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EXECUTIVE SUMMARY



TRANSFORMING THE PUBLIC
TRANSPORT SYSTEM

SEQ is growing, with an extra 1.9 million people
expected by 2036. While most residential growth
is forecast to be outside Brisbane in areas such
as the Gold Coast, Moreton Bay, Ipswich and
the Sunshine Coast, almost half of all new jobs
will remain in Brisbane. This means more people
travelling longer distances to and from work in
Brisbane each day.

Cross River Rail will release the capacity of the
rail network so it can meet SEQ’s future transport
needs, particularly for these longer distance
commutes. It will also unlock the potential for
smarter integration of rail and bus networks
through a broader restructuring of the public
transport system. SEQ will be positioned for a more
sustainable and competitive future with Cross
River Rail accelerating sustainable regional growth
and urban revitalisation, offering a framework
around which Brisbane can grow.

At an estimated cost of delivery of $5.4 billion,
Cross River Rail will deliver a new 10.2-kilometre
rail line between Dutton Park and Bowen Hills, with
5.9 kilometres of tunnel under the Brisbane River
and the CBD. New, high-capacity stations at four
inner-city locations and upgrades of Dutton Park
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and Exhibition stations will provide direct access
to more places of work, study and recreation.

Protecting the quality of life that attracts people
from across the globe to live, work and play in
SEQ as it grows is critical. But roads are already
reaching capacity, costing the state nearly $2
billion a year, with no room for new roads into the
inner city. Commuters face the choice of adding
to congestion or swapping to a bike, bus or train,
yet SEQ’s public transport system cannot deliver
the fast, frequent and reliable services commuters
need now and into the future. Despite the
introduction of strategic reforms and operational
efficiencies, the rail network is reaching its limits,
constrained by infrastructure that is nearing
capacity.

By delivering new rail infrastructure to the inner
city, Cross River Rail will release the capacity of
the entire rail network. Clearing the bottleneck on
the Merivale Bridge through a second CBD river
crossing will allow for rail extensions to growing
parts of the region and additional services on
existing lines, bringing relief to the city’s most
crowded services. A regional spine for fast,
frequent rail services will be formed, setting the
foundation for a new type of travel in SEQ. Local
bus networks will be able to build on and integrate
with this spine, with many future services feeding
directly to rail. Brisbane City Council’s Brisbane
Metro would further support the strategic
evolution of the network.



All transport users across SEQ will benefit.
Passengers will access faster, less crowded and
more reliable services. Car users who spend less
time in traffic jams will enjoy faster and more
efficient trips. Road freight operators will share in
the benefits of future congestion relief.

Cross River Rail is an economical and efficient
transit solution. With a benefit cost ratio (BCR)
of 1.41, for every S1 of total expenditure Cross
River Rail is expected to return $1.41 of benefits.
The benefits of the project exceed costs by $1.9
billion in net present value terms. This does not
take into account $1.2 billion (present value) of
wider economic benefits, such as greater density
of economic activity, reduced transport cost
for business or more people participating in the
workforce. Cross River Rail is expected to generate
about 1,500 jobs a year during construction and
500 jobs a year during its operation.

With a procurement and delivery timeframe of
seven to eight years, and rail demand forecast to
almost double in this time, there is justification
to invest in Cross River Rail now to ensure SEQ’s
transport infrastructure network can meet the
demands of expected future growth.

ABOUT THIS DOCUMENT

Building Queensland finalised the Detailed
Business Case for Cross River Rail in June 2016,
the core elements of which are now presented in
this document. This document has been prepared
in response to the Ministerial direction issued
under the Building Queensland Act 2015 on 13
June 2017 by the Deputy Premier, Minister for
Transport and Minister for Infrastructure and
Planning to make the Detailed Business Case
publicly available.

Commercially sensitive information has been
removed to protect the state’s commercial
position during future project stages.

In line with the Ministerial direction, an
independent peer review was undertaken to
ensure the Business Case appropriately facilitates
public awareness of, and accessibility to,
information about Cross River Rail.

In preparing the Detailed Business Case in June
2016, expert advisors were engaged to undertake
transport patronage modelling (Jacobs/PwC) and
economic modelling (KPMG), which contributed
to the key findings of the Detailed Business Case.
The transport patronage and economic modelling
were subject to independent peer review
by leading industry experts including Bitzios
Consulting (transport patronage modelling) and
Douglas Economics (economic modelling).

The same expert advisors and independent peer
reviewers were engaged to review recent updates
to the modelling undertaken to account for policy
and other changes that have occurred over the
past year. For example, government population
and employment projections reflecting most
recent information from the Queensland
Government Statistician have been updated; the
capacity of the rail network is being increased
through the European Train Control System —Inner
City Project; and public transport patronage is up
due to reduced fare prices introduced through the
Fairer Fares package. Related assumptions that
previously underpinned the Detailed Business
Case have been updated and have resulted in a
stronger economic case for the project.
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CROSS RIVER RAIL WILL:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

reduces travel time from &

the rail capacity across the jobs to home so more people
Brisbane River and through ! live within
the CBD from the south 1 3 O minutes

of where they work

improve rail services with 00
less train crowding, shorter |
waiting times and better
reliability

provide turn-up-and-go
rail services in the inner city

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

take rail into new parts of Brisbane’s city centre
with the first new CBD station in . :
provide capacity to connect

more than 120 years : new cities and SEQ regional centres

CB D such as Caloundra, Flagstone
: and Coomera to the CBD by rail

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

O/’\o/) enable greater free up road space for
1 commercial vehicles,

[I [I integration
g : ! enabling faster speeds =
I:l of bus and rail services | 8 1ASEETSP .
\ and quicker trips
generate about 1, 500 Su pport urban revitalisation in key inner-city
direct and indirect jobs each year '+ growth areas such as Woolloongabba and Bowen Hills

during construction 1 M%

manage congestion and reduce greenhouse
gasses by shifting more people onto
public transport

position Brisbane and SEQ
for amore sustainable
and competitive
future

E6



E7



A growing region

More people living outside Brisbane and
commuting to the city every day for work will see
demand for longer distance trips continue to grow
over the next 20 years (see figure 1).

As Queensland’s capital city and primary
commercial, industrial and services hub, Brisbane
isthe state’s most significant employment precinct.
Moving people easily into and around the inner

O Brlsbanei
Alrport

N

city will be critical to sustaining Queensland’s
future economic vitality as the region grows.
Governments at all levels are committed to
better linking major population centres to their
neighbouring capital cities, as highlighted in the
Australian Government’s Smart Cities Plan and
the Queensland Government’s draft regional plan,
ShapingSEQ.

83% of population growth
outside of Brishane LGA

Population growth 2016 to 2026

38, 000
3,100

2,000

‘ Employment growth

o
QA

45% of employment growth
forecast in Brishane

Figure 1: While most new SEQ residents will settle outside Brisbane, many new jobs will be in the city and
surrounds which means more people commuting to Brisbane from around the region each day



SEQ’s current and future transport challenges
cannot be met by building more roads that funnel
traffic into the CBD. Busy parts of the network
are already at capacity during peak times, with
limited room for more roads. Congestion costs are
rising with delays reducing economic efficiency
and costing industry millions every year. The
Australian Infrastructure Audit® estimates the cost
of delays on the Brishane—Gold Coast—Sunshine
Coast transport network caused by congestion in
2011 was around S$2 billion. In the absence of any
additional capacity, the cost of delays across the
region is projected to grow to around $9 billion in
20312

Good public transport underpins the region’s
liveability and global competitiveness. It drives
economic prosperity by enabling interaction
between businesses, workers to access job
opportunities and residents and Vvisitors to
enjoy leisure activities. It's the foundation of a
sustainable region and has the power to reshape
cities.
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Rail is one of the most efficient and sustainable
forms of mass transit. It is also the backbone of the
regional transport system and the public transport
mode best suited to meet the demand for longer
trips from residential areas beyond Brisbane to
the inner city. Rail demand is expected to almost
triple between 2015 and 2036 (see Figure 2)
yet the regional network cannot accommodate
this growth. Insufficient and outdated rail
infrastructure in the inner city is limiting the
network’s capacity and restricting its expansion.

OUTSIDE AM PEAK

511,700

AM PEAK PERIOD

2036

Figure 2: Driven by population and employment growth in the region, demand for passenger rail
services is forecast to double from 2015 to 2026 and nearly triple by 2036, beyond the capacity of the

system to handle

! Infrastructure Australia, Australian Infrastructure Audit, (2015)

2State Infrastructure Plan



Core of the network

Public transport trips are forecast to more than
double between 2015 and 2036 but key parts
of the network are reaching capacity, impacting
service performance and constraining growth.
Considered planning and investment is required
to ensure the future performance of the transport
network.

A significant volume of trips to urban centres such
as Brisbane’s CBD are made on public transport.
Yet bus and rail services converge in Brisbane’s city
centre, which clogs the entire network and results
in some bus services competing with, rather than
complementing, rail services. Significant inner-city
public transport infrastructure is also operating at
or over its design capacity.

Compared to other major Australian cities,
Brisbane’s rail network has limited coverage in
many areas and is relatively indirect in many
corridors, which often means longer trips (door-
to-door) by train than car. Rail's success relies
on regular and reliable bus services to stations,
sufficient park ‘n” ride facilities and short waiting
times for train services. Deficiencies in these
areas, combined with limited coverage of the city,
means that rail currently caters for a much lower
share of trips than in other capital cities.

Pressure on inner-city rail and bus networks will
intensifyasdemandgrows. Brisbane’smetropolitan
rail system, which already experiences periodic
overcrowding in key corridors, will need to
cater for an additional 52,000 passengers in the
morning two-hour peak period by 2026. By 2036,
an extra 95,500 passengers will need to be moved,
equivalent to 212 full train loads.

Figure 3 highlights key inner-city rail network
constraints that Cross River Rail will alleviate,
including:

% Insufficientinner-city infrastructure clogging
the system and reducing resilience
All services across the region merge in the
city centre and stop at Bowen Hills, Fortitude
Valley, Central and Roma Street stations.
Everything slows as trains share limited tracks
and wait to pass through existing inner-city
stations. Not only does the current inner-
city set up constrain operations and limit
services but it makes the whole system less
reliable and resilient. Incidents in inner-city
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stations disrupt services across the entire
region, with effects cascading on to road
and bus networks, intensifying congestion.
By providing a second rail corridor through
the city centre and four new underground
stations, Cross River Rail will greatly expand
inner-city rail infrastructure.

Limited inner-city stations
network capacity

While the city centre is the region’s most
popular destination for rail commuters,
there are only two CBD stations, both on the
northern edge of the CBD. Central station
caters for the majority of passengers but
its capacity is constrained, with platforms
already overcrowded during peak hours.
The new Albert Street station will alleviate
pressure at Central station by catering for rail
commuters travelling to the southern CBD.

restricting

CBD station locations not responding to
growth

Roma Street and Central stations are a 10 to
15-minute walk from southern and eastern
parts of the CBD. Major activity centres such
as the Queensland University of Technology’s
Gardens Point campus and City Botanic
Gardens, and future destinations such as
the Queen’s Wharf Brisbane precinct, are all
outside a comfortable five-minute walk to
an existing train station. Albert Street station
will make each of these destinations easily
accessible.

Limited river crossings constraining network
expansion

Cross-regional links are critical to SEQ’s
ongoing economic vitality but extending the
rail network to regional growth areas cannot
occur effectively until Cross River Rail is in
place. Adding new lines and extra services
would increase congestion at the core,
pushing the network beyond its limits and
reducing service quality. The city’s only CBD
river crossing, Merivale Bridge, serves three
of the busiest lines — Cleveland, Beenleigh
and the Gold Coast — which limits the number
of trains able to enter the city. Cross River
Rail will double the rail capacity across the
Brisbane River and through the CBD from
the south, enabling greater frequencies on
exisiting lines and network expansion.



Increasing demand
from the west
exceeding capacity

Merivale Bridge
nearing capacity

Congested Park
Road junction

Trains merging
onto single tracks
at several locations

Figure 3: Limited inner-city infrastructure capacity is constraining the growth of SEQ’s rail network

Trains merging onto
single tracks at
several locations

Increasing demand
from the north
exceeding capacity

Overcrowding and
congestion at
Central station
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Increasing demand
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Poor CBD station
coverage

All services pass
through single
CBD corridor



Maximising existing networks

With the greatest carrying capacity of all public
transport types (see Figure 4), rail is best suited
to meeting SEQ’s future transport needs. Options
to maximise the existing rail network however
are now largely exhausted, with optimisation
initiatives already complete or underway. New
generation trains are being introduced to expand
and modernise the fleet and deliver extra services.
Automated fare collection (via go card) and ‘fairer
fares’ are encouraging greater off-peak use, and
a new advanced train control system is increasing
the safety and operating capacity of the inner-city
rail network. New infrastructure is now required.
Without significant infrastructure investment,
overcrowding will increase, reliability  will
diminish, journeys will take longer and passengers
will opt for cars, adding to congestion and slowing
freight supply chains that are so vital to economic
prosperity.

Significant scope still exists to optimise Brisbane’s
bus network but key to this is evolving the overall
structure of the public transport network through
Cross River Rail. Buses perform an essential task
in SEQ, connecting hundreds of thousands of
people to work, shopping, entertainment and
education, every day. But bus networks are
also struggling under the weight of population
growth, with constraints highly visible during peak
periods, especially in Brisbane’s inner city. Based
on the current operating profile, existing bus
infrastructure cannot accommodate significant
growth. Additionally, buses are not well suited
to meeting the anticipated demand for longer
distance trips. Bus and rail must work together to
ensure an effective and efficient transport system,
with rail functioning as the unifying regional spine.

® =

6-carriage train capacity

7 50 people

=

T

Ferry capacity

1 65 people

Standard light rail capacity

2 50 people

® -

Standard bus capacity

65 people

Private car capacity

5 people

Figure 4: Trains have the greatest carrying capacity of any transport mode
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A new approach to travel

Cross River Rail will enable rail to perform its role
as the backbone of the public transport network,
moving large numbers of people quickly between
Brisbane’s CBD and centres within SEQ. Customers
will enjoy faster, more frequent and reliable
services, with less time spent waiting at stations.

Boosting infrastructure at the core of the rail
network paves the way for network expansions
to emerging communities such as Flagstone
and Caloundra. Extending the existing Ipswich,
Springfield and Gold Coast lines will also become
possible, as well as new options to address major
growth over the longer term in the western
corridor, specifically Springfield, Ipswich and the
Ripley Valley.

By adding new track, an extra river crossing and
four new stations to the inner-city network, Cross
River Rail will deliver transport capacity where it
is needed most. Inner-city rail services will reach
turn-up-and-go levels, with services arriving
initially every five minutes in the peak and 10
minutes in the off-peak.

As demand for trips from regional areas to
the CBD increases, and road capacity remains
relatively static, more people are forecast to opt
for trains as their preferred way to travel. With
Cross River Rail in place, rail is expected to cater
for the majority of all new peak-hour trips to the

CURRENT SEQ TRANSPORT SYSTEM

CBD

CBD over the next 20 years based on patronage
modelling undertaken for Cross River Rail. Around
23,000 trips each day will shift to public transport
by 2036, relieving pressure on the road and bus
network and reducing travel times and operating
costs for road users.

Evolving the structure of the rail network through
Cross River Rail opens up broader opportunities
to reshape the public transport system. Currently,
SEQ’s public transport network gives most people
a ‘single-seat” journey to work, with buses and
trains converging in the city centre causing
duplication of public transport services.

Brisbane City Council’s proposed 21-kilometre
metro system through the city centre would
complement Cross River Rail by addressing
problems at the core of the bus network. With
Cross River Rail and Brisbane Metro unlocking
key inner-city constraints, a truly integrated
network can be formed featuring suburban bus
routes feeding into turn-up-and-go rail and metro
services at transport hubs.

Together, Cross River Rail and Brisbane Metro
would achieve greater integration of the public
transport network and higher customer demand
than either solution on its own, setting a strong
foundation for future economic, urban and social
development.

FUTURE INTEGRATED NETWORK

CBD

LEGEND
mm— FEEDER

[ TRUNK

Figure 5: Most public transport services in Brisbane currently go from their origin to the city centre but
Cross River Rail will enable a shift to an integrated trunk and feeder network

E13



Platform for growth

Cross River Rail offers a platform for urban renewal
and agglomeration economies in the heart of
Queensland’s most significant economic centre.

Each station sits at the centre of a precinct
that is undergoing or will undergo significant
redevelopment over the next 20 vyears. Cross
River Rail will boost the scale of planned
redevelopment, shorten timeframes, improve the
quality of outcomes and revitalise surrounding
neighbourhoods.

Stations will support the growth of Brisbane’s
specialist health, science, cultural and education
precincts, amplifying their contribution to
the region’s growing knowledge economy by
connecting them to each other. Co-locating
knowledge businesses enables the ‘agglomeration’
benefits of sharing resources, collaborating
and innovating. As well as providing direct
employment, knowledge hubs act as a catalyst for
wider economic growth by generating exports and
supporting new industries.
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Cross River Rail stations will also:

e improve access and frequency of services
to the region’s premier sporting and event
destinations such as The Gabba, Suncorp
Stadium and  Brisbane  Showgrounds,
strengthening tourism offerings and lifestyle
opportunities

e improve access to SEQ’s primary government
districts in the southern CBD

e extend retailingand commercial opportunities
in the city centre

e expand the CBD across the Brisbane River.

Better, faster connections between major
centres across SEQ and Brisbane’s CBD will
drive sustainable regional growth and economic
development, giving people more choice about
where to call home or set up business. High-
quality transport links get people to work faster
and give businesses access to a broader pool of
workers.

More than a link for fast, frequent train services,
Cross River Rail will help achieve national
economic objectives of long-term growth and job
creation and continue the transition of the state’s
economy to high-value activities such as financial,
creative and knowledge-based services.
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Development around stations

Boggo Road station

Boggo Road station will become SEQ’s second
busiest transport interchange, connecting directly
to the existing Park Road rail and Boggo Road
busway stations, and future Brisbane Metro
services. A new pedestrian connection between
the Cross River Rail station and existing stations
will improve access to services across the region
by allowing interchange between the rail network
and busway system. The station will support the
development of the Boggo Road Urban Village,
The University of Queensland and the broader
health and education precinct incorporating the
Princess Alexandra Hospital and the Ecosciences
Precinct.

Woolloongabba station

Woolloongabba station will take rail to one of
Australia’s most iconic sporting venues, The
Gabba, as well as nearby health precincts and
entertainment areas. Located beside the existing
busway station, it will become part of a major
transport interchange for southern suburbs. A
nationally significant sport and events precinct
will emerge around the station, with pedestrian
pathways along all major roads including the
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northern side of Stanley Street where people
cannot currently walk. Opportunity exists for
Stanley Street to become an important pedestrian
and cycle link from the renewal and intensification
areas of Woolloongabba Central and Kangaroo
Point South to South Bank, South Brisbane and
the CBD.

Albert Street station

This ‘central’ city station will enliven the southern
CBD and assist in Albert Street’s evolution into
a subtropical boulevard. Brisbane’s first new
inner-city station in more than 120 years, Albert
Street station supports the emergence of a
mixed-use residential and employment precinct
adjoining the City Botanic Gardens, and will
extend retail opportunities into new parts of
the CBD. Commuters will save an average 10
minutes’ walking time to key destinations such
as the Queen Street Mall, Eagle Street Pier, QUT
Gardens Point and the Queen’s Wharf Brisbane
precinct. People with a physical or mobility
disability will also access these places more easily.
Pedestrianising Albert Street as part of the station
development will enhance Brisbane’s green spine,
which stretches from the City Botanic Gardens to
Roma Street Parkland.



Roma Street station

Cross River Rail supports the revitalisation
of Roma Street into a vibrant precinct, with
opportunities for commercial, residential and
mixed-use development. It will assist in releasing
the redevelopment potential of the Brisbane
Transit Centre and other key development parcels
to catalyse future growth in the city’s western
sector. It would also connect to Brisbane Metro.
Easy access to event and cultural venues including
Suncorp Stadium and the Kurilpa Bridge will
support the planned expansion of the CBD across
the river into Kurilpa and South Brisbane.

Exhibition station

The area surrounding Exhibition station s
experiencing rapid residential and commercial
development. The station will support the
next redevelopment phase of this 108-hectare
precinct, which includes the $2.9 billion Brisbane
Showgrounds Regeneration Project. The existing
station, which serves the annual Ekka, will be
upgraded to become fully operational, promoting
rapid market uptake of development opportunities
and greater commercial yields. Located within
walking distance of the new Herston Quarter
development and close to sporting and
entertainment venues, the upgraded station will
provide thousands of residents with easy access to
the CBD, and connections to northern, southern,
eastern and western rail lines. It will also give
patients, visitors and staff at the Royal Brisbane
and Women’s Hospital new access to train travel,
with dedicated pedestrian links connecting the
station to Bowen Bridge Road.




Economic foundation for delivery

Detailed economic analysis undertaken for Cross
River Rail demonstrates significant gains to the
Queensland economy from delivering the project.

A cost benefit analysis (CBA) was conducted as
part of this economic analysis in mid-2016. CBA is
universally accepted as the preferred technique to
assess the priority of infrastructure investments,
allowing for the comparison of projects across
Australia. It considers the ‘whole-of-life’ cost of
the infrastructure, both capital and operating
costs.

The CBA resulted in a positive BCR of 1.21 in June
2016. Recently, the CBA was updated to reflect
policy and other changes that have occurred
over the last year. The updated CBA shows a BCR
of 1.41, which means Queensland will receive
$1.41 of benefits for every dollar invested.
(Factors such as increased public transport
patronage due to lower fares, the rollout of a
new rail signalling system prior to Cross River
Rail and updated Queensland Government
demographic data led to this improvement in the
BCR.) This is a positive result, comparable with
BCR’s for Sydney Metro and Melbourne Metro.
Sensitivity testing demonstrates that Cross River
Rail remains viable under a range of potential
scenarios such as increased construction costs.
Independent specialists reviewed and confirmed
the appropriateness of inputs and outcomes of
the Cross River Rail patronage and economic
modelling.

Brisbane has relatively low public transport use
compared to Sydney and Melbourne, with a
large percentage of all trips made by car. Until
recently, fares were the highest in Australia
following large increases over a number of years.
Inner-city congestion-busting investments have
focussed on road rather than rail networks over
the past decade, which has also drawn commuters
away from trains. Fairer Fares has seen an uplift
in patronage, and with limited scope for future
inner-city road investments, and major arteries
into the CBD already operating at 90 per cent
capacity in the peak, more people are expected
to opt for public transport. As the main transport
connection to regional areas, rail will capture the
largest share of this growth.

Cross River Rail’s estimated cost of delivery is
S5.4 billion®. Underground station works such as
excavation and structural works represent the
largest capital cost item, with tunnelling works,

3 Costs are presented in nominal terms.
4 Benefits are presented in present value.
> Assumes a 30-year operation period.
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rail systems and surface works also accounting
for a significant proportion. Analysis was also
completed on the ongoing costs associated with
operating and maintaining the new infrastructure
over a 30-year operating period. Figure 8 presents
a summary of project costs.

Cross River Rail is expected to deliver wider
economic benefits of $1.2 billion*, and land-use
benefits such as positive impacts on the density of
economic activity and city-building. These wider
economic benefits are not captured by the CBA and
include benefits such as more people participating
in the workforce and reduced transport costs
leading to optimal business performance.

Modelling suggests Cross River Rail will contribute
$3.282 billion*to Queensland’s gross state product
during the project’s construction and operation®.

Cross River Rail is expected to generate about
1,500 direct and indirect full-time equivalent jobs
each year during construction with 500 jobs per
year ongoing.

Passenger transport users will be significant
beneficiaries of Cross River Rail through faster, less
crowded and more reliable services, and less time
wasted waiting at stations. As more people shift
to rail and congestion eases, freight operators and
car drivers will also feel the benefits. Road users
account for around half of all anticipated benefits
due to the sheer volume of daily trips taken across
the region.

In accordance with Australian Government
requirements regarding the investigation of value
capture as a means of alternative funding for
infrastructure projects, the Detailed Business Case
explored a broad range of value capture scenarios.
While Cross River Rail presents real opportunity
for value creation through urban revitalisation, the
Queensland Government’s commitment to fully
fund Cross River Rail is not contingent on funding
from alternative mechanisms including value
capture. The Cross River Rail Delivery Authority
is currently developing strategies to facilitate
economic development for community purposes
within Cross River Rail Priority Development
Areas around station precincts. Value uplift to
government-owned land within these precincts
presents a potential opportunity to contribute to
project funding.



Economic Analysis Results (7% discount rate)
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Figure 7: Key results of the economic analysis conducted for Cross River Rail show an overall positive
benefit could be achieved by investing in the project
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Figure 8: Cross River Rail’s cashflow profile (years 2016 to 2048)
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Planning the future

Years of planning and investigation underpin
Cross River Rail, with a six-stage process used to
assess the best solution and determine its final
design and alignment (see Table 1). An extensive
body of work undertaken for numerous transport
infrastructure projects, government planning
processes and Cross River Rail itself informed this
decision-making process.

Cross River Rail was first proposed in 2010 and a
business case was initially completed in 2011. In
2012, Infrastructure Australia nominated Cross
River Rail as one of the nation’s most critical
projects. The same year, an independent panel
of experts commissioned by the Queensland
Government, reviewed the business case and
concluded it was robust.

In June 2016, the business case was updated
to reflect current market conditions and costs,
respond to regulatory changes and incorporate
investigations,

recent  technical up-to-date

forecasting, revised modelling and a refined
design and alignment.

Cross River Rail today is more affordable than the
solution proposed in 2011, with a shorter tunnel,
optimised station locations and design, reduced
community impacts and an alignment that better
matches transport needs.

These changes and their potential impacts
on the natural environment and surrounding
communities are detailed in the Cross River Rail
Request for Project Change (February 2017). The
Queensland Coordinator-General approved this
request in June 2017¢, effectively providing the
key environmental approval needed to proceed to
delivery.

Cross River Rail directly aligns with key plans and
policies at all tiers of government.

e Australian Infrastructure Plan
e State of Australian Cities

e Urban Transport Strategy

e Smart Cities Plan

¢ Queensland Government Objectives

e State Infrastructure Plan

e Transport and Main Roads Strategic Plan
e Queensland Rail Strategic Plan

e Connecting Brisbane

¢ Connecting SEQ 2031
e Shaping SEQ
e South East Queensland's Rail Horizon

e Brisbane City Plan

e Brisbane City Centre Master Plan

e Brisbane Vision 2031

e Brisbane Economic Development Plan
e Brisbane Long Term Infrastructure Plan

6 Both the Cross River Rail Request for Project Change and the Coordinator-General’s response can be downloaded from

www.statedevelopment.qld.gov.au
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Strategic Options
Analysis

Infrastructure
Investment
Options Analysis

Rail Infrastructure
Options Analysis

CBD Alignment
and Station
Options Analysis

Tunnel Length
Options Analysis

Northern
Connection
Options Analysis

The analysis began by examining different ways to meet
forecast transport demand including reforms to optimise
existing networks such as better timetabling or fairer
fares, operational efficiency measures such as longer,
newer trains or new infrastructure investments.

The next stage considered whether to invest in road
infrastructure or public transport infrastructure (either
bus or rail).

Various heavy rail solutions were examined such as
duplicating the Merivale Bridge, replacing the Cleveland
and Ferny Grove rail lines with light rail and a combined
bus and train tunnel.

The location of Cross River Rail’s southern CBD
station—whether at George Street or Albert Street—was
examined along with the alignment through the CBD.

The value of including a long Cross River Rail tunnel (from
Yeerongpilly to Spring Hill) versus a short tunnel (moving
the southern portal to Dutton Park) was considered.

Whether or not to connect Cross River Rail to northern
rail networks was considered, together with the
supporting activities this would require.

Table 1: A six-stage options analysis was used to select Cross River Rail as the transport solution for SEQ
and to refine its alignment and design




Considering communities

As a large piece of infrastructure delivered in a
highly urbanised environment, Cross River Rail will
inevitably impact on roads, public utilities, existing
and planned developments and public and
private land. The design and alignment however
minimises impacts on the natural environment and
surrounding communities. Much of Cross River
Rail is underground or on existing Queensland
Government land. Analysis demonstrates there
is equity between the recipients of benefits
and bearers of associated costs. For example,
homeowners around stations will be affected by
construction traffic but they will benefit later from
better publictransport. Asustainability assessment
shows that, overall, Cross River Rail will contribute
to positive economic, environmental and social
outcomes (see Table 2).

An environmental impact statement conducted for
Cross River Railin 2012 comprehensively examined
potential impacts and outlined how they would
be managed. The Request for Project Change
updated this assessment. A new environmental
management plan has been prepared, based on
the reference project considered in the Detailed
Business Case’.

Not all social impacts can be quantified but they
must be accounted for in decision-making. Altering
traffic flows during construction, for example, can
impact how locals move around. An additional

social impact assessment helped articulate these
impacts for the Detailed Business Case. It found
that negative impacts would be less likely, with
smaller consequences, compared to the solution
proposed in 2011 due to changes in the design
and alignment.

Residential property resumptions are no longer
required and fewer commercial properties
will be impacted. Affected property owners
have been contacted about potential impacts,
including volumetric resumptions of land beneath
properties.

