


















































The Project will be the first in Australia 
to fully embed advanced manufacturing 
techniques – a vital innovation that will 
drive significant efficiency. Advanced 
manufacturing integrates cutting-edge 
technologies such as automation, robotics 
and additive manufacturing to enable 
the production of highly specialised 
rail components with greater precision 
and durability. 

Advanced manufacturing facilities will produce 
repeatable, pre-manufactured parts offsite, 
supplying a complete, ready-made ‘kit’ of 
engineered components for each element of 
the high speed rail infrastructure (for example, 
modular segments of tunnel lining). 

Several separate facilities will be implemented 
to develop components for each of the different 
elements and maximise efficiencies, including 
facilities with manufacturing lines, assembly lines and 

consolidation lines. Each will be designed to  
allow for ready adaptation to meet the future 
demands of delivering the high speed rail network. 

These innovations will reduce construction timelines, 
cut transportation costs and boost delivery certainty. 
They will also support the Project’s sustainability 
objectives through increasing energy-efficiency and 
minimising waste. 

Beyond the obvious benefits for the Project’s bottom 
line, advanced manufacturing presents a unique 
opportunity to support local industry and drive skills 
development and employment. It will generate new 
job opportunities, direct and indirect, ranging from 
skilled tradespeople to engineers and technicians, 
supporting local industries and improving 
construction productivity in major cities and across 
the region. Meanwhile, training programs set up 
to prepare for advanced manufacturing will equip 
people with future-ready skills to ensure long-term 
career pathways in a high-growth sector. 

By harnessing these innovations, the Project will 
not only set a new benchmark for rail infrastructure, 
but will help position Australia as a global leader in 
construction and manufacturing.

Advanced manufacturing facilities 
that maximise delivery efficiency 

An artist impression of a high speed rail precinct

Business Case Summary  |  ES23  









During this period, proponents from each package 
will participate in an Early Contractor Involvement 
process to develop a Scheme design, appropriate 
specification, and detailed program and budget 
for delivering the works. 

Procuring effectively and 
incentivising performance
The procurement model will be tailored to the 
specific characteristics and risk profile of each 
individual package. The High Speed Rail Authority 
will adopt a lean and agile structure, supported by 
a project integration partner to manage interface 
risks across multiple packages. A consistent 
approach to contracting will be adopted across 
all packages where possible using a Hybrid 
Incentivised Target Cost approach. 

Applying global best practice to 
boost productivity in delivery 
Instead of adopting complex, bespoke designs, the 
Project will adopt a proven and trusted approach, 
building on success of high speed rail operations 
around the world. This approach: 

•  Minimises works in brownfield locations.

•  �Makes extensive use of digital tools to design and 
manufacture components, with a single Building 
Information Model across the whole Project.

•  �Harnesses Early Contractor Involvement for all 
major contracts and outcomes to create genuine 
opportunities for innovation.

•  �Mandates modularisation, standardisation, and 
repeatability, along with targeting speed and 
simplicity of construction to reduce construction 
time and increase quality of outcome. 

•  �Mandates use of Modern Methods of Construction 
to maximise off-site manufacture.

•  �Invests in state of the art Advanced Manufacturing 
Facilities which support Modern Methods of 
Construction and can be used for other projects 
in future.

These measures will improve safety, significantly 
reduce risks and increase productivity not just 
for high speed rail but for other projects once 
this new way of working is established for the 
construction industry. Feedback from industry has 
been very positive, and support for the approach 
is overwhelming.

“I’m excited about high speed rail ... 
You could move to live in a house in 
Newcastle and commute to Sydney 
to work. Sometimes it takes me 45 
minutes from Glebe to the city on a bus. 
It would be good for regional centres to 
get away from Sydney CBD. It could be 
good for house prices because people 
have more options of places to live.”
Female, 18-39, Sydney focus group
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A strategy for meaningful 
engagement that de-risks delivery
Early stakeholder engagement with all levels of 
government, industry and peak groups, community 
and First Nations representatives, has raised 
awareness and momentum and shaped Project 
development. 

Feedback from early engagement has identified 
strong support for the Project among stakeholders 
and community members and reflects the benefits 
high speed rail could deliver in unlocking significant 
opportunities for local and regional communities – 
particularly across housing and jobs. Of the 1,357 
participants initially surveyed, 86% indicated they 
would travel on a future Newcastle to Sydney line 
and 85% indicated they would use high speed rail to 
travel across other cities and regions if the option 
was available.  

Several findings from early engagement  
have directly shaped the Project: 

•  �Reflecting community desires for the Project 
to reflect community needs, the alignment was 
shifted to areas experiencing significant housing 
and employment growth, including areas with 
planned growth at Broadmeadow and Morisset. 

“High speed rail is an enabler of economic 
development. Overseas, the stations create mini-cities, 
and this is a great opportunity for the Central Coast.” 
Community forum participant, Central Coast

•  �Government agency representatives encouraged  
the Authority to consider strategic land use 
to enable economic regional development 
opportunities, prompting the Authority to 
coordinate with NSW government agencies 
to integrate strategic land uses and transport 
planning. 

•  �Key stakeholders and peak bodies communicated 
their support for high speed rail connecting to 
Western Sydney International Airport, Newcastle 
Airport and other key travel hubs across Sydney 
and Western Sydney, encouraging the Authority 
to investigate a station at Western Sydney 
International Airport as part of the first stage  
of the network. 

Strong engagement with First Nations 
stakeholders has helped to:

•  �Identify First Nations culture and significant 
heritage sites.

•  �Capture First Nations narratives for sites  
across the project corridor.

•  �Incorporate infrastructure into planning 
and designing for Country.

Next steps are to continue to engage with 
stakeholders and First Nation stakeholders and 
develop an engagement framework to support 
planning approvals and property acquisition.

Community engagement,  
Lake Macquarie,  
September 2024.
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The National High Speed Rail Hub, our community 
information centre, was officially launched in 
central Newcastle on 13 December 2024. 
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1.2. Background and history 
1.2.1. High Speed Rail Study 
The Australian Government’s 2011 to 2013 High Speed Rail 
Study was the last major investigation into connecting 
Australia’s capital cities by high speed rail. It demonstrated 
that high speed rail is economically viable, technically 
feasible and has the potential to transform how Australians 
live, work and travel. 

The 2011 Phase 1 study identified a short list of potential 
corridors and stations, assessed the likely range of costs, 
estimated future patronage levels, and considered the  
potential social and regional development benefits of a high speed rail network.  

The 2013 Phase 2 study built on the work completed during Phase 1 and refined the Phase 1 scope and 
estimates. 

1.2.2. Fast Rail Strategic Business Case 
During 2019, Transport for NSW (TfNSW) and the Department of Infrastructure, Transport, Cities and Regional 
Development, jointly developed the Sydney to Newcastle Fast Rail Strategic Business Case, with support from 
the NSW Department of Premier and Cabinet and the NSW Fast Rail Panel. The Strategic Business Case 
confirmed the case for intervention and identified the best performing options as: 

• Fast rail – A hybrid alignment making use of sections of existing rail track to access population and 
employment centres. The Strategic Business Case identified potential for this option to deliver significant 
travel time savings and encourage denser urban development around key hubs. 

• High speed rail – A new, fully independent high speed rail alignment between Greater Sydney and 
Newcastle with new stations along the route. This option would deliver major travel time savings and 
system reliability improvements, with potential to support significant land use change, following rezoning, 
given careful selection of station locations. 

1.2.3. Changes in the wider context 
Since these earlier studies were completed, there have been important developments in the following areas: 

• Higher population growth forecasts for cities and regional Australia, particularly along the east coast, and a 
widely acknowledged crisis of housing availability and affordability. 

• A renewed emphasis on boosting economic development in regional areas. 

• The urgent need to meet legislated net zero emissions targets and a growing focus on sustainability and the 
need for greater resilience in transport infrastructure. 

• Increased rates of interstate and regional travel, particularly by air and car. 

• A pronounced shift toward remote working and regional living, enabled by digital technology and spurred on 
by the COVID-19 pandemic and housing pressures. 

• Rapid advancements in technology across all aspects of people’s lives. 
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The Network Vision is supported by the six high speed rail network objectives outlined in the following figure. 

Figure 1-2 Network objectives 

 

Together with the Project’s objectives which are described below, the Network’s vision and objectives will guide 
decision making around critical high speed rail choices, such as the selection of the rail corridor, station 
locations, route alignment, rolling stock, rail systems, service specification, fare strategy and staging. 

1.3.1. Responding to a rapidly growing population  
The east coast of Australia is home to over 21.5 million people – nearly 80 per cent of the nation’s total. By 
2051, the population will grow by a third to 28.5 million people, ramping up the pressure on the largest cities 
and regional centres. The pace of this growth will vastly outpace many developed countries around the world. 

Figure 1-3 Australia’s population challenge  
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The east coast is also the powerhouse of Australia’s output, comprising some of the country’s most diverse and 
dynamic economies, and contributing $1,850 billion or 72 per cent to GDP.1 Its thriving knowledge industries, 
manufacturing, tourism and production are supported by critical infrastructure such as ports, airports, tertiary 
education and vocational training, and healthcare facilities. 

At the same time, global megatrends – including urbanisation, technological advancements and climate change 
– are reshaping travel demand and infrastructure needs.  

By reducing travel times and enhancing connectivity, high speed rail will create new economic opportunities, 
supporting clustering and enhancing productivity, expanding labour markets and improving access to essential 
services like education and healthcare. It will cement the status of Melbourne, Sydney and Brisbane as global 
economic powerhouses, while revitalising regional cities and supporting visitor economies. 

International examples (such as Lille’s thriving Euralille business hub) show how high speed rail, when paired 
with complementary investments, can support population growth, stimulate business activity and rejuvenate 
town centres.  

1.3.2. The ‘density myth’  
The east coast has more than sufficient density to support the Network. The east coast corridor is not only the 
most densely populated part of Australia, containing 60 per cent of the nation’s population on just 2 per cent of 
its land mass, but it compares very favourably to the density of international locations where high speed rail 
networks have already been implemented.  

The Newcastle to Sydney corridor has a population density of 624 people per kilometre. This is more than twice 
the density of the Spanish high speed rail corridor between Barcelona and Zaragoza which has a population 
density of 244 people per square kilometre, suggesting the corridor is primed to benefit from high speed 
services. 

Figure 1-4 Density myth 
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1.4. The Project and the Network 
The Network will be a long term pipeline of staged infrastructure investment, one of the most significant in the 
nation’s history. It will deliver a modern, sustainable transport system that benefits future generations. 

Expanding their networks by 70 to 120 kilometres each year, Spain and France have proven the value of 
phasing the delivery of high speed rail networks. Australia’s network will be rolled out through a similar phased 
approach, designed to: 

• Deliver early benefits – such as reduced travel times, housing growth, and job creation – often before each 
phase is fully operational and well ahead of the Network’s completion. 

• Optimise value and drive innovation by leveraging design efficiencies, modern construction methods, 
advanced manufacturing and long term industry partnerships. 

• Build a long term investment pipeline, fostering new skills and technologies that can seamlessly transfer to 
subsequent stages, and providing unprecedented opportunities for industries and workers. 

• Create opportunities for scalable, repeatable packages that attract all tiers of industry, promote competition 
and ensure world-class delivery for each phase. 

This Project – the first stage of the Network – will connect Newcastle to Greater Sydney, enabling the whole 
region to tap into Sydney’s wealth of opportunities, services and experiences, while creating the potential for 
new offerings beyond. 

1.4.1. Why Newcastle to Sydney first? 
The Newcastle to Greater Sydney corridor (the project corridor) presents a unique opportunity for the first stage 
of the Network, as it links the country’s preeminent global city and its largest regional economy. 

• Sydney and Newcastle anchor Australia’s busiest regional corridor, but current transport options 
between them are limited, slow and congested. There are nearly 15 million annual rail trips, some taking 
up to 3 hours, while there are 31.5 million annual trips through the busiest part of the M1 Pacific Motorway, 
including between Newcastle, Lake Macquarie, the Central Coast and Sydney. High speed rail, with train 
speeds up to 320 kilometres an hour, will reduce travel times and ease road and rail congestion in the 
corridor.  

• Significant population growth is coming – but it will be unevenly distributed. With an expected 
9.2 million people in the project corridor by 2061, high speed rail will be a critical enabler to open up more 
land for housing and ease Sydney’s housing pressures. Facilitating housing opportunities across the 
Central Coast, Lake Macquarie and Newcastle, high speed rail will enable these regions to become more 
vibrant, well connected communities. It will enhance liveability, capitalise on existing appeal, and support 
the growing city-to-region migration trend, fostering balanced growth beyond Sydney, easing housing 
demand. 

Industry in the region is being held back. The project corridor is home to some of Australia’s most 
dynamic industries – clean energy, advanced manufacturing and defence – anchoring the country’s largest 
regional economy. High speed rail will attract investment, catalyse job creation and support key centres like 
Gosford and Newcastle. Fast, efficient connectivity to more skilled workers will enable Newcastle’s 
universities and research centres to strengthen their role in national innovation, while the Hunter region’s 
shift to renewable energy and future focused industries gains momentum. Ultimately this will support talent 
retention and attract new industries in a transitioning economy to fuel a competitive, resilient economy. 
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Figure 1-5 Base Case growth in the project corridor 

 

Source: KPMG (2024), Land Use Modelling and Socio-Economic Impact Assessment Report.  
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1.5. Project objectives 
Six project objectives, aligned with the network objectives described above, have guided the planning and 
design of the Project. Collectively, they address the challenges, opportunities and critical considerations for the 
project corridor, which are considered in more detail in the next chapter. 

Figure 1-6 Project objectives 

 

Together with the network objectives (see Figure 1-2), these project objectives form the foundation for the 
assessments in this Business Case. 

1.6. Outline of the Business Case 
This Business Case outlines a preferred option for high speed rail between Newcastle and Greater Sydney as 
the first stage of an east coast high speed rail Network.  

It summarises the investigations and analyses undertaken and the options investigated to determine a 
preferred solution that best meets the opportunities and challenges outlined. This includes analysis of the 
problems the Project would seek to address and the opportunities it would provide. 

The Business Case includes the Project’s costs and justification, technical designs and optioneering, and cost-
benefit and financial analyses based on detailed scope and design. It complies with Infrastructure Australia’s 
Assessment Framework3 and has been developed to meet the requirements of Infrastructure NSW and the 
NSW Treasury’s TPP-018 NSW Government Business Case Guidelines.4 

This Business Case consists of the chapters outlined in the following table, which also maps the chapters 
against Infrastructure Australia’s three assessment themes. 
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2.1.3. The human costs of car dependence 
The high reliance on private vehicles brings challenges of congestion, unreliability and, importantly, safety. As 
traffic volumes rise, vehicle collisions and crashes increase, with the most serious crashes occurring on 
highways or arterial roads. From 2016 to 2023, there were 374 serious injuries on the M1 Pacific Motorway and 
31 people died.3  

2.2. Lost opportunities for regional and 
urban productivity, tourism and jobs 

The economic potential of the project corridor is significant. 
The regions of Greater Newcastle, the Central Coast and 
Greater Sydney are home to 24 per cent of Australia’s 
population and 24 per cent of its employment market. The 
project corridor includes 3 international airports, 2 deepwater 
ports, a renewable energy zone, 14 hospital and health 

precincts (including 3 major hospitals with research and education presence), 21 tertiary education facilities 
including 7 major university campuses, and 5 stadiums and sporting precincts.  

A global city, Sydney is an economic powerhouse, a major population centre, and the gateway to Asia and 
other major international economies. Its continued success is vital to the NSW and national economies. 
However, international research demonstrates that mono-centric regions experiencing growth can eventually 
suffer from a series of costs – including increasing business occupancy costs, increasing costs of living and 
housing, increasing costs of labour that impact on labour supply, spatial polarisation, social segregation and 
traffic congestion – which eventually come to constrain long term economic growth.4  

Sustainable long term prosperity depends on the cities and regions of the wider corridor working together as an 
integrated economic engine. But while they lie close geographically, the economies of Greater Newcastle, the 
Central Coast and Greater Sydney function essentially independently, with Sydney outpacing its peers. Unless 
action is taken, further economic growth is likely to intensify this trend, as shown in the following figure. Though 
the Lower Hunter and Greater Newcastle City are likely to see some growth in employment, without action 
85 per cent of the new jobs in the project corridor between 2021 and 2061 will be created in Greater Sydney. 

Figure 2-2 Projected employment growth between 2021 and 2061 by city area 

 

Addressing the connectivity challenges on the project corridor will provide the opportunity to:  

• Bring key employment centres and education precincts across the project corridor closer together. 

• Broaden the labour pool available to Greater Newcastle, the Central Coast and Greater Sydney businesses. 

• Improve access to the higher value employment opportunities enjoyed by residents of Greater Sydney. 

Poor connectivity is holding back economic 
growth and the ability to address geographic 
disparities across the project corridor, 
including supporting declining and 
transitioning areas such as the Hunter region.  
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This pattern of disparity directly reflects the connectivity challenges which prevent the region functioning as a 
cohesive economic system. Research shows that the knowledge-intensive jobs which raise performance are 
also the most sensitive to changes in transport travel times, benefitting more than other sectors from 
agglomeration impacts flowing from better connections.7 This means the project corridor’s slow travel times 
place economic productivity and equitable outcomes in jeopardy. 

2.2.2. Access to jobs is unequally shared 
The uneven distribution of employment opportunities and limited connectivity also means many people must 
choose between moving out of the regions towards Greater Sydney or compromising on income and 
opportunities to maintain their lifestyle and community connections. 

The Central Coast, for example, has a particularly low employment containment level, with a job-to-worker ratio 
of under 0.8, compared to a ratio of just under 1 for both Greater Newcastle and Greater Sydney.8 This reflects 
a lack of local employment opportunities. The consequence is people travelling longer distances to find work, 
which impacts personal and family wellbeing, and undermines the region’s liveability and attractiveness. 

2.2.3. The benefits of tourism and the visitor economy are 
unequally shared 

Australia’s east coast draws many international visitors. But while Sydney is the top destination (attracting 
47 per cent of the country’s international visitors in 2023), the Hunter and Central Coast attract just 2 per cent 
and 0.6 per cent respectively.9  

NSW also dominates the country’s domestic travel market with 33 per cent of overnight trips, the largest share 
of any state. Again, Sydney has the highest percentage of domestic visitors, with notably fewer visits to regional 
and outer metropolitan areas.10 

This unevenness means the Hunter, Newcastle and Central Coast regions are failing to capitalise on their 
strong tourism potential. A faster connection to Greater Sydney and more direct connections between Western 
Sydney International can support increased visitor numbers and leverage the attractions of the project corridor 
including the Central Coast and the Hunter Valley wine region and surrounds.  

Newcastle city centre has recently welcomed three 5-star hotels in response to growing visitor numbers and the 
Australian Government has committed $55 million for a new terminal at Newcastle Airport. By increasing 
access for international and domestic tourists to the region, there are opportunities to catalyse investment in the 
region’s visitor economy, support the continued growth in tourism jobs and connect the Hunter’s major tourism 
assets with the rest of the world. 

2.2.4. Support is needed for areas in transition and decline  
Within this story of economic disparities, parts of the project corridor are also undergoing profound change. 
Mining has historically been a major industry in the Hunter region, employing more people in the sector than 
anywhere else in NSW. The region’s coal mines currently account for 17 per cent of the region’s economic 
output and, together with coal-fired power stations, employ over 15,300 people and contribute over $23 billion 
to the national economy.11  

Today, due to the urgent global need to reduce emissions, the Hunter region must rapidly transition to new 
industries. Mines and coal-fired power stations are expected to close over the next 20 years,12 as the 
International Energy Agency forecasts that by 2050, global demand for coal will decrease by 30 per cent.  

As a result, there is a pressing need to support local industries and communities along the project corridor, 
particularly those impacted by industry transition. Without access to new employment opportunities, rates of 
unemployment in the region will rise and wages will fall. 
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2.3.2. Community need for diverse new housing is left unmet 
The strong demand for housing is compounded by an underlying trend to smaller households. This change has 
been occurring progressively for some time and is reflected in the changing demographics of the east coast 
where census data shows there are more smaller households and an ageing population, a trend which is 
projected to intensify. In 2021, over 55 per cent of households within NSW comprised either one or two people, 
while 45 per cent were larger. The absolute number of one-  and two-person households increased by 
21 per cent between 2011 and 2021, while the number of families with children, typically larger households, 
grew by 16 per cent.  

The population’s ageing profile will become more pronounced over the next 20 years as the number of people 
in NSW aged over 55 grows by approximately 38 per cent and the number of people over 85 year grows by 
over 135 per cent.13 This trend will be more evident in the northern part of the project corridor where the 
population is older. These changes will increase the need for smaller dwellings, which is already being seen 
through trends showing a pattern of increased demand for townhouses and apartments. 

Increasing the supply of diverse housing types to offer greater housing choice is one of the critical factors in 
increasing housing affordability. The range of housing types varies across the project corridor and is limited in 
some places (see figure below). For example, in 2021, only 21 per cent of dwellings in the Central Coast and 
Lower Hunter were medium or high density, compared to 48 per cent in Greater Sydney.14 Only 34 per cent of 
dwellings have fewer than three bedrooms. As a result, many people must either live in unsuitable housing or 
relocate elsewhere in the state or beyond, disproportionately impacting low-income households and vulnerable 
people. 

Figure 2-4 Housing diversity in the project corridor (2021) 

A step-change in connectivity would improve the viability of high density, medium density, and ‘missing middle’ 
housing types across the project corridor, enabling a more diverse range of residential stock.  

2.4. Contributing to net zero 
To meet Australia’s Paris Agreement commitments,15 deep and rapid 
abatement of greenhouse gas emissions is needed across all sectors of the 
economy. To achieve this, the Australian Government has developed a Net 
Zero Plan16 for abatement across six key economic sectors, including transport 
which is being prioritised. 

2.4.1. Transport emissions 
Transport currently accounts for 21 per cent of Australia’s total greenhouse gas emissions and was responsible 
for 90 megatons carbon dioxide equivalent (CO2-e) of emissions in 2022. Without intervention, as other sectors 
decarbonise, transport will become the nation’s largest source of emissions by 2030,17 surpassing energy and 
agriculture.  

