 
range of costs for each station was taken into account 
in the probabilistic risk assessment underpinning the 
indicative cost estimates.
Table D.9 provides the cost estimates of the proposed 
stations for the medium-list corridors.

Table D.9 Station cost estimates9

Station Estimated 
cost ($ billion)

Brisbane (CBd) 2.00

Sydney (CBd) 3.00

parramatta 3.00

Homebush 1.00

Strathfield 2.50

Canberra (CBd) 1.00

Melbourne (CBd) 2.00

peripheral stations (Brisbane and Melbourne) 0.15

Regional stations (newcastle) 0.10

peripheral stations (Sydney) 0.20

Regional stations (all others) 0.08

9 Source: Various australian railway projects both existing and proposed 
including:  High Speed Rail London to Midlands and Beyond (Report by 
High Speed Two Limited, 2009); north east Corridor next Generation High 
Speed Rail (Feasibility Study by aeCOM dec 2010);  inOCSa (aeCOM owned 
Spanish HSR Consultancy Group); and selected reference international 
projects, including the St. pancras Station (approximately 800 million pounds 
2007) redevelopment in the UK and the new West Kowloon Railway Station 
(estimate $aUd 3 billion 2011) in Hong Kong.
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D.3.1.4 Other HSR facilities

Other facilities associated with the operation of the HSR 
system include:

• Rolling stock maintenance and stabling facilities 
assumed to be located within or adjacent to terminus 
stations in Brisbane, newcastle, Sydney and 
Melbourne.

• Rolling stock major maintenance depots assumed 
to be located near, but not necessarily adjacent to, 
terminus stations in Brisbane, Sydney and Melbourne. 

• Other rail infrastructure maintenance depots assumed 
to be located every 150 kilometres along the network.

• electrical substations assumed to be located at 
approximately 100 kilometre intervals along the 
network. The cost estimates of substations are 
separate from those for power infrastructure, which is 
discussed in more detail in Section 3.1.5. 

• an iT and ticketing system. This cost was allocated 
among the medium list corridors on a pro-rata distance 
basis. 

a summary of the assumed costs for each of these HSR 
facilities is listed in Table D.10. 

Table D.10 Other HSR facilities cost assumptions10

Component Estimated 
cost ($ 
million) per 
facility

Number of 
facilities 
assumed

Rolling stock maintenance and 
stabling facilities

250 4

Rolling stock major 
maintenance depots

150 3

infrastructure maintenance 
depots

15 8 to 11

electrical substations 15 14 to 18

iT and computer ticketing 
system

100 1

D.3.1.5 Power infrastructure

an allowance of $1 billion was assumed for the cost of 
connecting the HSR substations to the existing national 
power grid based on a high-level assessment of the new 
HV infrastructure required. it was allocated to the corridors 
on a pro-rata distance basis. an allowance for additional 
power generation capacity was not required given the 
relative power demand of a fully operational HSR network 
(refer Section d7.3.3).

10 Source: High Speed Rail London to Midlands and Beyond (Report 
by High Speed Two Limited, 2009). north east Corridor next 
Generation High Speed Rail (Feasibility Study by aeCOM dec 2010), 
inOCSa (aeCOM owned Spanish HSR Consultancy Group).

D3.2 Land acquisition costs of the medium-list 
corridors

D.3.2.1 Assumptions

The cost of land acquisition was based on assumptions 
about land use type and location. The study has not 
considered individual parcels of land within the potential 
alignments, or the existing zoning of the land. agent costs, 
and any costs associated with holding the land until the 
development of the network, have not been specifically 
estimated.
it was assumed that tunnelled sections, both regional and 
urban, would not incur land acquisition costs. However, in 
practice a nominal amount of land would be required for 
associated infrastructure (such as ventilation shafts and 
portals). This has been considered in the estimates for the 
unit cost of tunnel construction.
an 80-metre-wide rail corridor, equating to 80,000 square 
metres of corridor per track kilometre, was assumed for 
the medium-list corridors. an 80 metre wide corridor is 
appropriate for comparative corridor assessment and 
indicative high-level costing in advance of subsequent 
detailed analysis including ground investigations, junction 
configurations and grade separation of road infrastructure.
 The 80-metre corridor width is based on:
• an average footprint along the corridor (in some 

locations the footprint would be less and in some 
much more, such as in areas of significant cut and 
fill, stabling/maintenance yards, station throats) and 
includes direct and indirect land costs. 

• dual at-grade ballasted track with standard rail 
embankment batter slopes and 10 metre easements 
from batter slope to perimeter fences (allowing for 
electrical sub-stations, drainage and maintenance 
access).

• Land take would include the construction zone (e.g. 
many areas would require significant sub-strata 
earthwork treatment requiring access for plant and 
materials).

• Uncertainties in design data, such as geotechnical 
data; hence actual design solutions (e.g. structure 
versus cut-and-fill earthworks) were not assumed at 
this stage. 

• Future proofing such as operational parameters 
have yet to be finalised (e.g. dual track plus future 
enhancement).

• inter-connectivity potential with conventional rail (i.e. 
opportunities may be realised which would require 
intersections and larger footprints).

• international experience. For example FS italferr 
specifies 30 metres from the nearest rail plus an 
allowance for engineering design judgement in the 
pre-land acquisition preliminary design phase (70 to 
100 metres).
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it can be expected that an 80 metre corridor width would be optimised, and in many instances reduced, in subsequent 
more detailed examination in phase 2 of the study.
alignments have assumed a representative route through the CBds of regional centres (rather than to one side or the 
other) for simplicity purposes. More detailed examination of actual alignments will need to be considered in phase 2 of 
the study. 

D.3.2.2 Land classifications 

a land acquisition model was developed to estimate costs using unit rates for rural, regional and capital city land. 
Regional land costs are variable, depending on proximity to the nearest centre. an overview of the five land classifications 
adopted and the unit price applied in the land acquisition estimation is shown in Table D.11.

Table D.11 Land type classification and estimated average acquisition cost per kilometre of corridor11,12,13

Classification Definition13 $/sqm $million/km 
of corridor

Rural any land located outside of a 10 kilometre radius of a regional centre or 20 
kilometres outside of a capital city (10 kilometres for Canberra)

0.4 0.03

Regional Regional urban – any land within 1.5 kilometres of the CBd of a regional centre 607.0 48.6

Regional Residential Regional residential – any land within a 1.5 to three kilometre radius of the CBd 
of a regional centre

339.0 27.2

Regional Rural Regional rural – any land within a three to 10 kilometre radius of the CBd of a 
regional centre

101.0 8.1

Capital City Urban any land within 20 kilometres of a capital city CBd where it has been assumed 
that the alignment can be developed at grade instead of in tunnels.  

607.0 48.6

11 Source: Rp data, nSW department of Lands, aeCOM, SKM. 
12 These classifications did not consider any specific type of land use (such as agricultural and industrial) or defining characteristic (forest, wetland etc.) of the land, 

nor was ownership (privately held, Crown land, etc.) taken into consideration.
13 The differences in some distances from the long-list corridor appraisal reflect the greater degree of refinement in the medium-list corridor appraisal. 

Rural land
Rural land costs were estimated from the asking price of 
over 500 randomly selected rural properties of 50 hectares 
(or larger) within the 54 Local Government areas across 
Queensland, nSW and Victoria that corridors pass through. 
after determining the aggregate cost per square metre of 
these properties, a discount rate developed in consultation 
with rural estate agents was applied. 

Regional land

Land acquisition costs for regional centres were obtained 
from a property sales database14. Sales data for both 
vacant and improved property for the last ten years was 
obtained for the following regional centres along the 
medium-list corridors:

• albury – Wodonga
• armidale
• Canberra
• Casino/Lismore
• Coffs Harbour
• Gold Coast
• Gosford
• Goulburn
• Grafton
• Logan
• Moss Vale – Bowral

• newcastle
• port Macquarie
• Tamworth
• Taree
• Toowoomba
• Seymour 
• Shepparton
• Wagga Wagga
• Wangaratta 
• Wollongong

14  Rp data, 2011

The data was sorted into three radial distances from each 
centre (1.5 kilometres, 1.5 to three kilometres and three to 
10 kilometres) and the average price and site area for each 
radial band determined for each regional centre.

Capital city urban land 
as part of the refinement of the medium-list corridor 
alignments it was determined that for different corridor 
options, some of the capital city access could be developed 
at grade and some in tunnels. This change to the long-
list assumption is a reflection of the refinement of the 
methodology utilised in the medium-list appraisal. For the 
sections not in tunnels, an average value equivalent to a 
regional urban classification was assumed as the improved 
land cost. This value was applied to any at-grade corridor 
length within the nominal boundary of each capital city, 
assumed to be located at a radius of 20 kilometres from 
the CBd in all cases except for Canberra (10 kilometres). 
Table D.12 summarises the assumed tunnel and at-grade 
lengths included in the medium-list land and infrastructure 
cost estimates for the urban access to the capital cities.
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Table D.12 Summary of assumed urban tunnel and at grade lengths

City Nominal radius to urban 
boundary

Tunnel length assumed At-grade length 
assumed

Brisbane  (south/east/west 
access )

20 km 10 km (corridor options 3 and 4)  
15 km (corridor options 3a and 5) 
25 km (corridor option 6)

10 km
5 km
0 km

Sydney  (north access) 20 km 27 km (to Central Station) 0 km

Sydney  (south access) 20 km 33 km (from Central Station) 0 km

Canberra (east access) 10 km 3 km (for Civic Station location) 7 km

Canberra (west access) 10 km 5 km (for Civic Station location) 5 km

Melbourne (north access) 20 km 18 km 2 km

Note: Sydney boundary not centred on Central Station, hence different tunnel lengths.

D3.3 Land acquisition costs for medium-list corridors

Table D.13 provides a breakdown of the land acquisition costs estimated for each of the medium-list corridors.
The majority of land acquisition costs are associated with the regional and capital city urban centres.

Table D.13 Land acquisition cost estimates15

No Corridor name Capital 
urban 
land costs 
($ billion)

Regional 
land costs 
($ billion

Rural land 
costs 
($ billion)

Total land 
costs 
($ billion)

Brisbane to newcastle

3 direct Corridor (via Beaudesert) 0.7 1.1 0.02 1.8

3a direct Corridor (via Gold Coast) 0.5 1.4 0.02 1.9

4 Coastal Corridor (via Beaudesert) 0.7 1.6 0.02 2.3

5 Coastal Corridor (via Gold Coast) 0.5 1.8 0.02 2.3

6 new england Corridor15 - 1.9 0.02 1.9

newcastle to Sydney

8 Central Coast Corridor15 - 0.7 0.002 0.7

Sydney to Canberra

11 Hume Highway Corridor (via Southern Highlands, west of Lake George) 0.9 0.2 0.01 1.1

11a Hume Highway Corridor (via Southern Highlands, east of Lake George) 0.7 0.2 0.01 0.9

11b Hume Highway Corridor (via illawarra escarpment, Southern Highlands, 
west of Lake George)

0.9 0.2 0.01 1.1

12 princes Highway Corridor (via Wollongong and Southern Highlands,  
west of Lake George)

0.8 1.1 0.01 1.9

Canberra to Melbourne

13 direct Corridor (via Tumut and albury-Wodonga) 0.8 0.2 0.02 1.0

13a direct Corridor (via Tumut, albury-Wodonga and Shepparton) 0.8 0.6 0.02 1.4

14 Hume Highway Corridor (via albury-Wodonga) 0.8 0.2 0.02 1.0

14a Hume Highway Corridor (via Wagga Wagga and albury-Wodonga) 0.8 0.5 0.02 1.3

14b inland Corridor (via Wagga Wagga and Shepparton) 0.8 0.4 0.02 1.2

15  The urban access for corridors 6 and 8 are both assumed to be entirely within tunnels. 
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D.4 Summary of cost estimates for 
medium-list corridors
a summary of the main cost components for each of the 
medium-list corridors is presented in Table D.14 together 
with the total cost estimates. These estimates represent 
the cost estimates for each corridor option before the 
application of probabilistic risk assessment.



High Speed Rail Study – Phase 1

aeCOM | Grimshaw | KpMG | SKMD16

Table D.14 Cost estimate for medium-list corridors
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Brisbane to Newcastle
Components comprise:
• Brisbane terminal station
• Brisbane urban access tunnel and at-grade sections
• Brisbane peripheral station
• Brisbane to newcastle intercity (between urban access boundaries)
• Regional stations 
(newcastle station cost included in the newcastle to Sydney segment)

3 direct Corridor (via Beaudesert) 676 4 1.9 12.0 2.9 6.2 2.3 0.5 0.5 1.8 28.1

3a direct Corridor (via Gold Coast) 701 5 2.8 13.2 4.5 6.1 2.4 0.5 0.5 1.9 31.9

4 Coastal Corridor (via Beaudesert) 701 7 1.9 5.5 3.3 6.5 2.6 0.5 0.5 2.3 23.1

5 Coastal Corridor (via Gold Coast) 706 8 2.8 6.5 4.6 6.3 2.6 0.5 0.5 2.3 26.1

6 new england Corridor 764 7 4.7 13.5 2.5 7.2 2.6 0.6 0.5 1.9 33.4

Newcastle to Sydney
Components comprise:
• Regional stations including newcastle
• newcastle to Sydney intercity (between urban access boundaries)
• Sydney urban access tunnel sections
• Sydney terminal station

8 Central Coast Corridor 120 4 5.1 3.6 0.3 0.7 3.3 0.3 0.1 0.7 14.1

Sydney to Canberra
Corridor components comprise:
• Sydney and Canberra urban access tunnel and at-grade sections
• Sydney peripheral station
• Sydney to Canberra intercity (between urban access boundaries)
• Regional stations 
• Canberra station
(Sydney station cost included in the newcastle to Sydney segment)

11 Hume Highway Corridor (via 
Southern Highlands, west of 
Lake George)

271 4 6.9 0.9 1.4 2.5 1.4 0.3 0.2 1.1 14.7

11a Hume Highway Corridor (via 
Southern Highlands, east of 
Lake George)

274 4 7.7 2.0 1.6 2.5 1.4 0.3 0.2 0.9 16.6
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11b Hume Highway Corridor (via 
illawarra escarpment, Southern 
Highlands, west of Lake 
George)

292 5 6.9 2.1 2.1 2.8 1.5 0.3 0.2 1.0 16.9

12 princes Highway Corridor (via 
Wollongong and Southern 
Highlands, west of Lake 
George)

290 5 6.9 4.5 1.6 2.4 1.5 0.3 0.2 1.9 19.3

Canberra to Melbourne
Corridor components comprise:
• Canberra and Melbourne urban access tunnel and at-grade sections
• Canberra to Melbourne intercity (between urban access boundaries)
• Regional stations 
• Melbourne peripheral station
• Melbourne terminal station
(Canberra station cost included in the Sydney to Canberra segment)

13 direct Corridor (via Tumut and 
albury-Wodonga)

518 3 4.1 9.7 2.0 4.6 2.2 0.5 0.4 1.0 24.5

13a direct Corridor (via Tumut, 
albury-Wodonga & Shepparton)

536 4 4.1 8.2 2.6 4.8 2.3 0.5 0.4 1.4 24.3

14 Hume Highway Corridor (via 
albury-Wodonga)

572 3 4.1 6.7 1.4 5.5 2.2 0.5 0.4 1.0 21.8

14a Hume Highway Corridor (via 
Wagga Wagga and albury-
Wodonga)

552 4 4.1 6.4 2.1 5.0 2.3 0.5 0.4 1.3 22.1

14b inland Corridor (via Wagga 
Wagga and Shepparton)

545 4 4.1 6.0 1.5 5.0 2.3 0.5 0.4 1.2 21.0

The cost estimates include:
• Land acquisition.
• Stations and city access.
• Maintenance and stabling facilities.
• power infrastructure.
• Civil and rail infrastructure.
• iT and ticketing system.

items not included in the cost estimates are:
• Client development and procurement costs 

(refer Section D1).
• Risk assessment (refer Section D5).
• Operational costs (including the leasing of rolling stock. Refer to Section D7).
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D.5 Risk assessment 
Major infrastructure projects are associated with high risks 
and uncertainty about final delivery costs. 

in estimating the indicative capital costs for a fully 
functional australian HSR network, a high-level risk 
assessment was undertaken to provide a possible range of 
costs. The assessment considered uncertainty of all major 
inputs and assumptions.