Extensive public consultation has been undertaken
for Cross River Rail by the Queensland Government,
giving local residents and the broader community
opportunity to shape the design of Brisbane’s new
river crossing. This consultation revealed broad
support for an inner-city public transport solution,
with many people recognising the need to improve
public transport capacity and frequency.

The Queensland Government will continue to
engage with the community and key stakeholders
throughout future phases of the Cross River Rail
project.

7 The Cross River Rail Request for Project Change Draft Outline Environmental Management Plan is the key reference document
for managing potential impacts of project construction and operation. It also outlines sustainability considerations and can be

downloaded from www.statedevelopment.qld.gov.au
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SUSTAINABILITY ASSESSMENT OUTCOMES

SUSTAINABILITY RATING ACHIEVED
PRINCIPLES

POOR COMPLIANT BASIC MODERATE ADVANCED

Connected to the
wider system

Fit for the future
(resilient and
adaptive)

Biodiversity

Reduced resource
use

Social and
community
benefits

Equity

Local and regional
context

Economic
advancement

Innovation

Table 2: A sustainability assessment, conducted for the Detailed Business Case, demonstrates that Cross
River Rail will contribute to positive economic, environmental and social outcomes
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Delivering Cross River Rail

A delivery authority has been established to lead
the development, procurement and delivery of
Cross River Rail. It operates outside the political
framework with an independent board, while still
being subject to the oversight of the Queensland
Government.

Cross River Rail is expected to take around five years
to construct. Procurement is scheduled to begin
later this year, along with some early construction
works. Construction should be completed in 2023,
with system testing and commissioning extending
into 2024.

Analysis of legislative issues such as planning and
environmental approvals shows that Cross River
Rail can be delivered within Queensland’s existing
legislative framework. Procurement activities will
be undertaken in accordance with government
policies such as the Queensland Procurement
Policy. Local industry will be provided with full, fair
and reasonable opportunities to tender for work
on Cross River Rail, according to the Queensland
Charter for Local Content. Opportunities to
be involved in the project will also extend to
Queensland industry beyond the South East
Queensland region.

E24

Cross River Rail may be procured and delivered
as a single package or multiple packages of
work by government alone or in partnership
with the private sector. The Cross River Rail
Delivery Authority is now examining these
options. Analysis undertaken for the Detailed
Business Case indicates that a long-term contract
(construction and maintenance), with significant
and appropriate risk transfer to the private sector,
would be appropriate to deliver the tunnel and
new underground stations, which account for the
bulk of construction works.
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PROJECT BACKGROUND

PROJECT BACKGROUND

CHAPTER SUMMARY AND CONCLUSIONS:

First proposed in 2010, the Cross River Rail (CRR) Project is the Queensland Government’s highest
priority infrastructure project and is deemed as a High Priority Initiative by Infrastructure Australia.

Numerous investigations into South East Queensland’s (SEQ) public transport network undertaken
over the past decade have identified the capacity of the inner-city rail network as a key constraint to
the transport network’s expansion.

In May 2012, the Queensland Government commissioned an expert independent panel to review the
CRR Project. The panel concluded that the assessment of the CRR Project had been comprehensive
over a period of time and exhibited no obvious major flaws.

In the seven years since the CRR Project was first proposed, additional studies investigating solutions
to SEQ’s transport challenges have been undertaken. Key findings from these studies include:

— The Queensland Government has investigated and implemented many reform options to improve
the efficiency of the transport network.

— Railis the backbone of the region’s future passenger transport system.

— New generation signalling will enable the existing network to more effectively meet forecast
increases in demand and is the preferred way to improve network efficiency.

— The CRR Project is the preferred infrastructure investment option to meet demand for future
capacity.

In June 2016, the Queensland Government completed the CRR Detailed Business Case 2016, which
was subsequently submitted to the Australian Government. Policy and other changes have occurred
since then that require consideration, such as the following:

— The Queensland Government has committed funding to deliver a new inner-city rail signalling
system through the European Train Control System (ETCS) — Inner City Project. Recent Analysis
confirms that the CRR Project provides substantial net benefits over and above the benefits of the
ETCS — Inner City Project (refer section 1.4).

— In December 2016, the Department of Transport and Main Roads (TMR) lodged a request for
project change application with the Queensland Coordinator-General. The Coordinator-General’s
published response concluded that the CRR Project, together with amended conditions, would
result in acceptable overall outcomes.

— In response to the recommendations of the independent Fare Review Taskforce, the Queensland
Government introduced the Fairer Fares package, which took effect from 19 December 2016.
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1.1 Purpose and Overview of this Chapter
The purpose of this chapter is to provide an overview of the history of the CRR Project. This chapter outlines:

= previous studies, reports and business cases completed that identified the CRR Project as the preferred
infrastructure solution and confirmed the strategic need for the project

= related projects that may be impacted by, or have an impact on, the delivery of the CRR Project.

1.2 Project Background

First proposed in 2010, the CRR Project is the Queensland Government’s highest priority infrastructure
project. It ranked number one on the Queensland Government’s list of projects submitted to Infrastructure
Australia in September 2015.

In 2012, Infrastructure Australia nominated the CRR Project as one of the nation’s most critical projects,
recognising the CRR Project’s capacity to transform Brisbane, support critical freight networks and grow the
state’s economy. Infrastructure Australia assessed the first stage of the project (the north—south core) as
‘ready to proceed’ in February 2012.

In June 2016, the Queensland Government completed the CRR Detailed Business Case 2016. In preparing the
CRR Detailed Business Case 2016, expert advisors were engaged to undertake transport patronage modelling
(Jacobs/PwC) and economic modelling (KPMG), which contributed to the key findings of the CRR Detailed
Business Case 2016. The transport patronage and economic modelling were subject to independent peer
review by leading industry experts including Bitzios Consulting (transport patronage modelling) and Douglas
Economics (economic modelling).

The CRR Detailed Business Case 2016 was subsequently submitted to the Australian Government for
consideration.

1.2.1 Activities Following Completion of the CRR Detailed Business Case 2016

The business case prepared for the CRR Project in September 2011 was used as the basis for the approval
granted by the Queensland Coordinator-General on 20 December 2012.

On 5 December 2016, TMR lodged a request for project change application with the Coordinator-General. It
outlined the key changes made to the CRR Project since 2011, the potential impacts of these changes on the
natural environment and surrounding communities and how they would be managed.

The proposed changes included:

= reducing the total project length from 18 kilometres to 10.2 kilometres, including some alterations to the
underground alignment of the tunnel

= reducing the extent of underground tunnelling from 10 kilometres to 5.9 kilometres
= changing the location of the southern and northern portals

= slightly altering the location of the proposed Albert Street, Boggo Road, Woolloongabba, Roma Street and
Exhibition stations

= pedestrianising sections of Albert Street between Charlotte Street and Elizabeth Street

= changing the tunnel construction method from bored to mined for some sections
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= reducing the number of surface properties requiring acquisition from 108 to 29 (no residential properties
are now required)

= realigning Roma Street Station

= increasing the number of spoil placement locations from one (Swanbank) to five potential sites (Brisbane
Airport, Swanbank, Pine Mountain, Larapinta and Port of Brisbane).

In June 2017, the Coordinator-General published an evaluation of the proposed project changes. The Cross
River Rail Project: Coordinator-General’s Change Report (Change Report) concluded that the changes to the
CRR Project, together with amended conditions imposed in the report, would result in acceptable overall
outcomes. The Change Report, including details of conditions and recommendations, can be found on the
Department of State Development webpage.

Following the finalisation of the CRR Detailed Business Case 2016, a number of assumptions and parameters
underpinning the transport and economic analysis changed. These changes, and their impacts on the CRR
Project analysis, were outlined to the Coordinator-General.

Changes include the following:

= Revised SEQ demographics: In April 2016, Queensland Treasury publicly released revised demographics
(population and employment) for the region (2015 edition). The previous set of demographics was
initially used as the basis for analysis in the CRR Detailed Business Case 2016.

=  Confirmation of funding for the ETCS — Inner City Project: In June 2016, the Queensland Government
approved the ETCS — Inner City Project to proceed to procurement. The economic appraisal conducted
for the CRR Project initially did not include the ETCS — Inner City Project as part of the central (or ‘most
likely’) case, given the project was unapproved at the time. However, the ETCS — Inner City Project was
included in other economic scenarios to better understand its potential impact.

= Announcement of the Fairer Fares scheme: In June 2016, the SEQ Fare Review was completed and the
Queensland Government announced a revised fare scheme. Fairer Fares adopted a simplified public
transport zoning structure and reduced fare levels to make fares more affordable for commuters. The
modelling and economic analysis conducted for the CRR Project initially used the previous public
transport zone system and fares as the basis for forecasting patronage numbers.

The economic analysis conducted for the CRR Project was updated in July 2017 to incorporate these
changes. Further detail can be found in Chapter 7: Economic Analysis.

Refinements to the CRR Project’s design and engineering have also been made since June 2016. These are
reflected in the Reference Project presented in Chapter 5: Reference Project.

In June 2017 the Queensland Government committed to fully fund the CRR Project.

1.2.2 Background Studies

A number of previous studies have assessed SEQ’s public transport network over the past decade. Key
studies, reports and projects include:

= |nner City Rail Capacity Study (2008)
= Rail Assessment of Capacity Alternatives Study (2008)

® Integrated Transport and Land Use Strategy — Inner City (2009)
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= Rail Strategy for South East Queensland (2010)
= Cross River Rail Business Case (2011)

= Cross River Rail Environmental Impact Statement (EIS) including Coordinator-General Evaluation Report
and Conditions (2012)

= |ndependent Panel Review — CRR (2012)

= Brisbane Inner Rail Solution (2012-2014)

= Cross River Rail Business Case Addendum (2013)

= Bus and Train Project (2014)*

= South East Queensland Capacity Improvement Project (2014).

These studies and business cases reached the common conclusion that the capacity of Brisbane’s inner city
to grow and support the region’s population, employment and economic growth will be limited if transport
constraints are not addressed.

1.2.2.1 Inner City Rail Capacity Study

The Inner City Rail Capacity Study (ICRCS), released in October 2008, identified that the limited capacity of
the inner-city rail network significantly constrains the number of additional trains that can be introduced on
rail lines servicing the region. It also found that additional capacity is needed to meet forecast

passenger demand.

The ICRCS assessed various options to increase rail services through the inner city. These were considered as
part of an integrated inner-city transport network that would support the future expansion of the central
business district (CBD) and inner city.

The ICRCS identified two new rail links to meet inner-city rail capacity requirements. The CRR Project is the
first of these projects and is designed to provide additional north-south corridor capacity through the inner
city. Atunnel to address western line capacity constraints, further expanding inner-city capacity, is the
second link. Three corridor options for each of the two new rail links were identified in the ICRCS. The
assessment of a north-south river crossing constituted pre-feasibility work for the CRR Project 2011.

1.2.2.2 Rail Assessment of Capacity Alternatives Study

The Rail Assessment of Capacity Alternatives Study (RACAS) was commissioned in 2008 by the then
Queensland Transport and TransLink Transit Authority. It sought to identify and investigate the feasibility,
impact, cost and capacity benefit of operating policy options and any associated infrastructure measures
to improve rail capacity. RACAS recognised that the relatively long lead time for proposed major rail
infrastructure upgrades meant that urgent alternative action was required to prevent significant erosion
of service levels on the rail network.

RACAS recommended a prioritised program of alternative capacity measures for possible implementation
over five to seven years. The measures were designed to preserve current capacity, change passenger travel
demand patterns and ultimately enhance network capacity. This package of initiatives included peak
spreading, eliminating Mayne Yard stabling conflict movements, active management of passenger loading
and unloading, rescheduling the Express Passenger Train service and fine-tuning inner-city headways.

1 Not formally considered by government.


http://www.tmr.qld.gov.au/Projects/Name/I/Inner-City-Rail-Capacity-Study/Inner-City-Rail-Capacity-Study-publications.aspx
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RACAS noted that these solutions alone would not fully meet the forecast capacity and demand gap on all
lines, nor remove the need for major investment in passenger rollingstock and infrastructure (above and
beyond that currently committed). RACAS did, however, identify significant opportunities to narrow the gap.

1.2.2.3 Integrated Transport and Land Use — Inner City Strategy

The 2009 Integrated Transport and Land Use — Inner City Strategy (ITALICS) considered capacity constraints
faced by rail and bus and the difficulties associated with increased demand in and through Brisbane’s CBD.
The strategy informed Connecting SEQ 2031 (CSEQ) (transport policy supporting the regional plan) and the
detailed feasibility phase of the CRR Project 2011.

The strategy examined how gaps in the transport network could be addressed in a coordinated way and
aligned with preferred land-use development patterns, along with planned and committed investments. Key
findings include:

= Brisbane’s inner city will experience significant intensification of land-use activity and development, as
will areas adjacent to the CBD along major transit corridors.

= With coordinated land-use planning and provision of adequate public and active transport, inner Brisbane
has the capacity to accommodate a significant proportion of employment and dwelling targets outlined in
the South East Queensland Regional Plan 2009-2031 (SEQRP).

= Accessibility between nodes within the inner city will be key to the future success of Brisbane’s CBD.
Inner-city employment forecasts will only be realised if travel to and within the inner city remains
convenient and reliable.

The preferred ITALICS strategy proposed a new north-south rail link via Park Road, Woolloongabba, the CBD
and the Exhibition line (initially). Ultimately the line would extend to the north-west. This strategy was
considered the most complementary to the preferred land-use strategy by serving areas most in need of
additional capacity and most likely to grow first.

The ITALICS also suggested a program of policy interventions, network improvements and additional
infrastructure to address capacity issues facing inner Brisbane, particularly the inner-city passenger
distribution task over the short, medium and long-term.

Recommendations implemented by state and local government include:

= better integration between regional land-use planning and transport planning
= developing a CBD master plan for Brisbane

= implementing neighbourhood plans

= delivering sections of the Eastern and Northern busways.

1224 Rail Strategy for South East Queensland

The Rail Strategy for South East Queensland (Rail Strategy for SEQ), completed in 2010, was an input to
CSEQ. Key guiding principles for the rail network identified by the strategy include: safety; ecological
sustainability; financial responsibility; and supporting government priorities.
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Taking a long-term view (50 years) of the rail network, the Rail Strategy for SEQ proposed a master plan that:
= supports the optimum performance of the total network

= supports the rail transport needs of the community

= supports the rail transport needs of industry

= exploits opportunities for future growth

= provides the framework for informing Queensland Government investment in the rail network

= facilitates external investment in the rail network

= facilitates effective management of the rail network asset.

The key relevant issues and emerging challenges identified include:

= Population growth: Increased population is driving a significant increase in travel demand, placing further
pressure on the capacity and performance of the existing system.

= Economic growth: Commercial and industrial activity is driving significant growth in freight volumes,
including international, interstate, inter-regional and local freight.

= Congestion: Transport activity associated with population and economic growth may exceed the capacity
and performance of the transport system, with consequent congestion limiting the network’s overall
capacity and performance.

= Cost of infrastructure: Planning must consider innovative solutions to maximise the use of existing
infrastructure capacity. This emphasises the importance of investing in the existing network to maintain it
to a fit-for-purpose standard.

= Competitiveness of Queensland industry: Industry must be supported by a transport system that delivers
higher standards of freight transport.

1.2.2.5 Cross River Rail Business Case 2011

Infrastructure Australia assessed the CRR Business Case 2011 and gave the project ‘ready to proceed’ status
in mid—2012. The Queensland Government undertook a comprehensive assessment of the impacts of the
CRR Project to prepare an environmental impact statement (EIS). The process involved extensive
consultation with key stakeholders, including the broader community. The Coordinator-General approved
the EIS in December 2012 and indicated that, subject to the conditions of the EIS being met, project impacts
could be avoided or minimised to an acceptable degree.

The CRR Project 2011 consisted of 10 kilometres of twin single-track tunnels between Yeerongpilly (in the
south) and Victoria Park (in the north). Four new underground stations were proposed at Woolloongabba,
Boggo Road, Albert Street and Roma Street as well as five kilometres of additional surface tracks south of
Salisbury. At the southern end, a new surface station at Yeerongpilly and minor upgrades to Moorooka and
Rocklea stations were proposed.

At the northern end, a new surface station at the Exhibition site was planned. From the northern portal at
Victoria Park, three kilometres of two additional surface tracks on the Exhibition Loop was proposed, plus
additional track construction and realignment through Mayne Yard.
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1.2.2.6 Independent Panel Review — Cross River Rail

In May 2012, the Queensland Government commissioned an expert independent panel to review the CRR
Project. The panel concluded that the assessment of the CRR Project had been comprehensive over a period
of time and exhibited no obvious major flaws.

The panel noted that the cost estimates and business case appeared robust and that the CRR Project would
deliver significant benefits and a step-change in public transport capacity to support future growth. The
panel also recommended implementing, as a priority, a program of short to medium-term initiatives to
increase rail capacity and optimise the use of existing infrastructure and services.

The panel recommended developing more accurate capital costings for the CRR Project, confirming the
extent of capacity enhancements and developing a detailed implementation plan, including
funding arrangements.

1.2.2.7 Brisbane Inner Rail Solution

The Brisbane Inner Rail Solution (BIRS) is a program of works and initiatives to accommodate growth and
address inner-city capacity constraints in the existing rail system. It was initiated in light of the findings of the
independent panel appointed to review the CRR Project.

The program includes delivery of an early capacity works program — a package of value-for-money, short to
medium-term solutions that include capital works such as signal enhancements — and routine operational
improvements such as revisions to timetabling to defer the need for the CRR Project from 2016 to
approximately 2021. The BIRS also includes delivery of the CRR Project between Yeerongpilly and

Victoria Park.

The Queensland Government submitted the BIRS (both early capacity works and the CRR Project) as part its
2012 submission. Key elements of the early capacity works program have now been delivered.

1.2.2.8 Core Cross River Rail Business Case Addendum (2013)

The CRR Business Case 2011 recommended proceeding with the core of the CRR Project (10-kilometre
tunnel section only) as the first stage. The core CRR Project had a significantly reduced capital spend
compared to the full Reference Project 2011 while still playing a key role in achieving the required transport
goals.

In March 2013, TMR developed an addendum to the CRR Business Case 2011 (the CRR Addendum). The CRR
Addendum focussed on the core CRR Project. Assessment included in the CRR Addendum confirmed the
core CRR Project as a viable project in its own right. The core CRR Project did not change the full reference
design proposed in the CRR Business Case 2011, but rather offered a staged solution to deliver the full
project, with minimal redundant works. It also indicated the core CRR Project could be delivered within the
conditions of the EIS report and approvals for the CRR Project.

The core CRR Project consisted of 10 kilometres of twin single-track tunnels between Yeerongpilly and
Victoria Park, four new underground stations at lower Albert Street, Roma Street, Woolloongabba and Boggo
Road Urban Village and southern and northern surface works.

1.2.2.9 Bus and Train Project (BaT Project)

From late 2013, TMR, as part of an integrated project team including Projects Queensland, Queensland Rail
and Brisbane City Council (BCC), developed a reference design for the BaT Project. Concurrently, an EIS
process commenced, including several rounds of community consultation on the reference design.
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The BaT Project combined previous planning for the CRR Project with BCC’s Suburbs 2 City study. It proposed
a bus and rail solution to capacity constraints at key inner-city locations, including the inner-city rail network,
Merivale Bridge, Central Station, Cultural Centre bus precinct and Captain Cook Bridge.

The BaT Project proposed a four-kilometre integrated bus and rail link extending from Dutton Park (in the
south) to Spring Hill (in the north). Passing under the Brisbane River and CBD, the BaT Project included new
underground bus and rail stations at Woolloongabba, George Street and Roma Street.

The BaT Project commenced but did not complete the business case phase. It was afforded ‘threshold status’
by Infrastructure Australia in 2014.

Recent investigations have confirmed the value of a rail-only solution and the Queensland Government has
selected the CRR Project as the preferred solution (see further discussion in Chapter 4: Options Analysis).

1.2.2.10 South East Queensland Capacity Improvement Project

The South East Queensland Capacity Improvement Project (SEQCI), undertaken by TMR in 2014, assessed
network improvement scenarios available to meet future passenger and freight demand. The SEQCI project
aimed to:

= identify infrastructure and operational options that align with, and realise, passenger and freight benefits
and support efficient operations over the next 10 and 20 years

= undertake a holistic, integrated assessment of operational and infrastructure options to identify the most
cost-effective, value-for-money investments for passenger and freight travel

= develop 10 and 20-year investment options for the SEQ rail system to support passenger and
freight requirements

= provide the basis for the development and implementation of a 10-year rail investment strategy for the
SEQ rail network (a priority initiative for TMR), having regard to the development of the SEQ rail network.

SEQCI considered infrastructure and non-infrastructure enhancements that would be required if demand for
trains reached certain levels. (Strategic transport models were undertaken for 2021 and 2031.)

SEQCI provided a range of potential options to improve network capacity in the northern, southern, eastern
and western rail corridors. These options all offered incremental improvements, rather than the step-change
afforded by a major new infrastructure solution.

1.3 Options Assessment

Before Building Queensland commenced the CRR Detailed Business Case 2016, TMR assessed various
options to meet the region’s transport needs in consultation with other Queensland Government agencies.

This options assessment drew on previous studies and analysis, as well as relevant policy documents such as
the State Infrastructure Plan (SIP), SEQRP and CSEQ. As required by the SIP, the assessment considered
reform, network efficiency and infrastructure investment options. Options and sub-options were assessed
through a multi-criteria analysis as required by the Queensland Government’s Project Assessment
Framework.

Options for a solution to meet identified needs were assessed at multiple levels that considered strategic
options, infrastructure investment options, rail infrastructure options and details regarding alignment, length
and connection points.
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The options assessment confirmed that transport services to Brisbane’s CBD are compromised, with all
modes either at, or near, their effective capacity. High-capacity public transport is needed to support the
inner-city economy, given the city’s spatial constraints and limits on private vehicle travel. More is required
from rail given its high capacity and suitability for longer distance travel from residential areas to
employment centres. Currently, rail is unable to perform its role given the limited capacity of the rail system
through the heart of the network (that is, through the CBD). If left unaddressed, this will lead to delays with
unacceptable costs and lost opportunities.

Options to address these challenges and issues were categorised as reform, network efficiency or
infrastructure investment options. Identified reform options have been largely implemented to the
extent possible.

Rail has been identified by the SIP and other strategic and planning studies as the backbone of the region’s
future passenger transport system (refer to Chapter 2: Strategic Context).

New generation signalling (see Section 1.4.1) will enable the existing network to more effectively meet
forecast increases in demand and, as such, was identified as the preferred network efficiency option. The
CRR Project was identified as the preferred infrastructure investment option to address the investment

need.
1.4 Related Projects
1.4.1 ETCS — Inner City Project

In June 2016, the Queensland Government approved the ETCS — Inner City Project to proceed to
procurement. The ETCS — Inner City Project will deliver ETCS Level 2 (L2) technology within Brisbane’s inner
city. The ETCS — Inner City Project is expected to become operational in 2021, bridging existing capacity
constraints on the SEQ rail network and the medium-to-long term capacity benefits of the CRR Project. The
signalling system will boost inner-city rail capacity by allowing trains to travel more frequently.

Introducing ETCS L2 in advance of the CRR Project will reduce implementation risks associated with bringing
CRR into service by ensuring key enabling activities are completed and that stakeholders are familiar with
tunnel systems (as ETCS L2 signalling must be delivered in the tunnel section).

The CRR Project delivers substantial net benefits to rail passengers and the SEQ rail network over and above
the benefits delivered by ETCS L2. The scope of the ETCS — Inner City Project is the area of rail network
between Northgate and Milton, including both mains and suburban lines. This encompasses the key network
section through which all trains must pass and includes the railway stations of Roma Street, Central, Fortitude
Valley and Bowen Hills. While the ETCS — Inner City Project will improve the network capacity in the northern
and western corridors, it does not provide additional capacity to the Gold Coast and Beenleigh lines.

1.4.2 Queensland Rail Stabling Program

Additional stabling facilities are required to meet the growing demand for rail services in SEQ. The
Queensland Rail Stabling Program will provide purpose-built, modern train stabling facilities across the
network and increase stabling capacity to accommodate expansion of the passenger train fleet.

Well-located stabling facilities increase reliability, reduce network operating costs, improve network capacity
(relieving pressures, junction conflicts and freeing up valuable track space) and ensure faster response times
in case of track or train failure.
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Trains return to the stabling facility at the end of service and are parked on the site throughout the night (or
when they are not in use). At night, trains parked on the site are cleaned and prepared for the next day’s
service. Sometimes this might include minor maintenance activities, removing waste, decanting and

routine inspections.

Queensland Rail has begun delivering the first stage of this project, which includes constructing new
facilities at:

= Banyo (capacity for four six-car trains)

Elimbah (capacity for eight six-car trains)
= Robina (capacity for four six-car trains, additional to current capacity)
= Woombye (capacity for four six-car trains).

A fifth stabling facility has been constructed at Kippa-Ring (10 six-car trains) as part of the Moreton Bay Rail
Link Project.

TMR is progressing planning for an upgrade to the existing Mayne Yard stabling facility.
1.4.3 Brisbane Metro

Brisbane Metro proposes a 21-kilometre metro system on the existing busway linking Eight Mile Plains, Royal
Brisbane and Women’s Hospital (RBWH) and UQ Lakes busway stations.

It features two new high-capacity metro lines:
= Metro 1 — Eight Mile Plains busway station to Roma Street busway station
= Metro 2 — RBWH busway station to UQ Lakes busway station.

Brisbane Metro will introduce a new fleet of around 60 metro vehicles, each with the capacity to carry up to
150 passengers, which can use the busway alongside regular bus services.

Brisbane Metro will also deliver:

= anew underground metro station at the Cultural Centre
= metro services to 18 existing busway stations

® interchange opportunities at 11 locations

= conversion of Victoria Bridge to a ‘green bridge’ for metro and bus services, as well as pedestrians and
cyclists

= anew depot facility for metro vehicles.

The complementary nature of Brisbane Metro and the CRR Project would help connect people to where they
want to go at times they want to travel in and around the city and create options for the future. By unlocking
the core of the transport network, the CRR Project and Brisbane Metro would underpin future economic,
urban and social development within Brisbane, in surrounding areas and beyond. Together, they would
achieve greater integration of the public transport network and higher customer demand than either
solution on its own.

There is the opportunity for the Brisbane Metro Project to be configured to complement both the CRR
Project and the extensive network of busways. Impacts and interdependencies of both projects were
considered in the Brisbane Metro Business Case (May 2017) which was developed by BCC. For example, the
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business case proposed interchange opportunities between bus, metro and rail at Boggo Road and Roma
Street and avoided impacting on land in the CRR corridor, including the Goprint site at Woolloongabba.

The CRR Delivery Authority (CRRDA) is working with BCC to ensure an appropriate level of planning and
coordination as the two projects are implemented.

1.4.4 Inland Rail

Inland Rail is a new 1,700-kilometre freight rail connection between Melbourne and Brisbane that avoids the
congested Sydney network and travels via regional Victoria, New South Wales and Queensland. It will
connect Australia’s capital cities, farms, mines and ports, creating jobs, reducing supply chain costs and
making Australian exports more competitive. The Australian Government committed $594 million in the
2016-17 budget towards land acquisitions and environmental studies for the project. As part of the 2017-18
budget, the Australian Government committed to the full delivery of Inland Rail (excluding a connection to
the Port of Brisbane), with an additional $8.4 billion equity investment in the Australian Rail Track
Corporation.

Ultimately, the delivery of Inland Rail will increase the demand for rail freight on the SEQ rail network,
particularly to the Port of Brisbane. Under the CRR Project, passenger and freight services will continue to
share rail track through Brisbane, with a curfew on freight during peak passenger demand periods. This is
manageable in the short to medium-term, based on existing freight forecasts and provision of minor rail
infrastructure upgrades in the corridor to improve operational efficiencies.

A long-term solution for rail freight access to the Port of Brisbane will still be needed. A recent study
undertaken by the Australian Rail Track Corporation concluded that the existing rail corridor to the port will
be insufficient to meet long-term freight demand and investing in a dedicated route to the port will

be required.
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STRATEGIC CONTEXT

CHAPTER SUMMARY AND CONCLUSIONS:

= Significant population growth in SEQ, coupled with economic and employment growth, underpins
increasing demand for infrastructure and services.

= Around 80 per cent of population growth will be outside Brisbane, with more than 1.2 million new
residents forecast to settle in areas such as the Gold Coast, Ipswich, Sunshine Coast, Moreton Bay
and Logan. Conversely, much of the employment growth is expected to remain within Brisbane,
which will accommodate around 45 per cent of total SEQ jobs growth between 2011 and 2041.

= This distribution of homes and jobs across SEQ reflects the desired strategic direction established
by key plans and policies at all levels of government.

= SEQ’s transport network must cater for increased demand to Brisbane’s CBD by better linking
outlying residential areas to the region’s key employment hub. Employment growth in the CBD and
inner city — and related economic spinoffs — depends on residents across the region being able to get
to workplaces in a reliable and reasonable time, particularly during peak periods.

= SEQ’s transport challenge cannot be met by building more roads that funnel more traffic into an
already congested urban core. Limited scope exists to develop the road network into Brisbane’s
dense inner core and doing so would negatively impact the city’s urban amenity, city-building and
community and environmental outcomes.