High speed rail is an 
opportunity to accelerate 
net zero outcomes and 
progress towards net zero. 
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Though road transport emissions currently account for 85 per cent of total transport emissions, with cars alone 
contributing 50 per cent road transport emissions, the twin trends of a growing market for electric vehicles and 
the steady decarbonisation of the Australian energy grid will substantially decarbonise car travel over coming 
decades.  

The share of new electric vehicles has risen from 3.8 per cent of new light vehicle sales in Australia in 2022 to 
8.4 per cent in 2023, and with the prices expected to fall, the Australian Energy Market Operator forecasts that 
the light vehicle fleet will transition to mostly electric between 2035 and 2050.18 During the same period, the 
Australian Government forecasts that the national energy grid will continue to decarbonise19 (the NSW grid 
emissions factor is forecast to fall from today’s value of 0.63 (kgCO₂/kWh) to as low as 0.03 by 2050).  

However, decarbonisation will be much harder to achieve in aviation. Not only is demand increasing 
substantially (demand for jet fuel is expected to increase by 75 per cent from 2023 to 2050 on domestic routes 
due to the increased volume of air travel20), but aviation is systematically more difficult to transition as it 
features expensive, long-lived assets with fewer opportunities for electrification. The development of alternative 
fuels is also in its infancy, with several cost and scalability barriers yet to be overcome.  

While air travel is not a major means of travelling within the project corridor, there were 18.3 million passenger 
flights on direct routes between Melbourne, Canberra, Sydney, Newcastle and Brisbane during 202321, and 
32 per cent of Australia’s domestic aviation greenhouse gases are emitted on direct routes linking those 5 
cities. This means finding alternatives to air travel is of vital importance. The Project has a critical role to play by 
enabling the delivery of the broader Network, offering a compelling alternative to air travel. 

2.4.2. Construction emissions 
The Australian Government’s Net Zero Plan also addresses embodied carbon emissions associated with 
construction. Steel and concrete currently account for approximately 6 per cent of gross national emissions and 
30 per cent of the industry and waste sector emissions. The scale of the Project means it has a unique ability to 
act as the catalyst for the rapid development, scaling and deployment of green steel and green concrete 
technologies, to deliver a widespread net zero benefit across all economic sectors.  

In the face of the decarbonisation challenge across multiple economic sectors, Australia needs a diverse mix of 
decarbonisation solutions. The Network will play a key role in meeting the Net Zero Plan, not only through zero 
emissions travel but also through stimulating a world-leading green steel and concrete industry. 

2.4.3. Climate change resilience 
The Project also offers a similar catalyst in adapting Australia’s infrastructure to be more economically and 
socially resilient. Climate change impacts are already impacting Australia economically22 and socially.23 Adapt 
NSW estimates that by 2061, between 700,000 and 2.7 million more days of work will be lost every year due to 
the increase in intense heatwaves alone.  

Australian rail commuters are already familiar with the climate’s ability to interrupt travel, most often through 
track closures due to inundation from severe weather. Along the existing Newcastle to Sydney rail line, storms 
and flooding are the most common weather events causing disruptions to the network, with an average of 1.6 
to 2.5 delay events per week between 2018 and 2023.  

Socially and economically disadvantaged communities are disproportionally affected by climate change as they 
are more exposed to hazards, more susceptible to loss and damage associated with these hazards, and less 
able to cope with and recover from damage.24 

The Project offers the potential to support social and economic uplift along the project corridor and surrounding 
areas. It will concurrently mitigate emissions at a national scale while delivering connectivity and mobility that is 
designed to be resilient in a climate-changed future. This will, in part, act to mitigate the escalating climate 
change impacts already interrupting existing road and rail networks.  
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2.5. Planned strategic outcomes  
A comprehensive investment logic map, set out below, links the problems and opportunities of the project 
corridor with the potential benefits and intended outcomes of a high speed rail connection. Many of the 
problems and opportunities are linked to the slow and unreliable existing transport network between Newcastle, 
the Central Coast and Sydney, which limits the potential for economic growth on the project corridor.  

Figure 2-5 Investment logic map  
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3.3. Considering the strategic 
alternatives  

The first step in the options assessment was to review the alternative strategic approaches that could possibly 
be implemented to address the need for investment, which include lower cost options, to determine how well 
they could each meet the project and network objectives. 

The options assessed are summarised below, along with the findings of the assessment and whether they 
were taken forward for further consideration. The figure below provides an overview. 

Figure 3-2 Alternative options assessed 

 

Across the 10 strategic alternative options that were assessed, the assessment found that only the options 
involving the implementation of new heavy rail infrastructure could meet all 6 project objectives or network 
objectives.  

Analysis has shown that alternative investment in major roads (including dedicated bus lanes) would have 
significant costs and environmental impacts, and would not meet project objectives related to economic 
productivity or the need for more housing. Provision of new air services also would not meet the project 
objectives for the project corridor. These alternative investments would not address the lack of connectivity 
which is at the core of the need for investment, as outlined in Chapter 2. 

To assess the likely performance of the different types of heavy rail solution, the assessment drew on previous 
studies of possible rail projects in the project corridor. These have consistently demonstrated that dedicated 
lines would minimise disruption during construction and offer the fastest and most reliable service, maximising 
economic benefits, while in contrast alternatives – such as upgrades of existing tracks to make these faster or 
partially integrated options with shared tracks – result in slower speeds, lower levels of reliability, increased 
likelihood of congestion and significantly lower levels of benefit.  
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The dedicated high speed rail option was therefore assessed as being most closely aligned with the project 
and network objectives, and selected for further development and assessment.  

International experience demonstrates that high speed rail is a proven and transformative mode of 
transportation, effectively complementing road and air travel in countries such as Spain, Italy, France, 
Germany and Japan. Decades of operations in these nations highlight its effectiveness as the ideal choice for 
medium to long distances, offering a compelling combination of faster and more productive journeys than road 
transport and greater convenience and connectivity than air travel, particularly for city-to-city links. It is 
particularly well-suited for journeys between 100 and 400 kilometres, where it provides a faster, more 
convenient alternative to car travel. For distances between 400 and 1,000 kilometres, high speed rail offers a 
seamless, efficient option alongside air travel, while air travel remains the dominant choice for trips exceeding 
1,000 kilometres. 

Some of the options that were unsuccessfully assessed as potential alternatives could nonetheless perform 
important roles as complementary initiatives alongside high speed rail. These (as well as other potential 
complementary initiatives) are further explored in subsequent chapters. 

3.4. Assessing station location options 
 Figure 3-3 Station location options assessed 

Having confirmed high speed rail as the 
preferred solution, a long list of 26 
station locality options in the project 
corridor was investigated to confirm a 
short list of station options.  

Long list options were identified from 
previous studies, including those 
identified in the 2013 study. 

Stations were assessed against one 
another in five distinct geographical 
areas, with the objective of confirming 
one or more preferred station locations 
for each of the Newcastle, Lake 
Macquarie, Central Coast, Sydney North 
and Greater Sydney areas. 

The assessment short-listed two types 
of potential station localities: 

• Anchor stations – All potential 
station localities were assessed on a 
consistent basis against the project 
objectives, with the best performing 
stations short-listed as potential 
anchor station localities. 

• Potential intermediate stations – Remaining localities between Newcastle and Sydney (that is, those not 
selected as anchor stations) were either removed from consideration, or progressed to a second stage 
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involving further assessment against the project objectives to determine localities which could support a 
potential intermediate station along the high speed rail alignment.  

The following diagram presents the localities that did not proceed, with justification for each. For example, 
while Cameron Park was identified in the 2013 study as a potential station location, the strategic assessment 
showed it has limited capacity for housing growth and would add considerably to the overall journey time 
between Newcastle and Sydney.  

Figure 3-4 Station locality options not proceeding 

The following diagram presents the localities that did proceed, with justification for each locality. 
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Figure 3-5 Station locality options proceeding 
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3.5. Assessing alignment scenarios 
The short-listed anchor and intermediate station location options were arranged in various logical 
combinations to form 18 alignment scenarios, which were then subject to strategic investigation.  

Figure 3-6 Alignment scenarios 

 

3.5.1. Strategic investigation of alignment scenarios 
The assessment of the 18 alignment scenarios focused on five priority investigation areas: catchment and 
accessibility analysis; preliminary demand and land use considerations; strategic technical analysis; 
preliminary rail operations analysis; and strategic costings. 

The conclusions from the analysis are outlined below by geographical area: Sydney area, Newcastle area, 
Central Coast area, Sydney north area and Lake Macquarie/Central Coast area.   



 
 

Newcastle to Sydney High Speed Rail Business Case 33 

Preferred alignment – Sydney area (anchor station/s) 
Central Station and/or Parramatta are the preferred anchor station(s) for Sydney: 

• Central Station preferred due to its CBD location, access to jobs, network connectivity and growth potential. 

• Parramatta preferred for a second station due to its strategic location, employment growth and connectivity. 

• With two anchor stations, an alignment to Central Station then connecting to Parramatta is preferred. 

• Western Sydney International is emerging as the preferred location for an additional anchor station, as an 
opportunity to support the success of Bradfield and a step towards Canberra and Melbourne. 

Preferred alignment – Newcastle area (anchor station) 
Preferred option is for a station at Broadmeadow with an alignment allowing for future extension to the north. 

Preferred alignment – Central Coast area (anchor station) 
Gosford is a preferred location for a Central Coast anchor station as it best supports the project objectives for 
economic development, improved growth and liveability. However, an alternative location at West Gosford was 
found to have reasonable merit for further testing. 

Preferred alignment – Sydney north area (potential additional station) 
Accessibility analysis supports maintaining Hornsby if Parramatta is the only Greater Sydney anchor station. 

Preferred alignment – Lake Macquarie/Central Coast area (potential additional 
station) 
Accessibility and technical feasibility of potential additional stations on the Central Coast supports further 
analysis to explore value for money. The following figure shows the alignment scenarios that were eliminated 
at the short-listing stage and the six project options that progressed to the multi-criteria analysis stage.  

Figure 3-7 Short-listed options  
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3.8. The Project 
An overview of the resulting Project is provided in the following figure, with stations located as follows: 

• HSR Newcastle Station will be located in Broadmeadow.

• HSR Lake Macquarie Station will be located in Morisset.

• HSR Central Coast Station will be located in Gosford.

• HSR Sydney Central Station will be located in Surry Hills.

• HSR Parramatta Station will be located in Central Parramatta.

• HSR Western Sydney International Station will be located at Western Sydney International.

Figure 3-10 Project route 

 

1 Australian Bureau of Statistics (2016), Census data. 
2 NSW Department of Planning (2022), webpage: Population projections, accessed June 2024. 
3 Transport for NSW (2023/24), Transport Endorsed Network Assumptions (TENAS2023). 
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Figure 4-7 Features that will provide a great customer experience 
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• The line is presently the busiest intercity rail line in Australia, with little capacity to add more trains.  

• Even with major upgrades there are fundamental limitations with the existing corridor, including increased 
urban density, national parks and challenging topography that limit the possibility for additional tracks, 
passing loops or other upgrades required to allow for high speed rail operations at high frequencies.  

A shared operational arrangement would require bespoke high speed rail rolling stock and a series of 
infrastructure upgrades, systems interventions and new accreditations to allow for interoperability.  

International benchmarking strongly suggests that shared operations using existing rail network segments 
would deliver lower reliability than a dedicated network solution.  

4.3.2. Operations and maintenance infrastructure 
Operations and maintenance infrastructure has been designed to support a reliable, efficient and safe system. 
The configuration will meet the demand of the Project’s initial service plan and support an expanded Network 
service of 12 trains per hour, aligning with the long term vision of establishing a comprehensive Network. 

Track configuration 

The Project will consist of a dual-track railway, with four tracks and four platforms at the termini at HSR 
Newcastle Station and HSR Western Sydney International Station, as well as at the Sydney stations at HSR 
Sydney Central Station and HSR Parramatta Station. These stations, other than HSR Parramatta, will also 
allow for overnight train stabling. 

HSR Central Coast Station will have two tracks and two platforms, while HSR Lake Macquarie Station will also 
have two initially, but safeguard space for a further two tracks and platforms to allow express intercity trains to 
overtake all-stops regional trains when the second service tier is overlaid as the Network expands.  

This configuration, including facilities to support operations during disruption, is shown in the following figure. 

Figure 4--Core operations and maintenance infrastructure 

 

Services between HSR Western Sydney International and HSR Newcastle will travel at up to the following 
speeds: 

• At-grade or viaduct: 320 km/h. 

• Inside tunnelled sections: 200km/h. 

• Station (outside tunnel): 120km/h. 

• Station (within tunnel): 80km/h. 

• Turnout and crossover speed between 50km/h 
and 80km/h. 

Train control, signalling, and communication systems 
The European Train Control System will be implemented to facilitate safe and reliable high speed operation 
using proven technology. Alongside this, supporting technologies equivalent to the European Rail Traffic 
Management System will ensure safe separation of high speed trains and enable Automatic Train Operation.  
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The Central Coast Stabling and Train Facility will act as the main infrastructure maintenance facility.  

The locations of maintenance and stabling facilities are shown in the following figure. 

Figure 4-8 Maintenance, stabling and operational control locations 
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4.3.4. Managing disruption 
The degraded operations strategy ensures service continuity during disruptions, such as track blockages or 
train faults, aiming to maintain a minimum service level of two trains per hour. The strategy hinges on 
designated hub stations with turnback facilities that are strategically located where alternative transport options 
are readily available.  

These locations are HSR Newcastle, HSR Central Coast, HSR Sydney Central, HSR Parramatta, and HSR 
Western Sydney International. In the event both tracks in a section are blocked, hub stations will allow all trains 
to turn back before the disrupted section, effectively isolating the incident area from the rest of the sector, as 
illustrated in the following figure. 

Figure 4-9 Example of track blockage and turnback response for service continuity 

 

When only one line is affected, some trains would turn back at the closest hub stations, allowing two trains per 
hour to operate in both directions through the affected area, as shown in the following figure. 

Figure 4-10 Example of track inoperability with single line working response for service continuity 

 

4.3.5. Operating within tunnel sections 
The Project includes 115 kilometres of tunnel. Drawing on insights from the many high speed rail networks 
around the world which operate in long tunnels, including through the Channel Tunnel between France and the 
UK, specific consideration has been given to maximising customer experience and minimising operational 
impacts of a tunnel environment in the development of the Project. 

Maximising customer experience in tunnels 
Customers will spend around 30 minutes travelling through tunnels between Sydney and Gosford. This is 
comparable to the time spent travelling through tunnels on modern metro projects and high speed rail globally. 
A superb onboard experience, including high quality digital connectivity, lighting treatments, window blinds, 
onboard entertainment and real-time information displays, will support passenger comfort and productivity while 
travelling below ground.  

Operational considerations in tunnel environment 
Tunnels will be designed to support speeds of 200 kilometres per hour to deliver journey times and to support 
throughput and headway requirements. The length of tunnel ventilation sections and the number of trains 
permitted within a section at any one time will limit the headway achievable within tunnel sections.  
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The tunnels on the Network will be designed to support up to two trains per ventilation section, with a 
recommended maximum of 10 kilometre ventilation sections. This allows future proofing for an ultimate 
frequency of 12 trains per hour per direction in the tunnel section, which will be required for the expanded 
Network and associated increased demand along the corridor. Signalling will enforce this limit on trains in each 
ventilation section. 

4.4. Business requirements 
The high speed rail Business Requirement Specification has been developed with an outcomes-focused 
approach, aligned to project objectives and informed by analysis, benchmarking and extensive stakeholder, 
industry and adviser feedback. It outlines the outcomes needed to deliver a world-class, sustainable and 
customer-centric transport solution, guiding the design, development and procurement of a proven high speed 
rail system for Australia. 

The Business Requirement Specification focuses on Network-level outcomes to ensure a high quality, efficient 
and sustainable rail service. It includes around 70 requirements across 9 categories including design, 
operations, customer experience and commercial viability, all tied to network objectives and designed to meet 
performance targets and deliver measurable benefits. 

As the Project moves beyond the Business Case phase, specific requirements will be refined to deliver the best 
possible product for future customers. The Business Requirement Specification serves as a foundational guide, 
supporting the definition and development phases, including the creation of System Requirements 
Specifications, and Scope and Performance Requirements. This ensures alignment with key project objectives 
and goals throughout the project lifecycle. 

Figure 4-11 Business and system requirements 

 

 

 

 

 
1 International Union of Railways (UIC) (2017), Research on Optimal Speed for High Speed Lines – Volumes 1 and 2. 
2 Bureau of Infrastructure and Transport Research Economics (2023), Airline On Time Performance, 2023 Calendar Year Report. 
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5.1.1. Station design and optimisation 
An overview of the characteristics of each station is presented in the figure below.  

The Definition Design considered a range of station characteristics, from technical platform specifications to 
wider place making opportunities. Requirements for platform sizes, off-platform waiting space, vertical transport 
and station entrances were informed by core project passenger demand forecasts.  

Station designs were optimised as part of the Definition Design stage, guided by forecast demand 
considerations and operational requirements for both the Project and the Network. Two stations, HSR Lake 
Macquarie and HSR Central Coast, were selected for optimisation and will require only two platforms and two 
tracks. Safeguarding and passive provision at HSR Lake Macquarie will enable the station to expand to four 
platforms and four tracks in the Network. 
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Figure 5-4 Key station characteristics  
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5.1.3. Tunnels 
The proposed alignment will require substantial tunnelling works between Newcastle and Greater Sydney to 
overcome topographical challenges (including the Hawkesbury River and Cowan Bank), minimise impacts on 
national parks and environmentally sensitive areas, avoid significant disruption in densely populated urban 
areas, and meet the desire to provide more direct routes, reduce travel times and improve efficiency. 

 

Tunnel configuration options  
A range of tunnel configuration options were assessed, including: 

• Twin tunnel configuration comprising two parallel tubes, each housing one track. 

• Single bored tunnel housing two tracks side-by-side (within one large diameter tunnel). 

• Single bored tunnel housing two tracks side-by-side (within one large diameter tunnel with a wall providing 
separation). 

• Single bored tunnel housing with two tracks arranged vertically. 

• A separate service/emergency egress tunnel was included for both the single bore and twin bore options. 

The assessment concluded that a twin tunnel configuration will offer superior outcomes, particularly in terms of 
fire and life safety. The configuration will also enable greater flexibility for station typologies and alignments, 
reduce geotechnical and construction program risks, provide safe and easier access for maintenance, reduce 
impacts on the surrounding built environmental (including construction generated vibration) and minimise tunnel 
spoil handling.  

Tunnel sizing analysis  
Tunnel sizing analysis was undertaken to determine the optimal tunnel diameter based on the maximum travel 
speed required to meet the proposed travel time reduction targets for the Project. The analysis also considered 
several alignment constraints within Sydney including the Cross City Tunnel and Sydney Water Pressure 
Tunnel.  

International experience of long high speed rail tunnels 
Several international precedents demonstrate the feasibility of using long tunnels to operate high speed 
rail.  

• Japan and Korea are home to 14 of the longest railway tunnels in the world. For instance, the Seikan 
Tunnel in Japan is 53.8 kilometres long and the Yulhyeon Tunnel in South Korea is 50.3 kilometres 
long. The Seikan Tunnel – the first rail tunnel with a length of over 50 kilometres – was put into 
operation in 1988. It is a double-track tunnel with forced ventilation and provision for emergency 
stops. 

• Switzerland, Italy and Austria have high speed rail tunnels that connect cities and countries located 
on opposite sides of the Alps, such as the Gotthard Base Tunnel in Switzerland, which is 
57.1 kilometres long. 

• The United Kingdom and Europe are connected through the Channel Tunnel Rail Link (HS1) which 
features significant tunnelling, including a section that tunnels under the River Thames. The Channel 
Tunnel is approximately 50 kilometres long, beneath the English Channel and Strait of Dover sea. 
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The Project’s proposed tunnel will have a minimum internal diameter of 7.6 metres. With allowances for a 
structural lining of 300 to 350 millimetres and a reasonable tunnel boring machine grouting annulus, the 
excavated diameter of the running tunnel will be around 8.5 to 8.6 metres, allowing for a maximum train speed 
of up to 200 kilometres per hour. This specification is based on a twin-tube running tunnel configuration with 
each tunnel carrying a single track.  

Allocation of space within the tunnel size has been benchmarked with the UK’s HS2 and is driven by the need 
to accommodate the following functional requirements: 

• Rail track form 

• Rolling stock structure gauges and kinematic 
envelopes clearance profile 

• Emergency egress (such as raised walkways) 

• Emergency, maintenance and operations access 

• Traction power supply and communications 
equipment 

• Rail and tunnel services 

• Tunnel support. 

Tunnel ventilation modelling 
Tunnel ventilation modelling was conducted to assess tunnel air temperatures and changes from heat 
generated by the trains. The analysis demonstrated that tunnel air temperatures can be maintained at a 
reasonable level through effective ventilation design. The modelling also assessed the ability for tunnel 
ventilation systems to achieve the critical velocity for smoke control.  

A train fire has been assessed in ventilation sections. The assessment took into consideration a scenario where 
smoke has to be pushed down the track gradient against the buoyancy force of the hot smoke. These outputs 
were used to define tunnel ventilation fan capacities in the Definition Design. 

Tunnel break 
The Hornsby East Tunnel Break serves several important purposes. It improves natural ventilation within the 
tunnels and helps to control air temperatures and acts as an emergency access point, eliminating the need for 
an underground refuge station. Additionally, it provides an intermediate location to stable an Emergency 
Response Train, which would otherwise only have stabling locations at the Ourimbah and Mount Vernon 
portals, leading to extended emergency response times. The tunnel break also offers a maintenance access 
point, reducing travel times for maintenance personnel by breaking up the continuous tunnel between the 
Ourimbah and Mount Vernon portals. Lastly, it serves as a construction access point for fitting out the tunnels. 

Geotechnical conditions for tunnelling  
A geotechnical desktop study was undertaken to provide a high level 
assessment of likely geological and geotechnical conditions that could 
affect tunnelling across the project corridor to inform the development 
of the Definition Design and reduce future delivery costs and time 
risks. The study identified high priority locations for further 
geotechnical investigations including areas with potential faults or 
other adverse hydrological conditions.  