Risk profiles were developed to address the risk associated 
with the cost estimates for each of the medium-list 
corridors. These included a range of physical (quantity) and 
price (unit cost rate) risks based on confidence levels for 
the individual cost components for both land acquisition 
and infrastructure requirements for each corridor. The 
risk assessment was centred on the cost estimates with 
confidence levels for each established cost components. 

With a distribution range applied to each cost input across 
each of the cost estimates for the short-list of corridors, 
‘@RiSK’ software was used to determine the overall risk 
profile for each corridor and the whole HSR network. 
The software uses a Monte Carlo simulation to calculate 
an expected range of costs for each item. This is based 
on the assigned probability distribution for each input 
with inherent uncertainty. in this study, every cost item 
was assumed to have inherent uncertainty. The program 
calculates a project cost several thousand times, each time 
using a different set of random values from the probability 
functions to produce a distribution of possible outcome 
costs for the various corridors. The end result of this 
process is a risk profile which is graphically represented by 
an ‘S’ curve.

Relevant outputs are:
• p10: the value at which there is a 10% probability that 

the capital costs will not exceed this amount.
• p50: the value at which there is a 50% probability that 

the capital costs will not exceed this amount. 
• p90: the value at which there is a 90% probability that 

the capital costs will not exceed this amount.

D.6 Indicative cost ranges for short-list 
corridors

D6.1 Cost ranges

Table D.15 gives the cost estimates, including an 
adjustment for risk, for each of the short-listed corridors.
Figure D.2 is a schematic representation of the main 
components which make up the short-listed corridor cost 
estimates. Components shown are:
• CBd stations included within each segment.
• Urban access portion of each segment, including 

at-grade and tunnels.
• inter-city corridors.

Table D.15 Risk-adjusted cost estimates for short-list corridors16

Segment No. Corridor name Cost estimate
($2011 billion)

Cost estimate adjusted for 
risk ($2011 billion)16

P10 P50 P90

Brisbane to newcastle 3 direct Corridor (via Beaudesert) 28.1 21.7 28.9 35.9

3a direct Corridor (via Gold Coast) 31.9 24.9 32.6 40.6 

4 Coastal Corridor (via Beaudesert) 23.1 20.0 23.8 27.8

5 Coastal Corridor (via Gold Coast) 26.1 22.2 26.9 31.7

newcastle to Sydney 8 Central Coast Corridor 14.1 10.7 14.2 17.9

Sydney to Canberra 11 Hume Highway Corridor (via Southern 
Highlands, west of Lake George)

14.7 10.9 15.1 19.2

12 princes Highway Corridor (via Wollongong and 
Southern Highlands, west of Lake George)

19.3 15.0 19.8 24.5

Canberra to Melbourne 14a Hume Highway Corridor (via Wagga Wagga 
and albury-Wodonga)

22.1  19.5 22.4 25.6

16 Combining risk adjusted cost estimates would affect the risk profile – 
the p10 estimate of a combination of route segments has a lower  
probability than the sum of the p10 estimates of the individual segments.
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Figure D.2 Components included in short-listed corridor cost estimates17

Brisbane

Newcastle

Sydney

Canberra

Melbourne
20km

20km

10km

20km

$20.0 billion to $40.6 billion

$10.7 billion to $17.9 billion

$10.9 billion to $24.5 billion

$19.5 billion to $25.6 billion

Brisbane to Newcastle

Newcastle to Sydney

Sydney to Canberra

Canberra to Melbourne

CBD stations

Assumed urban boundary
for the purpose of the 
phase 1 study

P10 to P90 cost estimate

Newcastle station

Key:

$10.7b to $17.9b

Note: The figure above is schematic only and is not to scale.

17 Combining risk adjusted cost estimates would affect the risk profile – 
the p10 estimate of a combination of route segments has a lower  
probability than the sum of the p10 estimates of the individual segments.

The risk-adjusted cost estimate for the implementation of 
an overall HSR network would fall within the range of $61 
billion to $108 billion depending on the combination of 
corridors selected, as shown in Figure D.3.
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Figure D.3 Least and highest cost corridor combinations
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D6.2 Least cost corridor combination 

Based on the p50 cost estimates, the least cost 
combination of short-listed corridors comprises:
• Corridor 4: Coastal Corridor (via Beaudesert).
• Corridor 8: Central Coast Corridor.
• Corridor 11: Hume Highway Corridor (via Southern 

Highlands, west of Lake George).
• Corridor 14a: Hume Highway Corridor (via Wagga 

Wagga and albury-Wodonga).

The possible range of costs for this network includes a 
p10 estimate of $61.3 billion, a p50 estimate of $75.7 
billion and a p90 estimate of $90.1 billion.  There is 10 per 
cent probability the p10 estimate would not be exceeded, 
50 per cent probability the p50 estimate would not be 
exceeded, and 90 per cent probability the p90 estimate 
would not be exceeded. 

a breakdown of the civil engineering components within 
the least cost combination is provided in Table D.16.  This 
indicates approximately 79 per cent of the corridor could 
be on the surface, 15 per cent in tunnel and six per cent 
on bridges.

Table D.16 Civil engineering components for the least-cost corridor combination
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4 Coastal Corridor (via Beaudesert) 701 10 1% 54 8% 49 7% 588 84%

8 Central Coast Corridor 120 27 23% 35 29% 4 3% 54 45%

11 Hume Highway Corridor (via Southern Highlands, 
west of Lake George)

271 37 14% 8 3% 21 8% 205 75%

14a Hume Highway Corridor (via Wagga Wagga and 
albury-Wodonga)

552 22 4% 52 9% 32 6% 446 81%

Total 1644 96 6% 149 9% 106 6% 1293 79%
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D6.3 Most costly corridor combination 

Based on the p50 cost estimates, the most costly 
combination of short-listed corridors comprises: 
• Corridor 3a: direct Corridor (via Gold Coast).
• Corridor 8: Central Coast Corridor.
• Corridor 12: princes Highway Corridor (via Wollongong 

and Southern Highlands, west of Lake George).
• Corridor 14a: Hume Highway Corridor (via Wagga 

Wagga and albury-Wodonga).

The possible range of costs for this network combination 
includes a p10 estimate of $69.9 billion, a p50 estimate of 
$89.1 billion and a p90 estimate of $108.2 billion. 
a breakdown of the civil engineering components within 
the highest cost option is provided in Table D.17.  This 
indicates approximately 70 per cent of the corridor could 
be on the surface, 22 per cent in tunnel and eight per cent 
on bridges. 

Table D.17 Civil engineering components for the highest cost corridor combination
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3a direct Corridor (via Gold Coast) 701 15 2% 128 18% 68 10% 490 70%

8 Central Coast Corridor 120 27 23% 35 29% 4 3% 54 45%

12 princes Highway Corridor (via 
Wollongong and Southern Highlands, 
west of Lake George)

290 37 13% 43 15% 23 8% 187 64%

14a Hume Highway Corridor (via Wagga 
Wagga and albury-Wodonga)

552 22 4% 52 9% 32 6% 446 81%

Total 1663 101 6% 258 16% 127 8% 1177 70%

The land component in both the least and highest cost 
corridor combinations is approximately $6 billion at $2011.  
acquiring, or otherwise preserving, the corridor could 
reduce future costs by reducing the likelihood of additional 
tunnels as urban areas grow and existing corridors become 
unavailable.  
The probabilistic cost estimates for the least and highest cost 
combinations are shown in graphical form in Figure D.4.
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Figure D.4 Probabilistic estimates for least and highest cost combination

D.7 Operating cost estimates

D7.1 Introduction

The cost of operating a rail system is generally determined 
by the length of its infrastructure, the use to which that 
infrastructure is put and the underlying asset condition. 
For this analysis, all infrastructure is assumed to be 
maintained in good condition. The train operating plan is 
important in quantifying system operation costs as it sets 
out how often an asset is used (service frequency) and how 
it is used. 
In examining system operational costs, it is useful to 
distinguish between rail infrastructure and train operation. 
Typically, train operating costs have a different time cycle 
from those associated with the long term provision of rail 
infrastructure. Operating costs for HSR comprise:

• Infrastructure operation and maintenance - the long- 
term maintenance and renewal of the ‘below rail’ 
assets.

• Train operation – the costs linked to the running of the 
trains and stations, and renewal of ‘above rail’ assets. 

HSR operating costs depend on a wide range of factors, 
such as labour, energy and materials cost, and operating 
technology and regime; some of which may only become 
clear close to the actual date of operation.

D7.2 Methodology

All corridor options are assumed to have a homogeneous 
spread of infrastructure assets and long-term depreciation 
has not been taken into consideration. The study model 
has only included costs which are estimated to occur within 
a 20-year period, although an allowance for renewals after 
that date has been included in the residual value.
The operational cost model combines the usage volume 
and unit price for each of the cost elements. The 
model includes cost elements of the annual operation, 
maintenance and renewal of the rail network, including all 
rail infrastructure and associated structures and rolling 
stock lease costs for an entire HSR fleet in 2036 and 
2056. The model uses the assumed train operating plan 
for 2036 and 2056 to estimate system usage and overlays 
route distances derived from the medium-list of corridors 
to identify the volume of resource consumption. 
Unit prices are applied to the identified cost elements 
and associated usage volumes. Unit prices vary by 
country and are therefore not readily adaptable to an 
Australian operation. A range of national rates have 
been used particularly in relation to labour and energy 
costs supplemented with international estimates. The 
assumptions in the operating costs estimation were set 
against international, primarily European, benchmarks.
Unit prices for labour cost categories (train crews and 
station staff) are escalated by GDP per capita of 1.67 per 
cent per annum for consistency with other components of 
the economic analysis to reflect real increases in wages. 
Unit prices for non-labour cost categories are assumed to 
be constant in real terms.
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D7.3 Infrastructure costs

D.7.3.1 Infrastructure operation and maintenance

infrastructure operation and maintenance measures are described in Table D.18.

Table D.18 Infrastructure operations maintenance

Element Notes

Signalling and operational control including fault 
management

it may be possible to reduce costs through further automation or combining services on 
some sections with other operators.

electrical control includes power management, emergency responses, energy and sustainability monitoring.

network management and commercial 
administration

access management, operational planning, performance management, security, contract 
and commercial management, commercial exploitation of assets.

emergency recovery arrangements provision of facilities for recovery of failed trains or other events.

Track maintenance (including drainage) Ballast track has been assumed in this study because known and verifiable data is 
available. However, the adoption of slab track would have a significant positive impact 
on the level of short-term track maintenance costs and system availability. an important 
cost element is the associated track equipment including ballast tampers and other 
multipurpose vehicles. The amount of such equipment required depends on network 
availability and location of maintenance facilities.

Maintenance of network structures, and building also includes environmental protection measures including vegetation and noise and 
vibration barriers.

Maintenance of command and control systems includes the maintenance of signalling systems, communication systems, trackside 
structures and other equipment.

power systems maintenance includes the maintenance of all structures including sub stations and network catenary.

infrastructure operation and maintenance costs 
encompassing the above elements have been estimated 
at $200,000 per route kilometre per year (in 2011 terms). 
This is based on examined data available from the following 
sources:
• international Union of Railways (UiC) – $180,000 per 

route kilometre.
• State Railways (Ferrovie dello Stato – italy)  – $200,000 

per route kilometre.
• High Speed 1 (UK) – $280,000 per route kilometre.

Gines de Rus18  in his 2008 paper on the economic effects 
of HSR in Spain suggests that infrastructure operating 
costs of around $160,000 per route kilometre should be 
anticipated. 
There is considerable variation in the level of actual 
operating costs applicable to high-speed operation. 
international cost comparison has limitations, given 
variations in accountancy practices, and are indicative. 

18  The economic effects of High Speed Rail investments – University 
of Las palmas, Spain, October 2008.
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D.7.3.2 Infrastructure renewals

each piece of infrastructure would need to be replaced 
at the end of its asset life. Certain infrastructure, such as 
track and overhead line equipment, needs to be replaced 
more frequently than others, such as bridges and tunnels. 
For the operating cost estimation, only those pieces of 
infrastructure whose renewal has been estimated to fall 
within the 30 years between 2036 and 2066 have been 
taken into account, such as track (ballast and above) which 
needs to be replaced every 20 years. For these pieces of 
infrastructure, allowance has been made for renewal equal 
to their capital cost divided by life spread uniformly during 
the period. 

no allowance in the operating cost estimates has been 
made for infrastructure which does not have a scheduled 
renewal within the appraisal period. This assumption 
would have no impact on corridor selection and only minor 
impact on the estimate of total operating costs.
The renewal cost of each piece of infrastructure has been 
annualised over the period of its asset life. Table D.19 
shows the renewal schedule and cost for track, overhead 
line electrification (OHLe) and signalling. an annualised 
renewal cost of $200,000 per route kilometre was applied, 
in addition to the infrastructure maintenance cost.

Table D.19 Renewal schedule and cost

Renewal category Capital cost per route 
kilometre

Renewal frequency 
(years)

Annual renewal cost per route 
kilometre

Track $1,560,000 20 $78,000

OHLe $1,830,000 30 $61,000

Signalling $1,830,000 30 $61,000

Total $200,000
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D7.4 Train operating costs 

Rolling stock
Based on the historical international approach to HSR 
rolling stock, it has provisionally been assumed that rolling 
stock would be leased. a capital cost of $40 million has 
been assumed for each HSR set. This figure has been used 
to calculate leasing costs which have then been included 
in the operational cost model. it is assumed that the rolling 
stock would be leased over its 30-year life span with an 
interest rate of eight per cent per annum with zero residual 
value at the end of the asset life. For the purpose of the 
analysis, it has been assumed that all train sets would be 
homogeneous. 

Capital costs for off-the-shelf high-speed rolling stock have 
been benchmarked against three train manufacturers 
(Siemens, Bombardier and alstom) which range upwards 
from $30 million per train set (Bombardier supply to China 
2007). Key factors in rolling stock cost include order 
volume, the ability to accept off-the-shelf trains and the 
extent to which sets operate across a variety of operating 
systems. 

The amount of rolling stock required has been derived from 
the train operating plan (refer Appendix F).The number of 
train sets required has been based on an assumed train 
set utilisation of 90 per cent. in 2036 it has been assumed 
that 43 high-speed train sets would be required. This figure 
could rise to 160 in 2056.