= Better public transport offers the solution to SEQ’s future transport needs. Public transport
accessibility is a key driver of economic growth, jobs growth, lifestyle enhancements and urban
regeneration.

= The rail system offers the greatest potential efficiency and capacity benefits of all public transport
modes. A range of rail network optimisation initiatives have already been implemented however
infrastructure will be needed to address the future capacity constraints in the inner-city rail network.

The purpose of this chapter is to provide an overview of the forecast economic drivers of demand impacting
current and future transport service needs for the SEQ region. It also confirms the strategic need for
transport infrastructure investment and its alignment with relevant government objectives and policies.

This chapter outlines:

= forecast economic growth of the Brisbane and wider SEQ region, including a focus on:
— population growth and changes
— current and future distribution of employment
— future demand for transport.

= relevant federal, state and local government strategic policies
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2.2 Demographics and demand

SEQ’s significant population growth, coupled with economic and employment growth, underpins increasing
demand for infrastructure and services. This includes transport infrastructure, which provides the means for
people to access jobs and services. Demand for travel is expected to grow in response to population growth
and the associated increase in economic activity. These drivers of demand are discussed below.

2.2.1 Population

SEQ has experienced significant population growth over the last decade, from 2.7 million people in 2006 to
approximately 3.2 million in 2016%3.

The population of SEQ is forecast to continue growing rapidly, with an additional 1.45 million people
expected between 2016 and 2036. Figure 2.1 presents these figures and shows a forecast annual average
growth rate of 1.9 per cent. Around 80 per cent of the expected population growth to 2036 will be outside
the Brisbane LGA. Almost 1.2 million new residents are forecast to settle in areas outside Brisbane, primarily
in the Gold Coast, Ipswich, Sunshine Coast, Moreton Bay and Logan areas, between 2016 and 2036. This
population growth (combined with expected growth in employment in the Brisbane LGA — see Section 2.2.2)
is one of the principal factors driving increases in travel demand within SEQ.
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Figure 2.1: SEQ Population Projections#

2 Queensland Government population projections

3 References in Chapter 6: Project Benefits to population and employment forecasts are based on the geographic area covered by the CRR Project
model (refined BSTM-MM) and may therefore differ to those described here. The BSTM-MM roughly covers the Brisbane metropolitan region.

4 Queensland Government population projections
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Population growth within the Brisbane LGA itself will compound the growth in transport demand resulting
from population increases in surrounding areas. By 2036, around 257,000 additional people will live in the
Brisbane LGA compared to 2016, increasing to around 1.4 million. The residential population of Brisbane’s
inner city is also expected to almost double in the next 20 years, with almost 64,000 additional people to
reside in and around the CBD>. Further, the inner city is forecast to grow at an annual rate of 3.3 per cent
between 2016 and 2036. A significant proportion of the growth in demand for travel is likely to be met by
the public transport network®.

Providing frequent, high-quality public transport services to Brisbane’s inner city and CBD from commuter
catchments outside of Brisbane, as well as inner-city distribution services, will be critical to respond to and
drive population growth across SEQ and economic growth in Queensland’s primary activity centre.

2.2.2 Brisbane’s Economy and Employment Growth

Brisbane’s economy is projected to increase from a $114 billion economy today to a $217 billion economy by
2031, which will support approximately 1.5 million jobs’.

Accessibility from other suburbs and urban centres will be critical to supporting Brisbane’s future growth and
the CBD’s function as a wealth creator for the region.

Reflecting its economic importance to Queensland and the nation, Brisbane currently provides around one
third of Queensland’s workforce.

Employment brings with it obvious economic benefits to the region, state and nation. However, it also
results in more commuter trips from new residential areas to the inner city and CBD. While forecast
population growth is strongest in areas outside Brisbane, much of the employment growth is expected to
remain in Brisbane, which will accommodate around 45 per cent of total SEQ jobs growth. Employment
forecasts indicate that the Brisbane LGA will grow by 458,200 jobs between 2011 and 2041 to a reach total
employment of around 1.25 million. By 2041, approximately 30 per cent of the SEQ population will be in the
Brisbane LGA but this area will host approximately 48 per cent of the region’s jobs?.

As shown in Figure 2.2, this will lead to a significant increase in the number of people travelling from these
outer areas into the Brisbane LGA for work. Around 37 per cent of the new jobs in the Brisbane LGA are
expected to be located in the Brisbane CBD and inner-city frame, driving demand for improved capacity and
performance of bus and rail services to inner Brisbane®.

Defined as Brisbane City (CBD), South Brisbane, Spring Hill, Fortitude Valley, West End, New Farm, Kangaroo Point and Highgate Hill.
Census 2016

Brisbane Economic Development Plan 2012-2031

ShapingSEQ

National Institute of Economic and Industry Research in conjunction with the Council of Mayors (SEQ) Economic and Employment Activity
Forecasts

RN R
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Figure 2.2: Persons Working in Brisbane City Council LGA by LGA of Residence (2011-2041) 10

0 Queensland Treasury and Trade Regional Projections
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2.3 Strategic Policy Frameworks

The CRR Project supports a number of key federal, state and local government policies and frameworks,
discussed in the following section.

2.3.1 Australian Government
23.1.1 Australian Infrastructure Plan

The Australian Infrastructure Plan, released by Infrastructure Australia, provides a positive reform and
investment roadmap for Australia. The plan sets out the infrastructure challenges and opportunities
Australia faces over the next 15 years and the solutions required to drive productivity growth, maintain and
enhance the nation’s standard of living and ensure Australian cities remain world class.

The plan outlines a long-term strategy that lays the foundation for a more productive Australia. Key
proposed reforms are summarised into the following:

= Productive cities, productive regions:
— Productivity: Better utilise infrastructure networks and emerging technologies to improve productivity.

— Population: Capitalise on the opportunities delivered by population growth in cities to enhance our
economic prosperity and world-renowned liveability.

— Connectivity: Deliver efficient infrastructure to connect people to jobs, goods to markets and Australia
to the world.

— Regional: Maximise opportunities for growth in productive regional economies and support
sustainable regional communities.

= Efficient infrastructure markets:
— Funding: Increase and sustain funding to deliver the infrastructure Australia requires.

— Competitive markets: Complete, refine and create the world’s most sophisticated infrastructure
markets to deliver more efficient, customer-focused and cost-effective infrastructure services.

= Sustainable and equitable infrastructure:

— Sustainability and resilience: Deliver infrastructure that is resilient to dynamic risks and supports a
transition to a more sustainable economy.

— Remote and Indigenous communities: Implement infrastructure solutions that are well-coordinated,
make use of new technology and support broader reforms to make remote and Indigenous
communities more resilient and sustainable.

= Better decisions and better delivery:

— Governance: Establish a culture of infrastructure decision-making guided by long-term planning,
rigorous evidence and transparent engagement with the community.

— Best practice: Establish frameworks and use data to identify and drive improvements throughout the
infrastructure lifecycle.
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The Australian Infrastructure Plan indicates that Australia must upgrade its urban passenger transport
networks so they are more integrated, have higher capacity and are able to meet the twin demands of
population growth and rising expectations for service levels. At the same time, the structure, operation and
use of these networks should be transformed to meet connectivity needs.

Infrastructure Australia has identified several proposals to extend the capacity of urban passenger rail
networks as high priority initiatives. The CRR Project is included as a high priority public transport initiative
on The Infrastructure Priority List (February 2016), contained in the Australian Infrastructure Plan.

2.3.1.2 State of Australian Cities

The State of Australian Cities 2014—2015 report analyses cities in relation to population, settlement,
economy, human capital and infrastructure and transport. The report states that issues of space and the
potential conflicts and usability of cities, long-term capacity of freight hubs and the movement of goods and
people are key concerns for the continued growth of productive cities. Economic output of the major cities
has grown, and as such, increasing demand is being placed on the transport network.

Australia’s cities are now increasingly characterised by the significant spatial divide between areas of highly
productive jobs and the areas of population-based services, reflected through the price premiums associated
with houses that have better access to the city centre.

Dwelling stock in Australian cities has shown a shift towards construction of semi-detached and apartment
dwellings. Detached dwellings have declined as a portion of all dwellings, while medium and high-density
dwellings have increased slightly. While there is evidence that Australia’s major cities are increasing in
density because of the construction of higher-density apartment developments in inner-city locations,
growth in the detached housing market in urban fringe locations remains strong. Urban fringe areas are,
however, becoming more distant from many of the established employment, education and

health opportunities.

Section 2.2 of this chapter outlines key demographic statistics including forecast population and employment
growth across SEQ. The data shows that employment growth will be the highest in Brisbane, while
population growth will be stronger in areas outside of Brisbane. This is driving increased demand for travel to
Brisbane, particularly the inner city and CBD. The CRR Project is an important initiative to meet forecast
demand for rail services and to relieve pressure on other modes.

2.3.1.3 Urban Transport Strategy

The Urban Transport Strategy (2013) identifies the following as key transport issues:
= integrating transport systems

® integrating long-term infrastructure planning and land-use planning

= the impact of urban transport systems on productivity

= the importance of urban access and equity, coherent and consistent funding and financing, consistent
measurement and reporting of results.

The Australian Government has a strong interest in ensuring urban transport systems allow for productive
national outcomes and that systems are planned in conjunction with land use. The strategy states that, while
large infrastructure projects are not the only urban transport issue, they can be very influential on system
performance and land use over time. Finding the right balance between private car use and public transport
use is a key issue which impacts not only on travel but also on freight.
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The CRR Project closely aligns with the objectives of the Urban Transport Strategy by providing a more
efficient, resilient and integrated transport system. The CRR Project will help drive economic growth by
improving accessibility and connectivity in the Brisbane region, Queensland’s key economic and employment
centre. It will also improve integration of transport and land-use outcomes, encourage more sustainable
urban development through improved public transport connections and provide a stimulus to the
Queensland economy during construction.

23.14 Smart Cities Plan

The Smart Cities Plan sets out the Australian Government’s vision for Australian cities and outlines three
pillars for maximising their potential including Smart Investment, Smart Policy and Smart Technology as
summarised below:

=  We will become smarter investors in our cities” infrastructure:
— prioritising projects that meet broader economic objectives
— treating infrastructure as an investment wherever possible
— getting involved early to ensure rigorous planning and business cases
— increasing investment.
= We will coordinate and drive smarter city policy:
— delivering ‘City Deals’
— leading regulatory reform
— measuring success.

=  We will drive the take-up of smart technology to improve the sustainability of our cities and
drive innovation:

— thinking of technology solutions first
— leveraging open and real-time data
— driving use of energy efficient technologies.

The Smart Cities Plan highlights the challenges facing cities of economic transition, jobs, housing and
transport. Businesses have an incentive to locate in areas with access to the largest numbers of potential
employees. Likewise, people have incentives to settle where they can access the greatest number of
employment opportunities. As economic activity becomes more concentrated, demand for housing and land
in nearby areas rises. To deal with rising prices, Australians have taken on relatively high levels of household
debt, or moved to the outer suburbs, or both. With more people in outer suburbs, more people are
travelling longer to get to work.

Congestion effects freight as well as passenger networks. While no city around the world has eliminated
congestion, most world-class cities have invested in fast, efficient public transport systems to provide viable
alternatives to passenger vehicles. Well-designed public transport networks including heavy and light rail,
buses, ferries and integrated active transport are an efficient, convenient and environmentally friendly way
of transporting large numbers of people within and between cities. Better accessibility needs a combination
of demand management and investment in public transport, roads and active transport networks, including
walking and cycling facilities.
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The Smart Cities Plan outlines the concept of a 30-minute city where everyone can easily access the places
they need to visit on a daily basis, wherever they live. It involves planning cities so residents can access
employment, schools, shopping, services and recreational facilities within 30 minutes of home.

City Deals will be structured around nationally and locally informed objectives, with a focus on economic
growth, jobs creation, housing affordability and environmental outcomes. Each City Deal will be unique;
however, the foundational elements will include a defined geographical area, clear outcomes and actions,
specific capital investment connected to reforms, clear governance arrangements, delivery timeframes and
accountabilities and performance measurement.

The CRR Project aligns with the Smart Cities Plan by providing a more efficient and resilient transport system
to improve accessibility and connectivity in Brisbane, Queensland’s key economic and employment centre,
and drive regional economic growth.

2.3.2 Queensland Government
2.3.2.1 Queensland Government Objectives for the Community

The Queensland Government has four key objectives for the community. These objectives are underpinned
by a commitment to integrity, accountability and consultation. These four objectives also include specific
economic and social commitments relevant to the CRR Project:

= (Creating jobs and a diversified economy:
— increasing workforce participation
— ensuring safe, productive and fair workplaces
— stimulating economic growth and innovation
— delivering new infrastructure and investment.
= Delivering quality frontline services:
— providing responsive and integrated government services.
= Protecting the environment:
— enabling responsible development.
= Building safe, caring and connected communities:
— providing an integrated and reliable transport network
— encouraging safer and inclusive communities.
2.3.2.2 State Infrastructure Plan

The State Infrastructure Plan (SIP) was released in March 2016. It outlines a new strategic direction for the
planning, investment and delivery of infrastructure in Queensland. The SIP sets out the Queensland
Government’s strategic direction for infrastructure by identifying what is required from infrastructure
(objectives) and how these objectives can be best achieved (directions). These objectives and directions seek
to address the high-level challenges Queensland will face over coming decades.
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The four objectives that will guide infrastructure priorities are:

= improving prosperity and liveability

= infrastructure that leads and supports growth and productivity

= infrastructure that connects our communities and markets

= improving sustainability and resilience.

Queensland’s infrastructure directions set out in the SIP are:

= finding the right solutions: better planning and assessment

= the most effective funding and financing options available

= the most efficient procurement: lower costs for business

= getting the most from what we have: better use of existing assets
= better engagement: understanding needs and setting expectations.

Specific to the transport infrastructure requirements in Queensland, the SIP outlines the strategic responses
and priorities to the key objectives. This will enable Queensland Government departments and industry to
align their activities in response to these priorities. The responses include the following:

= Focusing on maintenance and rehabilitation of existing infrastructure to reduce the long-term cost of
repair and improve network resilience.

= Unlocking the potential of critical supply chains by identifying and improving the freight network.

= Seeking innovation and technology solutions to create a better performing and lower emissions transport
system.

= Seeking public transport solutions including demand management to address the strong growth of SEQ.
= Digitally connected smart infrastructure to improve capacity, safety and security.
= Connecting regional communities with access to essential services and opportunities.

Of particular relevance to the CRR Project are responses relating to public transport solutions that address
regional growth, unlocking and improving the freight network and solutions to create a better performing
and lower emissions transport system.

The CRR Project is the Queensland Government’s highest priority infrastructure project. It was included on
the Queensland Government’s list of priority infrastructure projects submitted to Infrastructure Australia in
September 2015.

2.3.2.3 South East Queensland’s Rail Horizon

Published in 2016, South East Queensland's Rail Horizon (SEQ's Rail Horizon) outlines the strategic priorities
for the region’s rail network, which include optimising the existing network, upgrading services and
infrastructure and delivering critical new infrastructure. It identifies the key capacity challenges facing the
rail network and solutions to address them. SEQ's Rail Horizon aligns with the Queensland Government’s
desired outcomes for the community and the objectives of the SIP.
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SEQ's Rail Horizon responds to key challenges facing the SEQ rail network by identifying the key initiatives
needed to unlock network capacity. The CRR Project will unlock the inner-city rail network, triggering a
transformation of the regional transport system and providing a platform for regional growth, development
and prosperity. The New Generation Rollingstock Project will increase the train fleet by 30 per cent to meet
growing rail demand. A total of 75 six-car trains will be progressively rolled out over a number of years.

SEQ’s Rail Horizon acknowledges the need to maintain, manage and optimise the current network to meet
future growth and demand, while minimising investment in temporary measures and maximising investment
in long-term solutions.

Network optimisation measures being investigated include new generation signalling, next generation
ticketing, simplifying services, timetable improvements and station and platform management. The
Queensland Government has funded the European Train Control System (ETCS) — Inner City Project, which
will provide a more modern, reliable and safe system that allows more services, more often, through the
network.

A range of other rail network optimisation initiatives have already been implemented including timetable
improvements and measures to reduce train waiting times at CBD stations.

As part of the Next Generation Ticketing Project, investigations are underway for an easy-to-use automated
fare collection system to replace the go card. In the future, longer trains will also be used on parts of the
network to further boost capacity and provide more seats. This will contribute to the Queensland
Government’s vision for a modern, high-capacity rail system.

2.3.2.4 Transport and Main Roads Strategic Plan

The Department of Transport and Main Roads Strategic Plan 2016-2020 (revised for 2017-18) (TMR Strategic
Plan) presents a vision of ‘creating a single integrated transport network accessible to everyone’. The plan
shows the alignment between TMR’s objectives and the Queensland Government’s objectives for the
community. The plan is also used as a blueprint for delivering on the government’s commitments and a tool
to guide business at all levels of the department.

Key objectives and strategies of the TMR Strategic plan include:

= Customer Focus: A customer-centric organisation that better meets the needs of our customers

® |nnovation: An organisation that embraces change and adapts to external influences to minimise the
impact of disruption

= Liveable Regions and Active Cities: A network that connects communities and contributes to
Queensland’s quality of life

= Building Prosperity: A network that advances economic prosperity across our cities and regions
= Sustainable Funding: Responsive finance and investment arrangements that deliver value for money

= Contemporary Workforce: A prepared and capable workforce that meets the future mobility needs of
Queenslanders

The notion of a safe, reliable, integrated, accessible transport network has been a fundamental
consideration for the CRR Project when identifying options for addressing inner-city transport
network constraints.
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2.3.2.5 Queensland Rail Strategic Plan

The Queensland Rail Strategic Plan 2015-2019 (QR Strategic Plan) vision is ‘Connecting communities and
communities connecting’. The QR Strategic Plan directly supports key Queensland Government objectives by
optimising service delivery and costs to keep passenger fares low and rail access for freight affordable,
underpinning Queensland’s economic growth and development.

The purpose of the QR Strategic Plan is to provide a safe, reliable, on-time, value-for-money and efficient rail
service that benefits the community and supports industry. The key strategic objectives are:

= People: Improve safety outcomes and increase productivity.
= Progress: Optimise operational expenditure and target capital investment.
= Performance: Sustain operational performance.

Strategic risk and challenges outlined in the QR Strategic Plan of particular relevance to the CRR Project
include:

= Safety of the network: Ensuring the safety of services and passengers always comes first and that rail
operations and the community safely exist.

= |nvestment in asset renewals and network capacity: Ensuring sufficient infrastructure investment to
maintain and grow the rail network.

= Growth in rail patronage and network utilisation: Ensuring growth in services and utilisation meets
population and economic growth.

Strategic opportunities identified that are particularly relevant for the CRR Project include:

= providing more services, more often, through investment in new rollingstock and network capacity
enhancements

= utilising technology to enhance the customer experience.
2.3.2.6 Connecting SEQ 2031

Connecting SEQ 2031 (CSEQ) is the current regional transport plan guiding development of a sustainable
transport system in SEQ. The document reinforces the planning framework outlined in the South East
Queensland Regional Pl an 2009-2031 (SEQRP). It adopts an integrated approach that considers land-use
planning and the various modes of transport. CSEQ contains more than 150 strategic policies, actions and
projects to develop a sustainable transport system in the region. CSEQ outlines six priorities for action:

= Creating compact and connected communities: Ensuring the transport system supports desired regional
outcomes of the SEQRP.

= Changing travel behaviour: Making it easier for people to choose sustainable travel options.

= |mproving transport system efficiency and safety: Using cost-effective measures to improve the
efficiency, reliability and safety of the transport system.

= Supporting economic vitality: Ensuring the transport system supports economic development
and growth.

= Protecting environmental quality and health: Ensuring the transport system protects the environment.
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= Delivering an integrated transport network: Expand and upgrade the transport network to provide a
complete and fully functional multimodal network.

CSEQ also has a strong focus on rail as the backbone of the future transport network due to its ability to
efficiently move large numbers of people.

Various initiatives have been proposed to improve the rail network's capacity such as high-frequency
services over extended peak periods and improved signalling and timetabling. Many of these have now been
implemented. CSEQ recognises that infrastructure will be needed to address the future capacity constraints
in the inner-city rail network.

TMR is currently preparing new regional transport plans across QLD to guide planning and development of
the transport system to support regional goals. In SEQ, regional transport planning will be focused on
building on strategies for network reform and optimisation as outlined in Connecting SEQ.

2.3.2.7 ShapingSEQ

ShapingSEQ: Draft South East Queensland Regional Plan (ShapingSEQ) is the new regional planning
framework for SEQ. Currently released for consultation, ShapingSEQ will replace the existing regional plan,
SEQRP, once finalised. It provides a framework for sustainably managing the region's growth over the next
25 years and sets a 50-year vision. It responds to anticipated changes in the region's population, both in
demographics and size. The draft has been informed by significant consultation across government and with
the community.

Five key themes underpin the 50-year vision for SEQ’s future: Grow, Prosper, Connect, Sustain and Live.
ShapingSEQ presents a long-term vision of a more sustainable, healthy and fair transport system and
prioritises public and active transport. It focuses on making the most of existing systems and targeting
strategic investment in new region-shaping infrastructure. Integrated land-use and infrastructure planning is
also highlighted as fundamental to achieving community aspirations, economic growth and efficient and
affordable infrastructure delivery.

ShapingSEQ identifies the CRR Project as essential to achieving the prosperity and connectivity outcomes
detailed in the plan, as well as desired settlement patterns.

2.3.3 Joint Queensland and Local Government
2.3.3.1 Connecting Brisbane

Jointly delivered by the Queensland Government and BCC, in conjunction with the Australian Government,
Connecting Brisbane is a contemporary, holistic strategy for Brisbane’s passenger transport system. It aims
to set Brisbane up for the future by establishing a customer-friendly, efficient, integrated and reliable

passenger transport system that promotes connectivity and offers a foundation for growth and innovation.

Connecting Brisbane highlights the need to transform the passenger transport system from a radial network
— with buses and trains making long journeys into the city centre —to a high-frequency trunk network with
local feeders. Fast, frequent, turn-up-and-go services are essential to achieving the transport vision for the
future.

The CRR Project and Brisbane Metro are fundamental components of the Connecting Brisbane strategy.
Together, the projects will help achieve key elements of the vision for the transport network for all levels of
Government including:
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= Creating an attractive customer experience where public transport becomes the preferred mode of
travel.

= Providing an efficient, reliable and modern service and network which offers on-time services on a high-
frequency trunk network (supported by appropriate feeders), responding to community needs.

= Connecting people, businesses and places through a system that provides a high level of access to major
facilities, services and hubs in Brisbane.

= Establishing a foundation for growth and innovation through a cohesive network that is flexible enough to
continue to grow and evolve in response to present and future needs.

The CRR Project and Brisbane Metro are seen as complementary projects, essential to creating a world-class
passenger transport network for Brisbane — one that supports economic and employment growth, and
sustainable development, both in the city centre and the broader region.

Connecting Brisbane has clearly articulated the complementary benefits of delivering both the CRR and
Brisbane Metro projects. The estimated future demand for travel across SEQ described in both business
cases are consistent, being derived using the same transport model (based on the Brisbane Strategic
Transport Model) with similar assumptions. This includes key assumptions such as the Queensland
Government’s population and employment projections and forecast changes to out of pocket costs of travel
such as public transport fares, parking charges and toll charges.

2.3.4 Local Government
2341 Brisbane City Plan

The Brisbane City Plan 2014 (City Plan) commenced on 30 June 2014. The plan’s strategic framework is
based on a range of BCC and Queensland Government documents and plans, including:

= Brisbane Vision 2031

= The Draft Brisbane CityShape 2026

= Brisbane Economic Development Plan 2012-2031
= Brisbane’s Unique Window of Opportunity

= SEQRP.

The key strategic outcome, contained in the City Plan, regarding the city’s transport networks is that they
provide efficient and reliable travel options for:

= workers to access jobs
= residents and visitors to access services
= business and industry to operate effectively and productively.

Part of the plan’s strategic intent is for significant levels of new growth in Brisbane to be leveraged off
public transport.

2.3.4.2 Brisbane City Centre Master Plan

Published in 2014, the Brisbane City Centre Master Plan (BCCMP) outlines a five-year implementation plan
containing priority projects to facilitate investment in Brisbane’s city centre. The BCCMP is designed to
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ensure planning and development within the city centre provides an attractive market for investment and
that the city centre remains a competitive location on the world stage.

The BCCMP’s transport strategy ‘where people connect’ states that public transport will be the best way to
commute to the city centre and that investment will be made in high-capacity and high-frequency transit to
keep the city growing strong. It also indicates Brisbane will boast an extensive intermodal network, new
transit infrastructure and improved services to sustain continued growth and prosperity. Investment in
underground transit will reduce impacts on city streets and improve amenity for pedestrians and business.
The BCCMP identified ‘going underground’, through projects such as the CRR Project, and the CityGlider
buses as vital to ensuring ‘convenient, comfortable and hassle-free’ journeys to the city centre.

The BCCMP proposes transforming key CBD streets into city boulevards — vital public spaces for dining,
shopping and events — as well as conduits for movement. Under the plan, Albert Street will become a
subtropical corridor, with unique public spaces, outdoor dining, public activities, pop-up events and space for
pedestrians and active transport. Functioning as a green, vegetated spine through the CBD, it will support
the city’s outdoor lifestyle and connect city streets and gardens. The progressive revitalisation of Albert
Street (block by block as opportunities arise) will formalise it as a key north-south pedestrian link between
Roma Street Parklands and the City Botanic Gardens and support the prosperity of the Queen Street Mall.
Achieving the vision for Albert Street involves both short and long-term initiatives that deliver on the
economic and public realm potential of the street. The CRR Roma Street and Albert Street Stations
complement the BCCMP by supporting the revitalisation of Albert Street, which is a priority BCC project.

2.3.4.3 Brisbane Vision 2031

Brisbane Vision 2031 (Brisbane Vision) is BCC's long-term community plan for the city. Published in 2013, it
details the aspirations for the city’s future and outlines ideas for achieving the vision. The first theme of the
vision, ‘Our accessible, connected city’, is particularly relevant to addressing inner-city public transport
constraints. It includes the following aims:

= Brisbane is an accessible city for everyone. Residents, workers, students, visitors and business people can
move easily throughout the city.

= Public transport and active transport networks provide safe, efficient, fast and reliable travel options
throughout the city. These networks help deliver economic benefits to Brisbane and support our growing
community and changing economy.

= There is equitable access to high-quality, interconnected public transport services that move through
Brisbane. These services are affordable, offer good customer service and are frequent, reliable and safe.

2.3.4.4 Brisbane Economic Development Plan

The Brisbane Economic Development Plan 2012-2031 (BEDP) indicates that significant capacity building will
be required across all sectors to meet the growth opportunities ahead, including expanding transport
infrastructure and improving public transport services, particularly those that serve commercial and
industrial precincts.

The BEDP notes that business precincts across the inner city must be linked by good public transport
networks for corporate businesses to enjoy efficient connectivity and associated agglomeration benefits.
Sustainable development along the corridor and at station precincts will drive economic growth.

The plan indicates that moving people efficiently into inner-city employment hubs from across the region,
particularly from areas beyond Brisbane as SEQ grows, will be critical to future economic growth.
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2.3.45 Brisbane Long Term Infrastructure Plan

The Brisbane Long Term Infrastructure Plan 2012—-2031 (BLTIP) is intended to guide the prioritisation and
alignment of Brisbane’s infrastructure as the city grows. It acts as a reference for other levels of government
and the private sector. The key objectives of the plan include:

= Grow the economy: Road and public transport networks provide efficient and reliable travel options for
workers to access jobs, residents and visitors to access services, and business and industry to operate
effectively and productively.

= Build the community: The transport network delivers people to their desired destination.

The CRR Project is identified as a proposed major public transport project in the plan. The plan states that
short-term investments in modern rail signalling and high-quality, real-time passenger information may be
necessary to manage the growth in public transport demand in the interim (depending on preferred projects
and construction timeframes).

2.3.4.6 Council of Mayors

The Council of Mayors (SEQ) produced several documents that consider the role of public transport in SEQ’s
economic prosperity. These include:

= Shared Future Report: Collaborative Opportunities for South East Queensland (Shared Future Report) —
which highlights that SEQ generates one fifth of Australia’s economic growth. With a high projected
population growth, SEQ faces the challenge of planning for, and delivering, the infrastructure and services
needed to improve productivity, reduce cost of living pressures and maintain liveability.

= Public Transport in SEQ (2012) — which considers innovation and value-for-money options for regional
public transport investment. The report indicates that meeting the needs of a growing region within a
financially constrained fiscal environment is a key challenge.

= Getting SEQ Moving: 2011-2012 — which highlights the pressure SEQ is under due to population growth,
increasing private vehicle use and growing freight movements, resulting in peak-hour traffic congestion
and overcrowding of passenger transport services.

2.35 Summary of Strategic Policies

Table 2.1 summarises these key government policies and frameworks and their strategic alignment with the
CRR Project.

POLICY/INITIATIVE CROSS RIVER RAIL PROJECT ALIGNMENT
Australian The CRR Project is specifically mentioned in the ‘Connectivity’ section of the Australian
Infrastructure Plan Infrastructure Plan. This plan indicates that Australia must upgrade its urban passenger

transport networks so that they are more integrated, have higher capacity and are able
to meet the twin demands of population growth and rising expectations for service
levels. At the same time, the structure, operation and use of these networks should be
transformed to meet connectivity needs.