Geotechnical fieldworks were undertaken at the high priority locations to better align design and construction 
with anticipated ground conditions. This included investigating areas where tunnels were expected to cross 
waterways, such as Sydney Harbour, Hawkesbury River and Brisbane Water, to confirm the level of rock below 
the waterway to inform tunnel depth and associated alignment and grade requirements.  
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The geotechnical investigations informed the Definition Design 
alignment, tunnelling and stations. These investigations 
confirmed tunnelling alignments under the Hawkesbury River 
and led to a modified HSR Newcastle Station design. A 
Geotechnical Interpretative Report documents the findings of 
the geotechnical investigations. 

Tunnel fire and life safety 
The Project’s fire and life safety response strategy has been 
developed leveraging international case studies and best 
practice examples from comparable projects with long tunnels 
and/or complex geography. Future engagement with key 
stakeholders including the Office of the National Rail Safety Regulator, Fire and Rescue NSW and Rural Fire 
Brigade NSW will inform the ultimate tunnel fire and life strategy. 

The Project’s fire and life safety strategy includes:  

• Technical Specification of Interoperability Category B rolling stock equipped with onboard water mist 
suppression system. The Technical Specification of Interoperability categorises rolling stock as Category A 
or B based on its ability to continue to operate with a fire onboard. Category B trains are built with fire 
resistant materials and have safety features and control systems that enable them to continue operating for 
20 kilometres at 80 kilometres per hour to an evacuation point. 

• Dedicated high speed rail alignment without freight train operations. 

• Cross-passages in the tunnels with a one-metre wide elevated walkway. 

• Emergency refuge stations every 15 to 20 kilometres, equipped with the following: 3-hour fire-rated waiting 
space, connecting doors from trainway every 30 metres, smoke exhaust over the track, pressurised waiting 
area for passengers, hydrant connections (fed by water supply from surface), surface access for the fire 
brigade (roads to rescue station at surface, parking, shafts including stairs and elevators for brigade use). 

• Dedicated emergency response teams and emergency response trains with capacity to carry passengers 
and fire personnel, equipped with water tank, firefighting equipment, air tanks and breathing equipment, and 
medical equipment. Emergency Response Trains are to be stabled at the northern portal (Northern Train 
Siding), approximately midway (Hornsby East Tunnel Break) and at the southern portal (Southern Train 
Siding). 

• Dry standpipe with hose connections at cross-passages only (in the running tunnels), with the pipe running 
from one bore to the other (the water for firefighting in the tunnel is brought in aboard the emergency 
response trains (ERT)). 

• Longitudinal ventilation in tunnels with maximum vent zone length of 10 kilometres (achieved by provision of 
rescue stations or ventilation shafts noting that ventilation shafts only provide ventilation, no access or 
egress). 

The 10-kilometre interval between ventilation shafts allows two trains (in each direction) to be within the 
ventilation zone between adjacent vent shafts. Cross-passages will be provided to enable escape from incident 
to the non-incident or adjacent tunnel. 

Given tunnels are primarily being proposed to pass under areas of national park and the Hawkesbury River, 
exits would likely need to be in remote areas, noting the current Definition Design does not directly impact the 
surface of national parks. To address this risk, the use of emergency refuge stations in tunnels at intervals of 15 
to 20 kilometres is under consideration. Emergency refuge stations will be equipped with smoke exhaust and 

The Definition Design alignment does not 
impact the surface of national parks. The 
alignment is designed to avoid these 
areas, for example Sugarloaf State 
Conservation Area, by optimising the 
alignment and design speed. Above 
ground facilities and surface construction, 
such as for tunnel ventilation shafts and 
refuges, have been positioned on sites 
outside of national park boundaries. 
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pressurised fire-rated areas and smoke extract fans and ducts to allow passengers to gather in a safe area and 
await rescue. 

The approach to managing emergencies in tunnels is summarised in the figure below and concerns the 
following scenarios:  

• If there is a fire in a tunnel (onboard a train, trackway or other equipment):  

– Continue to the nearest station. All train traffic into the tunnels will be halted and other trains in the 
tunnels will exit while emergency responders intervene. 

– Otherwise, continue to a refuge station. All train traffic into the tunnels will be halted and other trains in 
the tunnels will exit (forward or reverse) while fire brigades intervene at the refuge station (via surface 
access and/or using the emergency response trains). Passengers will evacuate to the refuge station and 
will be taken out of the tunnel using an empty train. 

• If the train is stranded in the tunnel: 

– All train traffic into the tunnels will be halted and other trains in the tunnels exit. Emergency responders 
will intervene using the emergency response trains. Passengers will evacuate via the nearest cross 
passages to the non-incident tunnel. 

Figure 5-18 Emergency response trains and refuge stations 

 

5.1.4. Bridges and civil structures 
The Project’s alignment includes 38 kilometres of bridges and viaducts. A ‘kit of parts’ strategy has been 
adopted to deliver these components to support the project objective for delivery and manufacturing.  

The concrete box girder will be used for long viaducts and underbridges. This structure is common for 
international high speed rail projects given its reliability, compatibility with architectural guidelines, 
constructability in remote locations and suitability for off-site prefabrication. 

Substructures (abutments, retaining walls and piers) will be made of reinforced concrete, with some in-situ work 
but also using pre-cast concrete for much of these elements. Pre-casting piers in segments is common in 
Australia and offers advantages in quality, safety and speed of construction. 
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Foundations are assumed to be large diameter (1.5 to 2.5 metres) cast-in-situ concrete piles with a cast-in-situ 
concrete pile cap. Piles will be embedded into rock, which is commonly 15 to 20 metres below ground surface 
along the Project’s alignment. 

A standard box structure has been assumed for culverts.  

5.1.5. Civil engineering and utilities  
Civil works will ensure the stability, efficiency and safety of the railway. Where the alignment is proposed to be 
constructed at grade, a combination of embankments, cuttings and retaining walls will be utilised.  

Embankment design will account for soil compaction, drainage and the potential for settlement. The 
embankment slopes and materials will be specified to minimise the risk of erosion and instability. Embankment 
slopes are not to be steeper than a ratio of 2:1 (horizontal distance by vertical height) unless approved and 
designed by a geotechnical engineer. 

The design of cuttings will be dependent on the local geological conditions of the cutting and soil or rock 
material. These conditions impact the permissible batter slopes. Cut batters will require benching to provide 
drainage and erosion control and allow access for maintenance. Retaining walls will be utilised in locations 
where there are spatial constraints or to reduce the amount of land that must be acquired to support the high 
speed rail alignment. Retaining walls will be specified based on factors including required height, soil 
conditions, aesthetic preferences and budgetary considerations. Precast units and modular solutions are 
proposed to improve productivity, reduce complexity and cost. 

Roads will be required to support the Project. The pavement type will be dependent on road purpose, vehicle 
usage, traffic load and design life. Temporary and permanent roads will be required for the following uses: 

• Public roads and highways 

• Access and service roads 

• Maintenance and inspection road 

• Construction roads 

• Emergency roads 

• Utility roads. 

Other right of way works will include drainage, erosion control, access gates, fencing, landscaping and 
vegetation management. 

An initial desktop review was undertaken to identify those areas along the alignment where the proposed 
infrastructure clashes with an existing utility. The utilities reviewed along the alignment have been classified as 
low risk and high risk. Low risk utilities have not been assessed at this stage. High risk utilities are those that 
have the potential to have a major impact on the project costs and/or program. High risk utilities have been 
assessed in the developing the Definition Design and have been considered in developing the alignment with 
the aim to avoid any impacts.  

New utility connections will be required to support both construction works and permanent infrastructure. These 
connections will include electricity, communications, water, stormwater and sewer, and the electrical infeed 
systems. New connections will require coordination with existing utilities networks which may need to be 
enhanced to support the additional requirements. 

5.1.6. Train specification 
A train specification has been prepared to define the passenger trains’ parameters for the Business Case and 
modelling scenarios.  

The specification has been developed to support the performance requirements of the Network through use of 
available trains from existing suppliers. An assessment of available trains has been undertaken to confirm that 
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this is achievable. The Definition Design currently adopts the following train standard characteristics which will 
be reviewed and optimised during the Development Phase: 

• Trainset formation: 8 x single deck 25-metre 
carriages. Power cars and trailer configuration 
determined by suppliers. 

• Trainset length: 200 metres. 

• Height: 4.1 to 4.3 metres. 

• Width: 2.9 metres (EU standard). 

• Gauge: 1435 millimetres. 

• Kinematic gauge: GC upper and GI2 lower. 

• Temperature range: -25oC to +45oC. 

• Seated capacity: 400 to 520 passengers. 

• Classes: Provision for two classes of travel, 
business and standard. 

• Platform gap: vertical <12mm, horizontal <40mm, 
so as to comply with Disability Discrimination Act 
and Building Code of Australia requirements. 

• Doors: automatic and accessible, able to meet 
dwell time <300 seconds for terminal/major stations 
and <120 seconds for intermediates stations. 

• Train mass: less than 470 tonnes for 200-metre 
unit. 

• Axle load: less than 18 tonnes. 

• Maximum speed: up to 320 kilometres an hour 
(based on the current design, noting that 
procured rolling stock may be capable of higher 
speeds. 

• Traction power: 25 kilovolt AC. 

• Power rating: 9 MW, based on current design. 

• Signalling: ETCS level 2. 

• Communications: GSM-R or FRMCS system 
capable of operations at ETCS level 2. 

• Fire protection: comply with the requirements of 
Category B as defined in the Safety in Railway 
Tunnels Technical Specification of 
Interoperability, and other relevant standards. 

The customer amenities of the train include the following features: 

• Lighting –  General LED lighting is indirect and ambient, avoiding reflections on windows and screens. At-
seat personal lighting is direct for activities like reading. Emergency lighting is battery-powered and activates 
automatically. 

• Windows – Large, non-opening double glass windows provide excellent visibility, with individual blinds 
fitted. 

• Digital Connectivity and Infotainment – A data network supports onboard information and entertainment 
services, with high-quality continuous internet connectivity accessible via wireless connection, even through 
tunnels. 

• Travel Information – Real-time information is provided through inscriptions and pictograms, compliant with 
Disability Standards for Accessible Public Transport 2002 (Cth). Exterior displays detail car number and 
destinations. 

• Luggage Storage – Overhead luggage storage and designated luggage areas in each car, such as at the 
entrance or vestibule. 

• Passenger Seats – Each seat includes armrests, headrest, personal lighting, seat recline, folding table, 
personal stowage, power supply, and high-power USB-C sockets. Seats can pivot to face the direction of 
travel where possible. 

• Two Travel Classes – Business and standard class offers with separate configurations and inclusions. 
Business class seating (2+1) is more spacious than standard class (2+2). 
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The station and auxiliary power systems consist of the infrastructure to deliver electrical power to the stations, 
ventilation and control systems. These are proposed to consist of electrical connections between the electricity 
grid substations and switch room substations located at stations and along the route.  

Permanent power supplies will be required at other facilities along the alignment. These may be supplied from 
local network substations and collated with the following facilities noting discussions with power supply 
providers and power studies will inform local network power feed locations: 

• Ventilation relief shafts

• Refuges

• Operation Control Centre

• Water treatment plants

• Tunnel portal laydown/maintenance yards

• ATS and MPATS substation auxiliary supply

Temporary power supplies will be required to support major electrical plant and equipment during construction. 
Where possible, these will be combined with permanent power supply requirements to allow constructed 
temporary power supply to become the permanent supply for the final installation. Doing so will require early 
construction of some larger bulk substations. 

To support the net zero project objective, renewably sourced power will be used where possible. Onsite solar 
can be used at high speed rail facilities such as maintenance depots and stabling yards, supplemented by 
batteries to provide storage when the system is not generating electricity. Where demand exceeds production, 
commercial arrangements for renewable energy supply will be explored. The energy demand for traction power 
cannot be met through implementing renewable energy producing schemes along the alignment and high 
speed rail will therefore need to procure renewably produced energy through commercial arrangements. 

5.2. Constructability strategy 
A constructability strategy was developed to plan for the delivery of the Project. The strategy was iteratively 
refined during the development of the Definition Design and highlights considerations that are likely to impact 
the construction program and cost across the Project’s lifecycle, from construction site establishment to 
completion of construction.  

Three overarching objectives guided the development of the constructability strategy: 

• The preferred option should be buildable and informed by constructability considerations.

• Alignment options should be informed by general constructability considerations.

• The constructability, delivery strategy, program and contract works packaging elements are compatible.

5.2.1. Constructability considerations 
The constructability strategy considered the following aspects: 

• Project mobilisation, early works and enabling
works.

• Advanced manufacturing supporting a ‘kit of
parts’ construction strategy.

• Construction of surface viaducts, water crossings
and other civil infrastructure elements.

• Construction aspects associated with the rail
maintenance, and stabling yard and facility.

• Rail systems and linewide works.

• Commissioning, start-up and hand-over of works.

• Demobilisation.
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• Excavation, ground support and lining of:

– Tunnel boring machine driven tunnels

– Mined tunnels (tunnels, cross connections and
adits)

– Tunnel cross passages

– Shafts

– Crossovers and station caverns

– Ventilation shafts and emergency stations

– Portals

5.2.2. Construction feasibility 
The assessment considered the feasibility of construction, concluding that all sections of the Project can be 
built using current general construction methods and materials. While the construction methodology was 
developed based on current best practice and technology, it was determined that alternative methods of 
construction may be applicable as technology, best practice and the industry evolve.  

5.2.3. Sites for construction 
The constructability strategy identified suitable construction sites. The sites are suitable to support project 
delivery and do not preclude the delivery of future stages. This has informed the requirements for permanent 
and temporary land acquisitions.  

5.2.4. Tunnel constructability 

Running tunnels will be constructed in pairs using tunnel boring machines with a precast segmental lining. The 
tunnel boring machine and lining arrangement will be selected to suit the specific requirements, while balancing 
the productivity and value for money benefits that standardisation and modularisation can bring to this repetitive 
and linear activity.  

The underground structures (other than tunnel boring machine driven tunnels) will be excavated by roadheader 
and/or conventional excavation means and methods. This includes the following structures: 

• Tunnels (short rail tunnels at Kangy Angy and 
Tickhole Creek)

• Caverns and crossovers

Australia’s long tunnel expertise 
Australia has demonstrated significant expertise in building long tunnels through several recent large-
scale infrastructure projects. These projects highlight Australia's capability to undertake complex 
tunnelling operations, utilising advanced machinery and techniques to achieve significant milestones in 
infrastructure development, and include: 

• Sydney Metro West: Involves extensive tunnelling activities. The tunnel boring machines excavated
around 24 kilometres of twin tunnel underground railway.

• Sydney Metro City & Southwest: Involves 15.5 kilometre twin tunnels from Chatswood, under
Sydney Harbour through the Sydney CBD to Sydenham.

• WestConnex (Sydney): Included multiple tunnelling projects such as the M4 East Motorway, the new
M5 Motorway and Rozelle Interchange with 22 kilometres of driven tunnels and a total of
29 kilometres of mainline, ventilation and access tunnels.
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5.4.1. HSR Newcastle Station to HSR Central Coast Station 
This stage enables a railway to operate between HSR Newcastle and HSR Central Coast, while the next stage 
(HSR Central Coast to HSR Sydney Central) is being constructed.  

To facilitate services between HSR Newcastle and HSR Central Coast, trains will be turned back at both 
stations. Trains approaching HSR Central Coast will stop at the platform, and when departing to head to HSR 
Newcastle, will utilise the crossover at the Northern Train Siding. At the HSR Newcastle end, trains will reverse 
into the station via the Broadmeadow crossovers. These movements are only necessary during the initial phase 
of operations and eliminate the need for additional crossover infrastructure to achieve Network operations. 

To support HSR Newcastle to HSR Central Coast operations, infrastructure will need to be constructed beyond 
Central Coast to Woy Woy in this stage. This will minimise interruptions on services between HSR Newcastle 
and HSR Central Coast during construction of the next stage (HSR Central Coast to HSR Sydney Central). 

The Central Coast Stabling and Train Facility will service trains for or this stage and the ultimate Project. 
Similarly, the Northern Train Sidings will service emergency response trains for this stage and the ultimate 
Project. 

5.4.2. HSR Central Coast Station to HSR Sydney Central 
Station 

To support operations between HSR Newcastle and HSR Sydney Central, infrastructure will then be required 
between Woy Woy and to the south of HSR Sydney Central Station. As with the previous stage, extending 
infrastructure beyond HSR Sydney Central Station to the south in this stage will enable the construction of the 
next stage (HSR Sydney Central to HSR Western Sydney international) while minimising passenger 
interruptions between HSR Newcastle and HSR Sydney Central. 

To facilitate operational services between HSR Newcastle and HSR Sydney Central, trains will utilise 
crossovers to the north of HSR Sydney Central. Turnback movements of trains at the HSR Newcastle end 
remain the same as per the previous stage. 

The Central Coast Stabling and Train Facility will service trains for this stage and the ultimate Project. Similarly, 
the Northern Train Sidings will service emergency response trains for this stage and the ultimate Project. 

5.4.3. HSR Sydney Central Station to HSR Western Sydney 
International Station 

The full Project will operate between HSR Newcastle Station and HSR Western Sydney International Station. 
To turn back at HSR Western Sydney International Station, trains will utilise the crossovers north of the station 
without requiring additional infrastructure. The Southern Train Sidings will service emergency trains for this 
stage and the Project. The Hornsby Train Sidings will service emergency trains for this stage and the Project. 

5.4.4. Operations and maintenance 
Each section of the Network will undergo testing, commissioning and operational readiness activities before 
customer services commence. Additional crossovers to facilitate turnbacks are not required to deliver the 
staged opening approach.  

The key operations and maintenance implications are summarised as follows:  

• Lower frequency of services in the initial sub-stage to Central Coast HSR, with a maximum of 4 trains per 
hour. This avoids the need for additional crossovers at HSR Central Coast. Passengers travelling between 
Sydney and Newcastle can interchange with the Sydney Trains network at HSR Central Coast. 
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5.5. Future proofing for operations 
Further investigations, design work and industry engagement will continue to optimise and refine the Project. The 
Project is futureproofed to facilitate the progression to the Network with specific infrastructure design elements 
including but not limited to: 

• Tunnel ventilations sections at 10 kilometres to support 12 trains per hour. 

• Station configurations (built or future proofed for 4 tracks and 4 platforms at all stations, except HSR Central 
Coast) to support ultimate service plan with a maximum of 12 trains per hour and 2 tiers of services with 
different stopping patterns. 

• Additional capacity (space proofing) at Central Coast Stabling and Train Facility to accommodate fleet 
requirements of the Network. 

• Space proofing for future train crew and operational facilities at key locations. 

• Signalling and traction power systems to operate at higher train frequency. 
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Figure 6-1 Project corridor vision 

  

Informed by stakeholder engagement and underpinned by plans for individual precincts, the project corridor 
vision provides a strategic starting point. It will evolve through further consultation with agencies and 
stakeholders as the project advances, ensuring it adapts to emerging priorities and opportunities. 

6.2.2. Actively fostering economic development 
The project corridor is home to some of Australia’s most dynamic industries, with clean energy, advanced 
manufacturing and defence anchoring the country’s largest regional economy at the northern end of the 
corridor, and the economic powerhouse of Greater Sydney at the southern end, which alone contributes 22 per 
cent of the national economy.1 

The Project will connect Western Sydney International, Parramatta CBD, Sydney CBD, the Central Coast, Lake 
Macquarie and Newcastle, vastly improving accessibility and driving agglomeration economies and wider 
economic benefits by building on existing strengths and investments. It will also enhance the role of 
Newcastle’s CBD and port, supporting advanced manufacturing and related industries, while maximising the 
value of existing infrastructure, including the new freight line and employment lands. 
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The Project will generate significant social and 
economic benefits by improving access to 
businesses, labour, job opportunities, key 
centres, healthcare and higher education, with 
transformational outcomes like: 

• Allowing the average business to access 
over 7,250 more workers and benefit from 
agglomeration, increased productivity and 
knowledge sharing with other businesses (or 
around 160 additional jobs for each 
business) through improved connectivity. 

• Improved job opportunities, with the average 
worker in the corridor gaining access to 
1,500 additional jobs promoting equitable 
access to employment and skills retention in 
the region. 

This will generate economic benefits of 
$16.4 billion PV. There is nevertheless scope to 
significantly amplify these benefits.  

The role of the Project’s Economic 
Development Strategy 
Global case studies provide ample evidence 
that the transformative potential of high speed 
rail is maximised when complemented by 
initiatives that promote integrated and 
sustainable development.  

Recognising this, the Economic Development 
Strategy, shaped through extensive stakeholder 
engagement, outlines a coordinated approach 
to unlock the Project's full economic growth 
potential.  

While the Authority is not the primary deliverer 
of these initiatives, it will play a critical enabling 
role, working closely with state agencies, local 
authorities and other stakeholders to identify and catalyse targeted initiatives and investments.  

The strategy outlines four strategic directions, supported by a range of direct and indirect initiatives. These 
initiatives include: 

• Place-specific opportunities such as precinct activation in Gosford and Broadmeadow, innovation clustering 
in Newcastle and Lake Macquarie, and enhanced tourism infrastructure to improve access to the Hunter 
Valley and Port Stephens. 

• Community-specific opportunities such as support for First Nations communities, transitioning workforces, 
key workers, social equity through affordable housing, and education and skills development for sustainable 
employment. 

The Project’s Economic Development Strategy is summarised in the figure below. 

Case study: Economic growth and 
transformation through high speed rail 
In 2012, the United Kingdom Government announced 
its intention to develop High Speed 2 (HS2) from 
London to the West Midlands, and in February 2017, 
the High Speed Rail (London – West Midlands) Act 
received Royal Assent. This commitment spurred 
significant economic growth and development in the 
West Midlands and Birmingham, enhancing regional 
connectivity, attracting investment, and driving urban 
regeneration. 

In 2021 and 2022, the West Midlands was named the 
country’s fastest-growing tech sector – home to more 
than 2,000 tech startups and more than 6,000 tech 
businesses overall. The West Midlands also has the 
largest share of foreign direct investment (FDI) of all 
UK regions outside London: recording 181 FDI 
projects in 2022/23, an increase of 171 per cent since 
2021/22.  

Businesses are also choosing to set up additional 
offices in the West Midlands, while remaining 
headquartered elsewhere, either London or 
internationally. HSBC’s domestic operations relocated 
to Birmingham after the HS2 announcement. 
Recognising the city’s ongoing revitalisation, HSBC’s 
chief executive stated “Birmingham city council has 
worked hard and significantly invested to make the city 
an attractive home for UK businesses and their 
employees”.  