Rolling stock maintenance
a cost of $3.00 (being a median point) per train kilometre 
has been assumed for rolling stock maintenance, with this 
figure benchmarked against HS2 in the UK ($4.20/route 
kilometre) and the UiC ($2.60/route kilometre). These 
figures include all aspects of train maintenance for an 
eight-car set including presentation, daily and periodical 
examinations and associated maintenance.

Train crew
it has been assumed that the train crew would cost $230 
per train hour in 2011, rising to $350 per train hour in 
2036 and $490 per train hour in 2056 after allowing for 
real escalation of 1.67% per annum. Within this figure, 
full allowances have been made for holidays, a 37.5-hour 
working week and training. This is based on the assumption 
that each train has three employees – a driver, a conductor 
and an attendant – with assumed salaries of $100,000, 
$85,000 and $65,000 respectively. Train hours are 
assumed to be 70% of working hours. The hourly cost of 
the train crew is then multiplied by the number of annual 
train hours to determine the annual cost. no allowance for 
train catering has been made; all catering is assumed to 
be on a ‘zero net cost’ basis in the operational cost model.

Station maintenance costs
an annual cost of one per cent of the capital cost of the 
stations has been assumed for the maintenance of the 
stations. 

Station staffing costs
Station staffing levels were determined by assuming that 
there would be four employees for each platform within the 
station, with a minimum of 10. it is assumed that three 
overlapping shifts of employees would work each day, 
that the average salary of each station employee would 
be $47 per hour in 2011, so $72 per hour in 2036 and 
$84 per hour in 2056 after allowing for real escalation of 
1.67% per annum. each employee is assumed to work full 
time. The estimated cost of station staffing varies from 
corridor to corridor reflecting the number and size of the 
stations that have been proposed for each corridor option. 
Supervision costs have been included within administrative 
arrangements.

Traction power
HSR rolling stock on the proposed network is estimated to 
use 29 kWh per train kilometre. a price of $0.20 per kWh 
has been assumed, giving an assumed traction power cost 
of $5.80 per train kilometre. a fully operational HSR system 
is estimated to require about one per cent of new South 
Wales’ current power generation capacity. phase 2 of the 
study will include further examination of this although it is 
not anticipated that a specific strategy would be required 
for this additional power generation.

Commercial ticketing
it has been assumed that the cost of commercial ticketing 
(comprising ticket website development maintenance, 
commissions paid to agents, etc.) would be five per cent of 
the value of the projected network revenues in 2036 and 
2056 respectively.

Administration
it has been assumed that the cost of administering the 
potential HSR network would be 10 per cent of the value 
of all other operating costs combined, excluding rolling 
stock maintenance, rolling stock lease costs, renewals and 
commercial ticketing. This comprises staff salaries and 
superannuation, office leases and overheads and any other 
ancillary costs associated with the operation of the network. 
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E.1 Introduction
This appendix supports the strategic environmental 
assessment of HSR corridor and station locations, providing 
more detail on the methodology used in appraising the 
medium-list corridors and results produced.
The appendix is structured as follows:
• The assessment process, including the assumptions 

and limitations, are described in Section E2.
• The results of the corridor appraisals, by study area 

segment, are presented in Section E3. 
• Section E4 provides a summary of the key findings of 

the appraisals.

E2  Environment and planning 
methodology

E2.1 Medium-list appraisal process

E.2.1.1 Centralised information management and mapping 
system

The primary assessment tools used were Geographic 
information System (GiS) maps and datasets, ausimage1 
aerial photograph in urban areas, Spot image2 satellite 
photography in non-urban areas, and an electronic multi-
criteria assessment (MCa) system developed specifically 
for this study. 
These tools were supplemented with research including:
• Key urban and regional planning and policy documents 

at the Commonwealth and state levels.
• environmental, terrain, land use and other physical 

obstacles and opportunities for corridor alignments.
• Working knowledge from the study team in each 

jurisdiction through which HSR corridors may pass.
GiS datasets were obtained during the course of the 
study from Commonwealth, state and local agencies and 
commercial sources. all datasets were carefully evaluated 
and where possible reformatted to provide a consistent, 
uniform and reliable basis of assessment. 
a unique and powerful characteristic of GiS datasets is 
the ability to accurately position the geographic extent 
of a particular feature, provided correct and accurate 
geographic coordinates are associated with the feature 
in the electronic file containing the dataset. The study 
team evaluated each dataset available and selected those 
datasets that were deemed the most appropriate for the 
purposes of the study.

1 ausimage refers to high resolution, orthorectified aerial imagery produced by 
SKM. 

2 Spot image Sa is a commercial supplier of geographic information derived 
from satellite imagery.

Environmental assessment
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Table E.1 lists the GIS datasets that were available, evaluated and used in this study.

Table E.1 GIS datasets

Category Feature Used in 
study

Sources* Comments

existing land 
use

Regional and strategic 
planning

no Ga not consistently available for all jurisdictions.

prohibited areas Yes Ga predominantly defence sites, separate data sets.

Built up areas Yes Ga includes urban land in regional cities and towns. Future urban 
areas were identified from published planning policy and strategy 
documents where available.

Mining and quarrying Yes Ga predominantly surface mining operations.

natural 
features

national parks/conservation 
areas

Yes Ga includes national parks and reserves, conservation parks and 
water supply reserve areas.

State park/forestry areas no Ga not considered relevant in phase 1.

Wetland Yes epa includes Ramsar and state wetland areas.

River and drainage system Yes Ga includes water courses and adjacent areas that are part of the 
hydrologic system. 

Lakes and reservoirs Yes Ga includes reservoirs used for human water supply and natural and 
endangered lakes. 

Biological 
features

Cumberland plain Woodland Yes dSe assessed for locations in Sydney basin where species are 
present.

endangered/critically 
endangered ecological 
communities (eeCs/ CeeCs)

Yes dSe includes critically endangered communities.

Heritage World Heritage site no dSe There are no World Heritage sites within the corridors assessed.

national heritage no dSe  no significant sites have been identified. 

*Sources Ga – Geoscience australia; daFF – department of agriculture, Fisheries and Forestry; epa – Commonwealth and State 
environmental protection agencies; dSe  – department of Sustainability, environment, Water, population and Communities.

note: The following should be considered in phase 2: 
• infrastructure (power and gas transmission, transport and rail corridors).
• agriculture (Grazing, cropping, horticulture, trees and shrub cover).
• natural features (State park / forestry areas).
• Biological features (native Vegetation areas, endangered species, migratory species).
• Heritage (Commonwealth heritage and register national estate).
• native Title (Claims, determinations, registered and notified indigenous land use 

agreements, indigenous protected areas).
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E.2.1.2 Multi Criteria Assessment (MCA) matrix

The GiS datasets selected are listed in Table E.2. 
potential HSR corridors developed in conjunction with 
other workstreams were assessed using uniform and 
consistent descriptors, and then reviewed for any gaps 
in the evaluation process and results. planning policies 
and strategies were also included as non-quantitative 
measures. 
Table E.2 illustrates how the relevant assessment features 
were assessed using a ‘traffic light’ system to record the 
relative impact of a given HSR corridor on a given feature. 
in making an assessment, the evaluation considered:
• The magnitude of impact measured by number of 

hectares directly affected.
• The frequency of impact.
• The potential to make minor adjustments to mitigate 

impact.
• Other likely mitigation measures.

The final ranking of corridors is based primarily on the 
number of hectares of directly affected sensitive land, with 
consideration given to the relative severity of impact on 
existing land use and environmental features, as indicated 
by the coloured scoring.

E.2.1.3 GIS-based assessment tools

a comprehensive, computer-based assessment toolkit 
with the following components, characteristics and 
capabilities covering all parts of the study area was used 
in the assessment process as follows:
all GiS datasets shown in Table E.1 and a companion MCa 
Matrix scoresheet similar to Table E.2.
• GiS arc Reader Version 9, which allows the user to 

display any combination of datasets on maps, aerial 
photos or other geographically registered information.

• ability to measure distances and areas, and view the 
entire study area or specific neighbourhoods, at scales 
from 1:1,000 to 1:10,000,000, to identify specific 
features on the ground.

• ausimage and SpOT image aerial photography.
• 1:250,000 topographic maps.
• all potential HSR routes and corridors.

examples are provided in Figure E1 and Figure E.2.
Using the GiS applications and the MCa Matrix scoresheets, 
the potential impacts in each HSR corridor were identified 
and quantified for each dataset.

Table E.2 MCA Matrix measures

HSR 
Corridor Highly 

undesirable Undesirable

Neutral/ 
requires 
further 
investigation

Favourable
Notes/ 
mitigation 
measures

Land use existing land use

prohibited areas intersects Within 500 metres 
(m)

>500m
< 1,000m

>1,000m Tunnels, 
bridges, 
viaducts

Urban areas intersects Within 500 metres 
(m)

>500m
< 1,000m

>1,000m Tunnels, 
bridges, 
viaducts

Mining and quarry intersects Within 500 metres 
(m)

>500m
< 1,000m

>1,000m Tunnels, 
bridges, 
viaducts
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HSR 
Corridor Highly 

undesirable Undesirable
Neutral/ 
requires 
further 
investigation

Favourable
Notes/ 
mitigation 
measures

environment natural Features

national park/
conservation area

na enters, crosses Within 500m >500m Tunnels, 
bridges, 
viaducts

Wetlands na intersects Ramsar 
wetlands

Within 250m >250m Tunnels, 
bridges, 
viaducts

River and drainage 
system

na parallel to and 
within 250m for 
more than 1,000m

Crosses at right 
angles

>250m Tunnels, 
bridges, 
viaducts

Lakes and 
reservoirs

Crosses potable 
water supply

Within 250m for 
more than 1,000m

Within 250m >250m Tunnels, 
bridges, 
viaducts

Biological Features

Cumberland plain 
woodland

na intersects Within 250m >250m Land offsets

endangered/ 
critically 
endangered 
ecological 
communities

na intersects known 
community**

intersects likely 
community

does not intersect 
or is located in 
an area that 
may support 
an endangered 
community

Land offsets

** direct impact area calculated for known communities only.

E.2.1.4 Corridor rankings

The study team identified 20-kilometre-wide corridors and 
hypothetical 200-metre-wide routes within these corridors. 
This involved a three-step process, summarised as follows:
1. a long-list of 20-kilometre-wide corridors was 

established and subjected to a high-level assessment 
by the project team. The long-list was reduced to a 
medium-list.

2. Multiple 200-metre-wide HSR routes within each 
20-kilometre medium-list corridor were generated. 
These routes were evaluated from environmental, land 
use and construction standpoints, and a preferred 
route for each corridor was selected for further 
assessment.  

3. each preferred route was then assessed as an example 
for potential order of magnitude impacts of HSR on 
each corridor. assessment results were aggregated to 
estimate the potential high-level costs and impacts of 
each corridor. Based upon the relative and absolute 
impacts across workstreams, the medium-list of 
corridors was assessed and a short-list identified.

The GiS tools provided a common basis between 
workstreams for locating and assessing corridors and 
routes, identifying natural and man-made features, and 
organising, sharing and displaying information. 
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Figure E.1 Example of GIS datasets

E2.2	 Assumptions	and	limitations

The assessment provides a comprehensive, high-level 
assessment of the potential positive and negative 
environmental and land use impacts of HSR corridors on 
the east coast of Australia. The following assumptions and 
limitations should be considered in evaluating the results:
• The assessment is based on corridors approximately 

20-kilometres wide using the desktop tools described 
previously. No field work was undertaken to verify 
actual conditions on the ground.

• The assessment is based upon a hypothetical 
200-metre-wide HSR route within each corridor. 
The 200-metre-wide route was selected from one 
of many alternative routes based upon operational 
considerations of HSR, and has been used to estimate 
comparative ‘order of magnitude’ impacts. It does not 
represent an actual HSR route.

• The assessment does not consider mitigation measures 
which could reduce impacts, such as tunnels under 
or bridges and viaducts over sensitive environmental 
lands.

• The assessment tables address only potential direct 
impacts on land areas caused by the 200-metre-
wide HSR corridor. Construction impacts and indirect 
impacts will be the subject of later work following 
selection of potential routes.

• Future urban areas were identified based on published 
planning policy and strategy documents.

• Direct impacts on endangered ecological communities 
were only assessed for known occurrences. Areas in 
which occurrences are uncertain were not considered.
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E3 Environment and planning assessment
The assessment of the medium-list of corridors considered 
the following segments between Brisbane and Melbourne:
• Brisbane-newcastle.
• newcastle-Sydney.
• Sydney-Canberra.
• Canberra-Melbourne.

each corridor in the segments was assessed in terms of 
potential direct impacts of a 200-metre-wide HSR route on 
the following environmental and planning considerations:
• planning policies and strategies – australian Bureau of 

Statistics population forecasts have been used for the 
demand modelling. However local planning policy and 
population forecasts have been discussed here where 
relevant to the corridors appraised.

• existing land use.
• natural features.
• Biological features.

The assessment of each corridor addresses each of these 
considerations independently and is summarised in terms 
of key findings, the best performing corridors and key 
issues for further consideration. it is emphasised that the 
preferred corridor assessment is based on comparative 
order of magnitude impacts only, and does not represent a 
full environmental assessment.

E3.1 Brisbane-Newcastle

The Brisbane-newcastle segment contained five medium-
list corridors, as illustrated in Figure E.3. The corridors 
were:
• Corridor 3: direct Corridor (via Beaudesert).
• Corridor 3a: direct Corridor (via Gold Coast).
• Corridor 4: Coastal Corridor (via Beaudesert).
• Corridor 5: Coastal Corridor (via Gold Coast).
• Corridor 6: new england Corridor.
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Figure E.2 Brisbane-Newcastle 
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E.3.1.1 Corridor 3: Direct Corridor (via Beaudesert)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.3.

Table E.3 Land use impacts – Direct Corridor (via Beaudesert)

Land use Hectares

Urban areas 136

national park / conservation area 341

River and drainage system 38

Lakes 1

nSW wetlands 62

Total 578

Planning policies and strategies

at its northern end, this corridor runs directly through the 
South east Queensland (SeQ) south-west corridor, which 
is identified in the South east Queensland Regional plan 
2009-2031 as an important growth and transport corridor 
for the region. For its full length this corridor generally 
bypasses built-up areas except at its northern end where 
it intersects the Brisbane metropolitan area. as a result, it 
does not conflict with any local land use strategies.
The corridor passes close to three master-planned 
communities designated as Urban development areas 
(Uda) (controlled by the Urban Land development 
authority). These are:
• Greater Flagstone, covering 7,188 hectares and 

situated west of the Jimboomba and the Mount 
Lindesay Highway, along the existing Brisbane-Sydney 
rail line and north of the Bromelton State development 
area. The development scheme intends to deliver 
approximately 50,000 dwellings to house a population 
of approximately 120,000 people over the next 20 
years.

• Yarrabilba, covering 2,222 hectares and located south 
of Logan City. The development scheme intends to 
provide approximately 20,000 dwellings to house a 
population of approximately 50,000 people over the 
next 20 years.

• Ripley Valley, covering a total area of 4680 hectares. 
it is located approximately five kilometres south-west 
of the ipswich CBd and south of the Cunningham 
Highway. The Ripley Valley Uda is an opportunity to 
provide approximately 50,000 dwellings to house a 
population of around 120,000 people.

• The corridor does not conflict with the Mid north Coast 
Regional Strategy, SeQ Regional plan or known local 
planning strategies. The SeQ Regional Strategy and 
nSW regional strategies do not make reference to a 
HSR.