Infrastructure Australia has identified several proposals to extend the capacity of urban
passenger rail networks as high-priority initiatives. The CRR Project is included as a high
priority public transport initiative on The Infrastructure Priority List (February 2016),
contained in the Australian Infrastructure Plan.
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POLICY/INITIATIVE CROSS RIVER RAIL PROJECT ALIGNMENT

State of Australian Cities

This report discusses the overarching demand for public transport. It points out that as
Australia’s urban economies have transitioned, and more jobs are now located in city
centres, patronage on public transport has grown significantly.

In the past decade, the rate of average annual growth of public transport patronage (2.4
per cent) surpassed the rate of population growth in capital cities (1.8 per cent).
Furthermore, demand for heavy rail is continuing to increase and, as such, a strategy to
address the demand on the heavy rail network is required.

Urban Transport Strategy  The CRR Project aligns closely with the objectives of this strategy by providing a more

Smart Cities Plan

efficient, resilient and integrated transport system. The CRR Project will help drive
economic growth by improving accessibility and connectivity in the Brisbane region,
Queensland’s key economic and employment centre.

The CRR Project will improve integration of transport and land-use outcomes and
encourage more sustainable urban development through improved public transport
connections, specifically, between the areas where people will live and the places where
they will work. It will also stimulate the Queensland economy during construction.

The CRR Project aligns with this plan as it will provide a more efficient and resilient
transport system to improve accessibility and connectivity in Brisbane, Queensland’s key
economic and employment centre, and drive regional economic growth.

Queensland Government
Objectives

State Infrastructure Plan
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The Queensland Government has four key objectives for the community that are
underpinned by a commitment to integrity, accountability and consultation. These are:

= creating jobs and a diversified economy

= delivering quality frontline services

= protecting the environment

= building safe, caring and connected communities.

The CRR Project closely aligns with these objectives as it will unlock the inner-city public
transport network, stimulate economic growth through increased network capacity and
deliver safe and optimised rail services.

The CRR Project not only supports the key objectives of the SIP but also addresses the
following key transport responses contained in the SIP:

= Focusing on maintenance and rehabilitation of existing infrastructure to reduce the
long-term cost of repair and improve network resilience.

= Seeking innovation and technology solutions to create a better performing and lower
emissions transport system.

= Seeking public transport solutions including demand management to address the
strong growth of SEQ.

= Digitally connected smart infrastructure to improve capacity, safety and security.
= Connecting regional communities with access to essential services and opportunities.

The CRR Project is the Queensland Government’s highest priority infrastructure project
and was included on the Queensland Government’s list of priority infrastructure projects
submitted to Infrastructure Australia in September 2015.
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POLICY/INITIATIVE CROSS RIVER RAIL PROJECT ALIGNMENT

SEQ’s Rail Horizon SEQ’s Rail Horizon addresses the CRR Project at length. It highlights the CRR Project’s
potential to unlock the inner-city rail network, triggering a transformation of the regional
transport network and providing a platform for regional growth, development
and prosperity.

Recent investigations confirmed the value of a rail-only solution — rather than a bus and
rail transport solution —for the inner city. The Queensland Government supports the
CRR Project as the preferred rail solution with opportunity for further bus network
optimisation enabled by the CRR Project.

The report notes that ETCS is the preferred new signalling technology for the SEQ rail
network and that ETCS Level 2 will be implemented on the inner-city network. In the
future, nine-car trains will also operate on some parts of the rail network. Longer trains,
coupled with a new signalling system, will contribute to the vision of a modern, high-
capacity rail system.

SEQ’s Rail Horizon acknowledges the need to maintain, manage and optimise the
current network to meet future growth and demand, while minimising investment in
temporary measures and maximising investment in long-term solutions.

Transport and Main Roads The vision articulated by this plan is ‘Creating a single integrated transport network
accessible to everyone’. One of the key opportunities identified is for ‘Liveable regions
and active cities: Deliver a single integrated transport network that promotes prosperity
in our cities and regions.’

Strategic Plan

The CRR Project aligns with the key objectives of the TMR Strategic Plan. It also closely
aligns with the key opportunities and challenges including keeping pace with
technological change, keeping pace with customer and stakeholder expectations and
ensuring regions and cities remain prosperous.

The CRR Project will improve accessibility, utilisation and service quality of the existing
SEQ rail network and reduce congestion on the broader transport network.
Queensland Rail Strategic risks and challenges outlined in the QR Strategic Plan of particular relevance to
Strategic Plan the CRR Project include:

= Safety of the network: Ensuring the safety of services and passengers always comes
first and that rail operations and the community safely exist.

= |nvestment in asset renewals and network capacity: Ensuring sufficient infrastructure
investment to maintain and grow the rail network.

= Growth in rail patronage and network utilisation: Ensuring growth in services and
utilisation meets population and economic growth.

Strategic opportunities of particular relevance to the CRR Project include providing more
services, more often, through investment in new rollingstock and network capacity
enhancements and utilising technology to enhance the customer service.
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POLICY/INITIATIVE CROSS RIVER RAIL PROJECT ALIGNMENT

Connecting SEQ 2031 CSEQ provides specific detail on the rail network’s critical function in SEQ and the need
for initiatives to improve the rail network’s capacity.

The plan outlines six priorities for action:

= creating compact and connected communities

= changing travel behaviour

= improving transport system efficiency and safety
= supporting economic vitality

= protecting environmental quality and health

= delivering an integrated transport network.

CSEQ also has a strong focus on rail as the backbone of the future transport network due
to its ability to efficiently move large numbers of people.

ShapingSEQ ShapingSEQ presents a vision of a connected, prosperous region, where residents enjoy
greater choice in how they move around, more trips are made by public transport and
transport investments enable a more compact urban form. It discusses the long-term
challenge of changing the region’s transport priorities to achieve a more sustainable,
healthy and fair transport system, one that prioritises public and active transport.

ShapingSEQ identifies the CRR Project as essential to achieving the prosperity and
connectivity outcomes detailed in the plan, as well as desired settlement patterns.

Connecting Brisbane Connecting Brisbane is a strategy to evolve Brisbane’s passenger transport system into a
customer-friendly, efficient, integrated and reliable system. Connecting Brisbane
highlights the need to transform the passenger transport system from a radial network
into a turn-up-and go, high-frequency trunk network with feeders.

The CRR Project and Brisbane Metro are seen as complementary projects, essential to
creating a world-class passenger transport network for Brisbane — one that supports
economic and employment growth, and sustainable development, both in the city
centre and the broader region.

Brisbane City Plan The CRR Project aligns with the City Plan’s overall strategic intent as it supports
significant quantities of new growth in Brisbane being built on the principles of transit-
oriented development and leveraged of public transport.

The following key strategic transport objectives are reflected in the City Plan:
= Brisbane having a safe and efficient public transport network.
= Public transport is the preferred mode of travel to the city centre and the city’s major

centres and provides a high level of access to all facilities and services in Brisbane,
reducing the need to use a car.

The CRR Project will better integrate transport modes and support connections between
sustainable land use and transport infrastructure to strengthen the economy.
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POLICY/INITIATIVE CROSS RIVER RAIL PROJECT ALIGNMENT

Brisbane City Centre The CRR Project aligns with the following key strategic transport objectives contained in
the BCCMP:

= Afirst-class transit network that will provide convenient, high-frequency connections
between major employment centres, health, knowledge and education precincts, the
airport and cultural destinations.

Master Plan

= New transit infrastructure and improved services that will sustain the continued
growth and prosperity of the city centre.

= |ncreasing capacity for additional rail services through peak service timetabling and
signalling improvements and reduced conflicts during peak hours.

The BCCMP identified ‘going underground’, through projects such as the CRR Project as
vital to ensuring convenient, comfortable and hassle-free journeys to the city centre.

The CRR Roma Street and Albert Street Stations, in particular, complement the BCCMP
and its vision for a green spine from Roma Street Parklands, down Albert Street to the
City Botanic Gardens.

Brisbane Vision 2031 The CRR Project aligns with the following key aspirations in Brisbane Vision
2031 including:

= Road, public transport and active transport networks provide safe, efficient, fast and
reliable travel options throughout the city. These networks help deliver economic
benefits to Brisbane and support our growing community and changing economy.

= Brisbane has planned its development and infrastructure so that it is easy to get from
the places we live to where we work, study, shop, meet and play.

= Planning and development in our city prepares effectively for population,
employment growth and demographic change, with efficient use of new and existing
infrastructure and public assets.

The CRR Project will increase the cross-river capacity of the public transport system and
boost inner-city public transport, reshaping the network to cater for Brisbane’s growing
and changing travel demands.

Brisbane Economic The CRR Project closely aligns to the following priority actions in the BEDP:

Development Plan = BCCand TransLink to continue to improve public transport connectivity between
economic precincts.

= Special attention to ensuring the inner city/CBD maintains competitiveness and
provides for economic growth.

The CRR Project will strengthen the region’s economic development through improved
connectivity and accessibility to employment growth areas in the Brisbane region and
population growth areas.

Brisbane Long Term The CRR Project is identified as a proposed major public transport project in the BLTIP.
The plan states that short-term improvements in modern rail signalling systems and
high-quality, real-time passenger information may be necessary to manage the growth in
public transport demand in the interim.

Infrastructure Plan

Shared Future Report One of the report’s key recommendations is to focus on the backbone of the transport
system, the priorities being public transport, freight and road infrastructure. The report
outlines a range of significant projects, some of which are currently being delivered or
are under evaluation.
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POLICY/INITIATIVE CROSS RIVER RAIL PROJECT ALIGNMENT

Public Transport in SEQ This report proposes removing the Cleveland and Ferny Grove rail lines from the
network and reintroducing them as independent lines. This solution also requires fast-
tracking a supporting light rail or metro system. Key barriers to the Cleveland Solution
include cost, property impacts, significant CBD construction impacts, network crossover
impacts and forced transfers. Also, the new line would only serve the western edge of
the CBD and the additional catchment is minimal.

Getting SEQ Moving This report highlights the importance of growing Queensland’s infrastructure and
services in line with population and economic growth. It acknowledges that government
must continue to invest in the SEQ rail network to meet the objectives of the SEQRP and
to address the inner-city transport bottleneck. It highlights the importance of
considering the rail network holistically.

Table 2.1: Strategic Policies and Project Alignment
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CHAPTER SUMMARY AND CONCLUSIONS:

= Population and employment growth in SEQ, and the need to support economic growth and manage
urban land use, are driving the need for investment in passenger transport.

= Problems to be addressed by the CRR Project have been investigated at three levels, specifically:

1. Strategic problems facing SEQ:

Growing demand for mobility and connectivity is increasing pressure on SEQ’s transport
network.

Economic growth and productivity cannot be achieved without an effective transport system.

2. Transport problems facing SEQ:

Growing road congestion, increasing car dependency and overcrowded public transport
services are challenging the region’s growth aspirations, restricting economic activity and
impacting liveability.

Public transport trips are forecast to more than double between 2015 and 2036, which is
beyond the capacity of the system. Limited capacity at the heart of the network is restricting
its growth.

Servicing forecast growth in public transport demand, particularly for travel to and within
Brisbane’s inner city, will be impossible without additional infrastructure investment.

3. Rail problems experienced on the SEQ network:

32

Rail is unable to function as the backbone of the transport network.

Brisbane’s rail network has limited capacity and coverage compared with other major
Australian cities, particularly across the inner city and CBD.

Limited inner-city rail tracks, river crossings and stations are creating bottlenecks in the
system. Train services are becoming overcrowded, people are waiting longer at stations and
reliability is decreasing as more passengers load onto limited services.

Demand for rail is expected to nearly triple by 2036 but the network will be unable to cater
to this demand without new infrastructure.
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3.1 Purpose and Overview of this Chapter

The purpose of this chapter is to clearly identify and articulate the problems to be addressed by the CRR
Project.

This chapter outlines:

= The strategic context driving the need for a step-change in public transport capacity through Brisbane’s
inner city and CBD to improve access to inner-city jobs and unlock rail capacity constraints.

= Potential lost opportunities from continuing with the status quo, through a review of the role of high-
capacity public transport in supporting economic growth and productivity objectives for the SEQ region.

= The current and future transport task and capacity constraints that are causing network congestion,
overcrowding and reduced reliability.

3.2 Approach

The chapter initially discusses the relationship between land use, transport and the economy. It then
describes current and future problems at three levels, specifically:

1. strategic problems facing SEQ
2. transport challenges facing SEQ

3. rail problems experienced on the SEQ network, considering rail’s role as the mode best suited to
meeting future travel demand.

Figure 3.1 summarises the key issues described in this chapter.

Figure 3.1: Summary of Key Issues as Presented in this Chapter
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3.3 Context — Relationship Between Land Use, Transport and Economy

Efficient and effective transport infrastructure is essential to the growth and competitiveness of a city or a
region. It is a key economic enabler, allowing efficient trading between businesses, workers to access job
opportunities and residents and visitors to enjoy leisure activities.

It also shapes land-use planning by signalling where new or intensified urban development is feasible and
underpins an appropriate spatial distribution of economic activity. By supporting denser land uses, well-
planned transport infrastructure directly generates opportunities for agglomeration economies.
Agglomeration is fundamentally about the productivity benefits that come from proximity, both in the
physical sense and through good connectivity. Proximity lowers the costs of trade and of exchanging ideas
and increases the pool of shared resources, both labour and capital, making cities more productive and
attractive.

A well-planned transport initiative, coupled with appropriate land-use policies and interventions such as
investment attraction, can make the transport system a catalyst for a wider site and city transformation.

The Australian Government’s Smart Cities Plan indicates that most world-class cities have invested in fast,
efficient public transport systems to provide viable alternatives to private vehicles?. These cities have used
transport investments to reduce congestion, and its associated costs, and enable economic opportunity and
growth.

Integrating transport, land use and the economy improves a city’s competitiveness by:
= reducing the cost of commuting and trade by relieving congestion pressures

= improving the quality of life and the environment

= enabling efficient land use

= enhancing connectivity between businesses and people, thus boosting productivity.

Figure 3.2 presents an example of the city-building benefits of transport initiatives in Australia, specifically,
Melbourne’s City Loop (rail), City Link (road) and Western Ring Road projects (measured in gross value added
between 1981 and 2011). This demonstrates the ability of rail projects to continue to deliver benefits in the
long term.

1 Smart Cities Plan
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Figure 3.2: Benefit Stream Across Time of Selected Melbourne Transport Projects ($ billions), 1981-201112

12 State of Australian Cities 201415
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3.4 Strategic Problems

When transport infrastructure does not achieve its primary purpose of connecting people with goods,
activities and employment, economic growth and productivity become constrained. This erodes a city’s
attractiveness to residents, businesses and investors. Strategic infrastructure investment however can boost
productivity, drive greater economic output and overcome accessibility constraints.

3.4.1 Accessibility

Growing demand for mobility and connectivity is increasing pressure on the SEQ transport network, resulting
in longer and more variable travel times, crowding and congestion. As discussed in Chapter 2: Strategic
Context, one of the biggest challenges facing the region is the distribution of forecast population and
employment growth. As illustrated in Figure 3.3, the vast majority of the region’s residential growth to 2036
is forecast to be outside Brisbane City but much of the employment growth is forecast to remain in Brisbane.
This presents a considerable transport challenge.
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Figure 3.3: Forecast Brisbane Share of Population and Employment Growth 2016 to 203623

The Bureau of Infrastructure, Transport and Regional Economics estimates that congestion costs in
metropolitan capital cities was around $16.5 billion in 2015. It is forecast to reach between $27.7 billion and
$37.7 billion by 2030,

When the costs of rapid population and economic growth increase faster than the benefits, regions can face
significant issues. In SEQ, accessibility and connectivity decreases as the transport network struggles to meet
demand under the weight of rapid population growth.

13 Queensland Government population and employment projections, 2015
1 Australian Government, Department of Infrastructure and Regional Development, Traffic and congestion cost trends for Australian capital cities,
2015
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Poor land-use outcomes, such as unstructured growth in the form of urban sprawl, can also erode regional
accessibility and connectivity. Areas with primarily homogenous land uses force residents to commute from
their place of residence to areas of employment. The top corridors impacted by congestion within the
Brisbane region, as identified by the 2015 Australia Infrastructure Audit, include north and south Brisbane
extending to Logan and the Gold Coast. These hotspots represent core areas of concentrated transport
movement, influenced by daily trips between residential areas and employment growth hubs.

Infrastructure that overcomes the issues of land-use segregation by connecting communities and markets is
central to regional growth and productivity.

3.4.2 Economic Growth and Productivity

The world is becoming increasingly urbanised as people respond to the opportunities found in cities.
Concentrating economic activity into urban areas boosts productivity, generating more jobs and jobs that are
more productive.

The Australian experience of urbanisation is similar to the rest of the developed world. Australia has quickly
become one of the most urbanised countries in the developed world with nine out of 10 Australians now
living in urban areas. The United Nations forecasts that by 2050, around 93 per cent of Australians will be
living in urban areas, as shown in Figure 3.4.

1950 2015 2030

s lJrban = Rural =lrban =Rural = Urban =Rural

Figure 3.4: Australian Urbanisation Trends1>

Connecting residential areas in the greater urban area with employment is essential to maintaining a
productive city. Longer and more variable commute times, crowding and congestion are detrimental to
meeting this fundamental need.

The Smart Cities Plan states that in the 21st century, cities need to be productive and accessible. Both
Sydney and Melbourne are investing heavily in urban public transport to improve accessibility and enable
economic opportunity. Without similar investment in strategic public transport infrastructure, Brisbane’s
economic strength will be weakened and SEQ will lag behind Melbourne and Sydney in urban
competitiveness.

15 United Nations World Urbanisation Prospects, 2015
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3.5 Transport Problems

3.5.1 Introduction

SEQ’s transport network is at a critical juncture as issues such as growing road congestion, increasing car
dependency and overcrowded public transport services challenge the region’s growth aspirations. This
section explores the key regional transport problems, which are summarised in Figure 3.5, and how they
culminate in the need for a major investment in the public transport system.

Figure 3.5: Summary of Transport Problems Presented in this Chapter

3.5.2 Car Dependency and Congestion

Private cars currently dominate the way people move around in SEQ, with more than 80 per cent of all trips
made by car®®. Figure 3.6 shows that cars and commercial vehicles have gradually become more dominant in
Australia, over time.

Figure 3.6: Total Urban Passenger Task for Australia (Selected Modes) 1945-2013%7

16 South East Queensland Travel Survey 2009-2012
17 State of Australian Cities 2014-2015
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Not only is the private car Australia’s dominant mode of transport but the last 10 years have seen a steady
decline in average vehicle occupancy, with most cars in SEQ increasingly having only one occupant for work-
related trips.

Strong growth in private car use can incur significant infrastructure costs and restrict economic activity, if
there is insufficient capacity to accommodate growth. In SEQ, continued growth in car travel will increase
congestion and impact freight and commercial movements, increasing the cost of conducting business and
transporting goods.

Focusing transport investment on private car travel can result in fewer quality alternatives, making it difficult
for people who are unable to drive or afford a car to access employment, services and recreation
opportunities.

Cars have less capacity to provide the same level of connectivity as in the past, especially to key economic
nodes such as the CBD. Congestion caused by excessive demand — relative to road capacity — or incidents is
already an issue, affecting network reliability.

Forecasts show that across the Brisbane metropolitan transport network, total trips will increase by around
36 per cent from 2015 to 2036 to almost 10.3 million trips per day. Of this, 8.2 million trips will be made by
private vehicle, growing 30 per cent from 2015. Growth in public transport trips is forecast to increase at a
much faster rate, more than doubling over the same period to 1.1 million trips per day. Modelling shows that
worsening road congestion, coupled with strong jobs growth in the dense inner-Brisbane area where public
transport is more competitive, will result in a strong increase in the share of daily trips made by public
transport, from 6.8 per cent in 2015 to 10.9 per cent in 2036%.

Even so, the expected increase in private vehicle trips and vehicle kilometres travelled will place further
pressure on the road network, leading to increased travel times and economic costs. Congestion costs are
already rising with delays reducing economic efficiency and costing industry millions per year. The Australian
Infrastructure Audit estimates the cost of delays on the Brisbane—Gold Coast—Sunshine Coast transport
network caused by congestion in 2011 was around S2 billion. In the absence of any additional capacity, the
cost of delay across the region is projected to grow to around $9 billion in 20312,

Regular high-level congestion during weekday peak hours also affects the region’s bus system, much of
which relies on the road network. The resultant increased travel time impacts business and leisure time, with
flow-on effects to the region's economy and lifestyle. Figure 3.7 shows the forecast state of the road
network during the morning peak in 2036, illustrating chronic congestion across much of the network.
Congestion is measured using the volume/capacity ratio (V/C ratio), which compares the number of vehicles
(volume) to the road capacity. A V/C ratio of greater than one indicates that forecast demand will exceed
available capacity.

Unless regional congestion is managed effectively, business will face significantly increased costs and the
city’s liveability and amenity will be undermined. In Brisbane, the challenge cannot be met by building more
roads that funnel more traffic into an already congested urban core. This is due to the difficulty in
channelling ever increasing numbers of vehicles through a fixed number of entry points, all competing for
limited road space that is also being consumed by other functions such as pedestrian and social spaces.

18 CRR Project model 2016
19 State Infrastructure Plan
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Recent road projects such as Clem7, Airport Link and Legacy Way have created bypass routes around the city
to avoid further congesting the inner-city core. Significant investment has also been made in urban busways
to increase capacity for commuters close to the CBD. However, bus-based systems are reaching their limits
and are constrained in key areas through the inner city. Constraints on the busway network are already
highly visible — during peak hours, queues of buses can be observed on key entries into the CBD such as the
Victoria Bridge and the approach to the Melbourne Street portal. Similar constraints exist on the city street
system where high bus volumes, limited on-street stopping space and mixed traffic operations cause
gueuing and reduce the reliability of services.

Importantly, bus services do not provide the geographic reach needed to cater for the significant expected
growth in longer distance commutes. A step-change increase in the capacity of public transport is required,
which balances the demand across both bus and rail modes and allows each travel mode to perform its
function within an integrated transport network.
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Figure 3.7: Forecast Morning Peak Period Congestion in 2036
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353 Inability to Meet Future Public Transport Demand

Public transport activity in SEQ is generally concentrated in the Brisbane metropolitan area and, to a lesser
extent, on the Gold and Sunshine coasts®. However, public transport provides a key role in supporting
longer distance travel from outer areas such as the Gold Coast to Brisbane. Public transport meets the bulk
of travel demand to urban centres, such as Brisbane’s CBD, where space is limited for infrastructure such as
roads and parking spaces.

High-density destinations make public transport a more competitive mode over private vehicles. For
example, currently about four in five people (78 per cent) who commute directly to work in the Brisbane
CBD travel by public transport in the morning peak period?.

Growth in demand means the SEQ rail network and Brisbane’s busway system are both approaching capacity
in Brisbane’s inner city?2. Capacity limitations through this central area will greatly impact on the overall
capacity of both networks.

Public transport trips are forecast to more than double between 2015 and 2036, with peak period growth
illustrated in Figure 3.8. Growth in rail demand is expected to be twice that of bus, primarily due to rail’s
ability to service increasing demand for longer distance travel (in line with the growth in population and
employment illustrated in Figure 3.3). Additionally, rail is not affected by road congestion. Over the period to
2036, the share of public transport trips taken on bus compared to rail will experience a rebalancing.
Currently bus accounts for 60 per cent of all peak period public transport trips. This will decline relatively to
51 per cent, with rail increasing from 40 per cent currently, to 49 per cent — which is an increase of 95,400
rail trips. Passenger rail demand is forecast to more than double from 2015 to 2026 and nearly triple by
2036%. This represents a significant rail travel task, well beyond the capability of the existing system to
handle.

On current forecasts, it will be impossible to service the growth in public transport demand across the region
without additional infrastructure, particularly for travel to and within Brisbane’s inner city. A range of critical
network constraints limit the ability to cater for future growth in demand. These are discussed in the
following sections.

20 Connecting SEQ 2031

21 South East Queensland Travel Survey 2009-2012

22 Connecting SEQ 2031, South East Queensland’s Rail Horizon
2 CRR Project model 2016
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Figure 3.8: Forecast Peak Period Public Transport Trips24

3.53.1 Bus Network Capacity Constraints

Brisbane’s busways have been a transport success but their popularity is pushing the system to its limits.
Brisbane’s bus network operates with limited interchange opportunities so most buses converge on inner-
city and CBD infrastructure. As a result, key areas within the inner-city bus network are operating at or over
their nominal capacity.

The current bus operating paradigm in Brisbane means most people have a single-seat journey from their
suburb into the CBD, with limited need or opportunity to interchange. However, this style of operation can
be inefficient — very large numbers of buses ultimately converge on inner-city sections of the busway and
road networks.

Overall, existing bus infrastructure cannot accommodate significant growth based on the current operating
profile. Moreover, while bus is ideal for short to medium-distance services, it is not well suited to meeting
the anticipated demand for longer distance trips%.

Restructuring Brisbane’s bus network to optimise the network design and operations offers potential
efficiency gains. BCC is examining aspects of this approach through the Brisbane Metro project. Efficiency
measures to maximise the use of rail infrastructure have already been implemented including timetable
improvements and measures to reduce train waiting times at CBD stations.

24 CRR Project model 2016
25 Connecting Brishane
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3.53.2 Rail Network Capacity Constraints

Like the Brisbane bus network, the SEQ rail network converges in Brisbane’s inner city. Both systems depend
on having sufficient capacity through this area. While the SEQ rail network is the ‘heavy lifter’ for longer
distance travel, ongoing population and employment growth in outer areas is placing increasing pressure on
the network.

Rail services to and through Brisbane’s inner core continue to grow as more people travel there for work and
services. Based on current forecasts, the rail network will be unable to meet the demand for travel to the
CBD from city growth areas and regional greenfield development sites.

Figure 3.9 shows the key constraints on the inner-city rail network, which include:

= increasing demand from the north and south approaching or exceeding the capacity of the rail network in
peak travel times

® |imited inner-city rail tracks forcing merging and creating bottlenecks in the system including flat
junctions at Park Road, Roma Street, Roma Street west and South Brisbane

= overcrowding on trains and station platforms as more passengers load onto limited services

= poor coverage of rail stations in the inner city reducing the attractiveness of rail as a preferred mode of
travel to the CBD

= outdated signalling technology (which will be enhanced in some corridors to the west and north by the
European Train Control System (ETCS) — Inner City Project currently being delivered by Queensland Rail)

= indirect nature of the rail network servicing the CBD
= junction conflicts, for example, at Mayne Yard.

As discussed in Chapter 1: Project Background and Chapter 2: Strategic Context, the Queensland
Government’s strategic vision for the transport system identifies rail as the backbone of the public transport
network. As the highest capacity transport mode (refer Figure 3.10), it is best aligned with the region's
forecast growth profile, which will see a greater number of longer distance trips between residential growth
areas and Brisbane’s inner city. Rail also provides urban development and city-building opportunities offered
by no other transport mode. Expanding and modernising the SEQ rail network is critical to realising the
economic potential of SEQ.
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Figure 3.9: Existing Inner-City Rail Network Constraints26

26 South East Queensland’s Rail Horizon
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Figure 3.10: Indicative Maximum Capacity of Transport Modes

354 Inefficient Supply Chains

There is a strong relationship between freight demand and economic growth. As individuals become
wealthier, their level of consumption increases. The need to connect goods to markets both locally and for
export also grows as the economy grows. This increased production and consumption directly increases
demand for freight to effectively link supply chains across the economy.

Freight movement (both rail and road) includes transit freight that traverses Brisbane, freight with an origin
or destination in Brisbane and trans-urban freight for which both the origin and destination are within
Brisbane.

The rail network needs to accommodate shared use of rail tracks between passenger and freight trains
where there is limited rail infrastructure. As such, rail freight is prevented from using the metropolitan
network during peak-passenger travel periods.

Information on the relationship between passenger and rail freight is provided in Section 3.6.2.2.
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3.6 Rail Problems
3.6.1 The Role of Rail

Rail is currently unable to perform the role envisaged for it by government as the backbone of SEQ’s public
transport network. It simply does not have the capacity to accommodate additional services and future
expansions of the network into new growth areas. This section provides a more detailed description of
challenges facing the rail network, which are summarised in Figure 3.11.

Figure 3.11: Summary of Key Problems Undermining the Rail Network

Compared to other major Australian cities, Brisbane’s rail network has limited capacity and coverage,
particularly within the region’s economic heart, the Brisbane CBD. In part, this is due to limited river
crossings and poorly located inner-city stations. Sydney and Melbourne’s rail networks move almost twice
the number of people into the inner-city areas as Brisbane, every day, and with much better coverage of the
city.

Several aspects of the current rail network are undermining its desired function within the public transport
system:

= large areas of the region are not serviced by rail, placing greater pressure on the bus and road network.

= Rail service to the CBD from south of the Brisbane River is less direct — around 30 per cent longer (1.2km)
—than a trip by car or bus using the Captain Cook Bridge.

= |n some areas, services are not sufficiently frequent to make rail more attractive than other modes.
= Limited rail and bus service integration has led to rail and bus competing within similar corridors.