Several other initiatives have contributed to the area’s 
success, including business and innovation programs, 
the Deeper Devolution deal which provided local 
powers and funds to level up the region, and hosting 
the 2022 Commonwealth Games which saw record 
visitor numbers. 
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Figure 6-2 Economic Development Strategy summary 

 

Modelling and economic analysis indicates that implementing the Economic Development Strategy alongside 
high speed rail will:  

• Enable additional dwellings, population, jobs and students above what would be achieved by the Project 
alone and business-as-usual land use change.  

• Amplify the Project’s economic impact, fostering sustained regional and urban growth through increased 
connectivity and productivity. 

• Further strengthen key sectors such as healthcare, education, defence and the visitor economy. 

• Drive additional growth in advanced manufacturing, net zero industries and biodiversity-related sectors.  

• Guide the delivery of vibrant station precincts that become major destinations in their own right. 

When implemented in collaboration with partners, these initiatives will further enhance the Project’s ability to 
shape the corridor into an integrated, prosperous, liveable and globally competitive region, showcasing its 
unique assets and lifestyle to a global audience. By positioning the corridor as more than the sum of its parts, 
the strategy enhances its global standing, diversifies employment opportunities, and drives growth in creative 
and knowledge-intensive industries. 

6.3. Land use change 
6.3.1. Housing and jobs  
Well planned urban environments focused on transport hubs such as high speed rail are proven to create 
vibrant, attractive precincts that offer greater access to services, more efficient infrastructure provision and 
diverse housing through more economic use of land.  

High speed rail will catalyse and accelerate land use change across the project corridor, enabling greater urban 
density, increased housing diversity, and more dwellings and jobs near stations. Strong integration with 
connecting public and private transport networks will enable these land use benefits to extend over wider areas. 
These outcomes are demonstrated in a range of case studies (see call out box, below). 



 
 

Newcastle to Sydney High Speed Rail Business Case 93 

Detailed land use analysis that combines these global insights with a proven land use methodology aligned with 
Australian Transport Assessment and Planning guidelines shows high speed rail will: 

• Create thousands of new jobs near high speed rail stations by improving access to employment 
opportunities, unlocking regional economic potential and attracting investment in key industries. 

• Significantly enhance urban renewal initiatives in Broadmeadow, Morisset and Gosford by providing 
connections that make these areas more attractive. These areas will benefit from improved connectivity to 
major job centres and regional markets, catalysing higher density development and vibrant precincts. 

• Extend benefits to stations in the NSW Government’s Transit Orientated Development Program, including 
Adamstown, Cardiff, Cockle Creek, Wyong, Tuggerah and Woy Woy, which will be linked to high speed rail 
stations by the existing heavy rail network.  

• Drive growth across Western Sydney, including key precincts around Western Sydney International and 
Aerotropolis, and renewal around Parramatta and the Westmead to Sydney Olympic Park corridor. 

 

6.3.2. Land use scenario development 
Land use scenarios have been prepared to understand the land use change that could occur with the Project. 
These identify the potential future land use and ultimate development capacity for dwellings, jobs and 
population in response to the increased accessibility and amenity afforded by the Project. These scenarios, 
developed in consultation with the NSW Department of Planning, Housing and Infrastructure, addressed key 
issues such as station options, housing and land use planning for the Project, with stakeholder discussions 
confirming support for Broadmeadow and Gosford station options, alignment with state-led rezonings and a 
focus on urban infill over greenfield development.  

The resulting land use capacity numbers are a critical input into the land use redistribution model that has been 
used to estimate dwelling and job capacity uptake in the project corridor by 2061. The model also takes into 
account travel costs, land use capacities and development rates. This methodology is outlined in the following 
figure.  

Regional reach: Leveraging faster, seamless travel between centres to drive 
change beyond the station 
High speed rail sets itself apart from other rail technologies by breaking barriers of distance and delivering 
faster, seamless connectivity between cities and regional centres. This enhanced connectivity creates 
dynamic station precincts that integrate housing, services and infrastructure, transforming them into focal 
points for investment, growth and economic activity. Unlike metro systems, which focus on localised urban 
development, high speed rail drives large scale regional transformation, unlocking potential in high 
amenity areas, and fostering economic and housing growth across broad catchments. This underpins the 
approach to attributing land use change to high speed rail. 

Globally, Japan’s Shinkansen spurred suburban housing growth and reduced urban congestion, while 
France’s TGV and Spain’s AVE integrated cities like Lyon and Zaragoza into larger economic systems, 
reducing isolation and attracting investment. Stations like Lille-Europe and Ebbsfleet exemplify urban 
renewal and mixed-use development, helping regions fully realise their economic potential. 

By unlocking capacity in station precincts, enabling urban renewal, and creating jobs and housing across 
broader areas, high speed rail supports sustainable growth. It redefines connectivity and settlement 
patterns, integrating separate economies and labour markets into cohesive regions. With transit-oriented 
planning and strong local transport links, as seen in France and Germany, high speed rail delivers lasting 
regional and economic benefits far beyond the rail corridor itself. 
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Figure 6-4 Comparison of 2061 Base Case and Project Case land use  
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6.4. Transport integration 
6.4.1. Integrating high speed rail with local and regional 

transport networks 
Effective connectivity between high speed rail and the surrounding transport networks is essential to maximise 
accessibility and extend the reach and benefits of the Project. Station precincts play a key role in this 
integration, being designed for seamless and accessible transfers between modes. This will position each 
station as a regional gateway, driving land use uplift, economic development and commercial outcomes. 

Many high value destinations, such as employment hubs and tourist attractions, are located beyond the 
immediate station precincts, necessitating strong connections to other transport networks. Fully integrating high 
speed rail with feeder services and surrounding networks will enhance local and sub-regional access, enabling 
customers to travel easily between regions and realise the broader benefits of the Project. This presents an 
opportunity to work closely with relevant agencies and operators to optimise regional public transport services, 
aligning them with high speed rail arrival and departure times to ensure seamless connectivity and improve the 
overall door-to-door customer experience.  

Demand modelling demonstrates that public transport and walking is crucial for accessing high speed rail, with 
over half of high speed rail trips relying on these modes. Specific insights at each station include: 

• HSR Newcastle: 86 per cent of passengers will access the station by bus and rail, with many travelling over 
5 kilometres from locations across the Hunter region. 

• HSR Lake Macquarie: Half of all passengers will arrive by bus, while a third will travel to the station by car, 
with passengers typically travelling 10 to 20 kilometres. 

• HSR Central Coast: 78 per cent of passengers will access the station by bus or rail, with almost half 
travelling over 5 kilometres, highlighting the station’s role as a key regional transport hub. 

• HSR Sydney Central: Rail dominates access, with a third of passengers travelling 5 to 10 kilometres. Walk 
access accounts for over a quarter of trips due to the dense Sydney CBD, emphasising the importance of 
safe, attractive walking connections. 

• HSR Parramatta: Pedestrian access is again significant, with half of all passengers travelling less than 
1 kilometre, and bus and rail access each accounting for 20 per cent of trips, reflecting Parramatta’s role as 
a key transport hub for Western Sydney. 

• HSR Western Sydney International: 78 per cent of passengers will travel less than 1 kilometre to access the 
station, primarily from the airport for travel or work, with bus and rail being used for the remainder of trips to 
reach jobs and services in Bradfield and the Western Parkland City. 

The transport integration opportunities across the project corridor are shown in the following figure. 
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6.4.2. Complementing existing rail and metro networks  
The Project will complement the existing rail and metro networks by providing convenient transfer options at all 
stations, except HSR Lake Macquarie. This connectivity will expand station catchments through reliable, 
frequent connections across Greater Sydney, the Central Coast and the Hunter regions. 

In Greater Sydney, the Project will connect conveniently with Sydney Trains and Sydney Metro at HSR Sydney 
Central, HSR Parramatta and HSR Western Sydney International. These connections, particularly with Sydney 
Metro, will provide rapid access to employment hubs such as Macquarie Park and North Sydney, health and 
education precincts like Westmead, and cultural and entertainment areas such as Sydney Olympic Park. 

Between HSR Sydney Central and HSR Parramatta, high speed rail will complement the Sydney Metro West 
network. While some intra-Sydney trips are expected, the main focus is on fast, convenient connections for 
longer distance travel, such as between HSR Parramatta and HSR Newcastle, and eventually the Network. 
Demand will be managed through pricing to complement metro services. 

In the Central Coast and Hunter regions, the Hunter Line and Central Coast and Newcastle Line will seamlessly 
integrate with high speed rail at HSR Newcastle and HSR Central Coast, similar to how Japan’s Tōhoku 
Shinkansen works with the older Tōhoku Main Line (see call out box below). The station designs for both 
locations will facilitate convenient transfers between the two networks, making interchange attractive for 
customers and expanding the reach of each network, as illustrated in the figure below. 

Figure 6-6 Interchanges with existing networks 

 

 

Case study: Integrating high speed rail and conventional rail networks  
Japan's connected high speed and conventional rail services by building dedicated Shinkansen lines due to 
limited capacity on its conventional network. Many high speed lines run parallel to and intersect with existing 
conventional railways, facilitating access to high speed services and enhancing local networks. 

An example is the Tōhoku Shinkansen, which spans 675 kilometres from Tokyo to Shin-Aomori, with a 497-
kilometre segment running parallel to the conventional Tōhoku Main Line. While the Tōhoku Main Line is 
divided into 7 service segments with 166 stations, there is no continuous service from Tokyo to Morioka. In 
contrast, the Shinkansen has 18 stations, 13 of which interchange with the Main Line.  

The Utsunomiya Line section of the Tōhoku Main Line, which covers 158 kilometres, mirrors the Project’s 
expected length of about 180 kilometres. It has 33 stations for local and rapid services, with six offering 
interchange with the Shinkansen. Journey times are also comparable to the project corridor: the Shinkansen 
covers the distance in one hour 6 minutes at up to 320 kilometres an hour, while the conventional railway 
takes 2 hours 40 minutes at a maximum of 120 kilometres an hour. 
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6.4.3. Station precincts and interchange 
Future high speed rail customers will value fast, seamless transfers, with station and interchange designs 
focused on providing an easy and efficient experience. 

Each station has been designed to respond to the unique features and needs of its location, including: 

• The size and function of the place, city and region the station serves. 

• The station’s access and network service needs (such as the stopping patterns). 

• The surrounding land uses (such as urban or greenfield) and desired land use outcomes. 

• The purpose of the station, including unique needs such as being at an airport or supporting special events.  

Interchange planning and design has prioritised customer needs, such as space for luggage, pre-boarding 
services and amenities (such as pre-booked travel, pre-boarding lounges, food and retail), and provision for 
kiss-and-ride, rideshare and regional coach connection spaces.  

Future changes to the transport network have also been considered, including bus services, metro lines, light 
rail extensions and cycle improvements. High speed rail stations will function as critical interchanges, 
supporting corridor development, future network connections and expansions to Brisbane and Melbourne, while 
complementing potential extensions to Sydney’s metro network. 

An interchange access hierarchy has been used to guide the design of high speed rail stations and the 
provision of facilities for each access mode within the station interchange. The hierarchy aims to encourage 
customers to use more efficient and sustainable modes wherever possible.  

6.4.4. Parking 
Car parking will play a pivotal role in enhancing accessibility, supporting mode shifts and optimising revenue 
across the Network. For the Project, the approach to car parking is tailored to the unique functions of each 
station, aligned with sustainability, integration, place making and revenue outcomes: 

• HSR Lake Macquarie Station – Up to 1,000 commercial parking spaces are planned to serve customers 
from local and regional catchments, including the Hunter Valley. Strategically located near the M1 Pacific 
Motorway, the station will be similar to European high speed rail stations such as Avignon TGV in France 
and Reggio Mediopadana in northern Italy, where parking supports both access and revenue generation. 

• HSR Western Sydney International Station – Parking will be integrated with the airport to create a seamless 
air-rail hub, maximising passenger convenience. This approach mirrors examples like Frankfurt Airport, 
where co-located parking supports multi-modal connectivity. 

• HSR Newcastle, HSR Central Coast, HSR Sydney Central and HSR Parramatta Stations – Planning for 
these stations prioritises active and public transport to minimise congestion and enhance place making 
outcomes. Commercial parking will be limited, with options such as off-site valet parking and premium 
priced visitor parking considered to balance access and revenue while minimising precinct impacts. This 
aligns with international examples like Lille Station in France, where parking complements public transport. 

All stations will incorporate kiss-and-ride zones, taxi ranks, car share rental services and flexible mobility 
options, reflecting a global shift away from traditional self-parking and ground parking, including at airports and 
major transport hubs.  

Parking infrastructure will be designed to support electric vehicles and emerging technologies such as 
connected and autonomous vehicles. This flexible approach addresses customer needs upon opening while 
preparing for future mobility trends. Further opportunities to optimise commercial parking and revenue will be 
evaluated to ensure a balance between short-term functionality and long-term adaptability and value creation.  
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6.5. Making great new places, designed 
with Country 

As well as providing seamless integration with public and active transport, the new high speed rail stations will 
establish a network of great places and precincts, providing new opportunities for people to connect, work and 
visit. Stations designed with Country from the outset will become inviting public spaces – places which people 
truly enjoy being in and which celebrate culture and community – encouraging activation in their surroundings.  

Design principles to underpin great places 
Design principles will be used to guide detailed planning and design at each station. These principles, 
illustrated below, build from the experience of successful linear infrastructure projects which have prioritised 
place outcomes, such as Sydney Metro, and balance community growth with enhanced neighbourhood 
amenities and a strong sense of identity.  

Figure 6-7 Place making design principles 

 

Designing with Country 
Designing with Country is core to the Project’s design philosophy. It represents a sustainable and ongoing 
commitment to integrate First Nations culture into all aspects of the Project, including both the places it creates 
and the places it effects. Stations and places could celebrate First Nations culture and heritage by referencing 
significant touchstones such as:  

• Flora: For example, plants used for tools, medicine or food. 

• Fauna: Animals that might have been hunted or may be an important part of the surrounding ecosystem. 

• Materials: Soils, stones, or rocks that may be found in this area, which may have been used as a resource. 

• Colours: Including those found in Country itself or associated with the local mob.  

Taking opportunities to embed Country into the Project’s design will ensure the value of both contemporary 
First Nations culture and heritage are represented in the project corridor and supporting infrastructure.5 

The station profiles in the following sections set out a preliminary vision for each station and precinct. Each will 
be enhanced through further engagement with First Nations people to ensure that the specific cultural 
significance is reflected in the ultimate designs. 
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Figure 6-9 HSR Newcastle Station 3D drawing 

Precinct vision 
By 2061, Broadmeadow will lead the way in transit-oriented development in Australia. It will be Greater 
Newcastle’s most connected hub and a centre for productivity, culture and leisure that attracts locals and 
visitors all year round. Broadmeadow will be known as the gateway to the Hunter, providing easy access to 
surrounding tourist destinations while inviting higher visitation to the Newcastle city centre and other local 
attractions. 

As a magnet for knowledge and innovation in future-focused industries, Broadmeadow will attract high value 
jobs and talent. These assets will be complemented by globally competitive sport and entertainment offerings 
and a diverse mix of local businesses to ensure the area remains a lively destination from morning to night.  

Economic development opportunities 

Redeveloping the Tudor Street corridor will better connect Newcastle’s city centre and Broadmeadow, creating 
a vibrant commercial hub to support regional growth and attract higher-value jobs. The Broadmeadow precinct 
can also serve as a gateway to destinations like the Hunter Valley, Barrington Tops and Port Stephens, 
boosting high speed rail patronage, enhancing tourism and unlocking broader economic opportunities for 
Newcastle and its surrounds. 

Newcastle is well-positioned to capitalise on high speed rail’s transformative potential. With a workforce ready 
for reskilling, renewable energy investments in the Hunter-Central Coast REZ and the Port of Newcastle’s 
global reach, it can become a hub for advanced manufacturing and net zero innovation. High speed rail will 
enhance connections to Newcastle Airport, Sydney Airport, and Western Sydney International, creating a 
cohesive transport network that boosts tourism, research and industry, such as links between Astra Aerolab 
and Sydney’s National Space Industry Hub. These opportunities, including further analysis of demand 
modelling of a connection to Newcastle Airport, will be undertaken in the transition to delivery. 
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Land use change (direct area of influence) 
High speed rail will accelerate the delivery of the City of Newcastle’s ‘Broadmeadow Place Strategy’ to provide 
high density, mixed use, commercial and residential uplift around the HSR Newcastle Station located at 
Broadmeadow. 

The Project will unlock a Project Case capacity of 51,000 dwellings and 44,000 jobs within the HSR Newcastle 
Station precinct, as shown below (approximately 2 kilometre or 20 minute walking catchment). 

Figure 6-10 Interventions in HSR Newcastle precinct catchment (upper)/broader catchment (lower) 
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Figure 6-12 HSR Lake Macquarie Station 

Precinct vision 
By 2061, Morisset will be transformed into an exemplar for sustainable living, demonstrating best practice in 
housing delivery and neighbourhood development. The precinct will leverage its natural beauty and proximity to 
Lake Macquarie, positioning itself as an attractive lifestyle and leisure destination for residents, workers and 
visitors.  

Morisset will become a key strategic element of the high speed rail economic corridor. The area will embrace its 
entrepreneurial spirit and drive advancements in precision agriculture, sustainable food production, eco-friendly 
manufacturing and net zero construction activities. 

Economic development opportunities 
Delivering HSR Lake Macquarie Station will reinforce and revitalise Morisset as a strategic economic growth 
centre. Morisset will emerge as an important origin node for the Hunter and Central Coast regions, enhancing 
accessibility and providing faster connections to employment opportunities in the surrounding area. 

HSR Lake Macquarie Station will present new opportunities for lifestyle and leisure around Morisset, 
strengthening the local cultural and visitor economies by attracting residents and visitors. High speed rail will 
provide rapid, convenient connections from the Lake Macquarie region to Newcastle Airport, Sydney and 
Western Sydney International, creating a cohesive transport network that boosts tourism. 

Strategically located in the Hunter Renewable Energy Zone and close to existing major transport infrastructure 
including existing heavy rail and the M1 Pacific Motorway, the station is well-positioned to attract new ventures 
in clean energy, green construction, intensive agriculture, urban food production and food technology. 
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Land use change (direct area of influence) 
Significantly enhancing connectivity to Greater Sydney and the Hunter will enable medium density mixed use 
developments to be planned around the station, with additional new medium and low density housing in the 
area of influence. There is also potential for a new suburb to be established west of the M1 Pacific Motorway at 
Mandalong.  

A Project Case capacity of 80,000 dwellings and 7,800 jobs will be unlocked across the HSR Lake Macquarie 
Station precinct catchment (approximately 2 kilometre or 20 minute walking catchment), as shown in the figure 
below. A Project Case capacity of 11,000 dwellings and 14,000 jobs will be unlocked across the broader 
catchment.  

Figure 6-13 Interventions in HSR Lake Macquarie precinct catchment (upper)/broader catchment (lower) 
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Transport interchange 
HSR Lake Macquarie Station will be located approximately one kilometre from the M1 Pacific Motorway 
interchange at Morisset. As an intermediate station between Broadmeadow and Gosford, HSR Lake Macquarie 
Station will prioritise access from the wider driving catchment across the Central Coast and the Hunter Valley 
by providing space for parking and pick-up and drop-off modes. Public and active transport alternatives will be 
provided to support growth in nearby Morisset town centre, Bonnells Bay, Balcolyn and Brightwaters. 

A commercial car park will provide the potential for over 1,000 spaces to encourage this station as the preferred 
access point to the high speed rail network for park-and-ride. Kiss-and-ride will be incorporated into the ground 
floor of the car park with marked spaces to allow for longer dwell times for picking up passengers. Parking will 
be supported by new signalised intersections and localised road upgrades to accommodate higher access 
demand. A taxi rank will be provided separately to the car park for convenient access to the station. 

On-street bus bays will be provided to support local bus connections to the existing Morisset Station and 
township, greenfield developments and surrounding areas. High quality walking and cycling infrastructure will 
support place making opportunities and connect to key routes toward the Cedar Mills event precinct, Avondale 
University, Morisset township and Wyee. 

Figure 6-14 Transport interchange at HSR Lake Macquarie Station 
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Figure 6-15 HSR Central Coast Station 3D drawing 

Precinct vision  
By 2061, the Central Coast will be a modern lifestyle region at the forefront of innovation in health, education 
and food manufacturing. It will be renowned as a destination for entrepreneurship and creativity that supports 
start-ups and small businesses, anchored by HSR Central Coast Station at Gosford.  

With excellent transport connections to the north and south of the city, Gosford will be transformed into a 
vibrant civic centre for the Central Coast. New residents, businesses and visitors will be drawn to Gosford for its 
diverse mix of urban and natural landscapes, including an activated waterfront redevelopment. The city's 
growth will be sustainable and thoughtful, enhancing its natural beauty and local character. Gosford will 
become the gateway to the Central Coast, both as a tourism destination and as a node for the region’s 
surrounding areas.  

Economic development opportunities 
A high speed rail station in Gosford will significantly enhance accessibility to major economic centres along the 
east coast. Improved connectivity with Greater Sydney and Newcastle will attract workers and businesses, 
enabling Gosford to leverage its strengths in health and education and reclaim its role as the Central Coast’s 
civic heart. High speed rail will position Gosford as a convenient destination for visitors, bolstering regional 
tourism and providing rapid links to Newcastle Airport and Western Sydney International. 
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Land use change (direct area of influence) 
HSR Central Coast Station will support and accelerate the ongoing revitalisation of Gosford city centre, 
encouraging population growth and housing delivery. The Project Case identifies a minor increase of 8,400 
dwellings within the HSR Central Coast Station precinct catchment. No employment increases are anticipated. 
A Project Case capacity of 12,000 dwellings and 14,000 jobs will be unlocked within the broader catchment. 

The proposed land use change assumes accelerated take-up of the existing planning capacity in the Base 
Case for 2061, with modest areas of residential uplift identified in strategic locations with the highest renewal 
potential. East Gosford is proposed to accommodate medium density mixed use development along the Central 
Coast Highway, with surrounding medium density residential developments and a transition to higher densities 
towards the Gosford waterfront. Medium density uplift of existing residential areas in North Gosford is proposed 
in a corridor along Henry Parry Drive and Dwyer Street, with additional pockets of medium to high density 
residential uplift proposed to the west of the existing Gosford Station along the perimeter of Waterview Park. 