The Central Coast Regional Strategy acknowledges the 
need to improve commuter rail services and associated 
bus feeder services to reduce car commuting. Significant 
growth is expected in the southern part of SeQ along 
this corridor. The population in the ipswich, Logan and 
Beaudesert LGas are expected to grow to over one million 
people by 2031.
in nSW, the corridor crosses the Far north Coast, Mid 
north Coast and Lower Hunter Regions, within which the 
following forecast population increases are, by 2031 (nSW 
department of planning, 2006):
• Far north Coast – by 26 per cent to 289,000.
• Mid-north Coast – by 24 per cent to 425,000.
• Lower Hunter – by 34 per cent to 675,000.

The nSW regional strategies for these areas make no 
reference to HSR.

Existing land use

With regard to prohibited areas, the corridor is close to 
the outer buffer zone of the Greenbank Military Training 
area, south of Brisbane, and close to the urban limits of 
Jimboomba, Beaudesert, Kyogle, Casino and Grafton. it 
avoids all urban settlements in nSW except at its southern 
end, where it impinges on Wallsend. The corridor is not 
close to mining areas.

Natural features

This corridor intersects the Border Ranges national park 
near the Queensland/nSW border (the current north 
Coast Railway tunnels under the area). The corridor 
crosses the Logan River three times near Jimboomba. it 
crosses the albert River and associated tributaries several 
times between Canungra and the border and runs parallel 
to the Richmond River north of Kyogle to Casino, crossing 
it three times. a number of the major rivers over which 
it passes are known to flood, including the Richmond, 
Hastings, Manning, Macleay, nambucca, Bellinger, Orara 
and Clarence.
The corridor enters two significant national parks and 
a nature reserve. These are centrally situated in to the 
corridor on the Queensland/nSW border – the Lamington 
national park, Border Ranges national park and Banyabba 
nature Reserve in nSW. 
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Biological Features
The corridor crosses numerous areas of remnant 
vegetation, with significant concentrations located near 
the border. The majority of the corridor is located where 
endangered biological communities may occur. These may 
include White Box, Yellow Box, Blakely’s Red Gum, Grassy 
Woodland and derived native Grassland. Some known 
pockets of endangered species are present but easily 
avoided.
This corridor is not in proximity to known endangered 
biological community areas. Most of it is close to areas 
where endangered and migratory species are likely to 
occur. it crosses Hexham Swamp, a known migratory 
species location.

E.3.1.2 Corridor 3a: Direct Corridor (via Gold Coast)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.4.

Table E.4 Land use impacts – Direct Corridor via Gold Coast

Brisbane – Newcastle Corridor 3a Hectares
Urban areas 229

national park/conservation area 317

River and drainage system 42

Lakes 2

QLd wetlands 4

nSW wetlands 67

Total 661

Planning policies and strategies

The corridor traverses SeQ and the Far north Coast, Mid 
north Coast and Lower Hunter Regions of nSW. as it heads 
south from Logan, it sweeps east towards the densely 
settled Gold Coast at narang, then turns south to follow the 
coast through populated urban areas west of Broadbeach 
and Burleigh Heads. picking an eventual route through this 
area without substantial urban impact will be challenging. 
despite this, the corridor does not appear to conflict with 
the Mid north Coast Regional Strategy, SeQ Regional plan 
or local planning strategies. 
in nSW, the corridor crosses the Far north Coast, Mid 
north Coast and Lower Hunter Regions, within which the 
following population increases are forecast by 2031 (nSW 
department of planning, 2006):
• Far north Coast – by 26 per cent to 289,000.
• Mid-north Coast – by 24 per cent to 425,000.
• Lower Hunter – by 34 per cent to 675,000.

The nSW regional strategies for these areas do not make 
reference to HSR.

Existing land use

in terms of prohibited land uses, the corridor is close to the 
Greenbank Military Training area. The corridor intersects 
Brisbane and the western edge of the Gold Coast’s major 
metropolitan centres. it avoids the urban areas of Tweed 
Heads, Murwillumbah and Mullumbimby, but intersects 
with the urban areas of Lismore and Casino. 

Natural features

This corridor crosses Shannon Brook near Casino, Myall 
Creek and the Clarence River at Grafton. The alignment 
avoids most nature conservation areas though minor 
infringements occur at Tamborine national park. 
The corridor runs through numerous wetland areas along 
its entire length, including Oxenford (Lake Coombabah), 
Tumbulgum, Lismore and Casino (Tweed River, Wilsons 
River, Leycester Creek). it crosses at least five rivers 
and drainage systems, including the Logan River, albert 
River, Coomera River, nerang River, Tallebudgerra Creek, 
Currumbin Creek, Rous/Tweed River and Wilsons River. 
it enters and crosses the plunkett Conservation park and 
Tamborine national park in Queensland, and Mooball 
nature Reserve and Banyabba nature Reserve in nSW.

Biological features

The corridor is not in proximity to any known endangered 
biological communities. areas that may contain endangered 
communities are located at its northern extent and include 
White Box, Yellow Box, Blakely’s Red Gum, Grassy Woodland 
and derived native Grassland. The majority of the corridor 
is close to areas in which endangered and migratory 
species are unconfirmed, so these are not considered at 
this level of analysis.

E.3.1.3 Corridor 4: Coastal Corridor (via Beaudesert)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.5.

Table E.5 Land use impacts – Coastal Corridor (via Beaudesert)

Land use Hectares
Urban areas 136

national park/conservation area 490

River and drainage system 103

Lakes 3

nSW Ramsar wetlands 67

nSW wetlands 203

Total 1,002
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Planning policies and strategies

at its northern end, this corridor runs directly through 
the SeQ south-west corridor, which is identified in the 
SeQ Regional plan as an important growth and transport 
corridor for the region. For its full length this corridor 
generally bypasses built up areas except at its northern 
end where it intersects with the Brisbane metropolitan 
area. as a result, it does not conflict with any local land 
use strategies.
The corridor passes close to the three master-planned 
communities designated as Uda (controlled by the Urban 
Land development authority):
• Greater Flagstone, covering 7,188 hectares and 

situated west of the Jimboomba and the Mount 
Lindesay Highway, along the Brisbane-Sydney rail 
line and north of the Bromelton State development 
area. The development scheme intends to deliver 
approximately 50,000 dwellings to house a population 
of around 120,000 people over the next 20 years.

• Yarrabilba, covering 2,222 hectares and located south 
of Logan City. This development scheme intends to 
provide approximately 20,000 dwellings to house a 
population of around 50,000 people over the next 20 
years.

• Ripley Valley, covering 4680 hectares. it is located 
approximately five kilometres south-west of the ipswich 
CBd and south of the Cunningham Highway. The Ripley 
Valley Uda is an opportunity to provide approximately 
50,000 dwellings to house a population of around 
120,000.

The corridor does not conflict with the Mid north Coast 
Regional Strategy, SeQ Regional plan or known local 
planning strategies. The SeQ Regional Strategy and nSW 
regional strategies do not acknowledge HSR.
The Central Coast Regional Strategy acknowledges the 
need to improve commuter rail services and associated 
bus feeder services to reduce car commuting. Significant 
growth is expected in the southern part of SeQ along this 
corridor. The ipswich, Logan and Beaudesert LGas are 
expected to grow to over one million people by 2031.
in nSW, the corridor crosses the Far north Coast, Mid 
north Coast and Lower Hunter Regions, within which the 
following forecast population increases are, by 2031, 
(nSW department of planning, 2006):
• Far north Coast – by 26 per cent to 289,000.
• Mid-north Coast – by 24 per cent to 425,000.
• Lower Hunter – by 34 per cent to 675,000.

The nSW regional strategies for these areas make no 
reference to HSR.

Existing land use

The corridor avoids all urban settlements in nSW except 
at the southern end which impinges on Wallsend. The 
corridor is in proximity to the urban limits of Jimboomba, 
Beaudesert, Kyogle and Casino. With regard to prohibited 
areas, it is close to the outer buffer zone of the Greenbank 
Military Training area, south of Brisbane. it is not close to 
any prohibited or mining areas.

Natural features

Myall Lakes Ramsar wetlands are directly affected by this 
alignment, which spans several floodplain wetlands, the 
everlasting Swamp, Shannon Brook near Casino, Myall 
Creek, and the Clarence River at Grafton.
The corridor intersects the Border Ranges national park 
near the Queensland/nSW border, which is difficult to 
avoid (approximately 27 hectares). The current north 
Coast railway tunnels under the area. 
The corridor crosses the Logan River three times near 
Jimboomba and the albert River and associated tributaries 
several times from Canungra to the Queensland/nSW 
border. it runs parallel to the Richmond River north of 
Kyogle to Casino and crosses it three times. Other river 
and drainage systems affected include the albert River, 
Stockyard Creek, Cainbable Creek and Logan River 
between Brisbane and the Gold Coast in Queensland; 
Myall Creek and Richmond River in nSW; and the Cullock 
Creek, Swamp Creek and Sportsmans Creek natural 
wetland areas.
Many affected rivers and creeks are subject to widespread 
flooding, including the Karuah, Myall, Wang Wauk, 
Manning, Hastings, Maria, Macleay, nambucca, Bellinger 
and Clarence Rivers.
Two significant national parks are situated in the centre 
of the corridor on the Queensland/nSW border – the 
Lamington and Border Ranges national parks. The 
Banyabba nature Reserve in nSW may be difficult to avoid.

Biological features

The corridor is located outside of areas in which any 
endangered biological communities are known to occur. 
Some known pockets of endangered species are present 
but are easily avoided, so impacts here are low.
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E.3.1.4 Corridor 5: Coastal Corridor (via Gold Coast)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.6.

Table E.6 Land use impacts – Coastal Corridor (via Gold Coast)

Land use Hectares

Urban areas 229

national park/conservation area 466

River and drainage system 108

Lakes 4

QLd wetlands 4

nSW Ramsar wetlands 67

nSW wetlands 208

Total 1,086

Planning policies and strategies

The corridor traverses SeQ and the Far north Coast, Mid 
north Coast and Lower Hunter regions of nSW. as it heads 
south from Logan, its sweeps east towards the densely 
settled Gold Coast at nerang, then turns south to follow 
the coast through the populated urban areas west of 
Broadbeach and Burleigh Heads. picking an eventual route 
through this area without substantial urban impact will be 
challenging. despite this issue, Corridor 5 does not appear 
to conflict with the Mid north Coast Regional Strategy, SeQ 
Regional plan or local planning strategies. 
in nSW, the corridor crosses the Far north Coast, Mid 
north Coast and Lower Hunter Regions, within which the 
following forecast population increases are, by 2031, 
(nSW department of planning, 2006):
• Far north Coast – by 26 per cent to 289,000.
• Mid-north Coast – by 24 per cent to 425,000.
• Lower Hunter – by 34 per cent to 675,000.

The nSW regional strategies for these areas make no 
reference to HSR.
Existing land use
This corridor directly affects urban areas along the 
Gold Coast, as discussed above. it misses all urban 
settlements in nSW except at its southern end which 
impinges on Wallsend. The corridor is close to the urban 
limits of Jimboomba, Beaudesert, Kyogle and Casino. it 
is also close to the regional urban areas of Casino and 
Grafton, and the Greenbank Military Training area, south 
of Brisbane. 
The corridor is not close to mining areas.

Natural features

The alignment passes along the perimeter of the Banyabba 
nature Reserve in the middle of the corridor. it also runs 
near several forestry reserves, including the Camira State 
Forest south of Casino. There are two significant national 
parks and a nature reserve situated at its centre – the 
Lamington national park, Border Ranges national park 
and Banyabba nature Reserve in nSW. These areas 
may be difficult to avoid. The current north Coast railway 
tunnels under the area. 
The corridor crosses some potentially sensitive forest 
areas – Queens Lake, port Stephens and Kendall Forestry 
management area south west of port Macquarie, and 
Bellingen and the Orara Ornithological area on the Lower 
Clarence River. it also crosses the Camira State Forest. 

The corridor passes several wetlands and everlasting 
Swamp and runs across Shannon Brook near Casino, Myall 
Creek, and the Clarence River at Grafton. it crosses the 
Logan River three times near Jimboomba as well as the 
albert River and associated tributaries several times from 
Canungra to the Queensland/nSW border. 
The corridor runs parallel to the Richmond River north of 
Kyogle to Casino and crosses it three times. Many of the 
rivers and creeks it crosses are subject to widespread 
flooding, including the Karuah, Myall, Wang Wauk, 
Manning, Hastings, Maria, Macleay, nambucca, Bellinger, 
and Clarence Rivers. Other river and drainage systems 
affected are the albert River, Stockyard Creek, Cainbable 
Creek, Logan River between Brisbane and the Gold Coast 
in Queensland and Myall Creek and Richmond River in 
nSW.
in addition, the corridor passes within 250 metres of 
Cullock Creek, Swamp Creek and Sportsmans Creek 
natural wetland areas (not Ramsar) and directly crosses 
the Myall Lakes Ramsar wetlands. it also runs close 
to three perennial lakes in nSW and a rural town water 
storage reservoir 21 kilometres north of Grafton.

Biological features
Corridor 5 runs through substantial remnant vegetation 
areas, with the core located in its middle south of Casino 
near the Queensland/nSW border. The majority of the 
corridor is located close to areas in which endangered 
biological communities may occur. These may include 
White Box, Yellow Box, Blakely’s Red Gum, Grassy 
Woodland and derived native Grassland.
Some known pockets of endangered species are present 
but easily avoided.
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E.3.1.5 Corridor 6: New England Corridor

The direct land use impact on each land use category of 
this corridor is summarised in Table E.7.

Table E.7 Land use impacts – New England Corridor

Land use Hectares

Urban areas 30

Mine/quarry 53

national park/conservation area 188

River and drainage system 3

nSW wetlands 1

endangered communities known 2

Total 277

Planning policies and strategies

The western entry to Brisbane is identified as a growth 
corridor in the SeQ Regional plan 2009-2031. The HSR 
would be supported by growth in the designated Udas 
of Ripley Valley (up to 120,000 people over the next 20 
years), and in Lanefield/Grandchester and the satellite city 
of Springfield Lakes. This corridor is identified as being a 
key transport corridor in the SeQ Regional plan. 
Corridor 6 traverses SeQ and the Far north Coast, Mid 
north Coast and Lower Hunter regions in nSW. The Lower 
Hunter region is expected to grow significantly, especially 
in and around Cessnock in the southern part. a population 
increase of 34 per cent to 675,000 is expected here by 
2036. The inland corridor through new england and Upper 
Hunter is likely to see minimal population growth during 
the HSR planning horizon (2056).
The SeQ Regional Strategy and the nSW regional planning 
policies and strategies do not make reference to HSR.

Existing land use

The corridor generally misses built-up areas for its full 
length except at its northern end where it intersects 
ipswich City, and it skirts the western limits of Singleton 
and Tamworth. With regard to prohibited land uses, it 
passes the southern edge of the RaaF Base amberley west 
of ipswich and east of the australian army firing ranges 
at Singleton in nSW. in the Lower Hunter region, it cuts 
through the urban area of Heddon Greta east of Kurri Kurri 
and intersects an aluminium smelter site to the north of 
Kurri Kurri. Concentrations of mining and quarrying activity 
near Singleton, Muswellbrook and West ipswich make this 
a difficult corridor with limited route options.