= |nner-city growth areas such as Woolloongabba, southern CBD, Bowen Hills, Newstead and West End are
not well serviced by existing rail corridors.

Strategically, rail is the mode most suited to meeting the forecast public transport travel demands and
economic growth aspirations of the region. In many cities around the world, rail network capacity is being
expanded, not only to provide transport outcomes but to facilitate economic growth and city-building
outcomes. For example, London’s Crossrail project (under construction) will be used by an estimated 200
million passengers annually and is expected to add £42 billion to the United Kingdom economy for a
reported investment of around £14.8 billion?’.

3.6.2 Limits on Service Frequency

The ability to improve rail service frequency levels is currently limited due to infrastructure constraints. As a
result, the network cannot offer a true ‘turn-up-and-go’ level of service. Some of these limitations are
discussed below.

27 www.crossrail.co.uk/news/crossrail-in-numbers
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3.6.2.1 Constrained Inner-City Rail Capacity

As described in Section 3.5.3.2, the inner-city rail network in SEQ is nearing capacity. In essence, there are
too many rail lines converging into a limited number of inner-city tracks. Currently, five lines from the south—
west and six lines from the north merge into two through the CBD. This limits the ability to increase services
on each line and creates inefficient use of the approaching rail corridors. Furthermore, it reduces the
system’s overall resilience since all services pass through one corridor. This means an incident in the inner
area impacts the whole network (discussed in Section 3.6.5).

Capacity assessments indicate the number of paths available on the main line (Caboolture—lpswich sector) is
limited currently to 20 trains per hour (tph) per direction during peak times and 24tph per direction for
suburban lines (Merivale Bridge sector). With the completion of the ETCS — Inner City Project in this corridor,
capacity will be increased to up to 24 tph per direction on the main line. It is forecast that by around 2021
demand for rail services in the peak periods will be at or beyond the capacity of the existing key inner-city
corridors.

Once all available peak-train ‘paths’ are utilised, further growth in peak services will not be possible without
the provision of additional inner-city rail capacity. As the population of SEQ grows, the capacity to put on
additional train services for outer regions like the Gold Coast, Cleveland, Ipswich and Caboolture will be
severely constrained. Only the construction of an additional Brisbane River crossing allows for the
introduction of services to these regions to meet the demand resulting from this increased population
growth.

The rail system is also increasingly constrained by other inner-city track and platform capacity issues with
continuing growth in travel to the CBD. This is predominantly due to two further issues:

= Flat junctions, particularly at Roma Street West, require all trains from the west to merge at Milton so
trains from the Merivale Bridge can operate on the second track heading to the city and further north.
Adjacent development and the proximity of major roads limit the options for grade separation or
augmentation of lines at this location.

= Passenger and service capacity growth through Central station is limited by space constraints on the
platform and concourse areas, a combination of the low approach speed caused by the narrow and often
crowded platforms (with potential implications for passenger safety) and the dated signalling technology
currently in use.

It is critical that the rail network constraints within the inner city, including river crossing capacity, be
addressed if the rail network is to cater for future growth. Without this, service frequency increases will be
impossible and the network will be unable to expand into new growth areas.

3.6.2.2 Conflict Between Passenger and Freight Trains

Freight and passenger trains share some lines within the metropolitan network, with these lines operating
under a ‘freight curfew’ during the peak period. This allows express passenger trains into and out of the CBD,
increasing the overall capacity of the passenger service. After peak periods, freight trains are typically
allocated paths not required for passenger services.

Without additional investments, passenger demand may require this curfew to be increased to cater for
more passenger services in the ‘shoulder’ of the peak period. Freight paths would be reduced, potentially
impacting freight capacity to the port of Brisbane and intermodal hubs.
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The interaction and potential conflicts between passenger trains and freight trains in the metropolitan
network will require a longer term solution to accommodate growth in both services.

3.6.2.3 Current Signalling System

Queensland’s current rail signalling technology is based on a traditional track-side system that relies on train
drivers interpreting visual signals. This visual system, mixed with variability in driver behaviour, limits the
operational efficiency of the rail network and throughput of trains.

Recently, the Queensland government committed to begin the rollout of ETCS Level 2 (L2) in parts of the
metropolitan network. This will improve operational characteristics that benefit both the capacity and safety
performance of the rail network. Ultimately, this innovative technology solution will provide a better
performing rail system for both the customer and the train operator.

The scope of the ETCS — Inner City Project is the area of rail network between Northgate and Milton,
including both mains and suburban lines. This encompasses the key network section through which all trains
must pass and includes the railway stations of Roma Street, Central, Fortitude Valley and Bowen Hills. While
the ETCS — Inner City Project will improve the network capacity in the northern and western corridors, it
does not provide additional capacity to the Gold Coast and Beenleigh lines.

3.6.3 Journey Time and Cost

As discussed in Section 3.6.1, the current rail network does not have good coverage over many areas in
Brisbane and beyond and is relatively indirect in many corridors, particularly from the south and east (for
example, the Cleveland line). Since the rail network cannot cover all areas, its success relies on good local
access to stations and park ‘n’ ride opportunities (where appropriate) as well as relatively short waiting times
(service frequency). In terms of station access, the rail network is not currently well supported by the bus
network, which could provide a greater ‘feed-to-rail’ role as is common in most mature public transport
networks.

When considering door-to-door travel times, even with the lower road speeds during congested conditions,
rail often does not provide a competitive alternative to road travel due to the less direct route. Given the
limitations in the rail network in terms of geographic coverage, travel times, service frequency and potential
for overcrowding, the relative ‘perceived cost’ of a journey using the rail network in many areas is greater
than that of private vehicle and bus travel.

The overall impact of the functional deficiencies and constraints in the SEQ rail network is that rail travel
caters for a relatively low mode share, at around one third of morning peak travel into the CBD. This is low
compared to Sydney and Melbourne, where rail accounts for around 50 per cent?®. Brisbane consequently
has a high reliance on buses, which are required to perform much of rail’s line-haul role.

While the Brisbane busway network has been a success story, it too has reached its limits. Importantly, bus-

based systems only have so much ‘reach’; expansion of the busway network cannot cater for the significant

increase in demand for longer distance trips expected in the region. Both bus and rail must work together to
ensure an effective and efficient transport system.

28 Australian Bureau of Statistics Census, 2001-2011
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3.6.4 Poor Accessibility to the CBD by Rail
3.6.4.1 Limited Capacity of CBD Stations

The greatest demand on the rail network is in the morning and afternoon peak periods. Records of
passenger boardings from 2015 show that more than half of the 200,000 passengers who used the system
each day did so during the four ‘peak’ hours, with 60,000 and 46,000 passengers recorded in the morning
and afternoon peaks respectively.

The key origins or destinations of these peak period passengers are inner-city rail stations, with more than
34,000 passengers alighting during the morning peak at Roma Street, Central or Fortitude Valley station in
2015. Central station is the principal destination for CBD-bound passengers, with 22,000 (65 per cent of
passengers to the CBD) alighting there in the morning peak period in 2015%°.

Higher patronage in the limited morning peak period and associated overcrowding on services impacts on
the time for loading and unloading of trains at stations, exacerbating inner-city capacity limitations. Reliance
on Central station capacity can only go so far, beyond which the ability of passengers to board and alight
trains within the normal station dwell times would be impacted with flow-on impacts across the entire
network.

As demand stretches network capacity, growing passenger numbers increase congestion around doorways
(driven by increasing numbers of standing passengers) and on platforms (particularly in the afternoon peak).
These factors drive increases in dwell times and the likelihood of passenger issues affecting service reliability.
This reduces the likelihood of on-time operations and ultimately impacts on the achievement of service
numbers.

Brisbane’s passenger rail network is partially sectorised and comprises main lines and suburban lines to limit
crossing conflicts and improve operations. Both these systems run through the inner-core area and are
constrained by availability of rail paths and platforms through the CBD stations, including Central station (six
platforms), Roma Street station (nine platforms with one for regional travel and two not generally suitable
for through peak period operations), Fortitude Valley station (four platforms) and Bowen Hills station (four
platforms). This limits the overall capacity of the system, the capacity of individual lines feeding into the core
and service frequencies.

In comparison, Central station in Sydney has 10 ‘through’ platforms used for regular suburban services and
Flinders Street station in Melbourne has 12 platforms dedicated to the urban passenger task. The Victorian
Government is currently planning the Melbourne Metro project to expand the underground rail network and
enable independent running of suburban rail lines, providing a considerable capacity increase. The Sydney
Metro project is predicted to increase the number of trains entering the CBD in the peak hours from 120
services to 200 services (an increase of around 60 per cent)°.

The combined impact of station capacity and broader constraints in the SEQ rail network drives a need for a
significant investment in new infrastructure to boost inner-city rail station capacity. Achieving throughput
levels prior to this investment is highly sensitive to station dwell times and reliability of on-time operations
through the key junctions.

29 CRR Project model 2016
30 www.sydneymetro.info
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With demand for rail expected to almost triple by 2036, continued reliance on one main station in Brisbane’s
CBD to service the majority of passengers and facilitate a growing CBD will result in a range of issues,
particularly as this station nears its capacity limits. Minor incidents and variability in demand at Central
station will compromise its operational performance and the rail network more broadly. For example, a
delay in services in the afternoon peak would quickly result in extreme levels of crowding on platforms,
affecting operations and possibly fire and life safety requirements.

Overall, existing rail stations do not have the capacity to effectively provide for forecast levels of passenger
demand while maintaining network reliability and operational efficiencies, nor are they well located within
the CBD to adequately service the new high-growth areas of the CBD and inner city. The poor location of
stations is discussed below.

3.6.4.2 Poor Location of CBD Stations

Beyond having an appropriate level of capacity (and other critical factors in meeting the needs of the
customer), rail stations need to be adequately located to ensure destinations are easily accessible. Generally,
a walking catchment of 400 metres around a quality public transport station or stop is considered attractive
for customers. Although customer’s preparedness to walk this distance may increase with the quality of the
service (for example, express rail) the walking distances starts to become a limiting factor beyond 800
metres and by one kilometre the service may be considered only marginally attractive. For Brisbane’s CBD,
the topography and the historical development of the public transport system results in many areas of the
city being outside the limit of the generally accepted walkable catchments.

The Brisbane rail network passes across the northern end of the CBD, providing good access to the northern
areas, but there are considerable walking distances from new growth areas in the southern areas of the CBD.
Brisbane rail passengers wishing to travel to and from the southern end of the CBD must walk from either
Central station (1.2km) or South Brisbane or South Bank stations across the river. Alternatively, commuters
can wait for an interchange service with a city loop bus (7am to 6pm, Monday to Friday) which passes
Central station to connect passengers to the southern end of the CBD.

Figure 3.12 shows current walk access times to existing rail stations servicing the CBD, illustrating the
significant gap in accessibility to the south-eastern part of the CBD, an area that will undergo a major
transformation over coming years. Even in more central parts of the CBD, the walk to the nearest rail station
is up to 15 minutes. Table 3.1 shows the growth in employment and population around the existing CBD
stations (Central and Roma Street) between 1986 and 2011. It also shows that the southern part of the CBD
has grown much more strongly for both employment and population compared to the existing CBD station
catchments. This supports the need for a new rail station in the southern part of the CBD.

The commercial office tower at 1 William Street combined with new development in the Queen’s Wharf
Brisbane precinct will significantly increase the demand for frequent, efficient and reliable public transport
services to this part of the city. Currently, there is no high-frequency, high-capacity public transport option
within close proximity.
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STATION EMPLOYMENT GROWTH (1986—-2011) POPULATION GROWTH (1986-2011)
Southern CBD 152% 360%

Central 73% 280%

Roma Street 71% 71%

Table 3.1: Population and Employment Growth in CBD Station Precincts3!

By comparison, both the Melbourne and Sydney rail networks provide excellent coverage of the inner city
with stations that provide direct access to key areas. Melbourne also has an extensive tram network that
further enhances passenger mobility around the inner-city areas. Sydney is also implementing a light rail
system through the spine of the CBD to replace buses and enhance mobility.

Poor accessibility by rail also extends beyond the Brisbane CBD. While rail passengers travelling to inner
Brisbane are able to access Central, Roma Street, South Brisbane, South Bank, Milton, Albion, Fortitude
Valley and Bowen Hills, many major inner-city areas are outside a walkable catchment, including
Woolloongabba—Kangaroo Point, Brisbane Showgrounds—Royal Brisbane and Women’s Hospital, Newstead,
West End, New Farm and Kelvin Grove.

To improve accessibility, more rail stations are needed in more parts of inner Brisbane. This will establish
new trip opportunities, attract more passengers to the rail system, alleviate pressure on the bus network and
help reduce urban congestion into the future. It will also catalyse growth in the CBD, helping to realise
agglomeration benefits and contributing to broader city-building outcomes.

31 Australian Bureau of Statistics
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Figure 3.12: Walk Accessibility to Existing Rail Stations in the Brisbane CBD
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3.6.5 Network Reliability and Resilience

The complex nature of rail network operations causes rail network operators to consider the concept of
reliability when defining the capacity of the system. That is, once the minimum acceptable level of reliability
is defined, there will be a flow-on impact on the operational capacity of the system under that adopted
standard. This may be less than the absolute capacity of the system that can be achieved when all factors are
working towards an optimal outcome for rail operations.

Once the reliability requirements are factored in, the number of services that can be operated under that
regime, during a defined period, will define rail track capacity. As such, the key issues with future rail
network capacity are as follows:

= Asservice frequency increases towards maximum capacity, the reliability of services can deteriorate
rapidly across the whole network, due to the way rail operations need to be managed. As the capacity is
utilised, despite mitigation measures, reliability is expected to continue to deteriorate, with minor delays,
such as the increased dwell times required for boarding and alighting in overcrowded conditions having
the potential to cumulatively escalate into significant impacts.

= Without an infrastructure or rail systems solution boosting line capacity to allow higher frequency
services, peak period service performance on the passenger rail network is forecast to decline, resulting
in significant reductions in service reliability and increased overcrowding.

Closely linked to network reliability is the concept of resilience — that is, the ability of the rail system to
maintain acceptable operational performance in the face of planned or unplanned faults and challenges. It
describes the adaptability of the network and its ability to recover from an incident within a reasonable
timeframe. For SEQ it also relates to the system’s resilience to adverse weather conditions such as storms
and flooding.

Currently, the inner-city rail network funnels through a select number of stations on a single corridor
through Roma Street, Central, Fortitude Valley and Bowen Hills stations. As such, incidents on this part of the
network or at one of these stations can have serious flow-on impacts for the entire SEQ rail network.
Because of the cascading effect across the network, it can take significant time to recover to normal
operations. A new corridor through the inner city would considerably boost network resilience.

3.6.6 Insufficient Rail Capacity to Accommodate Growth
3.6.6.1 Strong Demand for Rail

As discussed in previous sections, passenger rail demand is forecast to double from 2015 to 2026 and nearly
triple by 2036, as shown in Figure 3.13. The growth rate is expected to remain strong between 2015 and
2026 (with a total change of around 100 per cent in the morning peak period), with growth continuing at a
lower rate between 2026 and 2036. For trips to the CBD, the share of travel by rail is expected to increase
from 31 per cent in 2015 to 47 per cent in 20362,

The growth analysis also shows that peak period growth rates are similar to those across the day. Notably,
growth in interpeak services remains strong across much of the network, while overnight off-peak growth is
lowest, demonstrating the continued success of introducing 15-minute interpeak services on selected lines.

32 CRR Project model 2016
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Figure 3.13: Forecast Growth in Rail Patronage (Without the CRR Project)

Historical trends support the forecast growth in rail. For almost the decade to 2009, rail patronage across
Brisbane grew strongly and consistently at rates of between three and six per cent. The three years to 2013
saw a flattening of demand, which evidence suggests was due to a large real increase in fares (40 per cent),
minimal employment growth in inner Brisbane, a slowing of the economy and multiple infrastructure
projects to increase road capacity. These projects include 14 traffic lanes across the Brisbane River in 2010,
removing through traffic from the CBD and completion of the Northern Busway and Gateway Upgrade South
in 2013. Since 2013, demand has picked up3? and is expected to reflect pre-2009 rates — or slightly higher —
in the period to 2026 as employment and economic growth picks up, fares remain steady, congestion
increases, the inner-city bus network reaches capacity and SEQ’s population grows.

The forecast growth in rail patronage of 6.9 per cent per annum between 2015 and 2026, is not without
precedent in Brisbane or elsewhere in Australia. Research conducted by the Bureau of Infrastructure,
Transport and Regional Economics, which compares urban public transport growth rates across Australian
cities (2014) indicates that similar, sustained high periods of growth were evidenced in Brisbane (6.7 per cent
per annum between 1979 and 1989), Melbourne (6.1 per cent per annum between 1999 and 2009) and
Perth (15.2 per cent per annum between 1991 and 2001 and 7.4 per cent per annum between 2004 and
2014). Figure 3.14 below shows the recorded annual growth in rail patronage in Brisbane, Melbourne and
Perth between 1970 and 2015.

33 TransLink ticketing data
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Figure 3.14: Historical Rail Patronage in Brisbane, Melbourne and Perth (1970-2015)

The primary drivers of the forecast growth in rail patronage are the population and employment projections
for SEQ and the Brisbane LGA and the increase in rail capacity delivered by the CRR Project. Figure 3.15
below shows the inputs contributing to the forecast growth in rail patronage between 2016 and 2026 and

their contribution to the total forecast growth in rail patronage.

56



PROBLEM

Figure 3.15: Contribution of inputs to forecast growth in rail patronage

Anticipated growth in longer distance commuting due to the continued expansion of residential areas
outside the Brisbane LGA underpins these demand forecasts. Figure 3.16 shows the predicted growth in
employed people who commute to Brisbane for work. The data predicts growth of approximately 200,000
commuters between 2015 and 2036 and includes approximately 60,000 commuters from the Gold Coast and
Logan, more than 90,000 commuters from Ipswich and 45,000 commuters from Moreton Bay and the
Sunshine Coast. This represents a very significant growth in demand for travel during the peak periods,
which is likely to place pressure on the rail network.
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Figure 3.16: Growth in Employment within the Brisbane LGA by Place of Residence, 2015 to 203634

The rail system already experiences periodic overcrowding on key corridors yet it would need to cater for an
additional 52,500 passengers in the morning two-hour peak period by 2026, equivalent to 116 full seated
train loads (six-car train with 450 seats). By 2036, an extra 95,500 passengers would need to be catered for,
equivalent to 212 full train loads in the peak hour.

This demand, if not carried by rail, will be forced to other parts of the transport network, primarily the
already constrained road network with associated congestion and lost economic opportunities. Forecasts
show the road network will already be heavily congested, particularly on key links through Brisbane’s inner
city, even without the additional demand that would be forced away from an unattractive rail network.
Without a step-change in capacity for the rail network, Brisbane’s long-term future and economic aspirations
could be at risk.

3.6.6.2 Demand Growth on the North—South Corridors

While very strong demand growth is anticipated across the entire rail system, the pressure on the rail
network will differ by corridor and ultimately depend on where residential population growth occurs most
strongly.

Forecasts show that pressure will initially be most concentrated on the southern (Brisbane—Gold Coast) and
northern (Brisbane—Sunshine Coast) corridors. In the longer term, substantial pressure is also expected on
the western (Brisbane—Ipswich) corridor.

34 Queensland Government Statistician’s Office 2015
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Figure 3.17 summarises the forecast combined demand for rail in the morning one-hour peak from south of
the Brisbane River on the Gold Coast, Beenleigh, Cleveland and Flagstone® lines in 2021, 2026 and 2036,
and compares this to available capacity. It shows that by 2021, in order to meet passenger demand, the
corridor will need to operate above its theoretical maximum capacity in terms of the number of trains. Prior
to and irrespective of investment in future growth corridors by 2026, in order to meet demand an additional
six (full) trains per hour would be required beyond the capacity of the corridor to run, rising to an additional
19tph in 2036.

Significant increases in demand for rail services are also expected from the north, fuelled by population
growth to the north of Brisbane and the extension of the rail network to Kippa-Ring. As illustrated in Figure
3.18, in 2021 the corridor will also have passenger demand beyond its capacity threshold. In 2026 there is
demand for an additional five trains per hour beyond corridor capacity, rising to an additional 11 in 2036.

The shortfall in trains is based on the difference between passenger demand and the theoretical maximum
capacity of the network. In practice, it is unlikely that maximum capacity could be achieved without
impacting operational performance (reliability) since the network would be operating at its limit.

If left unaddressed, as passenger demand increases towards the limit of available capacity, overcrowding
(beyond accepted loading standards) will worsen on individual services. This will result in higher numbers of
boarding and alighting passengers and increased congestion around doorways and on platforms. These
factors will drive an increase in dwell times (time a train is stopped at a station), reducing the likelihood of
on-time operation and ultimately reducing the number of services able to be run. The overall result is that
passengers would choose alternative methods of transport (primarily private vehicles), change residential
location or be forced to travel outside peak periods.

35 The Flagstone line is assumed to be operational from 2036 only.
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Figure 3.17: Rail Demand in Brisbane’s South: Corridor Versus Available Capacity in the Morning One-Hour Peak36 37

36 CRR Project model 2016

37 Note the Merivale Bridge has a capacity of 24tph. In 2036, bridge paths are allocated to: Cleveland/Manly (8tph); Flagstone (4tph); and Gold
Coast/Beenleigh (12tph) making up the theoretical maximum capacity across the southern and eastern corridors. In 2021 and 2026 capacity
constraints are limited to the Gold Coast—Beenleigh corridor.

60



PROBLEM

Figure 3.18: Rail Demand in Brisbane’s North: Corridor Versus Available Capacity in the Morning One-Hour Peak38

38 CRR Project model 2016
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3.6.6.3 Overcrowding on Trains

As part of its ‘customer first’ focus, TransLink aims to ensure a ‘comfortable load’ for passengers on train
services. The definition of comfortable load is based on the principle of minimising the number of passengers
having to stand for an extended period. This is defined as standing for 20 minutes or longer, measured from
Roma Street and Fortitude Valley stations. The location of the 20-minute threshold therefore varies by rail
corridor, for example on the Gold Coast—Beenleigh line it would be around Salisbury station. The 20-minute
criteria has a direct impact on the design capacity of trains. Continuing the Gold Coast—Beenleigh line
example, currently a train travelling from Beenleigh to the CBD has a design capacity of 450 passengers until
around Salisbury (20 minutes from Roma Street station) where it ‘increases’ to 750 since it can now count
both standing and seated passengers (the equivalent of 1.67 times the seated capacity)®°.

Passenger loads above 750 passengers on individual services would result in passengers unable or unwilling
to board the overcrowded trains, and the resulting dwell times of these overcrowded services would reduce
the maximum number of trains that could be operated.

Without additional rail network capacity, it will be impossible to run the additional train services necessary to
meet demand. Peak period service crowding is expected to increase without intervention. In 2026,
considerable crowding is expected on all but one rail corridor approaching the CBD, measured as over 25 per
cent of all passengers are standing. By 2036, the degree and extent of crowding will worsen significantly. The
extent of crowding will be beyond inner-city stations on all rail approaches to the CBD such that, on average,
over 50 per cent of passengers will be standing.

Without intervention, passenger overcrowding on the rail network will lead to customer dissatisfaction and
service deterioration. Resulting delays, for example from longer dwell times in overcrowded conditions, have
the potential to cumulatively escalate into significant impacts across the rail network.

39 This capacity applies to individual trains and not average hourly loads produced in the CRR Project model.
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3.7

Benefits Sought

The previous sections outlined a number of key strategic, transport and rail specific problems for SEQ over
the next 20 years. Table 3.2 summarises the problems in this chapter and links them to identified business
requirements and provides a list of benefits sought.

PROBLEM

BUSINESS REQUIREMENT

(OUTCOME SOUGHT)

Note: SIP objectives:

1. improving prosperity and liveability

2. infrastructure that leads and supports growth and productivity
3. infrastructure that connects our communities and markets

4. improving sustainability and resilience.

Inability to .
maintain desired
levels of

economic .
growth and .
productivity

Declining .

accessibility and
connectivity
between .
population and
employment
centres

Ensure sustainable outcomes for the
transport system by providing the right
choice of mode for each transport task.
Provide connections to markets.

Support economic growth opportunities.

Ensure residential growth areas are well
connected with employment centres
through efficient transport modes.

Enable the transformation of the city to
support agglomeration opportunities.

Support the move to a knowledge-
intensive economy by providing improved
access to knowledge-based inner-city jobs.

Increase transport capacity during peak

periods to service access to the job market.

Provide efficient and effective connections
to the surrounding region.

Improved access by rail to growth areas in
the Brisbane inner city and CBD.

BENEFIT SOUGHT

Connect people, places and businesses to
the Brisbane CBD, the economic heart of
the region.

Provide new and improved opportunities
to connect to markets and improve
productivity.

Links to the State Infrastructure Plan (SIP)
objectives 2 and 3 (see table note)

Increase accessibility to more areas of the
CBD and inner city.

Maximise agglomeration benefits at key
growth locations in the CBD and inner city.
Allow the rail network to expand to
connect new communities e.g. Flagstone.

Improve accessibility at local and regional
levels.

Improve access for people who are
transport disadvantaged.

Links to SIP objectives 1, 2 and 3



PROBLEM

PROBLEM BUSINESS REQUIREMENT BENEFIT SOUGHT
(OUTCOME SOUGHT)
City buildingand = Support new urban development = Provide the frame around which the city
urban growth opportunities. grows.
= Manage urban growth in a sustainable = Facilitate and catalyse urban renewal
manner. opportunities at station precincts.
= Support city-building outcomes. = Improve the level of transport service,

triggering further urban consolidation
around rail corridors.

= Provide better rail station coverage in the
inner city.
= Provide new stations in key inner-city
growth areas.

= Avoid externalities such as emissions and
congestion costs.

Links to SIP objectives 1, 2, 3 and 4

Car dependency = Increase inner-city public transport = Reduce road congestion and associated
and road capacity and service frequency to support costs.
congestion improved access to jobs and services. = Enable more efficient use of scarce road
= Enable a mode shift from private cars to space, allowing for greater business travel
public transport. and good access for road-based public

transport and freight.

= Improve access to the inner city, the
location of high-productivity jobs, for more
community members.

= Reduce reliance on private vehicle access
to the CBD.

= Reduce journey times and improve
accessibility for a larger portion of the
resident population.

Links to SIP objectives 1 and 3



PROBLEM

PROBLEM BUSINESS REQUIREMENT BENEFIT SOUGHT

(OUTCOME SOUGHT)

Inability to
cater for public
transport
demand

Inefficient supply
chains

Rail not
performing
desired role

Limits on service
frequency

65

Support increased travel demand.

Alleviate inner-city rail network constraints.
Match expected rail network demand with
capacity.

Allow rail network expansion to outer areas
and new greenfield sites.

Increase inner-city public transport
capacity and service frequency to support
improved access to jobs and services. (Rail
is to provide the backbone of the public
transport network.)

Enhance the integration between the bus
and rail networks.

Increase the use and mode share of rail to
the Brisbane inner city and CBD.

Position rail as the preferred mode for
longer distance commuter travel to the
CBD and key urban centres.

Improve road conditions with reduced
congestion.
Reduce travel time for freight by road.

Preserve sufficient rail freight capacity to
meet the projected freight task.

Make rail the ‘backbone’ of the public
transport system.

Encourage travel by the most efficient and
sustainable mode (i.e. allow rail to perform
its intended role).

Match capacity to expected rail network
demand.

Enable the rail network to expand into new
growth areas.

Achieve a competitive level of service to
other modes.

Ensure public transport supports turn-up-
and-go frequencies during peak periods.

Enable service frequency to expand in-line
with passenger demand forecasts.

Provide a ‘step change’ in public transport
capacity.

Meet forecast demand.

Enable connections to growth areas.
Increase service frequency.

Reduce crowding.

Increase incremental fare revenue.
Achieve a mode shift to rail.

Provide better interchanges with the bus
network.

Allow bus network operational changes
(feed to rail) and more efficient use of the
bus network.

Links to SIP objectives 1, 3 and 4

Improve connectivity to markets by both
road and rail freight.

Improve opportunities to leverage rail
freight opportunities.

Links to SIP objective 3

Ensure capacity to meet long-term demand
forecasts.

Unlock SEQ rail network capacity, enabling
the network to expand and meet demand.

Increase service frequency.
Improve accessibility.
Reduce journey times.

Increase service reliability.

Links to SIP objectives 2, 3 and 4

Increase the frequency of services.

Enable a mode shift to rail.

Links to SIP objectives 2, 3 and 4



PROBLEM

BUSINESS REQUIREMENT

(OUTCOME SOUGHT)

PROBLEM
Uncompetitive .
journey times
and cost .
Network .
reliability and
resilience

L}
Overcrowding .

Table 3.2: Benefits Sought
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Enable sustainable journey times to be
achieved.

Integrate the bus and train networks with
enhanced opportunities for interchanging.

Enhance the resilience of the public
transport network to unplanned outages
and incidents.

Reduce reliance on a single rail corridor
through the CBD.

Ensure the capacity of the rail network
matches forecast demand.

Ensure crowding does not impede effective
and efficient operations and network
reliability.

BENEFIT SOUGHT

Reduce travel time, across all transport
modes.

Reduce wait times.
Enable a mode shift to rail.

Provide better interchange opportunities
with the bus network.