Figure 6-16 Interventions in the HSR Central Coast precinct catchment (upper)/broader catchment 
(lower) 
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Transport interchange 
HSR Central Coast Station will be integrated with the existing heavy rail station at Gosford to support the 
ongoing redevelopment of Gosford by improving links between the two stations and the city centre. A shared 
station concourse will connect the existing station with new high speed rail platforms to provide an improved 
unpaid connection across the existing rail line. 

Improved active transport connections to and from the station and surrounding precinct will support pedestrian 
friendly, people-centric streets that encourage sustainable travel, reduce reliance on private vehicles and help 
improve the liveability of the town centre.  

 
 

 
 

 
 

 

 
 

Figure 6-17 Transport interchange at HSR Central Coast Station  
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Land use change (direct area of influence) 
With an existing base capacity of 660,000 dwellings and 1,541,000 jobs, development opportunities within the 
immediate precinct are limited by substantial portions of constrained land, largely impacted by heritage-listed 
sites, lot fragmentation, existing infrastructure, limited open spaces, airspace height limits and overshadowing 
planning controls. As such, HSR Sydney Central Station is anticipated to support and accelerate the realisation 
of the existing planned precincts and target densities, rather than unlock additional capacity.  

By improving connectivity into the area and leveraging high accessibility with the existing public transport 
network, the station is expected to promote residential and employment take-up in line with existing strategic 
initiatives, including Bays West, Pyrmont Peninsula Place Strategy and Green Square.  

Seamless connection with Sydney Airport and the wider public transport network will connect the area to 
Sydney’s tourism destinations including Sydney Harbour, beaches and the Blue Mountains. Light rail services 
will also link to Sydney Football Stadium and Sydney Cricket Ground in Moore Park, supporting access to 
major sporting events and concerts. Rapid bus services will support improved accessibility to healthcare, 
education and jobs by providing access to the University of Sydney, University of Technology Sydney and the 
Royal Prince Alfred Hospital.  

Figure 6-19 Interventions in HSR Sydney Central precinct catchment (upper) / broader catchment 
(lower) 
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Transport interchange 
Sydney Central Station is Australia’s largest railway station, with superior accessibility already provided by the 
existing Greater Sydney public transport network. HSR Sydney Central Station will leverage these connections 
by extending Central Walk to integrate the new high speed rail concourse with the existing station, providing 
direct connectivity to the suburban platforms, Sydney Metro and light rail. The existing intercity platforms and 
coach terminal will also be accessible from within Central Station, while a future western extension from Central 
Walk will provide a direct connection to Haymarket. 

 
 

These features will be on-street rather than in dedicated 
facilities to support the vision for the station as a bustling global village that supports continuous street life. 

While no commercial parking will be provided at HSR Sydney Central Station, there is an opportunity for car 
rental services to operate via valet service or be integrated with the over-station development to support 
tourism and leisure travel.  

Figure 6-20 Transport interchange at HSR Sydney Central Station  
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Land use change (direct area of influence) 
With an existing base capacity of 476,000 dwellings and 633,000 jobs, substantial portions of constrained land, 
largely impacted by heritage-listed sites, existing infrastructure and flooding associated with Parramatta River 
limits development opportunities within the immediate vicinity of HSR Parramatta Station. Given these 
constraints, HSR Parramatta Station is anticipated to support and accelerate the realisation of the existing 
planned precincts and target densities, rather than unlocking additional capacity.  

A high speed rail station in Parramatta is expected to promote residential and employment take-up by 
improving accessibility to areas identified within the Westmead Health Precinct, Camellia Place Strategy, 
Parramatta East and West Growth Precinct, and Parramatta Road Urban Renewal Transformation Strategy.  

Parramatta Light Rail will serve as a spine for education, health and events by connecting high speed rail to the 
Westmead Health and Innovation District, Western Sydney University campuses (Parramatta CBD, Westmead 
and Rydalmere), Parramatta Stadium and Sydney Olympic Park. 

Rapid bus connections from the precinct to major centres including Liverpool, Macquarie Park, Sydney Olympic 
Park and Bankstown will support collaboration and knowledge sharing, particularly between health and 
education innovation districts. Buses will also provide a critical connection to across Western Sydney, 
deepening the pool of workers and providing new job opportunities to residents located outside the precinct.  

Figure 6-22 Interventions in HSR Parramatta precinct catchment (upper) / broader catchment (lower) 
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Transport interchange  
HSR Parramatta Station will leverage Parramatta’s existing and planned future public transport network to 
enhance connectivity across the wider Western Sydney area.  

 

 
 

 
 

  

 
. No commercial parking will be provided at 

Parramatta; however, there is an opportunity for car rental services to be integrated with over-station 
development. 
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Figure 6-24 HSR Western Sydney International Station 3D drawing 

 

Precinct vision 
By 2061, HSR Western Sydney International Station will build on the precinct and place outcomes delivered by 
the new airport and Sydney Metro investments, and be a further catalyst for the growth and transformation of a 
new, world-class city – one that prioritises future-focused industries and global connectivity while continuing to 
nurture and encourage local productivity and innovation.  

It will bring together local talent and world-class research, leveraging stronger accessibility to the regions and 
overseas to enhance knowledge sharing and innovation. A commitment to fostering culture and creativity, and 
protecting and enhancing its surrounding parkland environment, will provide 24/7 vibrancy and activation. The 
precinct will be a place where international visitors choose to stay and explore, while providing opportunities to 
explore different regions along the corridor and beyond. 

Economic development opportunities 
Western Sydney International will be directly serviced by high speed rail, and indirectly connected to Sydney 
Airport and Newcastle Airport, creating an air travel network that can support 24-hour, daily air travel flows. An 
integrated air travel network will unlock significant tourism opportunities across the corridor and beyond, 
enabling visitors to explore regions outside of Greater Sydney and encouraging longer stays.  

Defence and aerospace industries in Bradfield (the Aerotropolis) will benefit from the increased accessibility to 
complementary research institutions, such the National Space Industry Hub in Sydney’s east and Astra Aerolab 
in Greater Newcastle. 
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Land use change (direct area of influence) 
Following recent extensive strategic planning, no additional land use capacity has been proposed within the 
precinct catchment. Instead, the addition of HSR Western Sydney International Station is anticipated to 
accelerate the realisation of existing plans, strategic visions and target densities proposed under the Western 
Sydney Aerotropolis Precinct Plan and Western Sydney International (Nancy-Bird Walton) Airport – Airport 
Plan. 

By improving access to the airport and associated transport interchange, and enhancing regional connectivity 
to innovative employment precincts, the high speed rail station is expected to expedite employment and 
residential take-up across Bradfield, Northern Gateway Precinct, Badgerys Creek Precinct, Leppington, Mamre 
Road and north towards Science Park.  

The addition of HSR Western Sydney International Station will provide an opportunity to accelerate take-up of 
an existing Base Case capacity of 75,000 dwellings and 163,000 jobs.  

 
Future land uses were also explored along the Northern Road, 

including a variety of residential densities along with a small mixed-use core. This identified an additional 4,500 
dwellings bringing the Project Case capacity to 79,000 dwellings.  

Figure 6-25 Interventions within HSR Western Sydney International Station precinct catchment (upper) / 
broader catchment (lower) 



 
 

Newcastle to Sydney High Speed Rail Business Case 129 

Transport interchange  
HSR Western Sydney International Station will leverage its co-location with the airport to consolidate its 
position as a national and international gateway to Western Sydney. The high speed rail station will be located 
adjacent to the Sydney Metro – Western Sydney Airport station, close to the airport terminal. The direct 
interchange will include provision for buses, coaches, cycle connections and storage. Parking facilities will 
ensure the station serves a wide catchment, including the centres of Penrith, Liverpool and Campbelltown. 

This Business Case assumes the requirements of the high speed rail station will be accommodated within the 
airport interchange. However, the sheer scale of the airport will present a challenge for transport integration. 
For instance, residents of south-west Sydney will likely rely on this interchange to connect with the high speed 
rail corridor, while others may use it to reach Western Sydney International itself. These complexities will 
require close cooperation between the Authority, Western Sydney Airport Corporation and Transport for NSW 
to progress station, interchange and precinct planning for HSR Western Sydney International Station and to 
achieve a seamless and connected interchange. 

Figure 6-26 Transport interchange at HSR Western Sydney International Station  

 

 

 
1 SGS-Economics-and-Planning_SGS-Cities-and-Regions-Wellbeing-Index_2024_Website.pdf 
2 An open city approach was undertaken for the land use modelling, allowing redistribution to be considered from within the entire east 
coast corridor. 
3 The additional land and housing supply enabled by the Project that drives a household size reduction, because people can access new 
homes more affordably where the Project delivers capacity. A decrease in household size of 2.8% has been assumed in the land use 
modelling, see Chapter 7 for further detail. 
4 The benefit of more people being able to afford their own homes and improved rental affordability is included in the CBA; however, the 
Impact of net additional dwellings is not included in demand modelling. 
5 Government Architect NSW (2023), Better Placed: Connecting with Country. 
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Housing is a significant, complex issue. Sydney's housing supply is constrained by a number of factors, and 
also lacks diversity – in particular there is a chronic shortage of medium-density housing.  

Through its dramatic improvement in connectivity, the Project will unlock new precincts and economic growth 
around its stations, integrating the housing markets of Sydney, the Central Coast and Newcastle into one large 
market, giving people more choice in where they live, study and work. With effective, integrated planning, the 
Project will unlock additional housing capacity and diversity around key station catchments in Newcastle, Lake 
Macquarie and the Central Coast, and accelerate take up of housing in the broader Sydney station catchments.  

A tangible benefit is that more people will be able to own their own home, access a more affordable owner-
occupier and rental market, and enjoy flow-on benefits for overall social wellbeing. The economic impact of high 
speed rail can be conceptualised through a three-step process: 

• First, a step change in connectivity between the Hunter, Newcastle, the Central Coast and Greater Sydney, 
including to Western Sydney International and the emerging city of Bradfield, reducing journey times and 
improving the performance of the transport network for commuters, business travellers and visitors. 

• This will unlock economic opportunities in the catchments that surround high speed rail stations, including 
supporting the growth of new industries through improved connectivity for labour and capital. 

• Finally, unique to high speed rail, will be a transformational change in access to well located, diverse and 
affordable housing in the corridor by creating a ‘Multi-city Region’ through a step change in connectivity to 
areas with significant land capacity. This will enable more people from across the project corridor and 
Greater Sydney to access more affordable housing in the project corridor. 

7.1.1. An appraisal framework for high speed rail 
Consistent with the scale of investment and the transformational nature of high speed rail, the benefits of the 
Project will extend well beyond conventional transport benefits as illustrated in the figure below.  

Figure 7-1 Economic appraisal framework 

The economic appraisal 
assesses the Project on an 
incremental basis against 
the Base Case. In 
accordance with 
Infrastructure Australia 
Guidelines, the Project only 
assumes the scope costed in 
this Business Case, which is 
the Newcastle to Sydney 
High Speed Rail Project. No 
future stages of the Network 
are assumed within the 
Project for the purpose of the 
economic appraisal. 

The complementary 
initiatives identified in the 
EDS would amplify the 
benefits of high speed rail 
through improved 
connectivity and 
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accessibility, enabling housing and jobs, and facilitated through effective cross-government coordination and 
delivery. These complementary investments have not been included in the cost estimate or benefits of the 
Cost-Benefit Analysis, except for direct industry benefits from high speed rail commercial development, direct 
tourism benefits from high speed rail accessibility and direct benefits from more diverse and more affordable 
and social housing. 

The outcomes of the economic appraisal, reported in the remainder of this section, follow the structure of this 
framework. Results are rounded to the nearest hundred million dollars PV unless otherwise specified. This 
reflects the scale of impact and the strategic level of analysis that should be applied when interpreting results. 

7.2. Transformative high speed rail 
product and better connectivity 

High speed rail will provide a world-class regional and long distance transport service that will be frequent, 
reliable and comfortable, delivering transformational improvements in journey times for an estimated 22.7 
million trips per annum in 2061. 

High speed rail will transform connectivity between Sydney, the Central Coast, Newcastle and the Hunter 
region, relieving pressure on road and public transport corridors and deferring or removing the need for 
other long-term investments, such as widening the M1 Pacific Motorway, equating to $12.5 to $12.7 billion 
PV (2024-25$) in benefits. 
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7.4. Housing and improved community 
outcomes 

The Project will unlock areas with improved access to 
jobs and services, which will enable a boost in 
housing supply and choice in NSW, in turn reducing 
the social impacts of high housing costs and rents.  

By enabling the supply of new land for housing, the 
Project will help address imbalances in the housing 
market in Greater Sydney and across the project 

corridor, enabling more people to own their own home, rent more affordably, and to live and work in the corridor 
delivering $5.5 billion to $10.3 billion PV (2024-25$) in benefits, including: 

• Improved social and wellbeing outcomes from improved access to housing, delivering $5.4 to $10.1 billion 
PV (2024-25$) in benefits.

• Enabling the supply of land for more diverse housing including townhouses and semi-detached housing, 
providing greater housing choice for residents in the corridor that are aligned to community preferences 
($100 million to $200 million PV 2024-25$).

Other key housing and community benefits from the Project are expected to include: 

• Changes in land use zoning around the corridor will accelerate the delivery of medium-density housing in 
growing and established areas, thereby lowering ‘per unit’ costs to government associated with housing 
provision and enabling more productive use of capital ($12.7 billion to $15.5 billion PV 2024-25$). This 
includes facilitating more efficient use of capital otherwise held in housing, enabling a broader distribution of 
investment into small businesses and other productive sectors ($800 million to $1.7 billion PV 2024-25$).

• Supporting the development of ‘social and affordable’ housing in the corridor to alleviate rental cost 
pressures and enhance residents' wellbeing (through improved feelings of safety and security) and avoiding 
health, justice and eviction costs to government ($2.2 billion to $3.7 billion PV 2024-25$).

• Improving social outcomes   access      as a result of high 
speed rail ($1.4 billion PV 2024-25$).

New housing supply is expected to be taken up over time through a combination of fewer households migrating 
out of the project corridor (‘redistributed’ housing), as well as net growth in the number of households as the 
dramatic improvement in housing supply enabled by high speed rail supports average household sizes to return 
to a level that is more in line with apparent market preferences. 

Overall, the monetised housing benefits are set out in the table overleaf.  
 

The table highlights the estimated housing-related benefits for the Project and Stages 1A and 1B, expressed as 
a range based on net additional housing scenarios. The range is based on an upper and lower bound of market 
demand in response to new housing supply enabled by the Project (see call out box on the next page). The 
upper bound assumes demand from across the broader Sydney Greater Metropolitan Area housing market, 
while the lower bound assumes demand is restricted to the project corridor. 

Differentiation between the options is driven by the level of net additional housing within the corridor and the 
redistribution of households resulting from improved accessibility. Both options exhibit comparable levels of net 
additional housing and similar redistribution patterns, although the Project achieves greater housing and 

The Project will unlock more diverse and 
affordable housing options in more places. It will 
boost housing supply and choice, enabling delivery 
of 52,000 to 104,000 new homes and $21.8 billion 
to $30.9 billion PV (2024-25$) in benefits 
associated with more affordable housing options. 
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7.6. Project economic appraisal 
7.6.1. The Project 

The Project’s economic benefits will be 
generated across four categories. As 
outlined in the previous sections and 
summarised in the table overleaf, the 
core economic benefits include: 

• Transformative high speed rail product and better connectivity to meet future needs, representing $12.5 to 
$12.7 billion PV (2024-25$) of benefits, driven by farebox revenue and overall journey time savings.

• Regional and urban productivity, tourism and job benefits of $16.4 billion PV (2024-25$), which will arise 
from more productive business connections and investment attraction to key regions, including Newcastle 
and Gosford.

• Greater housing choice and improved community outcomes, representing $21.8 billion to $30.9 billion PV 
(2024-25$) of benefits, largely driven by the change in land use, enabling more residential housing and 
improvements in housing affordability.

• Environmental sustainability and net zero outcomes. Net economic costs of $150 million to $130 million PV 
(2024-25$) associated with this category reflect the combination of lower network emissions due to people 
shifting from car to high speed rail powered by renewable energy as well as construction impacts from the 
Project and new housing.

For comparative purposes, the table also shows the economic appraisal results for Stages 1A and 1B only. 
Stages 1A and 1B alone would deliver economic benefits of $38.1 billion to $47.0 billion PV (2024-25$), with a 
BCR of 0.9 to 1.2 and NPV of -$5.4 billion to $6.5 billion (2024-25$) over 50 years of operations. 

The marginally higher NPV and BCR for Stages 1A and 1B only compared to the full Newcastle to Sydney 
Project (including Stage 1C) reflects that most new housing enabled by the Project is expected to be north of 
the Hawkesbury, around Broadmeadow, Morisset and Gosford, where new land is available. In contrast, 
housing supply in Western Sydney is largely taken up in the Base Case due to Sydney Metro – Western 
Sydney Airport and other infrastructure investments in the area. This means additional housing benefits from 
Stage 1C are limited, contributing to the incremental costs of Stage 1C exceeding the incremental benefits. 

Despite the marginally higher NPV and BCR for Stages 1A and 1B only, the full Project to Parramatta and 
Western Sydney International has important benefits, including: 

• ~$4.3 billion PV (2024-25$) (52 per cent) more ‘transformative high speed rail product and connectivity’
benefits, with the Project expected to attract 50 per cent more demand than Stages 1A and 1B only,
including 7.9 million trips per year to/from HSR Western Sydney International in 2061 as a result of a
37 minute reduction in journey time between Central Station and Western Sydney International compared to
the Base Case.

• ~$7.6 billion PV (2024-25$) (86 per cent) more ‘regional and urban productivity, tourism and jobs’ benefits,
with the Project expected to attract five times more tourism benefits and double the investment attraction
benefits due to connectivity to Parramatta and Western Sydney International.

• Potential network and constructability benefits that are not included in the Project’s CBA but that may be
considered – Connectivity to HSR Parramatta and HSR Western Sydney International Stations as part of
the Project would lay the foundation for a future phase of the Network between Greater Sydney and

The Project will generate economic benefits of $50.8 billion to 
$59.7 billion PV (2024-25$), with a BCR of 0.8 to 1.0 and NPV of -
$10.5 billion to $2.6 billion (2024-25$) over 50 years of operations. 
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• Environmental sustainability and net zero outcomes – High speed rail provides a much more reliable and 
sustainable alternative to air and road travel, reducing emissions and mitigating environmental impacts from 
air and road travel. 

Figure 7-5 CO2e by transport mode (emissions per passenger km travelled)4  

 

 

  

 

 
1 Nalini Agarwal, James Bishop and Iris Day (2023), A New Measure of Average Household Size, RBA Bulletin, A New Measure of 
Average Household Size | Bulletin – March 2023 | RBA 
2 Read, Michael (2024), article: It turns out Philip Lowe was right about finding a flatmate, Australian Financial Review, 16 October 2024. 
3 Based on fixed land use. 
4 UK Government, Department for Energy Security and Net Zero (2022) – processed by Our World in Data. Transport emissions per 
kilometre travelled (dataset). UK Government, Department for Energy Security and Net Zero, Greenhouse gas reporting: conversion factors 
2022 (original data).  
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8.1. Overview of the Delivery Strategy  
A preferred approach to packaging, procuring and executing the 
Project has been defined to enable efficient delivery. The 
delivery approach has been underpinned by the desire to:  

• Drive efficiency across the Project’s lifecycle, including in 
procurement, design and delivery.  

• Maximise deliverability and market attractiveness. 

• Optimise risk sharing between government and industry, 
leveraging insights from recent mega-projects. 

• Support the long-term vision for the Network, including delivery and operation of future extensions.  

This strategy has been developed through an intensive process including detailed analysis of best practice, in-
depth engagement with industry, assessment of supply chain capacity, and validation and verification through 
engagement with existing high speed rail operators, as illustrated in the following figure.  

Figure 8-1 Packaging and procurement options steps 

 

8.2. The preferred approach to 
packaging and staging 

The Delivery Strategy reflects market soundings, an assessment of previous projects and a detailed analysis of 
supply chain capacity. The approach is the outcome of an iterative process and testing with industry.  

The strategic priorities of the preferred packaging strategy include:  

• Balancing anticipated package size with market capacity and appetite, while also managing the number and 
nature of interfaces between packages. 

• Geographically based packaging of alignment-wide elements, providing flexibility to facilitate staged 
opening. 

The strategy to deliver Australia’s first 
high speed rail project has leveraged 
lessons from local and international 
mega-projects, and been informed by 
industry. The strategy will enable the 
Project to be delivered efficiently and 
productively, reducing risk and 
increasing certainty on cost estimates. 
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Figure 8-2 Staging strategy 

The sequencing of stages has 
been developed considering 
opportunities for early realisation 
of benefits, practical implications 
associated with the location and 
ability to access stabling and 
maintenance facilities to support 
interim operations together with 
cost of sections and impacts on 
market capacity. The staging 
strategy also considers 
opportunities to derisk the 
Project by commencing 
operations in a lower risk 
environment. 

Staging the Project extends the 
capital expenditure across a 
longer period, significantly 
reducing annual project spend 
and bringing it in line with a 
steady-state total Australian 
transport infrastructure spend of 
$20 billion per annum (see call 
out box below). It will also 
reduce the inflationary potential 
of a mega-project of this scale. 

The packages of work across the stages are organised by discipline and geographical area, with some 
discipline packages covering the entire extent of the Project, while others are focused on specific geographical 
locations, as illustrated in the following figure. 

Figure 8-3 Packaging strategy 
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• Rolling Stock Maintainer: Includes responsibility over maintenance of the rolling stock for Level 2 and 
above works, as well as the maintenance of stabling and depot facilities.  

• Systems and Infrastructure Maintainer: Includes provisions for the operations and maintenance of the 
control centre, signalling network and track power, as well as for maintenance of civil infrastructure elements 
such as viaducts, tunnels and track.  

This Operations Phase packaging approach is illustrated in Figure 8-6 below. 