Natural features

The corridor by-passes national parks and conservation 
areas but enters Girraween national park and Bald Rock 
national park north of Tenterfield on the Queensland/nSW 
border.
it also crosses a large number of river and drainage systems, 
the greatest number of which are between Singleton and 
Glen innes, including the Hunter, pages, peel, Macdonald, 
Mann, Condamine and Bremer Rivers.

Biological features

There are extensive areas of native vegetation throughout 
the corridor but sufficient room exists to navigate through 
these. Key endangered biological communities occur 
around Warwick and Tamworth, and derived native 
Grasslands are likely to occur in northern nSW and in the 
Warwick and Toowoomba area in Queensland.

E.3.1.6 Brisbane-Newcastle: key findings

Table E.8 illustrates the key findings of the assessment, 
which can be summarised as follows:
• all corridors have impacts on existing urban 

settlements on the fringe of Brisbane and in the Lower 
Hunter. Corridor 6, the new england Corridor, has the 
least impact on urban areas but must navigate difficult 
open-cut mining areas in the Lower Hunter.

• The impacts on urban areas south of Brisbane, the 
Gold Coast and on the fringes of newcastle appear to 
be manageable by adjustments, and warrant further 
consideration.

• Corridors 4 and 5, which follow the coast, have the 
greatest impact on national parks and wetlands, 
including the Myall Lakes national park which 
contains Ramsar wetlands subject to international 
environmental protection treaties. Mitigation of the 
impacts appears achievable with route adjustments, 
tunnelling and/or viaducts.

• Corridor 6, the new england Corridor, ranks first on the 
basis of its direct land use and environmental impacts.



High Speed Rail Study – Phase 1

aeCOM | Grimshaw | KpMG | SKME14

Table E.8 Brisbane to Newcastle –  
summary assessment
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Corridor 3: direct Corridor (via 
Beaudesert)
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(via Beaudesert)

1 4 2 3 3 2 4 1 2
136 866 4

Corridor 5: Coastal Corridor 
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Corridor 6: new england 
Corridor
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E3.2 Newcastle-Sydney

The newcastle-Sydney segment has only one medium-list 
corridor, the Central Coast Corridor, as illustrated in Figure 
E.4. 

Figure E.3 Newcastle to Sydney

note: Some of the rail lines shown in this figure have been closed for use.
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E.3.2.1 Corridor 8: Central Coast Corridor

The direct land use impact on each land use category in 
this segment is summarised in Table E.9.

Table E.9 Land use impacts – Central Coast Corridor

 Land use Hectares

Urban areas 99

national park/conservation area 475

River and drainage system 1

nSW wetlands 66

Total 641

Planning policies and strategies

This corridor traverses the Lower Hunter Region, the Central 
Coast Region and the northern Sydney Sub-region of nSW. 
all these regions are expected to experience significant 
growth, according to the department of planning (2006), 
as shown in the figures below;
• The Lower Hunter is forecast to grow by 34 per cent to 

675,000 by 2031.
• The Central Coast Region is forecast to grow by 30 per 

cent to 2031, to 405,000 – with significant growth in 
the northern part around Wyong.

• The northern Sydney Sub-region is forecast to grow by 
approximately 40,000 people by 2031.

a HSR network is consistent with Sydney Metro Strategy 
2036. This identifies a conceptual HSR corridor north of 
Hornsby on the eastern side of the F3 Sydney-newcastle 
Freeway, as proposed by this study.
The Central Coast Regional Strategy acknowledges the 
need to improve commuter rail services and associated 
bus feeder services to reduce car commuting, but does 
not specifically address a HSR corridor.
nSW Regional and Sub-regional strategies do not include 
any reference to HSR.

Existing land use

The newcastle-Sydney corridor generally follows the F3 
Freeway south of newcastle. it is confined to a fairly narrow 
band until it reaches the northern end of the Sydney metro 
area at Hornsby. The corridor impinges on Wallsend at its 
northern end near newcastle, and in the same vicinity cuts 
through an electricity sub-station near Wallsend. it crosses 
an underground coal mining area north of Warnervale, 
traverses a recently approved business park at the junction 
of the F3 Freeway and Sparks Road at Warnervale (north 
of Wyong), and is close to the Mardi dam (west of Wyong), 
the main water supply for the Central Coast. it also crosses 
the Somersby industrial area, west of Gosford, which may 
be unavoidable given the limited alternatives in this area.  
as it approaches Hornsby, the corridor follows a narrow 
ridge occupied by the F3 Freeway, pacific Highway, the main 
railway line and Berowra Heights community. Crowded 
conditions in this area, terrain and other natural features 
make this the most challenging corridor on the network.

Natural features

The corridor traverses Ku-ring-gai Chase and Brisbane 
Water national parks between Sydney and the Central 
Coast. it also passes through several state forests in the 
northern and central segments. it crosses the Wyong River 
south of Warnervale/north of Wyong, the Hawkesbury River 
and its wetlands and numerous other creeks. impacts on 
these will be inevitable given the corridor width. 

Biological features

There are no significant biological issues within this 
corridor.

E.3.2.2 Newcastle-Sydney: key findings

The newcastle-Sydney corridor area is severely constrained 
by the coast and by national and state parks and 
conservation areas to the west of the existing transport 
corridor. Rugged terrain restricts urban development and 
transport infrastructure to a narrow strip occupied by the 
F3 Freeway, the main northern railway line and the pacific 
Highway. HSR will have to compete for surface space and 
its construction will likely require extensive tunnelling, 
bridges and viaducts.  
a summary is provided in Table E.10.
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Table E.10 Newcastle to Sydney – summary assessment
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Corridor 8: Central Coast Corridor 
1 3 1 3 2 2 2 1 1

99 542 1

Legend

Favourable neutral/requires further 
investigation Undesirable Highly 

undesirable

 

E3.3 Sydney-Canberra 

The Sydney-Canberra segment contained four medium-list 
corridors as illustrated in Figure E.5.
• Corridor 11: Hume Highway Corridor  

(via Southern Highlands, west of Lake George).
• Corridor 11a: Hume Highway Corridor  

(via Southern Highlands, east of Lake George).
• Corridor 11b: Hume Highway Corridor  

(via escarpment, Southern Highlands, west of Lake 
George).

• Corridor 12: princes Highway Corridor (via Wollongong 
and Southern Highlands, west of Lake George).
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Figure E.4 Sydney-Canberra Corridor
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note: Some of the rail lines shown in this figure have been closed for use.
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E.3.3.1 Corridor 11: Hume Highway Corridor (via Southern 
Highlands, west of Lake George)

The direct land use impact on each land use category of 
this corridor is summarised in Figure E.11.

Table E.11  Land use impacts – Hume Highway Corridor (via Southern 
Highlands, west of Lake George

Land use Hectares

Urban areas 243

prohibited area 0.1

national park/conservation area 295

Reservoir 1

Lakes 32

nSW wetlands 25

Cumberland plain Woodlands 6

Total 602

Planning policies and strategies 

This corridor leaves Sydney via the south-west sub-region 
and Canberra-Sydney corridor. The Sydney Metropolitan 
Strategy 2036 makes provision for HSR to enter south-
west Sydney, east of the freeway and railway towards 
Campbelltown-Macarthur. The northern end of the corridor 
in the vicinity of Campbelltown has been identified for 
additional urban growth around Menangle and Wilton.
The Canberra Spatial plan contains a conceptual north-
south corridor for a HSR along the eastern side of the city 
south of the Federal Highway, past Canberra airport and 
through to Tuggeranong. The portion of the conceptual 
corridor in the Canberra Spatial plan north-east of Civic 
corresponds roughly with part of Corridor 11.
The Sydney south-west subregion strategy and other nSW 
planning strategies make no reference to HSR.
Existing land use 
after exiting the southern fringe of the Sydney metropolitan 
area, this corridor uses existing transport corridors 
through Campbelltown, Menangle and douglas park, 
thereby avoiding developed urban areas. South of these 
communities, it mostly runs parallel to the Hume Highway 
in open grazing and lightly forested areas. The relatively 
high direct land use impact may be mitigated by the fact 
that this corridor is adjacent to existing transport corridors 
through urban areas.

Natural features

This corridor crosses through forestry and water supply 
reserves south of Bargo and north of Lake nepean. it 
appears, however, that most of the impacts on these areas 
can be addressed by closer alignment of the HSR with the 
Hume Highway. For the rest of this corridor, north and east 
of Collector, the alignment passes through open grazing 
lands.

Biological features

The section of the corridor south of Sydney and north 
of Bargo is characterised by frequent pockets of low 
to moderate quality Cumberland plain Woodlands. The 
alignment was able to find paths through most of the 
pockets, but some impact on this endangered community 
occurs.

E.3.3.2 Corridor 11a: Hume Highway Corridor (via Southern 
Highlands, east of Lake George)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.12. 

Table E.12  Land use impacts – Hume Highway Corridor (via Southern 
Highlands, east of Lake George)

Land use Hectares

Urban areas 261

prohibited area 59

national park/conservation area 202

Reservoir 1

Lakes 8

nSW wetlands 8

Cumberland plain Woodlands 6

Total 545

Planning policies and strategies 

This corridor leaves Sydney via the south-west sub-region 
and Canberra-Sydney corridor. The Sydney Metropolitan 
Strategy 2036 makes provision for HSR to enter south-
west Sydney, east of the freeway and railway towards 
Campbelltown-Macarthur. The northern end of the corridor 
in the vicinity of Campbelltown has been identified for 
additional urban growth around Menangle and Wilton.
The Canberra Spatial plan contains a conceptual north-
south corridor for a HSR along the eastern side of the city 
south of the Federal Highway, past Canberra airport and 
through to Tuggeranong. The portion of the conceptual 
corridor in the Canberra Spatial plan north-east of Civic 
does not correspond with Corridor 11b.
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The Sydney south-west subregion strategy and other nSW 
planning strategies make no reference to HSR.
Existing land use 
after exiting the southern fringe of the Sydney metropolitan 
area, this corridor makes use of existing transport corridors 
through Campbelltown, Menangle and douglas park, 
thereby avoiding developed urban areas. South of these 
communities, it mostly runs parallel to the Hume Highway 
in open grazing and lightly forested areas. The relatively 
high direct land use impact may be mitigated by the fact 
that this corridor is adjacent to existing transport corridors 
urban areas.

Natural features

This corridor crosses through forestry and water supply 
reserves south of Bargo and north of Lake nepean. it 
appears, however, that most of the impacts on these areas 
can be addressed by closer alignment of the HSR with the 
Hume Highway. For the rest of this corridor, north and east 
of Collector, the alignment passes through open grazing 
lands.

Biological features

The section of the corridor south of Sydney and north 
of Bargo is characterised by frequent pockets of low 
to moderate quality Cumberland plain Woodlands. The 
alignment was able to find paths through most of the 
pockets, but some impact on this endangered community 
occurs.

E.3.3.3 Corridor 11b: Hume Highway Corridor (via escarpment, 
Southern Highlands, west of Lake George)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.13. 

Table E.13  Land use impacts – Hume Highway Corridor (via 
escarpment, Southern Highlands, west of Lake George)

Land use Hectares

Urban areas 243

prohibited area 0.1

national park/conservation area 687

Reservoir 74

Lakes 32

nSW wetlands 84

Cumberland plain Woodlands 7

Total 1,127

Planning policies and strategies 

This corridor leaves Sydney via the south-west sub-region 
and Canberra-Sydney corridor. The Sydney Metropolitan 
Strategy 2036 allows for the HSR entering south-
west Sydney, east of the freeway and railway towards 
Campbelltown-Macarthur. The northern end of the corridor 
in the vicinity of Campbelltown has been identified for 
additional urban growth around Menangle and Wilton.
The Canberra Spatial plan contains a conceptual north-
south corridor for a HSR along the eastern side of the city 
south of the Federal Highway, past Canberra airport and 
through to Tuggeranong. part of this corridor corresponds 
with the Canberra Spatial plan conceptual corridor north-
east of Civic.
The Sydney south-west subregion strategy and other nSW 
planning strategies make no reference to HSR.

Existing land use 

The northern end of the corridor, near the village of Wilton, 
passes directly through the Bingara Gorge residential area 
and golf course currently being developed by delfin Lend 
Lease. it also passes through the western side of Wilton, 
splitting the recently rezoned area of Menangle park that 
has a potential development yield of 3,600 new dwellings.

Natural features

This corridor crosses directly over Cordeaux dam, is a 
major water supply reservoir for the Sydney and illawarra 
regions. it also crosses the Wingecarribee Reservoir 
east of Moss Vale and traverses the sensitive illawarra 
escarpment west of dapto, south of Wollongong. The 
impacts of HSR on these resources would likely be 
significant and could threaten drinking water sources for 
Sydney and Wollongong. 

Biological features

The corridor passes through the heavily vegetated gorge of 
the nepean River along the F5 freeway near Wilton, west 
of Sydney.
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E.3.3.4 Corridor 12: Princes Highway Corridor (via Wollongong 
and Southern Highlands, west of Lake George)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.14. 

Table E.14 Land use impacts – Princes Highway Corridor (via 
Wollongong and Southern Highlands, west of Lake George)

Land use Hectares

Urban areas 501

prohibited area 0

national park/conservation area 463

Reservoir 11

Lakes 21

nSW wetlands 22

Cumberland plain Woodlands 0

Total 1,018

Planning policies and strategies 

This corridor leaves Sydney in the Sydney metropolitan 
area south of the Georges River near Jannali and extends 
along the princess Highway/F6 Freeway corridor to 
Wollongong. immediately south of Jannali, it enters the 
Royal national park and Heathcote national park. Further 
south, the illawarra escarpment State Conservation area 
restricts development of land east of Wollongong below 
the illawarra escarpment, which rises some 800 metres 
above Wollongong. 
The option does not align with the Sydney Metropolitan 
Strategy 2036 which makes provision for the HSR to 
enter south-west Sydney, east of the freeway and railway 
towards Campbelltown-Macarthur. The Sydney south-west 
subregion strategy and other nSW planning strategies 
make no reference to HSR.
The corridor is likely to conflict in a number of ways with 
the illawarra escarpment Strategic Management plan, 
a key strategic document prepared by Wollongong City 
Council. This document seeks to conserve and manage 
the environmental and cultural values and assets of the 
illawarra escarpment. 
at the southern end of Wollongong, the corridor passes 
through the recently planned West dapto Release area. 
The West dapto Master plan calls for the development of 
approximately 6,900 dwellings and supporting commercial 
centres required to cater for predicted housing demand 
here over the next 15 to 20 years.

Existing land use 

The northern end of the corridor would pass through 
engadine, Heathcote and Waterfall. From Helensburgh, 
this option follows the approximate alignment of the 
Southern Freeway through a number of national parks and 
conservation areas. at Thirroul, it enters the established 
and densely developed areas of Wollongong. it continues 
through the centre of the metropolitan area, exiting at 
dapto, from where it enters open country until it reaches 
Moss Vale.
Because of the narrowness of the developable coastal 
strip between the illawarra escarpment and the Tasman 
Sea, this option has the greatest potential impact on urban 
areas of all other options, directly impacting around 500 
hectares of built-up land.

Natural features

The corridor passes through the Royal national park, 
Heathcote national park, the dharawal nature Reserve 
and the Garawarra State Conservation park, north of 
Wollongong. These parks are significant recreational and 
environmental resources for Sydney and Wollongong 
residents, as well as serving as catchments for the Woronora 
and Cataract dams. This option traverses the sensitive 
illawarra escarpment, which is subject to the Illawarra 
Escarpment Strategic Management Plan. The impacts of 
HSR on these resources would likely be significant, directly 
impacting around 517 hectares of parks and conservation 
areas, wetlands and reservoirs.