Links to SIP objectives 3 and 4

Provide an alternative route and improved
resilience in the core rail network.

Reduce downtime due to incidents.

Increase customer confidence in the rail
system.

Links to SIP objective 4

Reduce crowding.

Make the customer experience more
comfortable.

Increase service reliability.

Links to SIP objectives 1 and 2
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OPTIONS ANALYSIS

OPTIONS ANALYSIS

CHAPTER SUMMARY AND CONCLUSIONS:

= Rigorous options analysis has been undertaken to determine the optimal solution to the problems
identified. The recommended solution involves an infrastructure investment option focused on a rail
public transport solution, with the CRR Project confirmed as the preferred approach. Key aspects of
the CRR Project have been derived from previous studies and solutions including the CRR Project
2011 and the Bus and Train (BaT) Project.

= Options have been analysed across six levels, specifically:
— strategic options
— infrastructure investment options
— rail infrastructure options
— CBD alignment and station options
— tunnel length options
— northern connection options.

= The CRR Project has been optimised in comparison to the CRR Project 2011, with a shorter tunnel,
new CBD alighment and a northern connection.

The purpose of this chapter is to summarise the investment options analysed. The chapter draws upon
analysis undertaken for the CRR Project 2011, work undertaken for the Bus and Train (BaT) Project, an
options assessment undertaken by TMR in 2015—-16 and updated investigations. By providing clarity on the
options considered, it demonstrates transparency of process and generates confidence that the
recommended option will deliver the required benefits.

This chapter outlines:
= the approach taken to identify, assess and confirm options
= the assessment of rail investment options used to determine the preferred infrastructure option

= the assessment of options regarding the CRR Project’s alignment through the CBD and location of CBD
stations, tunnel length and inclusion of a connection to northern rail networks.

This options analysis is primarily based on previous work outlined in Chapter 1: Project Background. Options
and sub-options for the CRR Project were identified and assessed using qualitative criteria analyses, with
feedback provided by project stakeholders.
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4.3

Options Identification

Figure 4.1 shows the options considered to determine the preferred option for a rail infrastructure

investment solution.

Figure 4.1: Options Identification Process

Options for a solution to meet the identified needs were assessed at six levels:

1.

Strategic options: Alternative options aimed at meeting the service requirements were examined
including reform options, operational efficiency measures and infrastructure options.

Infrastructure investment options: Options for infrastructure investment, whether in roads or in public
transport (either bus or rail), were assessed at the strategic level.

Rail infrastructure options: Various heavy rail alternative options were examined including the CRR
tunnel and a combined bus and rail tunnel.

CBD alignment and station options: The placement of the southern CBD station — whether at George
Street or Albert Street — was examined along with the alignment through the CBD.

Tunnel length options: The value of a long tunnel versus a short tunnel was considered.

Northern connection options: Connection of the CRR Project to northern rail networks, and supporting
activities required, were examined.

Options were assessed at each of these levels, with the outcomes presented in the sections below.
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4.4 Options Assessment and Confirmation

4.4.1 Strategic Options

The strategic options analysis undertaken prior to preparing the CRR Detailed Business Case 2016 considered
reform, network efficiency and infrastructure investment options. The assessment found the following:

= |dentified reform options have been largely implemented to the extent possible.

= New generation signalling through the European Train Control System (ETCS) — Inner City Project is the
preferred network efficiency option that will enable the rail network to meet short-term demand, as well
as providing additional safety, reliability and efficiency benefits.

= Aninfrastructure solution is still required to address long-term demand and realise broader social and
economic benefits.

4.4.2 Infrastructure Investment Options

The next stage in the options assessment process was to determine the most appropriate transport mode
for investment: road (private vehicles) or public transport. This analysis relied heavily on the significant body
of work completed as part of the State Infrastructure Plan (SIP) and supporting planning documents
including the South East Queensland Regional Plan 2009-2031 (SEQRP) and Connecting SEQ 2031 (CSEQ).

4.42.1 Road Network Investment

As discussed in Chapter 3: Problem, the SEQ road network has seen significant expansion in the last 20 years
through the development of toll roads and a program of enhancements to local, sub-arterial and arterial
roads and motorways in the remainder of the road network.

While these projects have increased the capacity of the SEQ road network, they have not sought to increase
road capacity directly into the inner-city core as this would encourage more cars into the congested CBD.
Increasing traffic through the CBD would reduce the efficiency of road-based bus services, impacting on the
quality of service for CBD commuters.

The current and future constraints in the road network discussed in Chapter 3: Problem, reinforce the need
for investment in public transport capacity.

4.4.2.2 Bus Network Investment

Bus is the most flexible form of public transport. Generally, it is best used to service low-to-medium levels of
demand, spread over a low-density urban area, with dispersed destinations. Buses are better utilised on local
or short-length transport tasks due to travel speed, passenger capacity and comfort levels.

The bus network (including busways) has less capacity to move passengers than an efficient rail network. As
shown in Chapter 3: Problem, a six-carriage train car has a carrying capacity of 750 people, compared to a
250-person standard light rail capacity and a 95-person articulated bus capacity. This chapter also outlines a
range of current and future capacity challenges facing the SEQ bus network.

Without major upgrades to busway infrastructure into the CBD and to bus stations, the reliability of buses
will continue to be impacted by worsening traffic congestion as transport demand increases. Opportunities
for future growth in the bus network are limited by accessibility constraints in the CBD including direct
busway access to the CBD, capacity of underground bus stations and the availability of kerbside space for bus
stops.
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Based on the investment strategy outlined in CSEQ, improvements to the bus network could complement
the CRR Project but will not be able to meet forecast demand for more trips and longer trips to the CBD.

Using additional rail capacity as the spine of trunk services to and within the inner city opens up
opportunities to reorient the bus network. This could be used to more effectively link bus and rail networks
at key interchanges, catering for communities not serviced by rail or the busway network. This contrasts
sharply with the bus network’s current operating paradigm, which accommodates customer preferences for
a ‘single-seat’ journey, with most bus services terminating in the CBD. This network design results in dense
and complex bus operations within the city and a lack of integration between bus and rail services.

A comparison of the current paradigm and a trunk and feeder system is shown in Figure 4.2. Strategic
assessments (including CSEQ) have determined that this approach will be the focus of future network
developments.

Figure 4.2: Comparison Between the Current SEQ Network Operating Paradigm (Upper) and a Trunk and Feeder System (Lower)4?

40 Connecting SEQ 2031
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4423 Rail Network Investment

CSEQ and other previous studies have identified rail as the transport mode best suited to meeting SEQ’s
forecast transport demand. It has the high capacity needed to meet demand growth and to serve intercity
and long-distance commuting.

A substantial amount of SEQ’s future growth is expected to occur outside of greater Brisbane in areas north
of Caboolture, south of Beenleigh and west of Ipswich. This will generate greater demand for longer trips to
the region’s primary employment centre, the Brisbane CBD. These trips are inefficiently serviced by road-
based public transport due to inner-city road constraints such as limited capacity on cross-river bridges.
Buses are also less suited to longer line-haul journeys — they cannot compete with rail in terms of travel time
and level of comfort.

Possible reform and network efficiency measures have either been implemented or are currently being
implemented such as timetable improvements, measures to reduce train waiting times and ETCS — Inner City
Project. The Queensland Government is now focusing on initiatives to unlock the rail network’s capacity and
expand it to meet forecast demand. Boosting inner-city rail network capacity will enable more frequent
services from all parts of the region and allow the network’s reach to broaden.

4.4.2.4 Transport Investment Strategy

The transport investment strategy outlined in the SIP and CSEQ, and used for the investigations conducted
for the CRR Project 2011 and BaT Project, is based on a multimodal investment program incorporating the
following principles:

= 3 progressive shift to rail as the backbone of the region’s passenger transport system

= bus playing a ‘workhorse’ role, supporting rail and filling in gaps in the rail network and existing busways
= completing the strategic road network

= ensuring arterial roads cater for all users (buses, cyclists, pedestrians, cars and commercial vehicles)

= targeting freight investment to support the economy

= providing for increased active transport use.

The SIP, CSEQ, SEQRP and transport modelling analysis undertaken for the CRR Project all indicate that
passenger transport demand will increase across the SEQ transport network and, more specifically, for trips
to and from the Brisbane CBD. Public transport is the preferred mode for investment, with an emphasis on
rail as the backbone of the region’s passenger transport system.

4.4.3 Rail Infrastructure Options

This section discusses key previous projects investigated, outlining the nature of each project —including the
planned scope of work — and its ability to meet the required transport task. These projects include:

= duplication of the Merivale Bridge

= conversion of the Cleveland and Ferny Grove railway lines to light rail

= heavy rail turn-back options (supported by inner-city bus, light rail or metro networks)
= combined bus and rail tunnel beneath the Brisbane River and CBD

= CRR tunnel.

A high-level summary of the issues associated with each of the options above is provided below.
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4.43.1 Merivale Bridge Duplication

Duplicating the Merivale Bridge was considered as an alternative to a north-south rail tunnel in several
studies. However, duplicating the bridge would be insufficient to address capacity constraints in the inner-
city rail network; it would merely force more trains into the congested core.

To be viable, duplicating the Merivale Bridge would also require duplicating the inner-city rail corridor from
the south of Park Road to Bowen Hills.

The south-side works would start with a major grade separation at Park Road. It would incorporate a tunnel
for the Cleveland line, while maintaining the Beenleigh line at surface level. North of the Park Road grade
separation, the corridor would combine at surface level to become a four-track corridor, continuing through
upgraded South Bank and South Brisbane stations. These stations would be expanded to feature four
platforms. Once across the duplicated bridge, and after a very short section of elevated structure, the rail
alignment would, as quickly as possible, proceed to dive on the north side of the river, entering a tunnel
system that would provide for an underground station at Roma Street station. This tunnel would continue to
meet with new underground platforms at Central, Fortitude Valley and Bowen Hills stations.

This option has not been progressed due to a number of issues, which are summarised below:

= Freight: This option would require utilising spare capacity on rail infrastructure currently used for freight
services.

= Access: By using the same route as the existing rail corridor, this option does not improve access to the
public transport network, specifically, from CBD areas with poor rail access and to current and future
development precincts. This option fails to support growth in new transit-orientated developments and
priority development areas (PDA’s) such as Woolloongabba and Bowen Hills.

= Time savings: This option would provide only limited travel time savings for customers since it follows the
same rail alignment.

= Sustainability: This option fails to support sustainability outcomes. In particular, despite encouraging
some increased use of rail services, it does not support redevelopment and densification of precincts
within the inner city. As a result, it would not assist in meeting SEQRP targets that aim to encourage
settlement trends away from unsustainable, low-density, greenfield urban development in Brisbane.

= Constructability: This option presents a number of constructability issues including (but not limited to):
— construction in a heavily constrained environment both north and south of the Brisbane River

— geographical restrictions for widening the corridor to enable a four-track alignment from South
Brisbane to Park Road

— significant property impacts

— potential conflicts with access to the Roma Street fire station associated with the cut-and cover-tunnel
required in upper Roma Street

— impacts for Roma Street and Central stations including significant disruption to rail operations and
difficulties with design (spatial limitations) for access and egress

— extremely tight spatial requirements at South Brisbane station resulting in a platform width smaller
than recommended standards, with implications for safety and capacity
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— significant impacts on rail operations during construction as a result of changes to existing rail
infrastructure (stations and track), as well as the addition of new rail infrastructure in a brownfield
operating environment.

= Cost: This option was estimated to cost less than a north-south tunnel, but with a higher risk profile.
4.4.3.2 Cleveland Light Rail Conversion Option

This option explored replacing heavy rail services on the Cleveland and Ferny Grove lines with light rail or
metro services. It proposed constructing a new light rail or metro line across the Brisbane River and through
the CBD. This would remove these suburban rail services from the Merivale Bridge and congested inner-city
rail network.

This option was proposed by the SEQ Council of Mayors in 2012 as a lower cost alternative to the CRR
Project. It would involve constructing a new light rail line from Park Road station to Roma Street station, via:

= tunnel to Woolloongabba
= anew bridge over the Brisbane River beside the Captain Cook Bridge and Riverside Expressway
= tunnel beneath Herschel Street to a new underground platform under Roma Street station.

As well as underground platforms at Roma Street, new underground light rail stations would be provided at
Park Road and Woolloongabba, with elevated light rail stations near the Queensland University of
Technology (QUT) Gardens Point campus and Queen Street. After Roma Street station, the line would run on
surface along the Exhibition line corridor, with a new Exhibition station and a new Bowen Hills (West) station,
before joining into the Ferny Grove line at Breakfast Creek.

This option was not progressed due to a number of issues, some of which are outlined below:

= This option would be subject to alignment and constructability issues as the proposed alignment is not
optimal for a modern railway and would constrain vehicle speeds significantly, impacting travel times
adversely.

= The key growth from the north will be on the northern main lines from Caboolture, Redcliffe and
Sunshine Coast. These two tracks would not be assisted by incremental capacity relief offered by the
Cleveland option.

= This option would have significant operational impacts on the heavy rail network for freight and
passenger services, including the following:

— The current Ferny Grove flyover is used by passenger rail services for positioning into and from Mayne
Yard. Additional infrastructure and cost would be required to separate light metro operations from the
heavy rail services using the Ferny Grove flyover, otherwise the operation of Mayne Yard would be
severely compromised.

— The proposal would reduce the current capacity of the Cleveland line for movement of freight, noting
this is a key corridor to the Port of Brisbane.

= This option would effectively reduce public transport capacity by operating smaller light rail vehicles (90
metres long) that would not carry the same number of passengers as existing trains.

= While the project was proposed as a lower cost alternative to the CRR Project, cost consultants estimated
the cost to be of a similar order of magnitude to the core CRR Project (the first stage of the CRR Project
consisting of the 10-kilometre tunnel section only proposed in 2013). Costs were increased by risk, higher
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cost of conversion, underground stations and additional rail infrastructure required (for example,
duplication of the Cleveland line).

4.4.3.3 Rail Turn-Back Options

This option involves terminating rail services at CBD-fringe stations, upgrading those stations as major
passenger interchanges and completing the ‘last mile’ using an alternative transport mode. This option
proposed expending less on the heavy rail network and allocating remaining funding to either an enhanced
bus network, new light rail system or new metro system. Major rail terminus and passenger interchange
stations were investigated at South Brisbane, Milton and Bowen Hills.

Consistent with the outcomes of the Independent Panel Review 2012, these alternative options were subject
to a rapid economic appraisal and were found to have costs that exceeded the benefits.

4434 Combined Bus and Rail Tunnel

The BaT Project presented an alternative to the CRR Project 2011. This five-kilometre integrated busway and
rail tunnel stretched from Dutton Park (in the south) to Spring Hill (in the north), along a similar alignment,
with stations at Woolloongabba, George Street and Roma Street. The key difference between the CRR
Project 2011 and this project was the inclusion of buses in the tunnel.

Issues with the BaT Project include:

= Duplication of transport capacity: While bus and rail typically service different markets, with bus catering
for shorter trips and rail catering for longer distances, the BaT Project saw both bus and rail networks
merge for around five kilometres through the inner city. This would create unnecessary and inefficient
duplication of transport capacity through the location of competing modes in the same corridor.

= Not addressing key rail growth markets: The passenger capacity benefit of the BaT Project was derived
from trains entering the inner city from the south. It would not provide any benefit to rail passengers on
the northern rail lines, which are expected to experience significant growth in the medium term.

= Lower utilisation of rail infrastructure: The CRR Project encourages greater utilisation of the rail network
than the BaT Project, with associated environmental benefits (reduced emissions). Greater utilisation of
the rail network is aligned with a number of government policies and plans, including the SIP, SEQRP
and CSEQ.

= Poor customer outcomes: Combining bus and train services in the same tunnel would require platforms
to be located much deeper in the ground — leading to longer transport times — and greater crowding
around station entrances and exits.

= Technical complexity: A significant proportion of the BaT Project's cost would be allocated to bus
infrastructure, resulting in a sub-optimal outcome for the core issue of providing a step-change in rail
capacity through the inner city. Importantly, the inclusion of bus made the rail component more
expensive through the need for a larger tunnel profile, deeper river crossing, more complex and deeper
stations, greater ventilation and fire and life safety requirements and longer dive structures to meet the
grade requirement.

It should be noted that some design elements of the BaT Project were further considered in the options
assessment conducted for the CRR Project, including the short tunnel and George Street station.
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4.43.5 Cross River Rail Tunnel

The CRR Business Case 2011 documented the thorough process undertaken to determine the best
infrastructure solution to meet SEQ’s forecast transport demand.

The CRR Project 2011 consisted of 10-kilometre, twin, single-track tunnels between Yeerongpilly (in the
south) and Victoria Park (in the north). Four new underground stations were proposed along the tunnel at
Woolloongabba, Boggo Road, Albert Street and Roma Street. The CRR Project 2011 also proposed five
kilometres of additional surface tracks south of Salisbury. At the southern end, a new surface station at
Yeerongpilly and minor upgrades at Moorooka and Rocklea railway stations were proposed. At the northern
end, a new surface station at the Exhibition site was planned. From the northern portal at Victoria Park, the
CRR Project 2011 also proposed three kilometres of two additional surface tracks on the Exhibition Loop,
plus additional track construction and realignment through Mayne Yard.

The CRR Business Case 2011 demonstrated the underlying need for the project and the benefits of
proceeding with the CRR Project 2011. The project was subsequently afforded ‘ready to proceed’ status by
Infrastructure Australia in 2012 and was nominated as Queensland’s highest priority infrastructure project.

The CRR Business Case 2011 found that the CRR Project 2011 would address fundamental rail network
constraints by delivering a new river crossing and additional rail capacity in the CBD and inner city. This
would allow for future growth beyond 2031.

The CRR Project 2011 was consistent with the transport investment strategy outlined in CSEQ. It proposed
contributing to SEQ’s mode share targets and other transport goals by:

® increasing the mode share of public transport trips in the region by increasing network capacity and
providing alternative city station locations

= increasing the mode share of active transport trips in the region
= reducing the mode share of private vehicle trips in the region.

The CRR Business Case 2011 recommended proceeding with the core of the project (10-kilometre tunnel
section only) as the first stage, with minimal redundant works. This had a significantly reduced capital spend
compared to the full CRR Project 2011 while still playing a key role in achieving the required transport goals
of CSEQ.

Options assessment undertaken prior to preparing the CRR Detailed Business Case 2016 confirmed the value
of a rail-only solution, identifying the CRR Project as the preferred rail infrastructure solution to meet service
requirements. However, the assessment also recognised that some elements of the BaT Project could be
used to enhance the CRR Project 2011’s reference design. These project options are the focus of the
following section.

4.4.4 CBD Alignment and Station Options

A new train station servicing the southern part of the CBD was identified as a requirement by the detailed
feasibility investigations for both the CRR Project 2011 and BaT Project.

The location of the southern CBD station and its corresponding alignment through the city was a key
consideration for the CRR Project. The preferred alignment passes beneath Roma Street station under the
Brisbane Transit Centre (BTC) and surfaces around the Normanby Yards. Positioning the northern portal at
the Normanby Yards avoids significant impacts on Victoria Park. This is similar to the solution developed for
the BaT tunnel, which was generated in response to community concerns about Victoria Park, expressed
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during public consultation. The alignment through Roma Street to the northern portal was evaluated, with
the preferred outcome for the western Roma Street station underneath the BTC, connecting into the
Exhibition Loop.

Figure 4.3 shows the locations considered for the southern CBD station. The connection between this station
and the Roma Street station was integral to the selection of possible locations. Work was undertaken to
demonstrate that both the Albert Street and George Street stations are compatible with the preferred
northern portal alignment. Each option is discussed in more detail below.

Figure 4.3: Southern CBD Station Location Options

4.4.4.1 Option 1: Albert Street Option

This option positions the southern CBD station on Albert Street, extending from Alice Street to Charlotte
Street as per the CRR Project 2011. A cavern is required over the extent of the station platform, which is
connected through passages to the cut-and-cover entrance structures.

As identified in the CRR Project 2011 reference design, significant flood mitigation measures are required at
the Albert Street location, with some geotechnical issues.

A modification to the CRR Project 2011 alignment is required to account for the revised Roma Street station
location. The alignment follows Albert Street to Turbot Street, where there is a horizontal curve so the
alignment can pass under the Queensland Law Court complex to connect to Roma Street station under the
BTC.
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4.4.4.2 Option 2: George Street Option

This option positions the southern CBD station on George Street, extending from Alice Street to Charlotte
Street. The station consists of a central cut-and-cover station box, which extends along George Street from
Margaret Street to Mary Street, with platform caverns either side of the cut-and-cover box.

While locating the station at George Street would enable it to integrate with the Queen’s Wharf Brisbane
(QWB) development, this integration has associated construction programming complexities and
construction risks.

The proposed alignment is largely as per the BaT Project (revised reference design). The alighment passes
below George Street, under the BTC, and continues to near the Exhibition Loop, with the northern portal
located between the Brisbane Grammar School footbridge and Victoria Park land bridge.

Both of the southern CBD station options can be viably constructed and connect into the preferred location
of the northern portal. To assess these options, a qualitative multi-criteria analysis (MCA) was completed
using the criteria presented in Table 4.1, which were adapted from the SIP.

OPTIONS ASSESSMENT CRITERIA

Improving prosperity Reduce the amount of time commuters spend accessing the region's principal
and liveability activity centre (CBD) by public transport.

Improve the level of comfort and convenience commuters experience using the rail
system to the CBD.

Improve the choice for commuters accessing the CBD by public transport.
Increase the reliability for commuters accessing the CBD by public transport.

Infrastructure that leads and  Increase use of commuter rail as the preferred mode for accessing employment
supports growth opportunities in the CBD.
and productivit ' ) N )

P Y Reduce the cost of traffic congestion to limit impacts on economic growth.
Maximise the efficiency of the existing rail system.
Infrastructure that connects  Increase the capacity of rail to cater for freight.
communities and markets ) .

Improve the alignment of rail network to the preferred land-use plan.

Improve public transport to existing and emerging education and knowledge centres
in the inner city.

Improve overall inner-city station capacity.
Improving sustainability Reduce the use of fossil fuels in the passenger transport fleet.
and resilience ) ) .
Reduce the impact of the project on the natural environment.
Minimise operational impacts on the community.

Minimise construction impacts on the community.

Optimise Develop an affordable option that maximises project outcomes.
investment outcomes

Table 4.1: Options Assessment Criteria (Adapted from State Infrastructure Plan)
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In terms of delivering transport outcomes and a high-quality customer experience, the outcome of the MCA
indicated that both options significantly improve accessibility in the southern CBD and perform equally well
in this regard.

The Albert Street option, however, provides greater coverage of the CBD and therefore better access for
more residents, workers and students.

In achieving city-building outcomes, both station locations provide a compelling long-term vision for the
evolution of the CBD and a logical evolution of growth. George Street is closer to city ‘landmark’ precincts
such as QUT Gardens Point, Parliament and QWB. Albert Street is more central to the core of the CBD. There
are potentially greater development opportunities associated with Albert Street, while development around
George Street station is already underway. The project would also have cumulative impacts and coordination
issues with QWB that would have to be resolved.

Given the above, it was determined that the proposed Albert Street station is marginally preferable and
should be retained as the preferred CBD station due to:

= the potential for a better passenger experience in terms of public realm circulation, quality and clarity of
journey

= jts location in the heart of the CBD, enabling it to service government and business precincts

= jts capacity to effectively spread passenger movements across the city and support broader
CBD development

= jts support for short-term property development and long-term city transformation outcomes.

4.45 Tunnel Length Options

The BaT Project reduced the length of the CRR tunnel 2011 by moving the southern portal from Yeerongpilly
to Dutton Park. While this modification significantly reduced costs and community impacts, it did not provide
additional rail freight capacity in the southern rail network.

The options considered for the CRR Detailed Business Case 2016 include a:
1. long tunnel from Yeerongpilly to Spring Hill as per the CRR Project 2011
2. short tunnel from Dutton Park to Spring Hill similar to the BaT Project.

Table 4.2 summarises the key features of each tunnel option.
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KEY SUMMARY POINTS — TUNNEL LENGTH OPTIONS

= As per CRR Project 2011 and core CRR Project (2013) = As per BaT Project
= 10km in length between Yeerongpilly (in the south)

5.9km in length between Dutton Park (in the south)

and Spring Hill (in the north) and Spring Hill (in the north)

= Provides for a dedicated rail freight route from the = Rail freight restrictions continue during peak periods
west to the Port of Brisbane when combined with as per current arrangements
additional surface works in the south .

Reduced impact on local community

* Includes additional new station at Yeerongpilly with * Significant cost savings (capital and operations)
associated intermodal interchange opportunities and

land-use benefits
= Allows for greater level of operational flexibility for
Queensland Rail

Table 4.2: Key Features of Tunnel Options

Similar to the CBD alignment and station options assessment, presented in Section 4.4.4, a qualitative MCA
was undertaken to evaluate the tunnel length options. The outcome of the assessment clearly favoured the
shorter tunnel due to its lower cost and complexity. The shorter tunnel has reduced community impacts and
avoids many of the community concerns associated with impacts on private property from the long

tunnel option. Acknowledging that affordability is a key consideration for the CRR Project, the shorter tunnel
is seen to provide acceptable outcomes when measured against the objectives and service requirements.
However, this will be accompanied by the loss of some long-term benefit for rail freight, operational
efficiencies and land-use outcomes around Yeerongpilly.

The short tunnel option offers a more favourable Benefit Cost Ratio and economic outcome over the long
tunnel and was identified as the preferred option for the CRR Project.

4.4.6 Northern Connection Options

Staging investigations for the core CRR Project (2013) did not include a connection to northern railway
networks, in part because the proposed viaduct over Mayne Yard incurred considerable additional project
cost. Also, capacity constraints on the northern lines reduced the potential benefits offered by a northern
connection. These factors deferred the inclusion of the northern connection in the first phase of work until
northern capacity issues could be resolved (via the proposed North West Transport Corridor) and further
planning work through Mayne Yard could be completed.

Recent planning work highlighted opportunities to increase capacity of the northern line via low-cost
infrastructure and signalling upgrades. The updated preliminary transport modelling confirmed a higher level
of demand from the north. Including the northern connection through Mayne Yard in the Reference Project
would enable the rail network to meet this forecast demand.

Unlocking capacity constraints north of the portal will require enabling works between Albion and Northgate,
in addition to the northern connection. These works propose reconfiguring platforms at Northgate and
Wooloowin stations so they can function as double-sided platforms. Supported by express running and
upgraded signalling, this would shorten headways between trains and increase the corridor’s capacity by
enabling increased throughput.
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The options considered for the CRR Detailed Business Case 2016 include:
1. including a northern connection in the new project scope
2. not including a northern connection in the new project scope.

Similar to the CBD alignment and station options assessment, presented in Section 4.4.4, a qualitative MCA
was undertaken to determine the preferred northern connection option. Modelling shows that within a
decade the current network will be unable to satisfy demand from the north, even with a new signalling
system in place in the inner city. Additional inner-city rail capacity for services coming from the north will be
required.

Balancing this, affordability remains a significant consideration as the northern connection carries
substantive capital costs. The alternate option — Exhibition line termination — has a much lower cost and
lower community impacts. However, this is also offset by the environmental benefits offered by a northern
connection such as reduced reliance on private vehicles to access the CBD.

Options assessment undertaken prior to preparing the CRR Detailed Business Case 2016 recommended that
the northern connection and works between Albion and Northgate be included in the scope of the CRR
Project.
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REFERENCE PROJECT

CHAPTER SUMMARY AND CONCLUSIONS:
= The key components of the CRR Reference Project include:

— 10.2km link including 5.9km of twin running tunnels from Dutton Park in the south to Bowen
Hills in the north

— northern surface works consisting of a new track from the portal around the Exhibition Loop
and through Mayne Yard

— underground stations at Boggo Road, Woolloongabba, Albert Street and Roma Street
— upgraded Dutton Park and Exhibition stations
— provision for additional stabling at Mayne Yard (North)

— provision of European Train Control System - Level 2 (ETCS L2) through the tunnel and northern
surface connection

— enabling works including ETCS L2 signalling from Dutton Park to Salisbury and southern platform
faces for stations from Salisbury to Fairfield.

= The CRR Project alignment reduces the length of the corridor proposed by the CRR Project 2011
and significantly reduces private property impacts.

The purpose of this chapter is to provide a detailed technical description of what the project will and will not
include (scope of the Reference Project). The Reference Project is used as the base for the project analysis
and is subject to minor changes as the project is further developed and procured.

The key components of the Reference Project are as follows:

= 10.2km link including 5.9km of twin running tunnels from Dutton Park in the south to Bowen Hills in the
north

= underground stations at Boggo Road, Woolloongabba, Albert Street and Roma Street

= northern surface works consisting of a new track from the portal around the Exhibition Loop and through
Mayne Yard to the Breakfast Creek bridges

= upgrade of Dutton Park and Exhibition stations

= provision for additional stabling at Mayne Yard (North) and ETCS L2 through the tunnel and northern
surface connection.
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In addition to the scope of works listed above, the CRR Project will also require some future associated
investment to realise the full project benefits by 2036. This includes some station and signalling works at
Northgate and Wooloowin.

While not required for day one of operations the future acquisition of additional rollingstock will also be
required to support the enhanced level of service facilitated by the CRR Project.