Figure 8-6 Operations Phase packaging strategy 

 

8.4. Laying foundations for the 
Network’s operating model 

To ensure that the Delivery Strategy for the Project 
supports the transition to the Network vision, a set of 
commercial principles for long-term operations and a 
future network business model were developed which 
have guided the development of the Delivery Strategy. 

8.4.1. Future network commercial principles 
The six commercial principles developed for future network operations are as follows: 

• The operating model must allow competitive fleet operations. 

• Revenue risk is to be held by operators to incentivise patronage uptake.1 

• Infrastructure financing, ownership and management is to be undertaken separately for fleet operations. 

• Rail infrastructure is to be owned by one or more private or public infrastructure companies. 

• Fleet operators will have to bid and pay an infrastructure access charge where revenues are sufficient.2  

• Access charges will be used for asset maintenance, and for enhancements and partial repayment of capital 
where possible.  

The Delivery Strategy has been developed in the 
context of the future Network, with the packaging 
and procurement approach structured to 
effectively enable future extensions.  
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9.2. Capital cost estimates and uses 
The capital cost estimates were prepared for each stage on a P50 and P90 basis in real (excluding escalation) 
and nominal (out-turned inclusive of escalation) to meet the differing requirements of the economic appraisal 
presented in Chapter 7 and the financial appraisal presented in this chapter. Consistent with guidelines and 
established business case practice, the economic appraisal uses the P50 real estimates. The financial 
appraisal presented in this chapter uses the P90 nominal cost estimates to inform the funding and financing 
requirements consistent with relevant guidelines.  

The figure below outlines how the capital cost estimates were built up to P50 and P90 estimates in real 
(excluding escalation) and nominal (out-turned inclusive of escalation).  

Figure 9-2 Project capital cost estimates 
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machines were assumed to range from 420 metres per month (lower bound) to 750 metres per month 
(upper bound) with a base line of 600 metres per month.  

• The systems development package  
 This includes the procurement of signalling network, train controls, communications and central control 

systems, high voltage power systems and maintenance of infrastructure. The estimated cost is based on 
European Train Control System (ETCS) Level 2 train control systems and typical rail control 
communications and systems available for high speed rail services internationally. The cost estimate has 
applied recent ETCS Level 2 upgrade benchmark rates as the baseline cost. International benchmarked 
data and experiences were adjusted as required to the project specifications.  

• The station construction costs  
Cost estimates were based on project definition design sizes for excavation, structural requirements and fit 
outs. The assumed rates were based on benchmark contracted rates for similar relevant projects at each 
station location and construction type such as cut and cover, cavern, viaduct or at grade.  

• The rolling stock acquisition and maintenance cost estimates  
. The rolling stock estimates were based on assessment of market rates and engagement 

with international industry for train models that meet the Project’s specifications and were adjusted 
accordingly for required quantity and exchange rates. 

Further information on cost estimate assumptions is included in the Cost Plan. 

9.4.1. Approach to contingency and escalation 
The risk contingency amounts have been developed using a probabilistic risk process that follows best practice, 
specifically the requirements of the Department of Infrastructure, Transport, Regional Development, 
Communications and the Arts ‘Guidance Note 3A — Probabilistic Contingency Estimation’ and the NSW Risk 
Engineering Society (Engineers Australia) ‘Contingency Guideline 2nd Edition 2019’. 

To inform the probabilistic risk model, the Authority and its external experts developed a comprehensive range 
of risk model inputs, including estimates of uncertainty associated with cost estimation assumptions, estimates 
of typical client retained schedule risks (informed by a separate schedule risk analysis), and a residual risk 
quantification exercise incorporating the various project risks not directly costed within the project cost estimate.  

Key sources of uncertainty considered within the probabilistic risk model include: 

• Design: Key scope and design assumptions relating to station locations, type, size and layout; stabling and 
maintenance facilities location, sizing and requirements; tunnel designs and lengths; viaduct designs and 
lengths; and operational and fire life safety requirements including crossovers and rescue caverns. 

• Construction and Delivery Strategy: Constructability assumptions including those related to access, 
construction techniques, temporary storage, manufacturing, logistics matters, haulage, craneage and spoil 
sites. There has been extensive market consultation, resulting in a contract packaging strategy that 
optimises design and construction interfaces.  

• Property: Extent of property required and associated cost uncertainty for all permanent and temporary land 
and property requirements necessary to design, build and operate the proposed railway.  

• Schedule: Consideration of key schedule and critical path assumptions including key productivity rates and 
activity durations (such as tunnel boring machine production rates) as well as consideration of schedule 
risks such as those relating to delayed approvals, latent conditions, constructability challenges, interface 
risks, and testing and commissioning delays. 
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• Rolling stock: Rolling stock costs have been informed through direct supplier consultation. A range of costs 
were obtained for a range of product standards and specifications. The Cost Plan adopted a relatively high 
standard of rolling stock into the project cost estimate.  

• Contingent risks: Consideration of specific project risks, either not considered directly within the cost 
estimate or within assessments of the cost and schedule risk assumptions as outline above. Examples of 
contingent risks considered within the model include: unexpected planning approval conditions, discovery of 
latent conditions (geotechnical, heritage, contamination or hydrological), areas of potential scope growth or 
design changes, unforeseen operational requirements, unplanned upgrades to network power supplies, 
unforeseen constructability challenges, and additional fire and life safety requirements. 

The risk model was independently validated to ensure accuracy and robustness, and standard major 
infrastructure project parameters were applied including a simulation using 10,000 iterations.  

Outputs from probabilistic risk analysis are typically expressed as a distribution of results, from which cost 
confidence levels of interest are determined. For example, a P90 figure means that there is a 90 per cent 
chance of the nominated cost not being exceeded for the currently defined design and scope. By extension, it 
means there is a 10 per cent chance of the nominated cost being exceeded. The P50 figure means that there is 
a 50 per cent chance of the nominated cost not being exceeded for the currently defined design and scope.  

The difference in contingency amounts between P50 and P90 were benchmarked against typical ‘expected’ 
ranges for P50 and P90 figures for projects at a similar project stage. The P50 contingency of 12 per cent and 
P90 contingency of 26 per cent (for the Project) are within guidance for projects at business case stage. The 
guidance suggests a P50 range of 10 to 15 per cent and P90 of 25 to 40 per cent at this stage. The assumed 
P90 contingency amount is within this range and has been informed by expert advice that noted the following: 

• There are significant elements of the Project considered to be relatively low to moderate risk due to recent 
experience, lessons learnt and knowledge gained from the delivery of comparable projects within the 
Sydney basin, including the various Sydney Metro and Transport for NSW motorway projects (completed or 
currently underway).  

• These project benchmarks, in particular, the associated competitively tendered prices, actual construction 
productivities and nominal project costs form a genuine basis for a relatively high confidence in the 
assumptions informing the Project cost estimate and schedule. There is a high confidence in the design, 
schedule and cost assumptions in particular in the areas of tunnelling and roadheader operations in Sydney 
sandstone, tunnelling under major waterways, constructing viaducts and building large scale train stations in 
relatively low level built-up areas. 

• The areas where there is a lower level of design confidence have attracted significant contingency 
allowances in the order of 40 per cent or higher. This includes elements such as enabling works in 
challenging terrain, construction of stations in complex city environments (cavern and cut and cover), and 
construction of linewide systems over significant distances where access is constrained.  

• There are further value-engineering opportunities over and above those identified in Section 9.4.2 that have 
not been included in the cost estimate or contingency analysis. These will be investigated during the 
Development Phase with direct engagement with the market to optimise the solution.  

The escalation costs have been applied to the proposed construction expenditure profile from 2025 and 
adjusted to the relevant packages as required. For example, rail construction cost escalation rates were based 
on Transport for NSW guidance for FY25 to FY28 (reducing from 4 per cent per year to 2.7 per cent per year) 
and from FY29 it was assumed to remain at 2.7 per cent. Specific escalation rates for property costs were 
developed by specialist advisors, as were other specific scope items such as biodiversity costs.  

The cost plan excludes allowances for future pandemics such as cost increases experienced during the 
COVID-19 pandemic or future geopolitical risks, as aligned with the cost estimating guidelines. 
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9.4.2. Stress testing cost estimates 
A project of this scale and complexity carries inherent cost overrun risks. The Authority has drawn lessons from 
other mega-projects that have faced extraordinary cost increases to develop a ‘high range’ scenario that stress 
tests the estimated costs. The stress test identified key drivers of risks based on industry engagement, 
published research on mega-projects and generally accepted causes of cost overrun and delays. The stress 
test increased the P50 and P90 contingency to 21 per cent and 34 per cent respectively (see figure below).  

The approach involved running several probabilistic simulations using discrete scenarios in isolation and in 
combination to derive the estimated ‘high range’ costs that combines all identified risk scenarios: 

• Under-estimation of risk allowances for conditions such as contamination, geotechnical or heritage.

• Under-estimation of scope and design, in particular stations, at-grade civil works and viaducts, line-wide
systems, and stabling and maintenance facilities.

• Under-estimation of market rates and prices including pricing of transferred risk for key contract packages.

• Inability to achieve assumed cost efficiencies from the proposed Advanced Manufacturing Facilities.

• Under-estimation of scope and technical interface and interdependency risks.

• Under-estimation of potential project delays arising from client retained risks that impact contractors
following award (during the Delivery Phase).

Figure 9-2 ‘High range’ project capital cost estimates 

The ‘high range’ costs were developed for reference only to provide additional sensitivity analysis of potential 
costs. While the economic appraisal use the ‘high range’ costs for sensitivity analysis, the financial appraisal 
and funding and finance scenarios in this chapter uses the total nominal P90 estimate of $61.2 billion (P90 
nominal) for Stages 1A and 1B, and $32.4 billion (P90 nominal) for Stage 1C. 
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9.4.3. Value enhancement 
The Authority identified opportunities to reduce construction and operating costs throughout the Definition 
Design process. A systematic approach was undertaken to refine costs through design improvements, while 
maintaining the overall project outcomes and functionality. The following scope items were identified for value 
enhancement and integrated into the Definition Design: 

• Two stabling facilities that would have required extension of alignment, tracks and property acquisition were 
consolidated into a single facility along the alignment.  

• Station platforms were optimised at HSR Central Coast and HSR Lake Macquarie.  

• The number of train sets was reduced and costs benchmarked to existing and proven technology.  

• Station design sizes were reduced, a structural design approach was undertaken and underground 
infrastructure was shifted to above ground where possible. 

• Advanced Manufacturing Facilities were maximised to produce all the required tunnel and viaduct precast 
segments. 

• Ballast would be used for most at grade sections. 

• Noise wall and parapet design were optimised. 

Several additional value enhancement opportunities have been included in assumptions underpinning the cost 
plan, but have not been integrated into the Definition Design: 

• A standardised length and span approach for determining viaduct structure size. 

• Reduced construction access and permanent access roads for surface alignment. 

• Further minor optimisation of station sizes, canopy coverage and structural approach to be achieved in the 
Development Phase. 

Further value enhancement opportunities included rescue station optimisation, viaduct height optimisation, 
station design to further optimise front of house and back of house opportunities, and property acquisition 
footprint for temporary sites. These opportunities will be further investigated during the Development Phase. 

9.4.4. Peripheral and precinct works  
The cost plan includes provision for direct costs relating to peripheral and precinct works that will be needed to 
connect the stations to surrounding precinct infrastructure, create vibrant local communities and enhance 
customer experiences. These include roadworks, station maps, street furniture, wayfinding guides and internet 
services. The costs for road infrastructure required for access during construction where the existing 
infrastructure is either not fit for purpose or in place are captured as part of the early works.  

The allocation for peripheral and precinct works for each station area is outlined below. 
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9.5. Operating Phase costs 
Operating Phase costs cover all costs associated with operating the 
services, as well as maintenance, replacement and renewal of the 
Project’s assets.  

The Operating Phase costs cover four main categories:  

• Operations: Electricity, customer services at station and in 
trains, control centre, train drivers, corporate services, security and cybersecurity and cleaning. 

• Maintenance: Regular and periodic rolling stock maintenance, station maintenance, track routine 
maintenance, stabling and depot facilities, power distribution and overheads.  

• Replacement: Rolling stock updates and replacement, track replacement, ballast replacement and rail 
systems upgrades. 

• Contingency: Allowances for contingency expenses.  

The cost profile presented below includes an average escalation rate of 2.5 per cent per year based on 
standard industry benchmark data. 

Figure 9-3 Operating Phase costs profile for Stages 1A and 1B and the Project (P90, $millions, nominal) 

 

9.6. Revenues 
The Project is expected to generate farebox and commercial related revenues.  

9.6.1. Farebox revenue 
The fare strategy for the Project has been developed to achieve the following objectives:  

• Facilitate accessibility to all potential passenger segments by providing appropriate price points for all 
potential customers. 

Operating and maintenance costs for 
Stages 1A and 1B are estimated at 
$203 million (nominal) in FY44, and 
for the Project they are estimated at 
$273 million in FY44. 
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The fare strategy adopts a flag fall plus distance structure with bespoke fares for travel within Sydney and a 
‘gate charge’ added to the fare for journeys starting or ending at Western Sydney International. Discounts are 
assumed for frequent users through time-based tickets, passenger segments such as seniors, children, 
students and disabled passengers, and for travel outside the morning and evening peak periods and to/from 
destinations outside Sydney in the counter-peak direction. 

The fare strategy results in the following range of adult fares for key origin-destination pairs, depending on the 
class and time of travel and whether a time-based ticket is used. Passenger segments eligible for discounts 
would pay lower fares than those shown. 

The fare strategy informed the assumptions in this Business Case and will continue to be refined during the 
Development and Delivery Phases.  

The farebox revenue forecast for Stages 1A and 1B only and the Project, based on the fare strategy and 
demand forecasts, is set out in the following figure. The figure also presents the compound annual growth rate 
(CAGR) combining volume and price growth, which applies following an initial ‘ramp up’ period and 
implementation of staged opening.  

Figure 9-6 Farebox revenue  

 

9.6.2. Commercial revenue  
A combined top-down and bottom-up approach to estimating commercial revenue has been undertaken. The 
commercial revenue streams in the following table were considered potentially suitable for the Project, based 
on comparator projects and the definition of the Project’s high speed rail product. 
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Figure 9-9 Project net project cost to government (nominal $m) 

 

9.7.4. Sensitivity analysis  
Sensitivity analyses have been undertaken on key inputs to the financial appraisal, including: 

• Construction Phase costs (-20 per cent and +20 per cent). 

• Operating Phase costs (-20 per cent and +20 per cent). 

• Revenue (-20 per cent and +20 per cent) 

Further, the impact of upside (Operating Phase costs decrease and revenues increase) and downside 
(Operating Phase costs increase and revenues decrease) scenarios with adjustments in line with the 
sensitivities above have been tested.  

The impact of varying these inputs on key outputs (Australian Government Delivery Phase contribution and 
Operations Phase cost recovery) are shown for Stages 1A and 1B, and for the Project in the figures below.  

Figure 9-10 Stages 1A and 1B Delivery Phase Australian Government contribution 

 

61,237 

73,485 

48,990 

-
10,000
20,000
30,000
40,000
50,000
60,000
70,000
80,000

Base (Stage 1A+1B) CAPEX +20% (Stage 1A+1B) CAPEX -20% (Stage 1A+1B)



 
 

Newcastle to Sydney High Speed Rail Business Case 189 

Figure 9-11 Project Delivery Phase Australian Government contribution 

 

Figure 9-12 Stages 1A and 1B Operations Phase cost recovery, total over 50 years (including lifecycle) 

 

Figure 9-13 Project Operations Phase cost recovery, total over 50 years (including lifecycle) 

 

The sensitivity analysis shows that even if operational expenditures are significantly higher than expected, or 
revenues are lower than expected, operating costs and lifecycle payments will be recovered for Stages 1A and 
1B (aside from the downside scenario where additional subsidy would be required), and for the Project.  

9.8. Funding and financing strategy 
Funding and financing strategy objectives  
The Authority’s funding and financing objectives have been central to the development of the funding and 
financing strategy. The table below outlines how each of these objectives has been addressed through the 
funding and financing analysis.  
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Figure 9-14 Funding and financing scenarios  

The Construction Finance 
scenarios (Scenario 2 and 4) 
build on the PPP private finance 
for the rolling stock and systems 
packages and seek to further 
smooth government budget 
cashflows during the Delivery 
Phase through the use of private 
finance for major civils 
packages. Under this scenario, 
portions of major civils packages 
are financed via construction 
finance to ensure grant funding 
does not exceed a $5 billion per 
annum cap for Stages 1A and 
1B, or a $10 billion per annum 

cap for the Project (that is, when Stage 1C is also included). This cap has been applied for illustrative purposes 
to show the potential for smoothing annual government contributions through the use of construction financing.  

Based on these packages, the following funding and financing scenarios are analysed in the sections below. 

Additional scenarios were tested and are outlined in the Funding and Financing Strategy Report; however, 
these were discounted based on their outcomes relative to the scenarios below.  

9.8.1. Stages 1A and 1B : HSR Newcastle to  
HSR Sydney Central 

An overview of Scenario 1 (PPP) and Scenario 2 (PPP and Construction Finance) is shown in the figures 
below.  

Scenario 1 Overview 

Figure 9-15 Scenario 1 net project cost to government – private finance (nominal $m) 
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Scenario 1 Operations Phase 

Figure 9-19 Scenario 1 Operations Phase cashflow summary (nominal $m) 

 

Scenario 2 Operations Phase 

Figure 9-20 Scenario 2 Operations Phase cashflow summary (nominal $m) 

 

9.8.2. The Project: HSR Newcastle to HSR Western Sydney 
Airport 

An overview of Scenario 3 (PPP) and Scenario 4 (PPP and Construction Finance) is shown in the figures 
below.  



 
 

Newcastle to Sydney High Speed Rail Business Case 196 

Scenario 3 Overview 

Figure 9-21 Scenario 3 net project cost to government – private finance (nominal $m) 

 

Scenario 4 Overview 

Figure 9-22 Scenario 4 net project cost to government – private finance (nominal $m) 

 

In addition to the assumptions for Scenario 1, Scenario 3 assumes PPP delivery for the systems  
and rolling stock packages for Stage 1C. No capital contribution has been assumed for these 
packages.  

Scenario 4 adopts the same assumptions as Scenario 2 and also assumes a cap on Australian Government 
grant funding of $5 billion per annum for Stage 1C, including for the repayment of capital. In years where 
Stages 1A and1B and Stage 1C overlap (FY33 to FY42), a total cap of $10 billion per annum is assumed. 
Property acquisition costs are excluded from the cap. To meet this cap, an additional package, tunnel, track 
and fit out (HSR Sydney Central to HSR Parramatta) is fully construction financed and a greater 
proportion for the tunnel, track and fit out (HSR Central Coast to HSR Sydney Central) is partially construction 
financed  
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Scenario 4 Operations Phase  

Figure 9-26 Scenario 4 Operations Phase cashflow summary (nominal $m) 

 

9.8.3. Summary 
The funding and financing scenarios use a combination of private finance through PPPs to maximise value for 
money outcomes for the Project; and through construction financing for selected major construction packages 
to smooth the government funding requirement by reducing the annual funding contribution to a $5 billion per 
annum cap for Stages 1A and 1B, or a $10 billion per annum cap for the Project (that is, when Stage 1C is also 
included).  

Comparison of Scenarios 1 to 4 to the base financial appraisal (with no private finance) shows that there is a 
trade-off when introducing private finance, whereby the operational cost recovery is diluted by additional costs 
relating to the repayment and servicing of the debt and equity that was used to finance capital in the Delivery 
Phase.  

While debt interest during construction is typically capitalised, during operations a portion of the project 
revenues need to be redirected to repay private finance (including interest) and provide its required return. This 
is represented as PPP availability payments in all four Scenarios. Additionally, Scenarios 2 and 4 also include 
construction finance debt repayments. 

9.9. Opportunities to reduce government 
funding contribution 

9.9.1. Value sharing 
Value sharing options for the Project have been considered as a possible alternative funding source. A two-
step qualitative evaluation of an initial long list of 27 options resulted in the following 3 short-listed active value-
sharing mechanisms.  

Two of these three mechanisms were quantitatively modelled to estimate their materiality. Value sharing 
revenue sources have not been included in the financial appraisal, noting that the applicability of the 
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• Cost recovery adjustment – The farebox revenue forecast set out in the Business Case assumes fares will 
rise annually in line with the Consumer Price Index (CPI). In the event that operating costs are estimated to 
increase above CPI, there may be opportunity to escalate fares at a higher rate to ensure costs are 
recovered through the farebox. 

• Fare bundling – The fare strategy considers the potential for high speed rail fares to be bundled with travel 
on local public transport used to access high speed rail, and/or local amenities and attractions. This may 
improve high speed rail’s attractiveness to customers and therefore demand and revenue. Implementation 
would be subject to agreement between the Authority and Transport for NSW around fare revenue 
allocation, and commercial arrangements with relevant local businesses. 

• Additional commercial revenue from car parking and in-station retail – Car parking revenue at one 
station location has been included in the financial appraisal. Given the geographical locations of the 
stations, offering car parking facilities for passengers and visitors at other station locations should be 
explored. In addition, in-station retail has not been included in the financial appraisal. Leasing spaces within 
stations for commercial activities, including shops, cafes and restaurants has the potential to generate 
additional revenue, particularly given the Project is likely to attract significant foot traffic, making retail 
spaces highly lucrative and therefore should be considered in the future. 

• Property revenue – There is a significant opportunity to undertake developments above or adjacent to the 
stations using land that is required for construction but not for the permanent station. This can create 
additional housing, as well as commercial and retail spaces which will further enhance passenger 
experience as well as drive long term demand. In addition to opportunities at stations, sites used for 
construction such as tunnel boring machine launch and retrieval sites, tunnel break locations and ventilation 
facilities may present an opportunity for development. Consideration has been given to alternative 
commercial models which may better align with developers cashflows whilst also driving additional returns 
and this could be explored further in the Development Phase.  

9.9.3. Additional funding sources 
The Project may present opportunities to leverage other funding sources, which may improve affordability from 
an Australian Government budget perspective. This includes the potential to leverage funding from: 

• State government – Funding from NSW Government is subject to negotiation and agreement between the 
Australian and NSW Governments. To the extent that NSW Government provides a direct funding 
contribution to the Project, this assists reducing the Australian Government’s budget funding requirement.  