Biological features

This option passes through extensive parks and 
conservation areas north of Wollongong. no known 
endangered biological communities or critically 
endangered species are directly impacted by the corridor, 
but this assessment should be confirmed by more detailed 
studies.
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E.3.3.5 Sydney-Canberra: key findings

The key findings of HS2 Sydney to Canberra are illustrated 
in Table E.15 and can be summarised as follows:
• Corridors 11 and 11a have similar overall impacts 

except that the corridor east of Lake George passes 
through the Majura Firing Range and the outskirts 
of Canberra. These impacts would mitigated by the 
support for HSR in the Canberra Spatial plan.

• Corridor 11b via the escarpment has significant 
environmental and land use drawbacks.

• Corridor 12 via the princess Highway through 
Wollongong is the least favourable option as it conflicts 
with the illawarra escarpment management plan and 
has the greatest direct impact on urban areas.

• The best performing corridor is Corridor 11a which 
approaches Canberra east and south of Lake George 
past Queanbeyan and the Canberra airport.

Table E.15 Sydney to Canberra – summary assessment
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E3.4 Canberra-Melbourne 

The Canberra-Melbourne corridor has five corridors as 
illustrated in Figure E.6:
• Corridor 13: direct Corridor (via Tumut and albury-

Wodonga).
• Corridor 13a: direct Corridor (via Tumut, albury-

Wodonga and Shepparton).
• Corridor 14: Hume Highway Corridor (via albury-

Wodonga).
• Corridor 14a: Hume Highway Corridor (via Wagga 

Wagga and albury-Wodonga).
• Corridor 14b: inland Corridor (via Wagga Wagga and 

Shepparton).

Figure E.5 Canberra-Melbourne 
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From a regional planning perspective, these five Canberra-
Melbourne corridors have common start and end 
points, and similar implications with respect to regional 
planning policies and strategies. For these reasons, the 
assessments of the planning policies and strategies are 
combined below for the five corridors. The assessments 
of existing land use, natural and biological features, and 
tables showing direct land use impacts appear below 
under the relevant corridor headings, as in previous 
assessments.

Planning policies and strategies

in the aCT, the Canberra Spatial plan shows additional 
future urban areas through the Molonglo Valley to the west 
of the existing urban area. HSR corridors traverse some of 
these areas but planning strategies do not address this 
potential scenario. 
in nSW, HSR corridors traverse the Murray Region of nSW 
where minimal growth is forecast to 2036. The population 
of the Yass Valley region, Wagga Wagga and albury-
Wodonga is forecast to reach around 20,000, 70,000 and 
60,000 respectively by 2036. However, nSW planning 
strategies do not make reference to HSR.
The Victorian Government is preparing a new metropolitan 
strategy. in the meantime, state policy is provided in the 
state planning policy framework of all planning schemes in 
Victoria. Key aspects are summarised as follows:
• planning is to facilitate sustainable development that 

takes full advantage of existing settlement patterns, 
and investment in transport and communication, 
water and sewerage and social facilities.

• Regional growth is to be consolidated around key 
existing settlements and these are to be linked/
networked with each other and Melbourne.

• development is to minimise its impact on the 
environment and viable agricultural land. 

Regional strategies

Ready for Tomorrow – A Blueprint for Regional Victoria 
(2010) 
Ready for Tomorrow 2010 (the blueprint) articulates the 
Victorian Government’s overall framework for a sustainable 
and prosperous regional and rural Victoria. The strategy 
places emphasis on regional planning and strategies to 
build prosperous, sustainable and liveable regions and 
rural communities for the future. The key to achieving this 
is investment in skills and education, employment growth, 
building infrastructure and connecting communities. 
a key initiative in the blueprint is the introduction of a 
Regional Settlement Framework in which regional cities, 
centres and small towns have a vital role to play in ensuring 
balanced population growth occurs across metropolitan 
and regional Victoria. The strategy’s settlement hierarchy 
focuses growth in major regional cities and selected 
larger towns, encouraging investment in services and 
infrastructure. it aims, in particular, to support smaller 
towns so that they retain their character and social and 
economic viability.

The Hume Strategy for Sustainable Communities (2010)
The Hume Strategy for Sustainable Communities 
establishes a strategic framework for managing regional 
growth and change. This alignment includes land in the 
Lower Hume, Central Hume and Upper Hume sub-regions.
The Hume region’s point of difference from other parts of 
regional Victoria is that it has a network of regional cities 
and centres rather than a single dominant centre. The 
strategy highlights the importance of creating networked 
regional centres and seeks to protect high-quality rural 
land. it also contemplates the proposed Melbourne-Sydney 
HSR and concludes that it would strengthen regional 
development in Victoria.

The Hume Growth Corridor
The Hume Growth Corridor is one of several future urban 
growth corridors of metropolitan Melbourne. in 2010 the 
metropolitan urban growth boundary was extended to 
Beveridge, some 15 kilometres north of Craigieburn. The 
growth corridor is expected to provide enough land to 
achieve the following outcomes:
• Hume to grow by 31,000-35,000 people.
• an additional 19,000-21,000 households will need 

accommodation.
• employment in local businesses and industries will 

grow to between 92,000 and 95,000 jobs.
The extent of the urban growth boundary is being reviewed 
by the Victorian government.
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E.3.4.1 Corridor 13: Direct Corridor (via Tumut and Albury-
Wodonga)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.16.

Table E.16   Land use impacts – Direct Corridor (via Tumut and 
Albury-Wodonga

Land use Hectares

Urban areas 24

national park/conservation area 382

River and drainage system 13

Lakes 4

nSW wetlands 4

ViC wetlands 20

endangered communities known 7

Total 454

Existing land use

The Corridor 13 alignment would influence urban growth 
that is expected to extend to Beveridge, north of Melbourne, 
and pass within a kilometre of the south-eastern edge of 
Seymour. puckapunyal, west of Seymour, is an important 
training base for the australian army.
The state government is considering locating an intermodal 
Freight Terminal at donnybrook, nine kilometres north of 
Craigieburn. Mangalore airport, north of Seymour, has the 
potential to add a transport logistics hub to the region. 
The total direct impact of urban areas is relatively small at 
24 hectares. 

Natural features

a number of natural features are directly affected by this 
route. Large areas of national park in northern Victoria may 
be difficult to avoid (Chiltern-Mount pilot national park). in 
addition, two large state forest reserves are located near 
Glenrowan and Springhurst and there is a smaller reserve 
south of Springtown that may be difficult to avoid at the 
northern end. Large areas associated with the alpine 
region are located to the west of Canberra and to the south 
of Tumut, but these could be avoided through more precise 
route planning.
Water catchment areas are located to the east of Wandong, 
to the east of Craigieburn and west of Greenvale. a number 
of rivers and water bodies associated with this alignment 
will be affected. 
The corridor crosses large wetland areas near Wangaratta, 
a large wetland (Lake Mokoan) near Glenrowan and 
another large wetland area to the north-east of Lavington. 
additional small wetland areas are scattered through the 
middle of the corridor.

it also crosses a large number of watercourses around 
Wangaratta, including the Ovens River. The Broken River 
passes through Benalla, Violet Town and avenel. The 
Goulburn River and associated tributaries to the north of 
Seymour are also directly affected.

Biological features

Significant patches of vegetation of high ecological value 
are located throughout the northern half of the corridor 
which may be difficult to avoid. The alignment intersects 
relatively dense tree cover, particularly to the east of 
Tumut. Species affected here are likely to include the 
epBC-listed Golden Sun Moth and Striped Legless Lizard, 
among others.
Large areas of endangered flora communities are located 
north of Wangaratta and are likely to include Box ironbark. 
Other endangered species known to occur in the northern 
half of the corridor around Chiltern are the Regent 
Honeyeater, various amphibians and gliders. The affected 
areas could be avoided, however.

E.3.4.2 Corridor 13a: Direct Corridor (via Tumut, Albury-
Wodonga and Shepparton)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.17.

Table E.17  Land use impacts – Direct Corridor (via Tumut, Albury-
Wodonga and Shepparton)

Land use Hectares

Urban areas 24

national park/conservation area 345

River and drainage system 6

Lakes 2

nSW wetlands 6

ViC wetlands 78

endangered communities known 7

Total 468
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Existing land use

The Corridor 13a alignment would influence urban 
growth that is expected to extend to Beveridge, north 
of Melbourne, and pass within a kilometre of the south-
eastern edge of Seymour. puckapunyal, located west of 
Seymour, is an important training base for the australian 
army in this area.
The state government is considering locating an intermodal 
Freight Terminal at donnybrook, nine kilometres north of 
Craigieburn. Mangalore airport, north of Seymour, has the 
potential to add a transport logistics hub to the region. 
Corridor 13a is close to Chiltern, Barnawartha and 
Rutherglen and larger populations in albury-Wodonga and 
Shepparton. direct impacts in these areas are avoidable. 
Urban areas directly impacted are relatively small in area 
at 24 hectares.

Natural features

a number of natural features within this alignment would 
be directly affected. For example, national park and water 
catchment areas located to the east of Wandong and 
Craigieburn and to the west of Greenvale lie within the 
corridor. However, national park areas around Barnawartha 
and north of Glenrowan could be avoided.
State forest areas around Goulburn Weir and Lake 
nagambie are located at the southern end of the alignment. 
The corridor crosses a state park area associated with the 
Ovens River to the north of Wangaratta which cannot be 
avoided. Moreover there is a relatively dense network of 
wetlands throughout the corridor.
The Goulburn Weir and Lake nagambie, and water supply 
areas associated with the Goulburn and Broken Rivers, 
are located at the southern and northern ends of the 
corridor respectively. Other small lakes and reservoirs are 
scattered throughout the area and could be avoided. 
The Goulburn River and associated tributaries run through 
the northern part around Seymour, and the corridor 
crosses the Ovens and Murray Rivers.
Significant wetland areas are scattered throughout 
the area, – those to the north of Wangaratta can be 
avoided through careful route planning and/or mitigation 
measures. in addition, a large wetland area to the north-
east of Lavington lies within this corridor.

Biological features

There are known endangered communities at the southern 
end of the corridor in Craigieburn to Cooper Street 
grasslands. These species are likely to include the Golden 
Sun Moth and the Striped Legless Lizard, among others. 

E.3.4.3 Corridor 14: Hume Highway Corridor (via Albury-
Wodonga)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.18.

Table E.18 Land use impacts – Hume Highway Corridor (via Albury-
Wodonga)

Land use Hectares

Urban areas 24

national park/conservation area 37

River and drainage system 19

Lakes 5

nSW wetlands 5

ViC wetlands 20

endangered communities known 7

Total 117

Existing land use

The Corridor 14 alignment would influence urban 
growth that is expected to extend to Beveridge, north 
of Melbourne, and pass within a kilometre of the south-
eastern edge of Seymour. puckapunyal, located west of 
Seymour, is an important training base for the australian 
army in this area.
The state government is considering locating an intermodal 
freight terminal at donnybrook, nine kilometres north of 
Craigieburn. Mangalore airport, north of Seymour, has the 
potential to add a transport logistics hub to the region. 
Urban areas directly impacted by Corridor 14 are relatively 
small in area at 24 hectares.

Natural features

a number of natural features within this alignment would 
be directly affected. national park and water catchment 
areas to the east of Wandong and Craigieburn and to the 
west of Greenvale lie in the corridor and can be avoided. 
in the northern section, a portion of national park land is 
located to the west of Yass.
Large areas of national park in northern Victoria may be 
difficult to avoid (i.e. Chiltern-Mount pilot national park) 
and national parks in the centre of the corridor around 
Benalla and Glenrowan are directly affected by this 
alignment.
Two large state forest reserves located in the centre at 
Glenrowan and Springhurst may also be difficult to avoid.
The corridor crosses a large wetland area near Wangaratta 
and a large wetland (Lake Mokoan) near Glenrowan. Other 
small wetland areas are scattered through the middle. 
There are some native wetlands to the west of Yass and 
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east of Wagga Wagga.
a large number of watercourses are present around 
Wangaratta, including the Ovens River. a single watercourse 
runs through the Benalla (Broken River), Violet Town and 
avenel areas, while the Goulburn River and associated 
tributaries are located around Seymour.

Biological features

Relatively significant patches of vegetation of high 
ecological value exist throughout the northern half of 
the corridor, which may be difficult to avoid, particularly 
between Canberra and Gundagai.
There are known endangered communities at the southern 
end of the corridor in the Craigieburn to Cooper Street 
grasslands. These species are likely to be the Golden Sun 
Moth and the Striped Legless Lizard, among others. 
Large areas of endangered communities are also located 
to the north of Wangaratta, including Box ironbark, Regent 
Honeyeater, various amphibians and glider communities. 
in addition, scattered areas of known endangered habitat 
to the north of Yass are likely to include endangered 
species, particularly to the west of Canberra and in the 
Gundagai region.

E.3.4.4 Corridor 14a: Hume Highway Corridor (via Wagga 
Wagga and Albury-Wodonga)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.19.

Table E.19 Land use impacts – Hume Highway Corridor (via Wagga 
Wagga and Albury-Wodonga)

Land use Hectares

Urban areas 28

national park/conservation area 101

River and drainage system 20

Lakes 4

nSW wetlands 5

ViC wetlands 20

endangered communities known 7

Total 185

Existing land use

The Corridor 14a alignment would influence urban growth 
that is expected to extend to Beveridge, north of Melbourne, 
and pass within a kilometre of the south-eastern edge of 
Seymour. puckapunyal, west of Seymour, is an important 
training base for the australian army.
The state government is considering locating an intermodal 
freight terminal at donnybrook, nine kilometres north of 
Craigieburn. Mangalore airport, north of Seymour, has the 

potential to add a transport logistics hub to the region. 
areas around Wagga Wagga and albury-Wodonga, and 
other places scattered areas throughout the corridor, are 
densely populated but some of these are avoidable. 
Urban areas impacted are relatively small in area at 28 
hectares. 

Natural features

a number of natural features within this alignment would 
be directly affected. These include national park and water 
catchment areas to the east of Wandong and Craigieburn 
and to the west of Greenvale. in the southern half of the 
corridor, a portion of national park land is located to the 
west of Yass. Large areas of national park at northern end 
may be difficult to avoid (i.e. Chiltern-Mount pilot national 
park). 
Moreover there are two large state forest reserves in 
the centre of the corridor at Glenrowan and Springhurst. 
These may also be difficult to avoid at northern end of the 
alignment.
The corridor crosses a large wetland area near Wangaratta 
and a large wetland (Lake Mokoan) near Glenrowan. Other 
small wetland areas are scattered through middle of 
corridor, while there are some native wetlands to the west 
of Yass and east of Wagga Wagga.
The Goulburn River and associated tributaries around 
Seymour lie within the corridor. a large number of 
watercourses are present around Wangaratta, including 
the Ovens River, while a single watercourse runs through 
the Benalla (Broken River), Violet Town and avenel areas.

Biological features

Relatively significant patches of vegetation of high 
ecological value exist throughout the northern half of 
the corridor, which may be difficult to avoid, particularly 
between Canberra and Gundagai.
There are known endangered communities at the southern 
end of the corridor in the Craigieburn to Cooper Street 
grasslands. These species are likely to include the Golden 
Sun Moth and the Striped Legless Lizard, among others. 
Large areas of endangered communities are also located 
to the north of Wangaratta, including Box ironbark, Regent 
Honeyeater, various amphibians and glider communities. 
in addition, scattered areas of known endangered habitat 
to the north of Yass are likely to include endangered 
species, particularly to the west of Canberra and in the 
Gundagai region.