The CRR Project study corridor is located in the Brisbane LGA within SEQ. It is approximately 19km long,
extending from Salisbury in the south, via Woolloongabba and Brisbane’s CBD to Wooloowin in the north.

The study corridor in the south generally follows the existing rail corridor from Salisbury and includes the
existing train stations of Salisbury, Rocklea, Moorooka, Yeerongpilly, Yeronga, Fairfield and Dutton Park.
Between Rocklea and Dutton Park, the study corridor widens towards the west to include Fairfield Road. The
northern part of the study corridor generally follows the existing rail corridor from Boggo Road Urban
Village, through the Woolloongabba priority development area (PDA), widening to include Brisbane’s CBD
and Spring Hill. The corridor then narrows to the existing Exhibition station at Bowen Hills continuing along
the existing rail corridor past Mayne Yard and Bowen Hills, Albion and Wooloowin stations.

The Reference Project alignment includes a southern portal at Dutton Park, the southern CBD station located
at Albert Street, the inclusion of Exhibition station and a connection to the North Coast line, south of Albion
station.

The key enabling works for the proposed Reference Project include the following:

= Station upgrades will be undertaken between Salisbury and Fairfield (inclusive), with a third platform
added to all stations. Where required, new or upgraded Disability Discrimination Act 1992 (DDA)
compliant pedestrian bridges will be provided for each station.

= ETCS L2 signalling will be installed on the down suburban line from Dutton Park to Salisbury. This will
accommodate the portal arrangements of the tunnel and maintain the operational integrity of the
network.

The key elements of the CRR Reference Project are discussed in the following sections.

52.1 Alignment

The Reference Project alignment ties into the existing above-ground Queensland Rail network near Dutton
Park station in the south and Breakfast Creek Bridge in the north. The route is approximately 10.2km long
and features new underground stations at Boggo Road, Woolloongabba, Albert Street and Roma Street, as
shown in Figure 5.1. The existing Exhibition station will be upgraded and included on the CRR main line.
Figure 5.2 depicts the alignment as a line diagram. The existing Dutton Park station will also be upgraded,
with the addition of a third platform on the dual-gauge line.

Approximately 5.9km of the route is tunnelled, starting at the Boggo Road precinct in the south and
surfacing between Roma Street station and Exhibition station. Where possible, the alignment tunnel sections
are wholly located in rock.

The remaining above-ground sections utilise the existing corridor where possible®!. To avoid conflicts of
mainline train movements, the Reference Project up lines and down lines diverge at Mayne Yard with the up
line bypassing to the east and the down line proceeding through Mayne Yard.

41 The corridor is owned by the Department of Transport and Main Roads and is being leased to Queensland Rail.
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52.2 Track Configuration

The Reference Project includes two tracks passing under the city for the movement of trains from the north
and south. Trains heading south from locations like Nambour and Caboolture will access the CRR lines just
south of Albion station and pass through Mayne Yard and join the Exhibition line.

Realignment of the down main line and construction of a new stabling facility at Mayne Yard removes a key
crossing conflict from the network, allowing effective connection of the project to the north.

EXHIBITION E
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BOWTN HILLS

TOCABALTURE
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TOIPRCH o i N
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Figure 5.2: Reference Project Line Diagram

On the Exhibition line, three tracks are required between the CRR portal and Mayne Yard to facilitate the
required operations. Two are CRR tracks, with the third required for non-passenger services moving between
Mayne Yard and Roma Street, freight services and track maintenance vehicles.

CRR trains will enter the portal and resurface just north of Dutton Park. They will then either continue down
as a service to Beenleigh—Gold Coast or end service at Clapham Yard.

Services from the south will come from Gold Coast and Beenleigh and enter the CRR portal at Dutton Park.
Services in the afternoon contra peak will utilise the dual-gauge track. Stations from Salisbury to Dutton Park
will require new platforms to allow passenger services to stop.

5221 Technical Parameters

The Reference Project alignment has been developed to comply, where possible, with the Queensland Rail
Civil Engineering Track Standard (CETS).

The vertical alignment of the Reference Project is depicted in Figure 5.3.

Figure 5.3: Vertical Alignment of the Reference Project
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The following parameters have been adopted for the Reference Project:

= CRR tracks will be narrow gauge (1,067mm).

= Track will be electrified using 25KV alternating current overhead line equipment.

= The desired design speed is 80km/h, with an absolute minimum of 50km/h.

= The maximum compensated vertical grade is three per cent.

= The desired minimum horizontal radius is 400m. The absolute minimum horizontal radius is 212m to
achieve a 50km/h design speed. The desired minimum horizontal radius of 400m has not been achieved

at the following locations:

Between Dutton Park and Park Road station the alignment adopts a 212m radius to pass under
existing tracks. The combination of curves and transitions achieves a 50km/h design speed. This radius
is tighter than those adopted in the Bus and Train (BaT) Project alignment. However, it is necessary to
ensure Boggo Road platforms are on tangent track and that the station can be constructed with
minimal impact on above-ground infrastructure and residential properties.

Between Albert Street station and Roma Street station the tunnels have reverse curves with 300m
minimum radius to minimise volumetric impacts. This provides a 60km/h design speed.

In the proximity of Exhibition station, the alignments adopt radii as low as 300m to match and tie in to
the existing tracks, while remaining within the boundary of the CRR Project 2011.

Near and within Mayne Yard, the alignment adopts radii as low as 215m radius, which is similar to the
existing tracks and can achieve 50km/h.

= Platforms are 220m long to accommodate future nine-car rollingstock.

= Tangent track through platforms and for 21m beyond the platform ends (where possible) to avoid throw
issues relating to platform gauging and clearance.

= Platforms are designed on a constant gradient between platform ends. The preferred track gradient on
underground sections is zero per cent (level track). This has been achieved on all stations except Boggo
Road station and Exhibition station, which both have a gradient of 0.5 per cent. This gradient, of 0.5 per
cent is permitted in accordance with the CETS.

5.2.2.2 Alignment at Stations

Where possible, all stations have been positioned on zero per cent grades (flat). These stations include
Woolloongabba, Albert Street and Roma Street.

Boggo Road station is on a vertical grade of 0.5 per cent to achieve sufficient depth below Park Road station

and to connect to the surface north of Dutton Park.
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52.3 Tunnelling and Portals
5.2.3.1 Portals and Transitions
Southern Portal and Dive Structure

The tunnel portal is located between the existing Dutton Park station and the proposed Boggo Road station.
It is constrained by the:

= connection to the existing lines before Dutton Park station
= clearance under the existing lines between the Dutton Park and Boggo Road stations
= need to avoid the existing Eastern Busway.

The preferred scheme for the southern portal and connecting structure with Boggo Road station is a cut-
and-cover tunnel solution, as shown in Figure 5.4. The proposed solution consists of:

= two trough structures as the CRR tracks come to grade

= two single-track, cut-and-cover tunnels, where the dual-gauge and suburban tracks pass over the CRR
tracks (these cut-and-cover structures connect to the station box).

The southern portal and dive structure are located approximately 300m north of the existing Dutton Park
station. Between Dutton Park station and Boggo Road station the CRR tracks have a horizontal radius of
212m, which provides a design speed of 50km/h.

Figure 5.4: Southern Portal and Dive Structures
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Northern Portal and Dive Structure

The 330m long northern portal and dive structure for CRR is located in the rail corridor adjacent to the Inner
City Bypass, as shown in Figure 5.5. Both the CRR up lines and down lines will use the same portal structure.
The vertical alignment returns to grade prior to (south of) the existing land bridge. The total length of the
dive structure is approximately 180m.

The cut-and-cover section extends 150m, linking the daylight portal and the bored tunnel section. It is
envisaged that the required lateral restraint for the piled walls will initially be provided by temporary anchors
to allow full access from surface down into the trough for extraction, disassembly and removal of the tunnel
boring machines (TBMs).

Figure 5.5: Northern Portal and Dive Structure
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52.3.2 Tunnels
Mined Tunnel (Boggo Road to Woolloongabba)

The mainline tunnels are proposed to be constructed as twin single-track mined tunnels between Boggo
Road station and Woolloongabba station, with an excavated width and height of approximately 5.7m and
6.2m respectively. The track separation for the two mined tunnels is 13.7m centre to centre.

Bored Tunnel (Woolloongabba to Northern Portal)

The mainline tunnels comprise twin bored tunnels with an internal diameter of 6.2m and a centre-to-centre
separation of 13.7m, as shown in Figure 5.6. The permanent tunnel support is provided by a precast
concrete segmental lining, with a typical thickness of 275mm.

The running tunnel for the train allows for a headroom clearance of 4.2m minimum from top of rail to
contact rod. Also in the tunnel is a 700mm-high walkway level provided for emergency egress on one side
and a maintenance walkway on the other. Tunnel services will be attached to the tunnel lining.

Figure 5.6: Bored Tunnel Cross-section

Caverns

The mined station caverns accommodate the platforms where they are longer than the cut-and-cover
station box. Beyond each station cavern there is typically an oversized cavern to provide adequate space to
receive or launch the TBMs. After tunnel construction, this space will be used to house emergency egress
walkways, and mechanical and electrical equipment.

Cross Passages

From a fire safety perspective, cross passages have been provided at maximum 240m centres.
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5.2.4 Stations

The underground stations for the Reference Project include Boggo Road, Woolloongabba, Albert Street and
Roma Street stations. The Reference Project also includes the Exhibition station, which is at surface level and
located in the vicinity of the existing Exhibition station. All stations have 220m platforms to accommodate
nine-car trains to provide for additional future capacity. Refer to Chapter 6: Project Benefits for further detail
on the new CRR stations and the outcomes that they provide.

Between the southern portal and Salisbury, the Reference Project includes upgrades to suburban stations to
accommodate passenger services for both CRR and non-CRR services. This requires a third platform to be
added on the dual-gauge tracks at Dutton Park, Fairfield, Yeronga, Yeerongpilly, Moorooka, Rocklea and
Salisbury. At Yeerongpilly, additional track work is required due to the interaction with the Tennyson Loop.
At Moorooka, the dual-gauge track is repositioned to allow stabling of CRR trains between the suburban
tracks and dual-gauge tracks.

5241 Station Design

A consistent approach to station layout has been adopted to improve cohesion and identity across the CRR
Project while enhancing user experience, wayfinding and providing equitable access within stations. This has
been achieved through reviewing the urban realm, land availability, passenger demand on vertical transport,
constructability and relative cost.

The station entrances have been rationalised while ensuring entrances are in keeping with the subtropical
environment and precinct planning.

52.4.2 Underground Station Layout

The context of each station entry point varies. Therefore, the functional layout varies, especially the location
and level of the transition between paid and unpaid areas. As a result, methods of providing cohesion and
identity across the underground station layouts have been considered.

This has influenced the development of a consistent underground station layout with a central station box
that extends down to platform level and houses the vertical transport (or most thereof), emergency egress,
maintenance access and ventilation risers. A minimum of 1,500m? floor area is provided for each station.
Generic station configurations are described in Figure 5.7 and in Figure 5.8. Beyond each end of the station
box, the platform continues in a mined cavern.

The use of platform screen doors (PSDs) is assumed in all underground stations. In keeping with modern
standards for an underground urban railway, this offers the following benefits of:

= providing improved safety by separating passengers from trains
= enabling more effective air management in stations, giving an improved environment for passengers

= providing for separation of station and tunnel ventilations systems, simplifying fire and life safety (FLS)
provisions.
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Figure 5.7: Cross-section of Generic Station Configuration

Figure 5.8: Long-section of Generic Station Configuration
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Dutton Park Station

A new Dutton Park station dual-gauge platform has been positioned on the eastern side of the dual-gauge
line to form a staggered island platform (with the existing platform). The existing inbound platform will need
to be widened and a new 150m-long platform face added to cater for six-car trains. A new stair and DDA-
compliant lift from the western side of the Annerley Road footpath will also be provided.

Boggo Road Station

The Boggo Road station will provide a new station in the Boggo Road—Princess Alexandra (PA) Hospital
precinct, as shown in Figure 5.9. The station will be located adjacent to, and integrated with, the existing
Park Road rail and Boggo Road busway stations. The station will perform a critical role in facilitating
interchange between rail services and the rail network and busway system. This network junction is forecast
to become the second busiest location for passenger interchange on the SEQ public transport network, after
Roma Street station. The new Boggo Road station will support the further development of the Boggo Road
Urban Village and surrounding precincts.

The Boggo Road station will be an underground station, with the station box primarily located on Lot 2 on
Joe Baker Street, adjacent to the Ecosciences Precinct. This is currently a vacant, Queensland Government-
owned site. The platform extends to the north of Lot 2, within a cut-and-cover section, under the

Eastern Busway.

Figure 5.9: Boggo Road Station
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The platform is approximately 19m below ground level. This is required to ensure there is adequate cover
to the existing tracks that the tunnels to the south pass beneath.

Access for pedestrians to the site is quite constrained due to the existing busway and surface rail and
variation in ground levels. In order to provide the required connectivity to the surrounding origin and
destination points, the following is proposed:

= The station entrance will be located at the eastern end of the Boggo Road precinct.

= A pedestrian bridge will link the main entrance with the Boggo Road busway station and Park
Road station.

= A DDA-compliant pedestrian underpass will link the station concourse level with the PA Hospital.

The island platform is slightly staggered to minimise construction impacts to Park Road station and the
adjacent dual-gauge track.

Woolloongabba Station

The Woolloongabba station is located within the designated Woolloongabba PDA to support planned urban
growth in that location, as shown in Figure 5.10. The station will provide passenger rail access to the
Woolloongabba PDA, the Brisbane Cricket Ground (The Gabba) and offer interchange opportunities with the
busway system.

Figure 5.10: Woolloongabba Station
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The proposed station is positioned at the eastern side of the Queensland Government-owned Goprint site,
which is similar to the BaT Project. This will require the resumption and demolition of the Goprint building
and resumption and demolition of the Landcentre building and dental clinic.

The position of Woolloongabba station is heavily influenced by the rail alignment from Boggo Road. The
location also allows for better rock cover further along the alignment at the river. Also, the proposed station
location provides better connectivity with the busway station, as well as being closer to The Gabba. Northern
and southern entrances will be provided.

This site accommodates the central station box. Since there is ground-level entrance and connectivity, there
is no perceived benefit in a below-ground level concourse. The platform will be approximately 27m below
ground level. The escalator layout has achieved a single landing level between ground and platform level.

Albert Street Station

Albert Street station will be the most centrally located rail station in the Brisbane CBD. It will be critical in
enabling passengers to access the city centre, particularly areas currently not well served by rail. The station
will significantly improve access to existing areas of employment, recreation, parklands and the Queensland
University of Technology campus at Gardens Point. It will be integrated with ongoing development to
revitalise the southern sections of the CBD. It will also support BCC's vision for Albert Street as a green spine
connecting Roma Street Parklands to the City Botanic Gardens. BCC plans to reduce the street’s road traffic
function in favour of pedestrian uses over time.

Figure 5.11: Albert Street Station
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The proposed station is located under Albert Street, extending from Margaret to Elizabeth Streets, as shown
in Figure 5.11. The new station will require the resumption and demolition of properties located north of the
intersection with Mary Street, on either side of Albert Street. The sites accommodate a section of the central
station box, with one offline ground-level entrance. Three additional in-line ground-level entrances (along
Albert Street) connect through a high-level concourse.

The platform will be approximately 31m below ground level, requiring four levels of escalators. This results in
three below-ground levels before platform level that have the escalator landings.

With the proposed station layout, either the existing Myer Centre car park exit ramp to Albert Street is
permanently closed or a relocation and right turnout extension of the existing Myer Centre car park exit
ramp to Charlotte Street is potentially required.

Flooding at Albert Street

Flood protection at Albert Street station requires particular consideration. The Brisbane floods of January
2011 saw Albert Street inundated to a depth of around half a metre. In the context of the CRR Project, this
would be considered a Type B intermediate flood event with mitigations articulated below.

The northern station entrance is separated from the Myer Centre car park exit ramp, which provides fire
isolation and improved flood resilience. Ventilation outlets and the like will need to extend above the
Q10,000 design flood level, consistent with flood mitigation standards for other major infrastructure
projects.

Flood immunity is a critical design requirement for Albert Street station and the design solutions are
integrated with BCC'S green spine vision. Having smaller entrance structures enables discrete flood
protection measures that can be easily and quickly deployed. There are three levels of flood protection,
depending on the flood event, which are discussed below.

Type A: Minor Flood Events

As part of the urban design, the entrances will be locally raised, while still being DDA compliant. This will
reduce surface water runoff from entering the station and provide flood immunity from small flood events.

Type B: Intermediate Flood Events

During intermediate flood events, Albert Street station will be closed but other CRR stations could
remain operational.

Each entrance location will have low-height flood mitigation measures, such as an upstand wall,
approximately one metre high, on three sides.

For intermediate flood events, a vertical flood barrier, approximately one metre high, will be activated at
each entrance location, immediately in front of the escalators or lifts. This flood barrier adjoins the low
height upstand walls to provide a barrier around the full perimeter of each entrance.

Type C: Extreme Flood Events

For more significant events there will be sufficient time to activate the next level of flood
protection measures.

Placing a small structure horizontally above the low height wall upstands offers a suitable solution to an
extreme flood event. These would have gaskets and other seals to provide water cut-off. This will be
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designed for the required hydrostatic water pressure from a Q10,000 flood event. As such, the only
elements that will not be protected are the small entrance structures.

Roma Street Station

Roma Street station will extend the region’s primary transport interchange hub and support the continued
development of commercial and mixed-use activities in this quarter of the CBD. Constructing the new station
provides the opportunity to redevelop the Brisbane Transit Centre (BTC) in line with BCC’s vision for a new
western ‘gateway’ to the city at this location.

Roma Street station interchanges with the existing Roma Street train network and Roma Street busway
station, as shown in Figure 5.12.

This site accommodates the central station box and the single entry. Furthermore, having the station box on
this site provides connectivity with the existing pedestrian subway that services the railway and busway
platforms. A below-ground level concourse therefore has no benefit, given this ground-level entrance and
connectivity.

To accommodate the proposed northern portal arrangement, the rail alignment is skewed in plan relative to
Roma Street and the existing rail and busway platforms. As such, part of the station is below the existing rail
and busway corridor.

The platform will be approximately 27m below ground level, requiring three levels of escalators. This results
in two below-ground levels that serve as landings between ground level and platform level.

With the proposed station layout, temporary support of the Inner Northern Busway will be required during
excavation.
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Figure 5.12: Roma Street Station
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Exhibition Station

The existing Exhibition station is changing from an event-only station to a general commuter station. It is
located between Bowen Bridge Road and O’Connell Terrace, as shown in Figure 5.13. A reference design has
been proposed that upgrades the existing station, resulting in:

® reduced impacts to rail operations during construction by retaining the existing rail lines between Bowen
Bridge Road and O’Connell Terrace

= avoiding re-grading of O’Connell Terrace by utilising the existing O’Connell Terrace Bridge (also
eliminating construction impacts of a new bridge)

= 3 pedestrian connection between the station, O’Connell Terrace and Bowen Bridge Road.

The existing station is being retained and modified to cater for CRR trains. The two existing platforms are
being lengthened to 220m to cater for nine-car trains. The northbound platform will be widened to provide a
6.5m-wide platform.

Over the length of the station, the natural ground level rises from the south to the north. This means that
the northbound platform will be widened and lengthened using retaining walls, or suspended structure, as
there is up to a five-metre difference between the platform level and the adjacent existing ground. The
northern end of the platform will be extended using a suspended structure to maintain the existing
pedestrian underpass (below rail level).

Figure 5.13: Exhibition Station
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Pedestrian access is provided between the station and both Bowen Bridge Road and O’Connell Terrace.
Pedestrian access to Bowen Bridge Road and O’Connell Terrace is as follows:

= pedestrian bridge from the northbound platform to the footpath on Bowen Bridge Road

= pedestrian bridge between platforms, which directly connects to the Bowen Bridge Road pedestrian
bridge

= pedestrian path from the southbound platform to the footpath on O’Connell Terrace

= pedestrian bridge over the rail corridor, adjacent to the existing O’Connell Terrace Bridge, to provide
footpath connectivity either side of rail corridor (for the southern O’Connell Terrace footpath).

Pedestrian access to the Brisbane Showgrounds is as follows:

= ramp access from the northbound platform to the Brisbane Showgrounds (with stairs at the northern end
of the platform for use during showground events only)

= existing at-grade access from southbound platform to the Brisbane Showgrounds.
525 Track
5.2.5.1 Track Structure

For surface sections, ballasted track with concrete sleeper will be adopted in accordance with Queensland
Rail guidelines.

For tunnels and their approaches, non-ballasted track (i.e. slab track) is proposed. Details of the slab track
shall be proposed at later stages in design development and will be subject to recommendations from noise
and vibration modelling. Floating slab track technology may be required.

5.2.5.2 Junction Work

All switches and crossings are to Queensland Rail standard layouts. Location of switches and
crossings include:

= southern portal and connection to existing mainline
= northern portal and connection to mainline

= Mayne Yard access

= northern tie-in.

5.2.6 Rail Signalling and Systems

The Reference Project includes the following works in relation to rail signalling, communications and train
control systems:

= ETCS L2 through the CRR tunnel and northern surface connection, including the supporting
telecommunications and radio systems and interfaces with conventional signalling at either end

= automatic train operation (ATO) through the CRR tunnel, overlaid on ETCS L2
= wider signalling works to support CRR operations.

An overview of each component of works is provided below.
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5.2.6.1 ETCS L2

The CRR Project will incorporate ETCS L2 throughout the tunnel sections with connections into the surface
network. An ETCS L2 system with associated ancillary systems is illustrated in Figure 5.14.

Under ETCS L2, the network controller requests routes to be set or cancelled via the traffic management
system (TMS). Once a route request is issued, it is passed to the interlocking to prove it is safe. Train
detection continues to be performed trackside by devices such as track circuits and axle counters. Once a
route has been set and proved by the signal interlocking, the radio block centre (RBC) issues a movement
authority to the train via the radio system. The movement authority is displayed to the driver on the driver-
machine interface (DMI).

Figure 5.14: ETCS L2 Components

Using ETCS L2 in the CRR tunnel will:

= enable capacity to be maximised as the restrictions that apply to signal placement are eliminated
(modelling indicates that the capacity targets for CRR would not be achieved using conventional
signalling)

= minimise the tunnel profile and overall CRR cost as there is no need to accommodate lineside signals
= minimise the amount of equipment in the tunnels, providing greater maintainability

= provide a technology basis for enhanced technology and higher performance, including ATO (see section
5.2.6.2).

ETCS L2 is consistent with the technology strategy developed for the SEQ network through the 2011 Rail
Safety Systems Assessment and is currently being implemented through the inner-city rail network via the
ETCS — Inner City Project being delivered by Queensland Rail.
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The scope of works for ETCS L2 that has been included in the Reference Project includes the following:

= ETCS L2 and trackside equipment: All trackside and technical equipment to be installed on CRR, including
interlocking and RBC, forms part of the scope. The design has allowed for the use of axle counters for
train detection. A single interlocking and RBC have been assumed and will have adequate capacity to
cover the entire corridor.

= Fixed telecommunications network (FTN): A FTN has been allowed for throughout the CRR tunnel,
integrating with Queensland Rail’s existing infrastructure at the north and south interface locations.

= Data radio: A new data radio will be provided by the ETCS contractor. This will be compatible with the
supplier’s ETCS L2 system and will work on the frequency band that has been allocated by Queensland
Rail for this purpose (1,800MHz). The reference design assumes that coverage through CRR will be
achieved by a leaky coaxial feeder installed through the tunnels. Coverage will also be required in the
area on approach to CRR, for approximately two kilometres, and the reference design has allowed one
base station transceiver site north and south of the tunnel for this purpose.

= |nterfaces: CRR’s ETCS L2 system will interface with existing Queensland Rail signalling at the north and
south. The Reference Project allows for the transition between conventional and ETCS L2 as trains divert
from the existing corridor. The junction itself will be controlled using conventional signalling, however the
train will establish contact with the CRR ETCS system on approach. This means the authority to proceed
across the junction and into CRR will be under ETCS L2. In the event that a train does not establish
contact with the CRR ETCS system (for any reason, including equipment failure), it may come to a stand at
the junction until a movement authority is received or may continue along the existing corridor under
conventional signalling.

5.2.6.2 Train Operations

ETCS provides a safety envelope (permissible speed and limit of authority) within which each train can
operate. As noted above, the use of ETCS L2 in CRR will provide the required capacity at a lower cost and
better outcomes for reliability and maintainability than conventional signalling.

The use of ATO in conjunction with ETCS will further enhance network capacity and the performance of
trains. For the CRR Project, ATO is also required due to the use of PSDs, ensuring the train stops in the
required position.

For the CRR Project, ATO will involve a driver being present. Four different levels of ATO are defined, known
as Grade of Automation (GoA). These are:

= GoA 1: ATP fitted but no ATO

= GoA 2: ATO used for all normal operations, with a driver present to supervise the corridor, manage
station departures and to manage degraded operations

= GoA 3: ATO used for all normal operations, with a driver or train attendant present for irregular
operations

=  GoA 4: Driverless operation; ATO manages all functions.

For the CRR Project, GoA 2 has been assumed. This is consistent with ATO-over-ETCS developments
worldwide but also reflects the need for a driver on the train to travel in non-ATO fitted areas on the
approach to CRR.

100



REFERENCE PROJECT

These grades of automation are illustrated in Table 5.1.

GRADE OF TYPE OF TRAIN SETSTRAIN IN STOPS TRAIN CLOSES DOOR OPERATES IN
AUTOMATION  OPERATION MOTION EVENT OF
DISRUPTION
GoA 1l ETCS L2 with driver Driver Driver Driver Driver
GoA 2 ETCS L2 and ATO with Automatic Automatic Driver Driver
driver
GoA 3 Driverless Automatic Automatic Train attendant Train attendant
GoA 4 Unattended train Automatic Automatic Automatic Automatic
operation

Table 5.1: Grades of Automation Defined for ATO

In addition to the ETCS L2 scope described above, ATO will require:

= an ATO server, which will communicate to the TMS to obtain timetable information and transmit
messages to trains via the RBC

= additional onboard equipment to manage ATO messages and functions, fitted to new generation
rollingstock (NGR)

= additional enabling works, in rules development, training, testing and proving and operational trialling.
ATO makes use of the same DMI as provided for ETCS, giving a consistent interface to the driver.
The normal sequence of operation under ATO is as follows:

= On approach to CRR, the train will establish communication with the CRR ETCS system (as above) and
receive a movement authority to proceed into the tunnel.

=  When fully transitioned to ETCS, the driver will select ‘ATO start’. ATO will drive the train to the next
station, in accordance with the movement authority and the timetable (i.e. the required arrival time).

= ATO will stop the train at the station, aligning the train doors with the PSDs, and will initiate the door
opening process.

= The driver or guard will monitor passenger movements at the station. When complete, the driver will
initiate the door closing process.

= Once the doors have closed, the driver will authorise the starting of the train by pressing the ATO start
button. ATO will then drive the train to the next station.

= At the exit to CRR, the train will transition back to conventional signalling and driver control.
5.2.6.3 Wider Signalling Works

Signalling works will also be required at several locations as enabling works. These include:

= ETCS L2 signalling from Dutton Park to Salisbury

= upgrades to signalling at Mayne Yard.
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52.6.4 Relationship to ETCS — Inner City Project

Deployment of ETCS L2 in the inner-city network in advance of the CRR Project (via the ETCS — Inner City
Project) reduces the risk of bringing CRR into service by ensuring that key enabling activities are completed
and stakeholders are familiar with the systems to be used within the CRR tunnel. In particular, the ETCS —
Inner City Project will:

= develop rules and procedures for operators working under ETCS L2, which will be equally applicable
within CRR

= undertake training of drivers and other staff in processes related to ETCS L2, ensuring a baseline of
familiarity in advance of the introduction of the CRR Project

= introduce the new TMS into the SEQ network and resolve all interfaces between the TMS and
other systems

= fit all Queensland Rail rollingstock with ETCS L2, as well as undertake integration testing with NGR trains

= undertake all testing, proving and operational trialling activities, including gaining regulatory approval for
the new system of working.

The prior completion of the ETCS — Inner City Project will also result in a simpler and lower risk signalling
interface between CRR and the existing network at the northern end of the tunnel (as this will involve no
ETCS transition) and will provide additional options for the southern interface.

The ETCS — Inner City Project does not include the development, testing and operational introduction of
ATO, which will remain as part of the CRR Project. However, the step to ATO has been identified as a
potential ‘next step’ in the ETCS — Inner City Project to ensure that the selected technology supplier has a
roadmap to delivering this capability.

5.2.7 Power
Each station will be provided with power from two transformers.

The electrical distribution systems will provide power to all systems including general and emergency
lighting, general power, intelligent transport systems, FLS systems, mechanical plant and general
power distribution.

All essential supplies in the station will be fed from both main switchboards via an automatic transfer switch
to ensure sufficient redundancy. Low-voltage power supplies will be provided at each underground station
via transformers located within the station. The transformers will be supplied via high-voltage feeder cabling
run in diverse paths along the tunnel length. The transformer and high-voltage supply arrangement should
cater for a double failure of two primary power feeds into the station.

Electrical supplies for non-CRR equipment can be provided via Energex local supplies. Non-essential CRR
equipment can be provided via Energex local supplies.