• Alternative Australian Government sources – The Australian Government has a number of targeted 
existing funds that may be able to provide funding to elements of the Project. 

– Clean Energy Finance Corporation (CEFC) – The CEFC is Australian Government specialist 
investment vehicle with a mandate to invest in clean energy technologies. Some elements of the Project, 
such as those that relate to sustainable infrastructure and electrification, may be eligible for CEFC 
funding. 

– Future Made in Australia – As part of the 2024-25 Budget, the Australian Government announced 
funding for Future Made in Australia, which seeks to support investment in developing domestic 
capability in priority industries. Key manufacturing elements of the Project, including local manufacturing 
of rolling stock and development of advanced manufacturing capability may be eligible for this funding.  

– National Reconstruction Fund (NRF) – The NRF invests to facilitate increased flows of finance into 
priority areas to help diversify and transform Australia’s industry and economy. Transport, including rail 
vehicles, is a priority area for the NRF to foster innovative manufacturing and technologies to support the 
development of the transport sector. 
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9.9.4. Application to future stages of Network development 
The proposed funding and financing strategy and scenarios developed for this Project could establish a model 
that could be adopted, with appropriate modification and flexibility, to future stages of the Network. This would 
ensure the funding of a Network is considered in a long-term staged program of works that provide 
predictability for industry to develop the skills and productivity enhancing methods that would reduce the cost of 
deploying the Network overtime. It would also allow governments to accommodate the scale of funding required 
within affordable and appropriate budget allocations. This is expected to generate long-term benefits to the 
government, industry and private financiers which would enable the transformative benefits of this Project to 
become reality.  

 

 

 

 
1 IPART (2020), Centre for International Economics Report 
2 The fares presented for travel to and from Western Sydney International are inclusive of the assumed gate charge. 
3 50 years from commencement of Stage 1b operations 
4 Figure is incremental to base case. 
5 Figure is incremental to base case. 
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• All detailed CSSI applications will require referral to the Australian Government for approval under the 
EPBC Act. A split referral assessment process is proposed for each detailed assessment to the Australian 
Government Department of Climate Change, Energy, the Environment and Water (DCCEEW).  

• Determinations by a public authority, that is the Authority, under Part 5 Division 5.1 where development 
approval is not required, supported by Review of Environmental Factors for activities such as enabling 
works. 

The planning approval approach is endorsed by the NSW Government Department of Planning, Housing and 
Infrastructure (DPHI) and DCCEEW. 

Section 45 of the EPBC Act provides for bilateral agreements between the Australian and State governments. 
A bilateral agreement accredits components of a State based assessment and/or approval process for the 
purposes of assessment and/or approval under the EPBC Act. The Australian/NSW Government bilateral 
agreement (Amending Agreement No. 1, 24 March 2020) accredits the NSW State Significant Infrastructure 
assessment processes, such that relevant projects do not require separate assessment under Part 8 of the 
EPBC Act. The changes made to the bilateral agreement in 2020 specifically allow for projects being 
undertaken by Australian Government agencies to be addressed under this agreement, overriding a previous 
exclusion. The bilateral agreement provides for efficiencies throughout the Project’s environmental 
assessments, whereby the State undertakes the assessment on behalf of the Australian Government.  
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10.3. Preliminary environmental 
assessment 

A preliminary environmental assessment has been 
carried out for all key environment and heritage 
matters, based on the best available desktop data. 

This assessment identified potential impacts on 
sensitive environmental features and proposed next 
steps to avoid, minimise and mitigate these impacts. 

While the assessment of potential environmental 
impacts is preliminary and based on desktop information, a range of potential mitigation measures and areas 
for further assessment have been identified to minimise impacts and incorporated into the Definition Design 
where appropriate. The cost plan includes provision for elements which would result in significant costs – for 
example noise walls, treatment of contaminated soil, overpasses and underpasses for fauna, and biodiversity 
offsetting. 

The scope of the preliminary environmental assessment included potential impacts associated with: 

• National park estate and state forests

• Biodiversity

• Noise and vibration

• Surface water  groundwater and 
flooding

• Contamination

• Social factors

• Visual amenity

• Hazards and risk

• Environmental heritage

• Traffic and transport

• Land use.

10.3.1. Key risks identified in the preliminary environmental 
assessment 

The preliminary assessment revealed particularly important risks and issues in relation to national parks, 
biodiversity, and noise and vibration. A summary of the findings on these issues is provided below. 

National parks 

National parks are important areas set aside to protect significant ecological, heritage, scenic and recreational 
values. Continued protection of these areas is critical to the community. Consideration of potential impacts to 
national parks was a key focus of the options assessment and design for the Project. Impacts to national parks 
were avoided wherever feasible. The Definition Design (Chapter 5) avoids all surface impacts by tunnelling 
under national parks and locating surface facilities, such as ventilation shafts, outside of national parks.  

Locating a Project alignment that avoids impacts to national parks was particularly challenging between Sydney 
and the Central Coast because of the extent of national parks north and south of the Hawkesbury River. As 
national parks are defined to include below ground areas, the Project alignment traverses national park land 
even when in tunnel through the Brisbane Water and Ku-Ring-Gai Chase National Parks.  

High speed rail is not a permissible activity in a national park and requires the land to be transferred out of 
national park (Part 11 of the National Parks and Wildlife Act 1974 (NSW)) to proceed. The process of 

The project corridor includes sensitive environmental 
features, such as national parks, threatened flora 
and fauna, waterways and wetlands, as well as 
Aboriginal and non-Aboriginal heritage features. 
Avoiding these sensitive environmental features was 
a key objective during the Business Case and 
design development process. 
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transferring land from national park to the Authority would need to be supported by the NSW Minister for the 
Environment and involve the alignment section being revoked from the gazetted park by an Act of Parliament. 
Revocation will be required for all sections of the alignment within national park land, including those in tunnel.  

A compensation package may be required if there is an impact to the conservation, cultural heritage or other 
values of the land being revoked. This would be negotiated with the NSW National Parks and Wildlife Service.  
The Authority has engaged with NSW National Parks and Wildlife Service through preparation of the Business 
Case to keep it informed of design development and to understand the requirements for any revocation of 
national park estate. The likelihood of requiring compensation for national park impacts is unknown and would 
be further discussed with NSW National Parks and Wildlife Service in the Development Phase.  

Land to be revoked for the Project must be clearly identified and surveyed. Once supported via an Act of 
Parliament and any compensation provided, the land is to be transferred from the national park to the Authority. 
This requires certainty about the location of the alignment and any surface facilities prior to the revocation and 
land transfer. This is an important ongoing consideration for the design process and delivery timeframes. 

 

 
 
 

 
  

 

 
 

 
 

 

 
 

 
 

 
  

 
 

  

10.3.2. Avoiding, minimising, and mitigating risks identified in 
the preliminary environmental assessment 

Identifying and avoiding potential environmental risks, while also identifying positive outcomes, was a key 
priority of the Business Case optioneering and design development process. The Project has already been 
developed in a way that avoids several potential environmental risks, while mitigation for others has been 
incorporated into the plans in line with best practice. As the design progresses to a more detailed level, further 
avoidance of the residual environmental risks will be implemented, thus minimising future mitigation and 
offsetting. This iterative approach to risks minimisation is illustrated below.  
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Further avoidance of sensitive environmental features will be considered at later stages of design. 

Figure 10-2 Iterative approach to environmental risk through Business Case and detailed design 

Risks avoided at Business Case design stage 
Key risks avoided at this stage of design development include: 

• Possible surface impacts on Sugarloaf Conservation Area avoided by relocating the alignment to the east.

• The alignment passes through Ku-ring-gai Chase National Park in tunnel. Surface impacts have been 
avoided through the adoption of tunnelling through this section of the alignment which has avoided 
severance of a large area of continuous high quality habitat.

• Surface impacts to Brisbane Water National Park have been avoided through the adoption of tunnelling 
through this section of the alignment. This avoids up to 20 hectares of surface impacts as well as avoiding 
Somersby Mint Bush habitat, considered an ‘Asset of Intergenerational Significance’.

• The alignment was shifted to avoid tunnelling underneath the Western Sydney Nature Reserve that forms 
part of Western Sydney Parklands. This avoids the need for revocation of this land under the National Parks 
and Wildlife Act 1974 (NSW).

• Bridge options were considered and dismissed for the Hawkesbury River crossing. The bridge alternatives 
would have required a series of large bridges. The tunnel option avoided significant surface impacts 
associated with construction to Brisbane Water and Ku-ring-gai Chase National Parks and impacts to the 
river system and the communities that use it.

• The Definition Design avoids all surface impacts to national park estate through careful siting of surface 
infrastructure, including vent shafts, evacuation sites and tunnel boring machine launch and retrieval sites.
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• Construction of HSR Parramatta Station as a mined cavern to avoid surface disruption to numerous State
and local heritage items, including Roxy Theatre, Parramatta Park and Old Government house. Impact to
the World Heritage Australian Convict Sites (Old Government House and Domain) has also been avoided.

•

Construction of HSR Sydney
Central Station as a mined cavern also avoids surface disruption to numerous local heritage items.

How residual risks will be avoided and mitigated through detailed project 
design and delivery 
There are environmental risks that can be identified at the Business Case design stage but cannot be avoided 
or mitigated until more detailed design work is underway. These will be addressed in the following ways: 

• Further design of track, tunnel portals and rolling stock to reduce noise and vibration.

• Restricting hours of construction and identification of property treatments after all feasible noise mitigation
has been applied.

• Further avoidance of impacts to biodiversity including minimising construction footprints in biodiversity
corridors and riparian zones. A preliminary biodiversity offset strategy has also been developed that outlines
the approach to offsetting, which will continue to be refined as the design develops.

• Extending viaducts to reduce construction footprints and allow native vegetation regeneration below.

• Identification of other specific biodiversity mitigation measures to minimise impacts on habitat, including
fauna underpasses and overpasses, nest boxes and hollow replacement.

• Site specific mitigation for Aboriginal and non-Aboriginal heritage sites where impacts are unavoidable.

• Retention of vegetation for visual screen and visual treatments.

• Design watercourse crossings to minimise disturbance and harm to riparian corridors.

• Incorporation of measure to improve resilience to climate risks, particularly along the surface alignment.

Where impacts cannot be avoided or residual impacts remain after mitigation, offsetting may be required, 
particularly for biodiversity. In NSW, the Biodiversity Conservation Act 2016 provides the framework for 
biodiversity offsetting. A preliminary Biodiversity Offset Strategy sets out an approach to offsetting. A project of 
this scale is uniquely placed to explore strategic approaches to offsetting that can support the delivery of 
regional conservation outcomes. As detailed in the Economic Development Strategy, the Authority can also 
generate additional benefits from its offsetting program by working with First Nations communities, providing 
jobs on Country and benefiting from the thousands of years of knowledge in sustainable land management.   

10.3.3. Next steps for environmental impact mitigation 
The Preliminary Environmental Assessment and associated technical studies ha  been completed to 
understand the potential risks and impacts of future construction and operation of the Project. The 
assessments have been based on the best available information and most reasonable assumptions given the 
level of design available at this stage.  

Future design activities will avoid and mitigate impacts wherever practicable. The detailed environmental 
assessments completed as part of planning approval applications under Commonwealth and NSW legislation 
will identify further potential impacts to the environment, along with any mitigation and offsetting required. 
Ongoing engagement with government agencies and the community will continue to build on the engagement 
already undertaken during the Business Case. 
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10.4. Sustainability 
High speed rail provides significant sustainability 
benefits. The direct benefits include reducing 
greenhouse gas emissions by shifting from more 
carbon intensive travel modes, reducing air 
pollution, reducing road related injury and death, 
and improving resilience to climate change shocks 
and stresses.  

While the Project is likely to generate substantial 
carbon emissions during construction, its significant 
scale means it offers a major opportunity to 
catalyse a new wave of low carbon construction 
through its commitment and initiatives to reduce 
carbon in construction and operation, greatly 
reducing the carbon impact of both future stages of 

the Network and wider industries in Australia. The Network will also be designed for improved resilience to 
climate change, now and in the future. A Sustainability Management Plan, which includes objectives, targets, 
actions and initiatives, the approach to assurance, and a Carbon Management Plan and Climate Risk 
Assessment has been prepared. 

10.4.1. Net zero emissions 
The Project will result in 86,414 tonnes carbon dioxide equivalent (CO2eq) saving through mode shift from 
mainly roads. As the Project will be first stage of the broader Network, it will also support more significant 
reductions in CO2eq of 5.7 million tonnes from mode shift expected from air travel.1 

The construction and operation of high speed rail will generate greenhouse gas emissions. Estimates of 
emissions were a consideration in the options assessment, and have been calculated for the Definition Design 
and across the project lifecycle. A Net Zero Roadmap, contained in the Carbon Management Plan and 
summarised in Figure 10-4, outlines the broad emissions reduction measures being targeted over time to 
achieve net zero carbon. The Authority has made the following commitments regarding its carbon footprint: 

• Net zero in operations.  

• During construction, it will align with its pathway to net zero by adopting all reasonable initiatives and without 
the reliance on purchased offsets. 

• Catalyse broader economic development and legacy around industries such as low carbon concrete and 
steel industries needed to support construction of high speed rail. 

• Contribute to NSW decarbonisation through provision of a zero carbon transport option. 

• Increase percentage of reused and recycled materials in construction and reduce end-of-life waste, 
including through engagement and collaboration with suppliers and through innovation. 

During construction, high speed rail will continually reduce absolute carbon emissions through the progressive 
uptake of low carbon technologies and materials, with net zero carbon achieved by the end of construction. As 
outlined in the Sustainability Plan and in Figure 10-4, these techniques include use of low and zero carbon 
concrete, zero carbon steel, and sustainable fuel for construction and transportation of materials, as well as 
design optimisation. These initiatives will substantially reduce carbon emissions during construction, as outlined 
below. The Sustainability Plan identifies plans for further reductions to minimise the requirement for offsets.  

The Project will be sustainable by: 

• Delivering a world-class high speed rail project 
that will achieve net zero during operation and will 
align with the pathway to net zero during 
construction by adopting all reasonable initiatives 
and without the reliance on purchased offsets. 

• Contributing to achieving the Australian and NSW 
Governments’ 2035 and 2050 net zero targets. 

• Delivering a workforce and supply chain 
transformation for the region, including legacy 
industry participation and sustainable procurement 
initiatives to support the net zero ambition. 
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Figure 10-5 Changing climate across the project corridor 

Source: NARCLiM (2024). 

The Climate Change Risk Assessment undertaken for the Project identified a total of 31 key project risks 
across eight hazard types as illustrated in the following figure. The greatest number of the risks were 
associated with precipitation and flooding (23 per cent), followed by increased temperature, sea level rise and 
storm surge, and bushfire (all 16 per cent). Other risks were associated with drought, extreme wind, increased 
atmospheric concentration of CO2 and landslides.  

Figure 10-6 Key climate risks 

The risks identified will increase over time as the likelihood and expected severity of climate events increase. 
Six of the risks were identified as either high or extreme, mostly in the medium to long term. The highest risks 
related to inundation from sea level rise and flooding. At-grade sections of the network are at most risk.  

At this Business Case design stage and option definition, reducing the risk from increased flooding has been 
the focus of design. The design has responded by either avoiding flood prone areas or using bridge or viaduct 
structures instead of at grade construction. Later stages of design will further consider flooding and other 
climate change risks. Sections of the alignment that are in tunnel will be significantly less at risk. 

Options for adaptation and risk mitigation have been identified for each risk across the Project’s lifecycle stage 
including further design and planning, design development and construction, and operations stages. These are 
contained in the Project’s Climate Risk Assessment and will be further explored during later stages of design to 
ensure the resilience of the Network to further climate risks. 
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handed down to new generations, and may relate to the connection and sense of belonging that First Nations 
people share with the landscape and with each other.  

To support the planning for the Project, an Aboriginal due diligence assessment and a cultural values 
evaluation was undertaken across the study area. These assessments helped identify the number of sites and 
the significance they have for First Nations people. This work was underpinned by extensive engagement with 
First Nations stakeholders, including land councils and knowledge holders. Ongoing engagement with First 
Nations stakeholders will continue as the Project progresses. 

10.5.1. Aboriginal due diligence assessment  
Figure 10-7 known sites of Aboriginal significance  

 
 

 
 

 
 

  

 
 

 
 

 
 

 
 

 
 

  

 
 
 

 

The Aboriginal due diligence assessment developed 
three recommendations: 

• Update Aboriginal due diligence assessment. The due diligence assessment will need to be updated once 
the final alignment has been determined and confirmed. Relevant approvals will be required from First 
Nations stakeholders. 

• Avoid high sensitivity areas. The site prediction model predicts areas of high sensitivity around permanent 
and ephemeral water sources and rocky outcrops. To minimise impact to First Nations culture and heritage, 
these areas should be avoided and an alternative alignment should be identified. 

• Undertake further investigation (Aboriginal heritage). The results of this due diligence assessment indicate 
that Aboriginal objects, sites and places are located within the study area and that these may be impacted 
by the proposed activity. 

A comprehensive engagement strategy will be developed to guide engagements with  First Nations 
stakeholders and knowledge holders for the next phase of the Project. 
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Engagement snapshot 
A comprehensive communications and engagement program was implemented with supporting activities to 
raise awareness and encourage stakeholder and community participation.  

To date, the Authority participated in more than 400 stakeholder briefings and community events and spoken to 
more than 5,600 individuals about the Project. The Authority also organised a community survey to understand 
community views on high speed rail planning as well as how communities currently travel and for what purpose. 
More than 56 community pop up events held between Newcastle, Central Coast and Greater Sydney with more 
than 4,300 participants.  

A total of 1,357 participants completed the survey with 88 per cent of individuals heard of high speed rail, 60 
per cent indicated they travelled on high speed rail overseas, 86 per cent indicated they would travel on a future 
Newcastle to Sydney high speed rail network and 85 per cent indicated they would likely use high speed rail to 
travel across other cities and regions if the option was available.  

Communications and engagement activities along with key findings from the survey are presented below.  

Figure 11-2 Our engagement journey  
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Figure 11-3 Community survey results 
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11.2.2. Early engagement insights  
Feedback from stakeholders and communities reflected the benefits high speed rail would bring to regional 
communities including upskilling within the region, attracting workers and new industries, and supporting local 
manufacturing and tourism. Some concerns were raised about the deliverability of the Project, noting cost and 
viability as key issues.  

Stakeholder and community insights 
• Stakeholders are excited about the opportunities high speed rail could bring to regional communities 

between Newcastle and Sydney. They see how improving ease and speed of travel could unlock a range of 
regional economic opportunities – particularly across housing and jobs. Many stakeholders acknowledged 
the presence of high speed rail in other major international cities and their views were underpinned by 
personal experiences travelling on high speed rail overseas.  

• Some stakeholders expressed scepticism about whether high speed rail will be delivered, given it has been 
investigated several times in the past. Concerns were raised about whether the Business Case would stand 
up and whether the flow-on economic benefits would be factored in to bolster its viability.  

• Enthusiasm for the Project was stronger among stakeholders based outside of Sydney, who acknowledged 
how the Project could help accelerate their vision for their region. While not disputing the vision, some 
Sydney-based stakeholders were concerned about the competition for funding and expressed a preference 
for improving intra-Sydney public transport instead of high speed rail.  

• Recognising that regional areas are already undergoing significant change, many stakeholders noted that 
the Project should be ‘future proofed’ and designed based on what community needs are likely to be in the 
future, rather than aiming to provide immediate value. They also reinforced the need to provide supporting 
infrastructure and local services to ensure the full benefits of the Project are realised.  

• Participants were positive about the Project and highlighted the possible benefits high speed rail could 
deliver to local communities, including easing congestion on road and rail and improving access to quality 
jobs. 

• Most participants were excited by the prospect of high speed rail providing access to more affordable 
housing options outside of Sydney while still within reach of jobs. 

• Some concerns were raised about the potential cost of delivering high speed rail and the impact of 
construction on communities. Participants expressed concerns about government funds being stretched or 
redirected from other projects to deliver the high speed rail Project. 

• Most participants were interested in understanding the final route and station locations and wanted to 
ensure the infrastructure would be accessible and convenient.  

• Some participants expressed cynicism about the Project being delivered and questioned how much 
progress would be made following the submission of the Business Case.  

The findings from early engagement are presented below by engagement sub-group.  
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11.2.3. How feedback has shaped the Project  
Following extensive consultation, the Authority reviewed and considered all feedback submitted throughout the 
early engagement program. Feedback captured has directly shaped the following Project components:  

• The emerging proposal for the use of viaduct and tunnels between Broadmeadow, Central Coast and 
Sydney has been designed to avoid and minimise impacts on communities, national parks and First Nations 
significant sites.  

• The high speed rail alignment will shift to connect areas currently experiencing significant housing and 
employment growth including areas with planned growth at Broadmeadow and Morisset. 

• Providing high speed rail connections to Sydney’s fastest growing region including a station at Western 
Sydney International Airport.  

• A staged delivery concept has been developed to enable early benefits of the Project.  

• High speed rail to support tourism sector across Sydney, Central Coast, Newcastle, Hunter and northern 
NSW regions by partnering with NSW government agencies, local governments and tourism operators to 
align regional priorities and opportunities.  

• The Authority is coordinating with NSW government agencies including Department of Planning, Housing 
and Infrastructure, and Transport for NSW to integrate strategic land uses and transport planning.  

• The Authority has made a commitment to continually engage with First Nations people including key 
stakeholders, Land Councils and knowledge holders to help minimise impacts and avoid First Nations 
cultural and heritage significant sites. 

11.3. Commitment to future engagement 
The Authority is committed to maintaining stakeholder and community engagement activities following the 
submission of the Business Case.  

An overarching stakeholder, communications and engagement framework will be developed to support the next 
phase of the Project outlined in the below diagram.  

This framework includes a detailed engagement strategy and supporting plans for early 2025 after a final scope 
of works is determined. 

The Authority will uphold and maintain sustainable and ethical practices at all phases of the project lifecycle, 
prioritising stakeholder and community engagement to build and maintain trust and goodwill as the Project 
evolves. 
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Figure 11-4 Engagement program to support project lifecycle  
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To overcome these limitations, the Authority is seeking engagement and partnership with the Department of 
Infrastructure, Transport, Regional Development, Communications and the Arts and the NSW Government for 
assistance with corridor preservation, securing land tenure and appropriate planning approval pathways 
reflecting the size and complexity of the Project.  