E.3.4.5 Corridor 14b: Inland Corridor (via Wagga Wagga and 
Shepparton)

The direct land use impact on each land use category of 
this corridor is summarised in Table E.20.
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Table E.20  Land use impacts – Inland Corridor (via Wagga Wagga 
and Shepparton)

Land use Hectares
Urban areas 49

Mine/quarry 0.4

national park / conservation area 125

River and drainage system 10

Reservoir 67

Lakes 4

nSW wetlands 120

ViC wetlands 128

endangered communities known 7

Total 510

Existing land use

The Corridor 14b alignment would influence urban growth 
that is expected to extend to Beveridge, north of Melbourne, 
and pass within a kilometre of the south-eastern edge of 
Seymour. puckapunyal, west of Seymour, is an important 
training base for the australian army.
The state government is considering locating an intermodal 
freight terminal at donnybrook, nine kilometres north of 
Craigieburn. Mangalore airport, north of Seymour, has the 
potential to add a transport logistics hub to the region. 
existing urban areas around Mulwala/Yarrawonga and 
Shepparton and Wagga Wagga are located in the centre 
of this corridor. 
Urban areas directly impacted are 49 hectares in area. 

Natural features

a number of natural features in this alignment would be 
directly affected. national park and water catchment areas 
are located to the east of Wandong and Craigieburn and to 
the west of Greenvale. in the southern half of the corridor, 
a portion of national park is located to the west of Yass.
State forest areas are located around the Goulburn Weir/
Lake nagambie area at the southern end, along the full 
extent of the Murray corridor and around Shepparton. 
Water supply areas are associated with the Goulburn/
Broken Rivers at the northern end while Barmah park is 
located at the western end where the alignment crosses 
the nSW/Victoria border. 
a relatively dense network of wetlands exists throughout 
the whole corridor, parts of which can be avoided. The 
largest of these wetlands is in the Katamatite/Tungamah 
and Murray River areas on both sides of border.
at the northern end of the alignment, the Goulburn River 
and associated tributaries are located around Seymour, as 
are water supply areas associated with the Goulburn and 
Broken Rivers. The Goulburn Weir and Lake nagambie are 

at the southern end of the alignment. Other small lakes 
and reservoirs are scattered throughout the area but can 
be avoided.
The corridor includes the Murray River and the Broken 
and Goulburn Rivers at the northern and southern ends 
respectively. Lake Mulwala and a small lake system are 
located at the northern end.

Biological features

Relatively significant patches of vegetation of high 
ecological value exist throughout the northern half of 
corridor, which may be difficult to avoid. in fact the corridor 
crosses a number of such areas between Katamatite 
and Tungamah in Victoria. in nSW, vegetation is more 
scattered. High ecological value vegetation between 
Canberra and Gundagai should be avoided.
There are known endangered communities at the southern 
end of the corridor in the Craigieburn to Cooper Street 
grasslands. Species are likely to include the Golden Sun 
Moth and the Striped Legless Lizard, among others.

E.3.4.6 Canberra – Melbourne: key findings

The key findings of the Canberra to Melbourne corridor 
are illustrated in Table E.21 and can be summarised as 
follows:
• Corridors 13 and 13a would have the greatest impact 

on biological and natural features as they follow a 
more southerly alignment through national parks and 
conservation areas. Corridors 14, 14a and 14b are 
preferred as they would take a more northerly exit out 
of Canberra.

• numerous wetlands lie within the corridors. The 
largest of these is through the Katamatite/Tungamah 
and Murray River areas on both sides of the Victoria-
nSW border, associated with Corridor 14b. While direct 
land use impacts are the greatest for this corridor, it is 
preferred over Corridors 13 and 13a because it has 
significantly less impact on designated national parks 
and conservation lands.

• There are potential issues with future planned urban 
growth north of Melbourne. inland cities benefiting 
from the HSR would be Seymour, Shepparton and 
albury-Wodonga.

• Corridors 14 and 14a have the least impact on 
environmental and urban lands.
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Table E.21 Canberra to Melbourne – Summary Assessment
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Corridor 13: direct Corridor (via 
Tumut and albury-Wodonga) 24 430 4

Corridor 13a: direct Corridor 
(via Tumut, albury-Wodonga and 
Shepparton)

24 444 4

Corridor 14: Hume Highway 
Corridor (via albury-Wodonga) 24 93 1

Corridor 14a: Hume Highway 
Corridor (via Wagga Wagga and 
albury-Wodonga)

28 157 2

Corridor 14b: inland Corridor (via 
Wagga Wagga and Shepparton) 49 461 3

Legend

Favourable neutral/requires further 
investigation Undesirable Highly 

undesirable
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E4 Key findings
The broad environmental constraints and strategic issues 
relating to the construction and operation of a HSR which 
may influence corridor selection have been identified. 
Urban and regional planning considerations for a HSR, 
including existing metropolitan growth strategies, 
conservation strategies and regional growth plans, have also 
been assessed. The key findings of this assessment are:
• Some of the metropolitan and regional planning 

strategies for Brisbane, Sydney, Canberra and 
Melbourne and surrounding regions support the 
introduction of a HSR service. However, most regional 
and local planning strategies do not address HSR. 

• The strategic and statutory planning, environmental 
assessment and land acquisition and preservation 
systems and capabilities required for a HSR service 
must adequately address the HSR’s potential impacts. 
Commonwealth, state and local governments would 
need to work closely to ensure the successful 
integration of HSR into national, state and local 
planning strategies. 

Table E.22 presents the results of the environment 
and land use assessments in regional areas using the 
methodology described previously. The coloured cells 
provide a high-level, qualitative assessment of the 
potential direct impacts of a generic 200-metre-wide HSR 
route through each of the medium-list corridors. 
direct land use impacts are shown for existing (developed) 
land uses and for biological and natural features. The 
preferred ranking of each route within a given corridor is 
provided in the last column. The preferred corridor from 
an environmental viewpoint is the one causing the least 
direct loss of sensitive land, with consideration given to 
the magnitude of impact as indicated by the coloured cells. 
The purpose of this assessment is to contribute to the 
comparative ranking and selection of a short-list of 
regional corridors for further investigation. no assessment 
was undertaken in this phase of impacts on urban land or 
environmental considerations within metropolitan areas. 
The study assumes that access from the urban boundary 
to the city centre stations would largely be by tunnel. 
These assessments do not take into account tunnels, 
viaducts, bridges, compensatory land or other measures 
which would normally be provided under relevant approvals 
to reduce the impact of HSR. Furthermore, it does not 
address indirect or construction impacts.
The direct land use and environmental impacts of HSR 
on the parameters shown in Table E.22 are likely to be 
less, in practice, than those indicated in the table. This 
is because a 200–metre-wide corridor was assessed, 
no mitigation measures were considered and the route 
adopted for assessment purposes was not compared with 
other routes in the same corridor. 

The HSR corridor finally selected is likely to be much 
narrower, and mitigation measures would be considered 
in any assessment.
The short-listed corridors minimise impacts on national 
parks and other sensitive land uses, and have capacity for 
an alignment to avoid or mitigate significant environmental 
issues. However, there are instances in which certain 
corridors should be revised or realigned. The short-
listed corridors which require special care in relation to 
environmental and land use considerations are:
• Brisbane to newcastle Corridors 4 and 5, to avoid 

Myall Lakes Ramsar wetlands, which are protected by 
international treaty.

• Sydney to Canberra Corridor 12, to avoid drinking 
water supply reservoirs, lakes and catchments for 
Sydney and Wollongong, visual impact on the illawarra 
escarpment, and encroachments on the narrow coast/
urban strip.

• all corridors should avoid and/or mitigate potential 
impacts on national parks, conservation areas, 
water supply catchments, wetlands and endangered 
biological communities.

in general, corridors and routes close to the coast 
encounter more environmental constraints and more 
densely developed urban areas than those inland. Further 
detailed and precise route selection and preliminary 
environmental assessments should be undertaken to 
provide the correct balance between HSR access and 
alignment and these constraints.
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Table E.22 Summary assessment
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Brisbane to newcastle             

Corridor 3: direct Corridor (via Beaudesert) 136 442 2

 Corridor 3a: direct Corridor (via Gold Coast) 229 432 3

Corridor 4: Coastal Corridor (via Beaudesert) 136 866 4

Corridor 5: Coastal Corridor (via Gold Coast) 229 857 5

Corridor 6: new england Corridor 83 194 1

newcastle to Sydney             

Corridor 8: Central Coast Corridor 99 542 1

Sydney to Canberra             

Corridor 11: Hume Highway Corridor (via 
Southern Highlands, west of Lake George) 243 359 2

Corridor 11a: Hume Highway Corridor (via 
Southern Highlands, east of Lake George) 320 225 1

Corridor 11b: Hume Highway Corridor (via 
illawara escarpment, Southern Highlands, 
west of Lake George)

243 884 3

Option 12: princes Highway Corridor (via 
Wollongong and Southern Highlands, west of 
Lake George)

501 517 4

Legend

Favourable
neutral/requires  
further 
investigation

Undesirable Highly 
undesirable
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Canberra to Melbourne             

Corridor 13: direct Corridor (via Tumut and 
albury-Wodonga) 24 430 4

 Corridor 13a: direct Corridor (via Tumut and 
albury-Wodonga and Shepparton) 24 444 4

Corridor 14: Hume Highway Corridor (via 
albury-Wodonga) 24 93 1

Corridor 14a: Hume Highway Corridor (via 
Wagga Wagga and albury-Wodonga) 28 157 2

Corridor 14b: inland Corridor (via Wagga 
Wagga and Shepparton) 49 461 3

Legend

Favourable
neutral/requires  
further 
investigation

Undesirable Highly 
undesirable
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F1 Introduction
This appendix provides an overview of the approach 
required for the technical and operational development of 
a HSR operating system. 
The process has included consideration of a business 
specification based on assumed demand and defining 
associated operational parameters. an indicative timetable 
was developed using technical and route characteristic 
assumptions. This has allowed a preliminary assessment of 
resource requirements, which fed into the cost estimation. 
Figure F.1 presents an overview of the approach.

Figure F.1 Overview of process for defining an indicative HSR service

in defining the expected outputs of any future HSR network 
in australia, the characteristics of existing and planned 
international systems were examined. in particular, 
consideration was given to their suitability for conditions 
experienced on the east coast.
it was determined that the maximum normal operating 
speeds for HSR on the east coast would be unlikely to 
exceed 400km/h. There was a high probability that this 
represents the maximum commercially attainable speed 
for conventional HSR technology given the requirements 
for system capacity and delivering reliability. 
Given the distances and likely traffic volumes between 
Brisbane, Sydney and Melbourne, it was concluded that 
conventional high-speed wheel-on-rail technology would 
deliver levels of operational performance and would satisfy 
expected commercial criteria. This study is therefore based 
on conventional high-speed wheel-on-rail systems and 
characteristics.

 The remainder of this appendix is structured as follows:
• The business specification is described in Section F2, 

and the operating specification is described in Section 
F3.

• The assumptions for the technical and route 
characteristics, such as infrastructure and track 
configuration, signalling, stations and rolling stock, are 
presented in Section F4. 

• planning assumptions and indicative travel times are 
documented in Section F5. 

• Section F6 provides the resource requirements for 
stations, rolling stock and stabling location.

Technical and operational parameters

Patronage 
demand

Business 
Specification

Operational &
Technical 
Specifications

Route 
Characteristics

Indicative 
Timetable

Resource
Implications
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F2 Business specification
The future patronage demand forecasts are used as the 
starting point in developing a business specification. a 
business specification considers how a level of passenger 
demand can be met within a range of criteria, most notably 
journey time and frequency. The business specification is 
used as a benchmark to test the effectiveness of routes 
and systems. The elements include:
• Service frequency requirements.
• Station locations.
• Service patterns.
• Journey times.
• Rolling stock capacity.

F2.1 Typical service frequency requirements

The patronage demand modelling has indicated that a 
HSR network would be required to accommodate an initial 
maximum corridor demand, in 2036, of approximately 
54 million passengers per year. eight million passengers 
per year are anticipated to travel between Sydney and 
Melbourne and 3.5 million passengers between Sydney 
and Brisbane.   
Four possible service groups have been identified:
• ‘interstate’ – only stop at Brisbane, Sydney and 

Melbourne.
• ‘Capital’ – stop at up to three intermediate regional 

stations.
• ‘Regional’ – stop at more than three stations between 

capital cities.
• ‘Commuter’ – serving commuters between newcastle 

and Sydney.

in order to meet this patronage demand, the following peak 
service frequencies have been included in the business 
specification:
• a minimum of 30 minutes frequency for interstate and 

capital services in 2036.
• a minimum of 30 minutes for regional services in 

2036.
• a minimum of 30 minutes for commuter services in 

2036.

it has been assumed that not all services would be required 
throughout the day. Off-peak travel demand is expected to 
be significantly lower and, as such, a 60 minute service 
frequency is likely to meet demand expectations. it has 
also been assumed that there would be no services 
between 11pm and 5am. 
Tables F.1 and Table F.2 provide indicative HSR daily 
service levels and peak hour frequencies in 2036.

Table F.1 HSR services per day, one-way, 2036

Corridor segment 2036
interstate 
and capital

Regional Commuter

Brisbane-newcastle 17 28 -

newcastle-Sydney 17 61 19

Sydney-Canberra 29 38 -

Canberra-Melbourne 29 18 -

Table F.2 Peak-period HSR service frequency per hour, one-way, 2036

Corridor segment 2036
interstate 
and capital

Regional Commuter

Brisbane-Sydney 2 2 -

Sydney-Melbourne 2 2 -

newcastle-Sydney - - 4

a more detailed analysis of the newcastle to Sydney 
corridor is included in Appendix A.  

F2.2 Station locations

For the business specification, assumptions of station 
locations to be included in the stopping pattern were 
made. as discussed in Section 5 these were:  
• City centre stations for each capital city (Brisbane, 

Sydney, Canberra and Melbourne).
• peripheral stations in Brisbane, Sydney (2) and 

Melbourne.
• Regional stations including Gold Coast, northern 

Rivers, Mid north Coast, newcastle, Central Coast, 
Southern Highlands, Riverina, Murray and Goulburn 
Valley. 

The number and specific locations should be examined 
further in phase 2 of the study.

F2.3 Service patterns

indicative service patterns have been developed which 
would be appropriate to meet forecast patronage demand. 
The service patterns and indicative stops are shown in 
Figure F.2.   
it has been assumed that the stopping pattern of trains 
calling at regional stations will be varied on a clock face 
basis. This would provide a balanced daily service for 
multiple regional locations without compromising overall 
journey time requirements.
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Figure F.2 2036 Peak hour service frequency and stopping pattern 

F2.4	 Rolling	stock	capacity

The carrying capability of trains directly impacts service 
frequency requirements. The business specification for 
rolling stock assumes eight-car train sets which have an 
average of 75 seats per vehicle. Provision of longer trains 
or utilisation of vehicles with higher loading capability is 
also feasible.
No requirement for freight operation has been included in 
the business specification.