52.7.1 Backup Power Supplies

In addition to the dual feed to essential services in the station and tunnels, additional backup power supplies
will be provided to allow for further redundancy, including:

= generator backup power provided for essential systems

= an uninterruptible power supply provided for FLS systems, such as tunnel lighting (currently indicated to
be located at platform level).
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52.7.2 Rail Traction Supplies

Traction power has been designed to integrate with the SEQ rail network. Queensland Rail’s electrical
network is being upgraded with new technologies. This has resulted in the scale of the electrical system
upgrade requirements being reduced for the CRR network. Introducing a static frequency converter has
allowed the system to be connected in a mesh fashion. This allows loads to be shared across the meshed
network, increasing system robustness and redundancy, while lowering the amount of injection points or
bulk supply points. Because of these changes, the CRR traction network will only require:

= one new sectioning substation at Park Road, with supply from the feeder station at Moolabin
(Yeerongpilly)

= one new traction feeder substation at Exhibition
= new supply to the existing Mayne feeder station from Exhibition substation.

The Exhibition feeder station is servicing the CRR lines to Mayne and providing the additional supply to the
existing Mayne feeder station.

At Woolloongabba, temporary construction supply for the TBMs will be provided, with the possibility of
converting it into the final supply for the stations.

5.2.8 Tunnel Ventilation

Major equipment components required for the tunnel ventilation system include:

= reversible axial fans

= acoustic attenuators (to limit noise levels both at the surface and within the station)

= fire dampers (to configure the system to provide the required flow directionality)

= screening (to prevent objects from entering the tunnel ventilation system).

5.2.9 Fire and Life Safety

Protection measures will be provided for fire events in the stations and the running tunnels. This includes:
= tunnel ventilation systems

= the provision of an emergency walkway along each tunnel with cross passages between the tunnels
= emergency egress stairs at each end of all underground stations

® back-of-house spaces being designed to the Building Code of Australia

= FLS capability of NGR.

Other assumptions include the following:

= The egress strategy is four minutes maximum to a point of relative safety and six minutes maximum to
exit the station.

= Escalators will be used at a reduced capacity during emergency egress.

= Only one train will be in each section of tunnel at any one time.

103



REFERENCE PROJECT

As noted in Section 5.2.4, it is assumed that PSDs will be adopted at all underground stations. This will
improve safety by separating passengers from trains and simplify FLS provisions through the separation of
station and tunnel ventilations systems.

In the underground stations, the emergency egresses have been designed to be DDA compliant. At platform
level, ramps lead down to an emergency egress passageway under the platform. This, in turn, leads to a fire-
isolated lift core, typically containing two fire-isolated emergency lifts with fire-isolated stairs wrapping
around them. An emergency egress review has been carried out, resulting in three-metre-wide ramps and
stairs being adopted.

The use of fire isolation and pressurisation of the egress route and stairwell within the station is consistent
with Australian and international practice.

5.2.10 Station Pedestrian and Vertical Transport

Stations have been architecturally designed to achieve a functional layout and an enjoyable user experience.
Various elements are discussed below.

5.2.10.1 Fare Gates

Automated fare gates for underground stations are proposed. The location of the fare gates needs to
consider where the various pedestrian flows meet, the escalator layouts and the physical space available.

5.2.10.2 Escalators

Generally, linear station arrangements are preferred as this provides clear wayfinding with improved
sightlines and a minimal number of turns. Given the station depths, and the corresponding escalator lengths,
this is generally not possible to achieve. However, if the escalators use switchbacks, wayfinding can be
improved through the use of larger voids near the escalators to increase sightlines. This also provides
architectural enhancements to the underground space.

No public stairs have been provided in the underground stations as the platform depths make the use of
stairs impractical.

5.2.10.3 Lifts

Lifts will provide DDA-compliant access from the ground level or concourse level down to the platform level.
They will be provided at each station entrance to ensure stations have equitable access at each entry point.
Table 5.2 summarises these features for each station.

STATION FARE GATE TOTAL VERTICAL ESCALATORS PUBLIC EMERGENCY

LOCATION TRAVEL DISTANCE STAIRSAND  STAIRS
(METRES) RAMPS

Boggo Road Concourse 19 6 2 0 2

station level

Woolloongabba  Ground level 27 8 2 0 2

station

Albert Street Concourse 31 10 ground to 2 0 2

station level concourse

8 concourse
to platform
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STATION FARE GATE TOTAL VERTICAL ESCALATORS PUBLIC EMERGENCY
LOCATION TRAVEL DISTANCE STAIRS AND STAIRS
(METRES) RAMPS
Roma Street Ground level 27 6 2 0 2
station
Exhibition Platform level 7 0 2 1 stair N/A
station 1 ramp

Table 5.2: Vertical Transport Summary

5.2.104 Redundant Vertical Transport

The underground stations are deep and require redundancy to cater for an escalator being taken out of
operation due to breakdown or maintenance. This can be achieved with additional escalators or stairs. Stairs
are only effective for level differences up to five metres — the CRR escalator layouts for the underground
stations generally have run heights well in excess of five metres.

5.2.11 Flood Protection
5.2.11.1 Flood Immunity

The desired flood immunity is for a 1 in 10,000-year flood for portals and entrances.

The estimated design entrance levels, interpolated Q10,000 design flood levels and flood protection
requirements are summarised in Table 5.3.

LOCATION DESIGN ENTRANCE ESTIMATED Q10,000 FLOOD PROTECTION REQUIREMENTS

LEVEL (METRES) DESIGN FLOOD LEVEL

RANGE (METRES)
Southern rail portal 20.5 13.5-16 Above Q10,000 level
Local runoff protection required

Boggo Road station 17.5 at PA Hospital 13.5-16 Above Q10,000 level

underpass Local runoff protection required

30.0 at station

entrance
Woolloongabba 12-14 7-8 Above Q10,000 level
station Local runoff protection required
Albert Street station 4.3 9-10.5 Susceptible to flooding

Flood mitigation measures required

Roma Street station 16 10-12 Above Q10,000 level
Local runoff protection required

Northern rail portal 23 5.5-6.5 Above Q10,000 level

Local runoff protection required

Table 5.3: Q10,000 Design Flood Levels
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It is expected that each station entrance will be locally raised from the surrounding surface level and have
suitably sized entrance roofs to minimise ingress to the stations from surface runoff and heavy localised
rainfall events. This can be achieved with short DDA-compliant ramps.

Section 5.2.4 outlines consideration of flooding issues at Albert Street station.

5.2.12 Enabling Works

Enabling works are those works which are outside the geographic scope of the project and are separate to
the project approvals process. These works are typically time-critical in terms of their delivery for day one
operations for the CRR Project.

5.2.12.1 Southern Platform Faces

New platform faces will be provided to allow all-stopping afternoon contra-peak trains to run on the dual-
gauge line and stop at these inner-suburban stations (Salisbury to Fairfield—Dutton Park is included in the
CRR works due to its proximity to the southern portal).

5.2.12.2 ETCS L2 Signalling Salisbury to Dutton Park

New signalling (extending ETCS L2) is required to provide bi-directional running capability on the suburban
down line between Salisbury and Dutton Park. This will maintain the operational integrity of the network and
accommodate the portal arrangements of the CRR tunnels.

53 Property Requirements

Project construction will require the acquisition of private property and the conversion of purpose and
tenure of some Queensland Government freehold land and reserves.

The CRR alignment has endeavoured to minimise private property acquisitions by locating portals and most
of the station structures within Queensland Government-owned land, including roads and rail corridors.

The CRR Project alignment reduces the length of the corridor proposed by the original CRR Project and
significantly reduces the extent of private property impacts.

The majority of the private property impacts will entail acquiring a volumetric stratum from properties for
the tunnels and underground stations and a surrounding perimeter of the supporting subterrain, as depicted
in Figure 5.15.

The extent of the volumetric stratum will vary depending on factors including:
= tunnel and station proportions and structural design scope

= surrounding subterrain conditions

= proximity and nature of existing and approved structures

= contingency for design and final alignment flexibility during construction.

The volumetric stratum will be acquired from beneath residential areas of Woolloongabba and Kangaroo
Point and part of commercial areas in Woolloongabba and in the CBD adjoining Albert and Roma Streets.
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Figure 5.15: Volumetric Requirements for Bored Tunnels and Caverns

Stations at Woolloongabba and Boggo Road will require excision of land and volumetric stratum from
Queensland Government properties, including freehold sites, stratum, reserves, roads and other transport
land tenures. Albert Street, Roma Street and Exhibition stations will impact some private freehold sites and
volumetric stratum in roads and other transport land tenures.

In addition to permanent land requirements, during the construction phase the project will need to
temporarily use some property for establishing safe work perimeters, vehicle movement and management,
machinery and materials set down, spoil handling, site amenities and management. The period of temporary
use will vary dependent on location and purposes.

Table 5.4 summarises the number and types of property acquisitions that will be required for the
construction and operation of the project reference design.

PROPERTY AND ACQUISITION TYPE NO. OF PROPERTIES

Residential 0

Commercial or industrial 15
Other (park, showground etc.) 14
Subtotal 29

Residential 141
Commercial or Industrial 38
Other (park, showground etc.) 16
Subtotal 195
TOTAL 224

Table 5.4: Property Acquisitions
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5.4 Construction of the Reference Project

Major infrastructure projects need to balance the competing tensions of the construction program, project
cost, construction-related impacts and staging opportunities and maximise benefits for government. These
competing interests generate the construction objectives for the CRR Project as identified below:

= areference scheme that is robust enough to be able to be constructed while remaining cost effective
= definable staging options that maintain flexibility for project delivery

= optimisation of land requirements to provide the most cost and time-efficient construction while
minimising the need to acquire additional land

= minimal disruptions to existing road, rail and pedestrian traffic or businesses

= minimal construction risks and impacts, particularly those associated with potential third-party impacts
and sensitive receptors

= protection of future development along the corridor.

The timeframe for the procurement and delivery of the Reference Project is described in Chapter 14:
Implementation Plan.

54.1 Tunnels

It is anticipated that the majority of tunnelling operations will be supported from the Woolloongabba station
construction worksite. This construction worksite offers the benefit of:

= being centrally located within the project

= sufficient area to support the logistics required for operating TBMs and simultaneous mined
tunnel construction

= good direct access to the motorways
= 3 station that is relatively straightforward to construct.

Concentrating most of the tunnel works at Woolloongabba also has the benefit of creating materials
handling and logistical support efficiencies. It will, however, also concentrate the majority of the spoail
handling movements and material deliveries in this location, increasing construction traffic impacts
around Woolloongabba.

The CRR Project will utilise two TBMs travelling north until they are retrieved at the northern portal location
within the Exhibition Loop. The twin running tunnels between Boggo Road and Woolloongabba stations will
be mined from Boggo Road and from Woolloongabba.

The TBMs will interface with underground stations at Albert Street and Roma Street. At these locations, it is
anticipated that the TBMs will break through into the station caverns in an enlarged cavern opening and be
‘walked’ through the station box and cavern excavations. The TBMs will then be relaunched from cavern
widening at the opposite end of the station.

TBM retrieval is currently proposed to occur within the Exhibition line at the northern portal.

A locally mined sump and pump well will be required at the tunnel low point under the Brisbane River.
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5.4.2 Stations

Station excavation of the four underground stations at Boggo Road, Woolloongabba, Albert Street and Roma
Street follows a similar construction methodology. The central access to these deep stations is constructed
using mainly traditional bottom-up cut-and-cover construction methods. The extent of these cut-and-cover
works will be used to accommodate the required vertical transport and back-of-house facilities such as
mechanical and electrical plant. The cut-and-cover portion of the works dictates somewhat the layout of the
vertical transportation.

It is expected that the temporary works for these cut-and-cover excavations will be very robust in order to
prevent damage to existing high-rise buildings adjacent to the station sites. Before and during the station
construction works, extensive monitoring systems for ground movements will be required.

It is anticipated that station caverns will be constructed using roadheaders with a temporary and permanent
lining installed.

Station fit-out will occur after the tunnelling works have passed through and will include ventilation,
mechanical and electrical fit-out, permanent civil works, architectural finishes and installing rail and rail
systems. Commissioning of the station and rail systems will then follow.

5.4.3 Surface Works

Most of the proposed surface works at the southern and northern portals significantly interface and impact
on the existing operational railway network, so the network will need to remain operational as these works
are delivered. Delivery will need to be staged into manageable, safe and reliable increments acceptable to
Queensland Rail. These works will be subject to the Queensland Rail’s corridor safety requirements.

Where possible, surface rail works will be carried out offline, which may involve temporary slewing of tracks.
Other works will typically be carried out during evenings or weekend possessions.

543.1 Southern Portal

Much of the enabling works interface with the existing Queensland Rail operational network and therefore
will involve complex brownfield urban rail construction. As with all brownfield urban rail works, detailed
planning will be required to enable Queensland Rail to appropriately programme, in advance, the many
weekend and night-time track possessions likely to be needed for the project.

The interface and interaction between the permanent CRR works and the existing rail track will thus be key
to the construction of the southern portal. The two cut-and-cover portals will also need to be installed
beneath the existing freight rail overpass, while keeping it operational.

The position of Boggo Road station has been determined to minimise impact on rail operations by avoiding,
where possible, cut-and-cover works in the rail corridor at Park Road station. Minor platform closures will be
required to allow for the construction of the new bridge and accesses.

The construction of the station across the Eastern Busway will need to be staged to allow for busway
operations.
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543.2 Northern Portal and Exhibition Rail Loop

The northern portal will have to be constructed within a narrow corridor between the Exhibition and freight
holding lines.

As the main construction works are close to the Grammar schools, providing access for materials and
removal of soil will be confined. Slewing of the existing rail tracks will be required to construct the new works
through to the Exhibition station.

5.4.3.3 Mayne Yard

There will need to be extensive rail changes through Mayne Yard, from alignments through to buildings,
controls and overheads. It is expected that Queensland Rail will do most of these works in advance of the
CRR Project. However temporary track arrangements for stabling and other activities may still need to occur
to suit operations and construction staging.

There is no construction over the operating electrified railway. Suitable protection works between the
existing rails and the underpass will minimise the impact of construction on rail operations.

54.4 Commissioning

As part of the completion of the new CRR Project, a program of testing will be undertaken over a
commissioning phase. The commissioning phase will test all of the elements of the project individually, as
coordinated systems and as an overall project-wide system. This system will work through the functionality,
operation and integration with the existing systems and procedures of key stakeholders including
Queensland Rail and the Queensland Fire and Emergency Services (QFES).

As this is a complicated new part of an existing railway network, there is a lot of new infrastructure,
mechanical and electrical equipment, FLS systems and rail systems to be integrated into the existing network
and tested for functionality. While factory acceptance testing of individual items and site acceptance testing
of these items will always be required, there is need for a coordinated approach to testing the functionality
and interoperability of new systems that are being introduced into the existing network. The commissioning
phase will undertake this coordinated approach to testing, training and operation.

The commissioning phase will include the following:

= commissioning of the four new underground stations including their additional mechanical and electrical
equipment required for standard operations, the FLS systems and their associated safety and
communication systems

= testing and commissioning of the tunnel systems including the FLS systems and the tunnel ventilation,
including smoke control

= commissioning of the surface works that connect the tunnel into the existing network
= commissioning of the rail systems including traction power, track work, signalling and communications

= training of drivers for the new rail environment and training of station staff working in
underground stations.

The commissioning of the above items will require specific plans and testing regimes to be developed. It will
also require coordination and liaison with affected stakeholders including Queensland Rail, QFES,
Queensland Police and Queensland Ambulance Service to ensure that the functionality of the newly
introduced systems can be successfully implemented.
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PROJECT BENEFITS

PROJECT BENEFITS

CHAPTER SUMMARY AND CONCLUSIONS:

= The CRR Project offers significant city-building, transport and economic benefits. It will help create
vibrant, connected and liveable communities, provide a frame around which Brisbane can grow and
improve public transport between homes, workplaces and social infrastructure across the region.

= The CRR Project will enable the growth of SEQ to be more sustainably managed by providing
additional transport capacity into key employment growth areas, improving intercity connectivity and
promoting urban renewal around new station precincts.

= |t will allow rail network expansion projects to commence into emerging residential areas, connecting
new residents with jobs, services and community facilities.

= The CRR Project will unlock more than 300 kilometres of highly accessible rail network by removing
inner-city capacity constraints, significantly increasing the transport capacity of the existing SEQ rail
network.

= The CRR Project will influence land-use patterns and increase infill development, acting as a catalyst
for urban renewal around the new stations. By providing well-designed urban spaces within each
station precinct, the CRR Project will enrich Brisbane’s network of public spaces.

= The CRR Project will:

— double public transport capacity across the river into Brisbane CBD from the south, providing
ultimate capacity for 24 rail services per hour in each direction

— increase daily public transport patronage in 2026 by 9,000 passengers and 23,000 passengers in
2036

— reduce private vehicle kilometres travelled by 526,000km per day

— provide significant relief in public transport crowding (a 24 per cent decrease in daily crowded
hours in 2026 and 29 per cent in 2036)

— provide accessibility and interchange opportunities, with a new CBD station and further
interchange opportunities at Roma Street and the new southern stations at Woolloongabba and
Boggo Road.
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6.1 Purpose and Overview of this Chapter

The purpose of this chapter is to present the benefits expected from delivering the Reference Project. The
projected benefits are based on analysis of the key problems identified in Chapter 3: Problem. This chapter
demonstrates how the CRR Project will address identified problems.

This chapter outlines:

= Strategic benefits — those provided by the CRR Project at the strategic level, with a focus on enhancing
economic growth and productivity by improving accessibility and connectivity between population and
employment centres.

= Transport network benefits — including the CRR Project’s impact on road congestion, future public
transport demand and the freight task.

= Rail benefits — that will enable the rail network to more effectively perform its desired role including
improved service frequency, journey times and costs, network reliability, resilience and reduced
overcrowding.

The benefits of the CRR Project have been derived through detailed rail and transport modelling. This is
supported by detailed operational modelling, which has been used to determine the optimal allocation of rail
services on the network. The results of the transport modelling for the Reference Project, including any
sensitivity testing, are presented in this chapter.

Table 6.1 summarises the relationship between the benefits sought by the CRR Project and those that can be
expected. The CRR Project Benefits have been aligned with the objectives of the State Infrastructure Plan
(SIP). Chapter 14: Implementation Plan outlines how these benefits will be maximised and monitored
through the development of a benefits management plan.
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PROJECT BENEFITS

6.2 Strategic Benefits

The Australian Government, in the State of Australian Cities 2014—-15 report, recognises that Australia’s cities
are important gateways to the global economy. Major cities generate much of Australia’s gross domestic
product and contain most of the nation’s key economic infrastructure, which supports industries across the
country. Importantly, the report highlights that cities also host most of Australia’s jobs. In this way, a city’s
transport system has an important role to play in supporting productivity improvements and enabling the
city to deliver economic benefits to the national economy.

The CRR Project will position Brisbane and SEQ for a more productive and competitive future. Specifically,
the CRR Project will unlock more than 300 kilometres of highly accessible rail network by removing inner-city
capacity constraints and significantly increase the transport capacity of the existing SEQ rail network. The
CRR Project will also enable the rail network to expand into emerging residential areas by increasing the
capacity of the inner-city network, connecting new residents with jobs, services and community facilities.

Investment in the CRR Project will also facilitate city-shaping outcomes consistent with SEQ’s strategic
planning policies. These are outlined in the State Infrastructure Plan (SIP), which identifies the need for
public transport solutions to support SEQ’s strong growth. Shaping SEQ also articulates a vision for more
compact communities. It supports higher residential densities and clustering of employment and other
activities along existing and planned public transport corridors.

Supporting this, Connecting SEQ 2031 specifically recognises the importance of public transport in facilitating
urban infill targets within regional activity centres and along priority transit corridors. The CRR Project offers
a unique opportunity to realise the collective policy vision of compact communities in close proximity to
employment, education and recreational opportunities.

6.2.1 Economic Growth and Productivity

At a strategic level, the CRR Project will support economic growth and productivity through improved
accessibility and connectivity and Brisbane’s city-building ambitions by enabling infill development and urban
renewal. These outcomes will facilitate inner-city employment growth, as well as improved health, education
and lifestyle opportunities across the region.

Transport infrastructure shapes cities. Infrastructure investments have the power to influence a city’s size,
shape and employment patterns and determine its attractiveness as a place to live, work, visit and
do business.

6.2.1.1 Improved Accessibility

Shaping SEQ identifies a network of regional activity centres suitable for concentrated businesses, services
and facilities for employment, research and education, as well as higher density residential development
serving a regional population. The presence of well-functioning centres will assist in achieving a high level of
self-containment of each subregion, reducing the need to travel across the region for work, education,
shopping and entertainment.

The CRR Project will support the development of regional areas by enabling the rail network to connect
principal regional activity centres to Brisbane’s CBD. This will allow these centres to become vital nodes in
the city’s economic network.
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The CRR Project will significantly improve:

= access to high-growth employment areas

= linkages to major planned renewal areas and education precincts

= public transport capacity to the city’s premier sporting and events facilities

= direct access to each of the major public and private health facilities in the inner city.

Without the CRR Project, the ability to connect principal regional activity centres to Brisbane’s CBD via high-
quality transit links will be compromised. Inevitably, this will reduce the activity centre’s ability to reach a
critical mass and lead to more dispersed regional activities and a more car-dependent region.

Accessibility modelling indicates that the proportion of the population in metropolitan Brisbane within 30
minutes of employment would increase to 20 per cent in 2026 with the CRR Project compared to 15.2 per
cent in 2015 without the CRR Project.

6.2.1.2 Inner-City Connectivity

Transport and accessibility are consistently identified as key factors determining the economic performance,
attractiveness and liveability of a city or region. A critical opportunity exists to boost the competitiveness of
Brisbane and SEQ through targeted investment in core infrastructure, particularly public transport, to
improve the city’s connectivity. The State of Australian Cities 201415 report (DIRD) outlines how large-scale
investments in Melbourne’s transport have impacted long-term economic and land-use outcomes. For
example, Melbourne’s City Loop rail project (completed in 1985) added an estimated $10.4 billion to the
Melbourne economy in 2011, largely through clustering an estimated additional 74,000 jobs in central
Melbourne. The project also facilitated significant development at Southbank and in Docklands.

The CRR Project will establish rapid, high-frequency connections between some of Brisbane’s primary inner-
city destinations and activity areas. A new Albert Street station will support the ongoing development of the
CBD and the emergence of a vibrant mixed-use residential, employment and retail precinct adjoining the City
Botanic Gardens. It also provides direct access to the financial district, the new Queen’s Wharf Brisbane
integrated resort development, the government precinct and Queensland University of Technology (QUT) at
Gardens Point.

New CRR platforms at Roma Street will support continued development of commercial and mixed-use
activities in the city’s north quarter and preserve long-term city expansion opportunities associated with this
precinct.

A new station at Woolloongabba will support the planned renewal of Woolloongabba Central, particularly
the Woolloongabba priority development area (PDA) and Kangaroo Point South.

The new station at Boggo Road will support the continued development of the Boggo Road Urban Village,
planned growth at Buranda, and improved access to The University of Queensland (UQ) campus and the
Princess Alexandra Hospital and associated health, medical and eco-science activities.

6.2.1.3 Agglomeration Benefits

The emerging global economy will rely more heavily on a talented workforce involved in diverse industries.
The quality of people that a city, region, state or nation can attract is fundamental to its economic
performance. Evidence indicates that while job opportunities remain an important driver, more people are
choosing to live and work based on lifestyle and quality-of-life factors.
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The State of Australian Cities 2014—-15 report states that labour mobility and voluntary migration for
economic gain are a part of agglomeration, where educated workers gain from being in close proximity to
others, so human capital flows to where it is abundant, not where it is scarce. This agglomeration process
contributes to the boosting of the productivity of cities. The report also identifies that city centres are
increasingly becoming the single largest location of employment.

The CRR Project will directly support inner-city growth projections by providing additional transport capacity
into key employment growth areas.

6.2.1.4 Connecting New Communities

The relationship between mass transit and land use is well documented. A number of studies have
concluded that the existence or introduction of rail is a significant driver of development activity and
opportunities to manage population growth.

The increased transit amenity provided by heavy rail results in a number of outcomes including:

= the probability that access to mass transit is likely to encourage individuals and families to relocate to
areas where accessibility to mass transit is improved

= the increased likelihood that workers will commute to work via rail where they reside in close proximity
to railway stations

= high-density developments located in or around business districts, or close to mass transit stations, that
can support a higher population of workers located closer to their workplaces.

International research has found that access to mass transit can lead or follow land use; however, in all
cases, improving land-use outcomes must follow some form of mass transit network. If the existing mass
transit network is insufficient to support higher density land uses, then higher density outcomes are unlikely
to be achieved.

The CRR Project will enhance the existing rail network to the point where it can influence land-use patterns
and development activity in an efficient and sustainable manner. The cycle of transport supply and
accessibility will encourage individuals and families to reside near railway stations, necessitating
development activity that supports higher density living.

Without the CRR Project, the transit capacity provided by the rail network will be constrained. This, in turn,
will limit the ability for the passenger rail network to support the urban development densities envisaged in
Shaping SEQ. Pressure to expand the urban footprint will increase, leading to greater levels of urban sprawl
and related negative social, environmental and economic impacts.

Achieving the outcomes outlined in Shaping SEQ will be supported by targeted investment in the transport
network, which will lead the pattern and pace of development to achieve the best land-use outcomes. The
CRR Project will help realise SEQ’s growth management aims by encouraging infill development in areas
close to transport corridors, facilitating sustainable, compact settlement patterns and planned residential
growth in key locations.

The planned development of a number of strategic regional development areas, in particular, Caloundra
South, Flagstone, Fitzgibbon, Coomera and Yarrabilba relies on good transport accessibility. Each of these
locations lies within the northern and southern catchments of the rail network, which will be directly
supported by the CRR Project.
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Without the CRR Project, the ability to connect new towns and principal activity centres by high-quality
transit will be compromised. The result will be car-dependent communities, more congestion and greater
growth for road space.

6.3 Opportunities for City Building and Urban Growth

The CRR Project is a once-in-a-generation, city-changing project. It will position Brisbane and the broader
region for a more sustainable and competitive future through support of a more compact urban form, a
vibrant inner-city centre and a connected region.

The CRR Project will influence land-use patterns and increase infill development, enable inner-city
employment expansion, connect regional centres, better link inner-city areas and be a catalyst for urban
renewal around the new stations. CRR will become the framework around which the city can grow.

Each CRR station sits at the centre of a precinct that is undergoing or will undergo significant redevelopment
over the next 20 years. Redevelopment of station precincts, combined with improved local public transport,
will also revitalise surrounding local neighbourhoods, generating new opportunities for redevelopment and
renewal.

Station and precinct-specific redevelopment opportunities identified include the following:

= Exhibition station — catalysing the next redevelopment phase of the 108-hectare, high-density
commercial and residential Bowen Hills PDA, including the $2.9 billion Brisbane Showgrounds
Regeneration Project.

= Roma Street station — enabling high-density commercial and residential development.

= Albert Street station — enabling high-density commercial and residential development with supporting
retail on land acquired for the station construction.

= Woolloongabba station — enabling high-density commercial and residential development on land used for
the construction of the tunnel and underground station, and supporting broader redevelopment of the
Woolloongabba PDA.

= Boggo Road station — supporting development of the Boggo Road Urban Village and the broader precinct
to achieve outcomes consistent with BCC’s Draft Dutton Park—Fairfield Neighbourhood Plan Strategy and
government’s Brisbane Knowledge Corridor vision.
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Figure 6.1: CRR Connectivity Through the Inner City
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Each station precinct is discussed in the following sections, with detail provided on the vision for its future
development, city-building outcomes anticipated, the broader planning context and likely development
opportunities.

CRR station precincts will become subtropical urban places, with station structures set in green and public
spaces activated by a range of uses and programs. Featuring a small footprint, stations will be made of
robust, repeatable elements to create legible branding and wayfinding for the network. Station buildings will
contribute shade while allowing natural daylight into the concourse level.

By providing well-designed urban spaces within each station precinct, the CRR Project will enrich Brisbane’s
network of public spaces. Cool and shaded, these will become places for people to interact, play, eat and
relax within the city environment. Public spaces can be supported by active street frontages, outdoor dining,
markets, performance space and multi-functional green spaces.

Guiding design principles for stations include:

= Magnetic people places: Stations will contribute to value uplift and precinct regeneration while improving
connections for people. Uses around station edges, and movement into and out of the station, will
activate and enliven stations and the surrounding precinct.

= Subtropical and green: Stations will contribute to the city’s subtropical identity through the creation of
green, vegetated urban spaces and station entries framed by nature.

= Embedded within the place: Stations will be embedded in the public space with legible branding and
wayfinding for the network.
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6.3.1 Northern Gateway Station Precincts
6.3.1.1 Exhibition Station
Local Context

Exhibition station is located in the heart of a major redevelopment area, the Bowen Hills PDA. Just three
kilometres from the CBD, this 108-hectare parcel of land has been identified for specific accelerated
development with a focus on economic growth. The station is located close to major health services and
sporting and entertainment venues, with direct rail access to the Brisbane Airport. The Royal Brisbane and
Women’s Hospital (RBWH) lies west of the Bowen Hills PDA, while landmark places wit