12.3. Property acquisition 
Property acquisition will be undertaken during the procurement phase to secure the corridor and facilitate 
project delivery in alignment with the program schedule. The acquisition program includes: 

• Above-ground property for permanent infrastructure, station construction zones, service facilities and 
stabling and maintenance facilities. 

• Below-ground or substratum property for tunnels and crossover caverns. 

• Additional land for tunnel boring machine launch and dive sites, as well as construction areas for pre-cast 
unit manufacturing and spoil stockpiling or disposal. 

The property acquisition footprint has been optimised through value engineering to minimise property 
requirements while maintaining project objectives and ensuring value for money. Cost estimates for property 
acquisition are provided Chapter 9.  

Ongoing refinements, including determinations of full and partial acquisitions, will be guided by detailed due 
diligence and design adjustments during the Development Phase. Interim solutions, such as early land access 
licences and preliminary acquisition agreements, will be considered while finalising detailed strategies. 

12.3.1. Property acquisition approach 
Property acquisition will involve a combination of private negotiation, compulsory acquisition and third-party 
agency agreements. Due to the scale and complexity of compulsory acquisitions, the program is proposed to 
be managed through an agency agreement with the NSW Government, designating the Authority as an agent 
of a nominated state agency. 

This proposed approach is designed to: 

• Facilitate adherence to project timelines by commencing property acquisitions promptly. 

• Provide the Authority with greater control over property acquisition timelines by managing the process 
directly. 

• Enable the Authority to manage communications with the community and stakeholders. 

• Allow the Authority to directly acquire land in its name through private agreements with landowners. 

In line with the Land Acquisition (Just Terms Compensation) Act 1991 (the Just Terms Act), private agreements 
with landowners will be prioritised. Properties will be compulsory acquired if negotiations cannot reach 
agreement. A 24-month timeframe has been assumed for the acquisition process, incorporating due diligence, 
negotiation and compulsory acquisition, in line with statutory notice periods. All acquired properties will be 
transferred to the Authority as freehold land. 

This approach is based on a review of legislative frameworks, including the Lands Acquisition Act 1989 (Cth), 
which has limited application for large-scale linear infrastructure projects. Over the longer term, the Authority 
will explore potential amendments to the Lands Acquisition Act to enhance its capacity to support the 
acquisition of complex property tenure for future stages of the high-speed rail network. 
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12.3.2. Proposed arrangement with the NSW Government 
The Authority will engage with the NSW Government to confirm support, establish an appropriate acquiring 
authority, and streamline acquisition processes. A review of acquiring authorities has identified Transport for 
NSW as the most experienced, having conducted 80 per cent of NSW State property acquisitions between 
2021 and 2023, with expertise in large, linear and complex infrastructure projects. 

Subject to agreement, the Authority will act as an agent for Transport for NSW during the negotiation phase, 
while Transport for NSW retains responsibility for issuing statutory letters and managing internal approvals. It is 
proposed that property acquisition powers will fall under the Transport Administration Act 1988 (TAA), and 
compensation will be determined in accordance with the Just Terms Act. Amendments to the TAA will be 
required to formally recognise the Authority as an acquiring authority. 

The arrangement draws on precedents from agency agreements for other Australian Government-funded 
railway projects in NSW and includes potential enhancements such as embedding a senior Transport for NSW 
delegate within the Authority to streamline acquisition processes and establishing a dedicated property 
acquisition team within the Authority to manage acquisitions under the Just Terms Act, ensuring control and 
direct oversight of timelines and costs. This arrangement reflects NSW Government acquisition reforms, 
including mandatory negotiation periods, procedural enhancements, and ongoing reviews to improve practices 
and clarify compensation definitions. 

The proposed agreement with the NSW Government will establish: 

• Procedures for managing compensation related to Crown lands, national parks, and other State-owned 
properties. 

• Defined roles and responsibilities to ensure collaboration between the Authority and TfNSW. 

• The Authority’s accountability for managing all aspects of the acquisition process, including NSW Centre for 
Property Acquisition oversight, engagement with the Valuer General, and management of negotiations and 
compulsory acquisitions. 

• Steps for transferring acquired land from TfNSW to the Authority, aligned with the Just Terms Act and public 
purpose requirements. 

• Provisions for addressing funding, approvals, indemnities and scope management. 

This agreement aims to establish a transparent and collaborative framework to ensure an efficient property 
acquisition program is in place, which will help support successful project delivery.  

Recognising this activity represents a key risk, it is important to note that within the Authority’s executive team 
there are personnel with significant experience in undertaking large scale property acquisition for major 
transport projects for the NSW Government which will be critical for this Project. 

12.4. Corridor protection  
The Network is a long-term investment that requires securing a protected corridor to prevent costly acquisitions, 
avoid reliance on expensive tunnelling and mitigate urban development impacts. Delays in corridor protection 
have historically led to higher costs and increased project delays, as seen in Australia’s capital cities, where 
rapid development and speculation have significantly increased land values.  

A Corridor Protection Strategy has been developed to outline how a corridor for the Network could be 
safeguarded to enable cost-effective and timely delivery while minimising disruptions and providing greater 
certainty to communities. The Strategy adopts a three-step, risk-based framework focused on identifying high-
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risk development zones, evaluating tailored protection measures, and implementing actions such as land use 
controls and zonings, strategic acquisitions, and interface management. Priority locations in high-risk urban 
areas have been identified for protection, particularly where immediate property acquisition is not progressed.  

Key mechanisms include zoning land under state and territory planning frameworks for infrastructure to deter 
speculative development, acquiring critical properties early, and managing corridor interfaces for seamless 
integration with existing and planned infrastructure. Interim measures, such as development concurrence rights 
and strategic acquisitions, offer immediate safeguards while final measures are established. 

The Strategy identifies commencing collaboration with state and territory governments to align planning 
frameworks and implement effective measures as a key next step. Future activities include detailed design 
refinements, environmental assessments, and ongoing risk monitoring. Ongoing community and stakeholder 
engagement will be a critical activity to maintain support and ensure corridor protection delivers its intended 
long-term benefits. 

12.5. Benefits realisation 
The Authority will continue to partner with key stakeholders to activate the identified benefits through each 
phase of the Project's lifecycle. The Authority’s CEO would act as the Benefits Sponsor and would champion 
and drive overall benefits realisation process.  

 
 

12.6. Business Case review 
This Business Case has included ongoing review by the Authority Board, whose Business Case Committee has 
met regularly to provide feedback on key issues and Business Case contents. The Business Case was issued 
following Board approval. 

The Business Case is also subject to a three-stage assurance process entailing Specialist Advisor Peer 
reviews across 15 disciplines, independent Expert Panel review and an Infrastructure Australia Gate 3 review. 
Following submission, the Authority will continue to engage with Infrastructure Australia through its assurance 
process and throughout the Project’s lifecycle.  

12.7. Development Phase governance 
arrangements and structures  

For the Authority to successfully develop and maintain the confidence and trust of all levels of government and 
the community, across the Development and Delivery Phases of the Project, it is critical that the corporate 
governance arrangements within the Authority be fit for purpose and be adapted to suit the size of the 
undertaking.   

The Authority’s current governance arrangements are prescribed by the enabling Act and by the Public 
Governance, Performance and Accountability Act 2013 (Cth). The Authority is built on a strong governance 
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framework and has been purposed with the single focus on development of the Business Case and 
planning the Project’s development. Its terms of reference under the High Speed Rail Authority Act 2022 are 
clear.   

The proposed governance structure /arrangement for the Development Phase (shown in the figure below) is 
designed to: 
• Enable the Board and management team to identify and secure the right skills, experience and capability to

execute on its Delivery Strategy.

• Monitor the Authority’s performance, accountability and delivery across all stages of planning and the
Development Phase.

• Provide a strong framework for the delivery of the broader project benefits.

• Ensure that a culture of integrity, ethical conduct and compliance are upheld at all times.

• Support and strengthen close cooperation, coordination and trust between intergovernmental agencies.

Figure 12-1 Proposed governance structure 

The governance arrangements proposed include a culture of collaboration and dialogue built into the 
governance terms of reference and structure and are embedded into the operational activities of the Authority. 
The governance structures and arrangements will continue to be reviewed and evolve in lock step with the 
needs of the organisation and will help to drive:  

• Strong accountability, transparency and ownership.

• Alignment and clarity of objectives and project outcomes.

• Reduced complexity, ambiguity and uncertainty.
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12.7.1. Governance 
The Authority is a single purpose entity established under its own Act for the purpose of providing advice to the 
Minister on matters relating to policy, planning and the development of the Network, and where state and 
territory constitutional consent under section 51 (xxxiv) is obtained, to develop the high speed rail network.  

The Authority’s current 5-person Board consists of highly experienced and capable individuals with deep local 
and international, infrastructure, investment, financial and project experience.  

The individual members of the Board were appointed for a 3-year term (commencing in 2023) by the Minister 
for Infrastructure, Transport, Regional Development and Local Government, through a merit based selection 
process and in accordance with the High Speed Rail Authority Act 2022.  

As an Accountable Authority under the Public Governance, Performance and Accountability Act 2013 (PGPA), 
the Board members are directly accountable to, and report to, the Minister for Infrastructure, Transport, 
Regional Development and Local Government. Each member of the Board is required to comply with PGPA 
requirements in discharging their duties and functions. A direct reporting line to the Minister enables early 
escalation of critical issues. 

In addition to its statutory functions, the role and responsibilities of the Board during the Development Phase 
include: 

• Ensuring that there are the right skills and experience on the Board and within the Authority to oversee the
successful delivery of the Project.

• Reviewing the appropriate corporate entity structure for the Authority during the Development Phase.

• Oversight of risk management systems and procedures.

• Overseeing the transition of the Authority from the Business Case to all phases of the Project.

• Continuing to monitor the performance and accountability of the Authority.

• Providing strategic direction over the development of the Network.

• Escalation point for strategic and project risks which threaten the achievement of Corporate Plan objectives.

Board subcommittees 
In addition to the existing Audit and Risk Committee and the People and Culture Committee, further 
consideration will be given by the Board to creating a dedicated Project Committee and a Health, Safety and 
Environment Committee during the Development Phase. 

The Project Committee assists to drive the monitoring, performance and oversight functions of the Board and 
provides dedicated forums for deep dives into specific strategic, technical and resourcing issues. 

Project governance 
Governance arrangements define the Network and Project stakeholder roles, responsibilities and decision-
making processes. They also provide a framework for monitoring, controlling and communicating progress, 
risks and issues. Project governance will be applied to assess the readiness of the Project at each phase. This 
will allow for ‘go/no-go’ decisions to be made at critical junctures during the Project, ensuring regular alignment 
with strategic goals and adherence to key performance indicators.  

The Authority will utilise: 

• The existing Management Executive Committee comprised of the leadership team to drive management
oversight and decisions/approvals.
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• A newly established Project Steering Committee at the overall project level where the CEO, Project Sponsor, 
Program Director and functional General Managers can make trade-off decisions against schedule, cost and 
customer outcomes which are then reported to the Board.

• A roperty and lanning teering ommittee to help to monitor and manage complex stakeholder issues 
relating to planning approvals, property acquisitions and multi-agency/party interfaces. Intergovernmental 
agreements (see below) will help to secure a more streamline  and consistent approach to planning, 
property and land use issues across states and territories.

The proposed activities for the Authority to implement the governance arrangements include: 

• Developing terms of reference for each group detailing its purpose, membership and authority.

• Clarifying the role and responsibilities of the Authority and external stakeholders.

Intergovernmental agreements between states and territories 
A key lesson from the Inland Rail case study is the need for early alignment between the Australian, state and 
ACT governments. National governance will be required to enable seamless integrated planning, development 
and future growth for the Network. Specifically, the Authority will seek to facilitate a successful partnership 
between relevant Australian and state government agencies, by working on joint initiatives to: 

• Streamline Australian, state and local government coordination and approvals through, for example, special
purpose legislation, a nationally consistent framework for intergovernmental agreements.

• De-risk future expansions into other states.

The proposed governance structure could be enhanced by establishing an intergovernmental agency 
consultation group and intergovernmental agency agreements, between various state and ACT department 
heads to facilitate a whole-of-Network operational concept and approach (as shown in Figure 12-1).  

Figure 12-2 Development Phase potential governance arrangements 
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12.8. Client delivery model  
For the Development Phase, the Authority will transition to the organisational structure set out below. The top 
level structure defines a leadership team which will drive a coherent program of works supported by strong 
governance and financial and risk management practices, to achieve the Project’s benefits. 

Figure 12-3 Top line functional matrix structure 

  

Figure 12-4 High Speed Rail Authority values 

With up to eight direct reports to the 
CEO, the organisation will adopt a 
matrix model to support efficient and 
best use of resources, timely 
decision making and consistent 
outcomes across the Project and 
Network. There will be clear 
outcome accountabilities for each of 
the major project stages and 
delivery packages (such as tunnels, 
stations, rolling stock and systems). 
Functional leaders will have clear 
accountability for consistent whole of 
program outcomes for their function 
and for enabling delivery.  

As the Authority steers the Project 
into future procurement and delivery 
phases, it will review and evolve its 
structure to ensure it remains fit for 
purpose, while remaining consistent 
with the fundamental design 
principles. 

The Authority will continue to focus 
on establishing a strong culture 
aligned with its values, ensuring 
effective project delivery across 
each phase. 
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12.9. Resourcing and organisation design  
The Authority has prepared a resourcing model for the Development Phase, which is included in the Cost Plan. 
The Project will continue to be managed by an integrated team of staff and external advisers. To progress the 
next phase of the Project, the Authority’s full time equivalent (FTE) staff numbers will grow from the current 28 
to around 80 to 120 by the end of the Development Phase. The FTE for external advisers will also be 
augmented during the Development Phase from around 70 to around 200. 

The organisational structure will be further refined after completion of the Business Case, during the transition 
to the Development Phase. Further work will be undertaken to further define the organisational requirements, 
identify optimal framework for project integration and develop a workforce strategy and capability framework 
during the short, medium and long term of the Development Phase. In undertaking this work, the Authority will 
also further outline its principles around the Lean Client Model. This will be coordinated through an 
organisational transformation project in support of the whole Authority team. This approach is informed by 
reviews of best practice and interviews with a sample of infrastructure companies across different sectors (rail, 
water and airports) both locally and overseas. 

12.10. Workforce development outcomes  
Figure 12-5 Construction related jobs 

Delivering the Project will be a significant 
undertaking, requiring a dedicated workforce 
spanning multiple regions over several 
years. Approximately 7,500 direct 
construction-related jobs, across 25 
occupations, are estimated to be required on 
an average annual basis for the Project over 
the 2026-38 period. There are two peaks in 
job requirements throughout the period: the 
first in 2031 at 12,000 jobs, driven by the 
peak demand for Stages 1A and 1B, and the 
second in 2035 at 12,500 jobs, driven by 
peak demand for Stage 1C as demonstrated 

in the figure left. Significant workforce gaps are projected from 2029 to 2036 across NSW, where the total 
workforce required across the Heavy and Civil Engineering Construction industry (including high speed rail and 
other projects) is expected to exceed the projected supply of workers.  

Although there have been decades of mega-project delivery in the domestic transport sector, requiring 
comparable jobs and skills, the scale and regional nature of the Project presents an opportunity to address 
disparities in regional inequity through increased participation and support industries in transition (including the 
mining and energy sectors). The Project provides an opportunity to catalyse jobs growth in knowledge intensive 
industries requiring degree qualifications, particularly in high speed rail design, tunnelling, advanced 
manufacturing and rail assembly to support project delivery and emerging industries.  

Known shortages in construction jobs and skills, at the regional, state and national levels present an 
opportunity to co-design workforce development initiatives with industry, form new domestic and international 
education and training partnerships, and identify ways to accelerate and enhance training and qualifications. 
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Underpinning the workforce development approach is the commitment to producing outcomes that extend 
beyond the Project. The Social Procurement and Workforce Development Strategy has identified four outcome 
areas to achieve the social, economic and cultural objectives of the Project as outlined in the figure below. 

Figure 12-6 Workforce development outcomes 

12.11. Corporate entity structure 
As a Corporate Commonwealth Entity (CCE), the Authority operates independently of the Australian 
Government. The Authority can enter into commercial/contract arrangements, manage risks and secure access 
to funding and finance.  

12.11.1. Governance review in transition to development, 
delivery and operation 

As the Authority transitions through the Project’s stages, it is important that its governance arrangements and 
corporate structure align with the overall strategy and aims, and with the Department of Finance’s Governance 
Assessment Framework. The Authority has commenced a governance review and benchmarking of the CCE 
structure against other government corporations, and intra/inter-group structuring requirements, to support 
transitional arrangements and the Authority’s short- and long-term aims.  

12.11.2. Access to finance and revenue generation 
Although the current Statement of Expectations does not seek such an outcome, the CCE structure enables the 
Authority to raise finance and generate revenue from external sources (subject to obtaining section 51(xxxiv) 
consent to develop the Network and compliance with the Public Governance Performance and Accountability 
Act 2013), invest in property and start Early Contractor Involvement and other multi-stage procurement 
processes. These will become important capabilities as the Project develops.  

12.11.3. Review of remuneration 
To support Project’s delivery, the Authority requires some enhanced ability to engage staff and pay competitive 
remuneration outside of the existing pay bands of the Public Service Act 1999 but in alignment with market 
rates, to attract, retain and reward top talent. The skills and capabilities required for a project of this scale, 
magnitude and complexity – such as project directors, engineers, cybersecurity/ICT specialists and 
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construction lawyers – are highly sought after in infrastructure and commercial environments, and will need to 
be rewarded competitively to secure appropriate key skillsets in-house.  

An exemption from the Public Service Act 1999 or early review of the suitability of pay bands under the High 
Speed Rail Authority Enterprise Agreement 2024-27, would benefit the Authority’s outcomes and government 
more broadly in the delivery of this Project. Targeted recruitment and higher remuneration bands would 
improve the Authority’s ability to engage this specialist talent.  

12.11.4. Corporate and legislative structure 
In the future the Authority’s corporate and legislative structure may require further consideration by government 
as the Authority moves into the Delivery Phase. This will support the Authority’s future operating model and 
related structural considerations, particularly with respect to the establishment of Special Purpose Vehicles, or 
Government Business Enterprise/Authority subsidiaries, to account for future commercial considerations, time 
between expenditure and revenue generation, and government policy on asset delivery and operation. 

 

12.12. Risk management 
Given the complexity of the Project and multi-party interfaces, it will be important to rethink traditional risk 
allocation. In particular, the risk management strategy will include the management of shared risks, with clear 
accountability and responsibility identified, consistent with the Department of Finance’s Resource Management 
Guide 211 – Element 6 Shared Risks. 

The Authority has established a comprehensive risk management framework spanning enterprise, Network and 
Project risks, and has developed a comprehensive Risk Register and mitigation plan. With respect to mitigation 
measures to minimise and manage the Project’s risks the following are the key activities adopted: 

• Comprehensive risk identification and assessment of all project elements, interfaces and phases. 

• Development of project staging, delivery strategy and contract packaging that is aligned to domestic and 
international capability and forecast industry capacity. 

• Incorporation of design consistency, standardisation and modularisation to drive efficiencies and improved 
risk allocation between project delivery contracting parties and government. 

• Extensive use of project cost and schedule benchmarking. 

• Extensive expert panel peer review of key project elements including material cost and schedule 
assumptions. 

• Adoption of P90 confidence level estimating for cost and schedule, including escalation allowances. 

• Utilisation of a project-wide assumption register to ensure alignment and consistency, with ongoing testing 
and validation of assumptions through sensitivity analysis and risk/opportunity assessments. 

• Significant optioneering and value engineering.  

• Sensitivity analyses for the economic appraisal and financial appraisal. 

The activities in the Development Phase (see Section 12.14) are targeted to further reduce risk to the Project 
and provide increased confidence in the Project’s implementation. 

  



 
 

Newcastle to Sydney High Speed Rail Business Case 245 

12.13. Rail safety and accreditation 
In accordance with the requirements of Rail Safety National Law 2012, a designated Rail Infrastructure 
Manager is required to oversee both the development and operation of high speed rail services.  

12.13.1. Early Contractor Involvement 
A Rail Infrastructure Manager will be required during the Early Contractor Involvement phase for the three 
major civils packages and for any systems-wide design integration between these three packages. 

To enable these activities to take place, and to ensure that that adequate processes are developed to be 
included in the Early Contractor Involvement contracts, the Authority will take the role as the Construction 
Phase Rail Infrastructure Manager for the Early Contractor Involvement phase, after which the three short-listed 
options can be reconsidered.  

12.13.2. Securing Rail Infrastructure Manager accreditation 
To secure Rail Infrastructure Manager accreditation, the Authority will develop a Safety Management System 
that meets the requirements of the Rail Safety National Law and its Regulations, as well as a number of 
National Rail Safety Regulator Guidelines (including ‘Major Projects’ and the ‘Asset Management’ guidelines). 

This process will commence in early 2025, such that the Safety Management System is in place by mid 2025 to 
be in line with the commencement of the Early Contractor Involvement. The Safety Management System will be 
submitted to the Office of the National Rail Safety Regulator for formal accreditation.  

The accreditation process takes up to six months, so the Authority will work closely with the regulator to de-risk 
the formal accreditation stage. A team will be established to support the Authority in meeting these timescales. 

 

12.13.3. Construction phase  
The Rail Infrastructure Manager is determined in accordance with National Rail Safety Regulator guidelines. 
The possible models under consideration for the Delivery Phase are: 

• The Authority acts as the Construction Phase Rail Infrastructure Manager throughout delivery, handing over 
to a third-party Rail Infrastructure Manager for operations. 

• A third-party Operations Phase Rail Infrastructure Manager is procured early and covers Rail Infrastructure 
Manager duties during construction. 

• A third-party delivery partner is engaged, which acts as Construction Phase Rail Infrastructure Manager for 
all of delivery and subsequently hands over to the Operations Phase Rail Infrastructure Manager. 

12.14. Development Phase milestones 
The table below provides an overview of the milestones and tasks for the Development Phase with a view to 
reducing timing, approval and price escalation risk to the Project and providing further confidence in the 
implementation of the Project. Detailed actions needed in the next 24 months to ensure the success of the 
Development Phase are provided in the relevant attachment. 
