F3	 Operational	specification
Operational assumptions define the criteria to which 
the railway system would be designed. The operational 
specification is the mechanism by which tradeoffs can 
be made between business requirements and technical 
specifications associated with rail systems and route 
infrastructure. Considerations include the network 
capacity, turnaround times, infrastructure maintenance 
and reliability.

F3.1	 Network	capacity

Up to 14 trains per hour could operate on all sections of 
the network. As train control and rolling stock technology 
continues to improve, increases to 18 trains per hour may 
be feasible.

F3.2	 Turnaround	times

Turnaround is defined as the interval between the 
scheduled arrival time of the terminating train and 
scheduled departure time of the next service using the 
same train set. During this period, services may require 
crew change and cleaning, and allowances must be 
made for passengers to alight and board. Standard HSR 
performance has been assumed based on international 
experience.

F3.3	 Infrastructure	maintenance

The route operational times are assumed as 5am to 11pm, 
seven days per week. The maintenance window would be 
between 11pm and 5am. No allowance has been made at 
this stage for planned maintenance route closures outside 
the above defined maintenance window.

F3.4	 Reliability

Typical HSR reliability standards have been assumed (98 
per cent of trains arriving at destination on time or within 
five minutes) based on international experience.

F4	 	Technical	and	route	characteristics	
assumptions

F4.1	 Rail	infrastructure	and	track	configuration

It has been assumed that the network would be double 
track. All junctions with diverging main lines have assumed 
to be fully grade-separated, while no grade separation has 
been assumed on the approaches to terminal stations.
The maximum infrastructure design speed would be 
400km/h. The infrastructure design speed within urban 
areas would be 200km/h (the track alignment in tunnels 
and for at-grade sections within urban areas would be 
more constrained). 
The infrastructure would have the following characteristics:
• Standard gauge (1435mm UIC GC loading gauge).
• Ballasted formation except in tunnels and on viaducts.
• 25 kV AC overhead electrification.
• Twin tracked with full bi-directional signalling.
• A maximum rolling stock axle load of 17 tonnes.

The following maximum gradients have been assumed in 
the preliminary alignment development:
• 3.5 per cent provided the maximum length of 

continuous 3.5 per cent gradient would not exceed six 
kilometres.

• In all other cases a maximum gradient of 2.5 per cent, 
except where platforms are located where the gradient, 
would be no greater than 0.25 per cent.1

F4.2	 Signalling	and	control

The command and control system was assumed to have 
the same or better functionality of ERTMS/ETCS level 2 
systems.  

1  Source: Concerning a technical specification for interoperability 
relating to the ‘infrastructure’ sub-system of the trans-European 
high-speed rail system (2008/217/EC), Official Journal of the 
European Union, 19.3.2008.
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F4.3 Station characteristics

all station platforms on the high-speed network could 
accommodate 200 to 215-metre-long trains. each 
terminal station would also have one extended platform to 
accommodate trains of up to 400 to 430 metres in length 
on a ‘by exception’ basis. The intermediate stations would 
be configured to accommodate passing trains without any 
speed restriction. Standard platforms are assumed to 
have a length up to 250 metres.

F4.4 Rolling stock 

High-speed trains are assumed to comprise eight vehicles 
with an overall length of 200 to 215 metres. each set has 
the capability of coupling together to form a 16-vehicle 
train with no loss of performance. a maximum design 
speed of 400km/h has been assumed. 

F5 Planning assumptions and travel time 
development

F5.1 Planning assumptions

Based on the technical and route characteristics, indicative 
travel times have been produced, taking into account 
certain planning assumptions including:
• infrastructure capacity – infrastructure would 

be capable of operating up to 14 trains per hour 
(assuming homogeneous operating and performance 
characteristics).

• Operating speed – Maximum train operating speeds 
would be 350km/h in non-urban areas and 200km/h 
in the urban area.

• planning margin – a notional five per cent performance 
allowance has been included in all calculated times.

F5.2 Indicative travel times

The indicative travel times for all the medium-list corridors 
are presented in Table F.3. These are longer than actual 
travel times and have been used for operational / planning 
purposes.
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Table F.3 Indicative travel time

Section No Corridor name Total distance 
(km)

Interstate 
journey time
(h:mm) 

Capital journey 
time (h:mm) 

Regional 
journey time 
(h:mm)

Brisbane 
CBd-
newcastle 

3
direct Corridor (via 
Beaudesert)

675 2:10 2:30 2:40

3a
direct Corridor (via Gold 
Coast)

700 2:10 2:30 2:30

4
Coastal Corridor (via 
Beaudesert)

700 2:10 2:30 2:30

5
Coastal Corridor (via Gold 
Coast) 

705 2:10 2:30 2:30

6
new england Corridor 765 2:30 2:40 2:40

newcastle-
Sydney 
CBd

8
Central Coast Corridor 120 0:40 0:40 0:50

Sydney 
CBd-
Canberra 
CBd

11

Hume Highway Corridor (via 
Southern Highlands, west of 
Lake George)

270 1:00 1:10 1:20

11a
Hume Highway Corridor (via 
Southern Highlands, east of 
Lake George)

275 1:00 1:10 1:20

11b

Hume Highway Corridor 
(via illawarra escarpment, 
Southern Highlands, west of 
Lake George)

290 1:10 1:20 1:30

12

princes Highway Corridor 
(via Wollongong and 
Southern Highlands, west of 
Lake George)

290 1:10 1:30 1:40

Canberra 
CBd-
Melbourne 
CBd

13
direct Corridor (via Tumut 
and albury-Wodonga)

520 1:40 1:50 2:00

13a
direct Corridor (via Tumut, 
albury-Wodonga and 
Shepparton)

535 1:50 2:00 2:10

14
Hume Highway Corridor  
(via albury-Wodonga)

570 1:50 2:00 2:10

14a
Hume Highway Corridor (via 
Wagga Wagga and albury-
Wodonga)

550 1:50 2:00 2:10

14b
inland Corridor (via Wagga 
Wagga and Shepparton)

545 1:50 2:00 2:10

Note: All times have been rounded up to nearest 10 minutes and distances to the nearest 5km.
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F6 Resource implications
The forecast patronage demand and indicative timetabling 
informs the resource requirements. These include 
platforms, rolling stock and stabling and maintenance 
requirements, and have been used in the consideration 
of the development of corridors and stations and the 
corresponding capital cost  and operating cost estimates. 

F6.1 Station platform requirements

The following platform requirements have been assumed:
• Brisbane six platforms.
• newcastle four platforms.
• Sydney ten platforms.
• Canberra two platforms.
• Melbourne six platforms.

peripheral and regional stations would require two 
platforms.

F6.2 Rolling stock requirements 

in 2036, it has been estimated that approximately 80 high-
speed trains would be required to meet service demand.

F6.3 Train stabling requirements

Train stabling should be close to terminal stations in order 
to minimise empty stock movements.  
Likely high-cost city centre stabling and the need for 
operational flexibility would have to be considered in 
determining actual locations. it was assumed that stabling 
capacity would be provided at Brisbane, newcastle, Sydney 
and Melbourne.

F7 Summary
This appendix provides an overview of the approach to the 
technical and operational development of an indicative 
HSR operating system, including the main assumptions.
This indicative operating system, which includes service 
frequencies, rolling stock requirements and station 
platform requirements, has been developed to provide an 
indication for cost estimation of: 
• The physical infrastructure required to build a HSR 

system. 
• The operating costs to run a HSR system. 
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List of Acronyms

Acronym Definition

aBS australian Bureau of Statistics

aCT australian Capital Territory

aRTC australian Rail Track Corporation

aSCs alternative Specific Constraints

aTC australian Transport Council

BiTRe Bureau of infrastructure, Transport and Regional economics

CBd Central Business district

COaG Council of australian Governments

Cpi Consumer price index

CpRS Carbon pollution Reduction Scheme

GHG Greenhouse Gas

GiS Geographical information System

Gdp Gross domestic product

GSp Gross State product

GST Goods and Services Tax

HSR High Speed Rail

LGa Local Government area

MCa Multi-Criteria assessment

nSFC northern Sydney Freight Corridor

nSW new South Wales

nVS national Visitor Survey

ppp purchasing power parity

RaaF Royal australian air Force

ROH Rule-of-Half

SeQ South east Queensland

STM Sydney Transportation Model

Uda Urban development area

VCR Volume Capacity Ratio

VFT Very Fast Train

VOC Vehicle Operating Costs

VOT Value of Time

xpT express passenger Train
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Glossary List

Term Definition

agglomeration agglomeration effects relate to the productivity benefits that some firms derive from being close to other firms 
and to large markets and labour pools. These benefits are external to the firm and / or industry and therefore 
lead to reduced costs to the firm.

Consumer price index a consumer price index (Cpi) measures changes in the price level of consumer goods and services purchased 
by households.

Consumers’ surplus The surplus of consumers’ willingness-to-pay over and above what they actually pay for a given quantity of a 
good or service. it is measured as the willingness-to-pay area under the demand curve above the price paid.

Corridor a transportation corridor is a (generally linear) tract of land in which at least one main line for transport, be it 
road, rail or canal, has been (or will be) built.

Cut-and-cover a technique used to construct underground buildings such as train stations, in which the building is constructed 
in an open pit which is then covered over.

dataset Geographically referenced information that can be located and displayed on GiS maps.

discount rate The interest rate at which future values are discounted ro the present and vice versa.

discounting The process of converting money values that occur in different years to a common year.

door to door Combines the experience of a long distance journey with the connecting trip to and from the office or home to 
the HSR station and is usually associated with total door to door costs and amenity of travel.

elasticity a mathematical measure used in economics to describe the strength of a casual relationship between two 
variables. an elasticity value can be interpreted as the percentage change in the dependent variable in 
response to a one per cent change in the independent variable.

externality an externality is an outcome of a transaction that is incurred by a third party who was not responsible for the 
generation of that outcome. in a transport context, for example, negative externalities could include air and 
noise pollution from vehicles, without any compensation to affected persons by the motorists responsible for 
creating the pollution. Similarly, externalities will also arise for other transport modes.

Geographic information System 
(GiS)

a highly accurate, geographically based information management and mapping system which combines and 
organises electronic data, maps and aerial photography. 

Gross domestic product The market value of all final goods and services produced within a country in a given period.

Gross State product The market value of all final goods and services produced within a state or territory in a given period.

High Speed Rail a conventional wheel on rail public transport service with trains travelling at 350km/h or faster, electrically 
powered for a quiet and sustainable journey.

induced demand The phenomenon that after supply increases, more of a good is consumed. This is entirely consistent with 
the economic theory of supply and demand; however, this idea has become important in the debate over the 
expansion of transportation systems, and is often used as an argument against widening roads, such as major 
commuter roads. it is considered by some to be a contributing factor to urban sprawl.

infrastructure operating costs The costs of providing the infrastructure after the initiative has commenced operation, e.g. maintenance, 
administration, operating costs of a facility.

Journey to Work data derived from the national census, Journey to Work data is used by transport authorities, associated bodies, 
organisations and other interested people to plan public transport systems

Level of service a measure used by traffic engineers to determine the effectiveness of elements of transportation infrastructure. 
Level of service is most commonly used to analyse highways by categorizing traffic flow with corresponding 
safe driving conditions. The concept has also been applied to intersections, water supply and public transport 
supply.

Maglev derived from magnetic levitation, Maglev is a system of transportation that suspends, guides and propels 
vehicles, predominantly trains, using magnetic levitation from a large number of magnets for lift and propulsion. 
This method has the potential to be faster, quieter and smoother than wheeled mass transit systems.

Mode choice model a mode choice model is a mathematical model based on the behavioural principle that a traveller will choose 
the travel mode that yields the greatest satisfaction or utility. a common approach is the use of a logit model, 
which allocates demand among various modal options based on the relative perceived travel cost or time of 
each mode.

Multi-criteria analysis a collection of tools to assist decision-making where the aim is to promote a number of different objectives or 
criteria.
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Term Definition

Multi-modal passenger movements that use more than one transport mode (e.g. road and rail). a ‘multi-modal focus’ means 
an approach to addressing transport challenges that considers the full range of potential solutions across all 
modes.

national Highway network The national Highway (now part of the ausLink national network) is a system of roads connecting all the States 
and Territories of australia, and is the major network of highways connecting australia’s largest and most 
important cities.

program Suite of appraised initiatives to be delivered within a specified timeframe and sequence.

purchasing power parity purchasing power parity (ppp) is a theory of long-term equilibrium exchange rates based on relative price levels 
of two countries.

Qualitative assessment Relative measure of impact or value based on ranking or separation into descriptive categories such as low, 
medium, high; not important, important, very important; or on a scale from 1 to 10.

Quantitative assessment involves the use of mathematics and reports based on graphs and numbers to make decisions.

Residential property (Rp) data an independently managed database of property prices and valuations

Route physical pathway connecting two locations for a particular mode. in land transport, consists of a continuous 
length of infrastructure (road, rail line).

Rule-of-half estimates the change in surplus for small changes in supply with a constant demand curve.

Sensitivity analysis Changing a variable, or a number of variables, in a model yto discover how it affects the model’s output or 
outputs.

Strategic merit / strategic fit extent to which objectives of a proposed initiative align with objectives and policies of the government as set 
out in strategy and other documents.

Strategic merit test Largely qualitative series of questions that provides a first-order determination of the ‘strategic merit or fit’ of 
an identified initiative. identifies proposals that should proceed to the next stage of appraisal, proposals that 
require further scoping and proposals that should be abandoned because they lack strategic fit.

Strategic planning High-level planning involving fundamental direction-setting decisions. narrows down the types of options that 
will be pursued. involves consideration of present and future environments. asks questions such as: ‘are we 
doing the right thing?’ ‘What are the most important issues to respond to?’ and ‘How should we respond?’ 
Balances many competing considerations including value judgements, subjective assessments and political 
considerations. involves iteration, stakeholder consultation and analysis.

Transport system For a particular jurisdiction,(or multi-jurisdictional setting), comprises the following elements:
Relevant transport networks – sets of routes that provide inter-connected pathways between multiple locations 
for similar traffics
Transport use sub-system – people, goods and vehicles / wagons / etc. Using the network
Regulatory and management sub-system – regulatory regime and systems for managing the traffic that uses the 
network (including access arrangements, registration and licensing, traffic management centres and intelligent 
transport systems)
Transport operating environment e.g. land-use development patterns that generate traffic on the transport 
network
physical environment e.g. geographic features, climate, air quality, and social environment e.g. accessibility, 
amenity, liveability.

Value capture Refers to a type of public financing where increases in private land values generated by public investments are 
all or in part “captured” or recouped by the public sector.

Vehicle operating cost The costs of operating a vehicle, including fuel, oil, tyres and repair and maintenance costs.

Volume to capacity ratio (VCR) The ratio of demand flow rates to capacity for a given type of transportation facility.

User costs Costs incurred by a transport user in addition to the money price – waiting time, time in transit, unreliability, 
damage to freight, passenger discomfort, additional costs to complete the door-to-door journey. Quality 
attributes such as time and reliability need to be expressed in dollar terms based on user valuations.

Wider economic Benefits 
(WeBs)

Wider economic Benefits (WeBs) is derived from the impact of transport upon agglomeration, and the 
underlying relationship of impacts of agglomeration upon productivity.

Willingness-to-pay (WTp) The maximum amount a consumer is willing to pay for a given quantity of a particular good or service (rather 
than go without it). Total value that consumers place on a given quantity of a good or service. it is measured as 
the total area under the demand curve up to the given quantity.
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