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1. Introduction

1.1 Background

The first Infrastructure Audit, undertaken over 2014-15, for the first time provided evidence developed
on a consistent basis to support the identification of current and emerging infrastructure problems.
This helped IA to identify the most nationally significant problems that were not necessarily being
identified or addressed by bottom-up state, territory and private sector proposals. Combining bottom-
up submissions with top-down evidence developed through the Infrastructure Audit allows a more
comprehensive and independent picture of national priorities.

Veitch Lister Consulting (VLC) supported the first Audit by modelling travel demands in six major
mainland cities under base year (2011) and future year (2031) conditions using our multi-modal
Zenith model. In the intervening four years, the landscape of Australian cities has changed
considerably. New major transport projects have received significant political and financial
commitment, while certain projects included in the original Audit have been cancelled or scaled down.
Similarly, population growth has run ahead of projections in some urban areas but has slowed in other
parts of the country.

It is important to note Infrastructure Australia does not view this modelling as a single version of the
future. The modelling necessarily uses a set of assumptions about future projects, transport costs and
technology. The chosen assumptions reflect a business as usual future, where there is minimal
change to current conditions. However, in reality there is significant uncertainty about how these
important inputs will change over time. The results in this modelling are therefore indicative and one
of many potential futures.

1.2 Scope of this report

In response to these changed circumstances IA is updating their evidence base and VLC is assisting
in this update by revising the travel modelling. Specific changes include:

Updated future population and employment assumptions

Revised transport system assumptions, including both networks and cost parameters
Modelling with capacity-constrained public transport networks, and

A wider range of transport-related indicators of success and challenges, including access to
opportunities for employment, education, health and recreation, as well as the economic costs
of crowding and road congestion.

= =4 —a -

This report summarises the results of this updated modelling for South East Queensland (SEQ).
Specifically, it evaluates the performance of the transport network servicing Greater Brisbane, Gold
Coast and Sunshine Coast in 2031 based on an evaluation framework that includes transport,
economic, environmental and social indicators.

VLC is also assisting IA to test an alternative road-user charging regime. The results of this alternative
policy scenario will be documented in a separate report.

A note on tables and figures in this report:

All tables and figures which quote numbers have been rounded to reflect that these forecasts are
subject to considerable uncertainty. Where a numerical or percentage change has been quoted, it has
been calculated using the unrounded data.
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2. South East Queensland in the future

Understanding how S E Q &ramsport network might perform in the future requires a detailed vision of
what the region may look like at specific future planning horizons. The scale and distribution of
population and job opportunities, upgrades to the transport network, as well as the cost of parking,
public transport fares and fuel all require consideration in order to produce robust travel demand
forecasts. This section of the report provides an overview of the assumptions underpinning the Zenith
model of SEQ. More detailed assumptions can be found in the appendices.

2.1 People and jobs

The locations in which people live and work are key drivers of transport patterns. The cities of
Brisbane, the Gold Coast and the Sunshine Coast form the region of SEQ, in 2016 SEQ had a total
population of approximately 3.3 million people. Over 70 per cent of $$HhEQO6S
Brisbane Greater Capital City Statistical Area (GCCSA), with approximately 2.4 million residents. The
Gold Coast and Sunshine Coast (considered in this study to be the Gold Coast and Sunshine Coast
Level 4 Statistical Area (SA4s)) contained nearly 600,000 and 360,000 residents respectively.

Figure 2-1 describes Brisbhaned 2016 population (along with the rest of SEQ) in more geographic
detail using two metrics i total population by Level 3 Statistical Area (SA3) and gross population
density by Zenith travel zone. Although Brisbane GCCSA extends from the Caboolture Hinterland in
the north to Beaudesert in south, mostofthec i t y 6 s p o palohgeeithierdhe nofth-seuthd
coastal axis or in the Brisbane River catchment towards Ipswich (Figure 2-1). The highest population
densities were either in or close to the CBD, with lower densities in the outer suburbs and very low
densities in the peri-urban peripheries.

At a region level the number of people living in SEQ is forecast by the Queensland Government to
increase by just over 1 million by 2031 (a 32%
residents are expected to settle in outer suburbs or the hinterland surrounding the urban centres. This

is likely to put pressure on transport infrastructure serving these areas.

The number of people living in the Brisbhane GCCSA is forecast to grow by approximately 30 per cent
to 2031, to just over 3 million people (Figure 2-2). Population is expected to grow fastest in the outer
suburban and peri-urban areas with Jimboomba, Springfield-Redbank and Ipswich Inner all growing
by at least 60,000 people (Figure 2-3). The number of residents in Brisbane Inner is also predicted to
grow strongly, with an additional 46,000 residents. Growth in other areas, particularly inner areas is
expected to be slower.

pop

In 2016 mostofthe GoldCoast 6 s popul ati on was By?208isthe®aciicd al ong

Motorway corridor towards Brisbane is forecast to grow strongly with Ormeau-Oxenford adding an
extra 89,000 residents. The population of Southport is also expected to increase by 2031 with
approximately 26,000 extra residents. TheGol d Coast 6 s p oeduolgew by ust overs
200,000 people (37%).

On the Sunshine Coast, Caloundra is expected to grow strongly, with a net increase in population of
57,000 people. As a whole the Sunshine Coast population is forecast to grow by approximately
120,000 people (33%)

expe
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.Q)

Figure 2-1 7 SEQ population density and SA3 totals in 2016
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Figure 2-2 7 SEQ population density and SA3 totals in 2031
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Figure 2-37 SEQ population growth by SA3 2016 to 2031 forecast
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In addition to where people live, the areas in which they work is a further determinant of travel
choices. In 2016, there were around 1.6 million jobs in the SEQ region, most of these jobs
(approximately 73%) were located in Greater Brisbane which contained approximately 1.18 million
jobs. The Gold Coast and Sunshine Coast had fewer jobs, with approximately 280,000 and 150,000
jobs each. Though the ratio of jobs to population is broadly similar between the three sub-regions.

INn20l6most of Br i s b anvasicenceatrated iroinnenareas. Brisbane Inner had the
highest concentration of employment of any SA3 (approximately 226,000 jobs or just under 20% of
t he cityds) whilputeosybarbshad fewer jobs (Figure 2-4) 1 yet with substantial
populations. As a result, population in outer areas far outstrips the number of jobs available.

Almost 400,000 jobs are expected to be added to the Brisbane GCCSA by 20311 a 33 per cent
increase. Yet this future employment is likely to remain relatively concentrated (Figure 2-5). Strong
employmentgrowthi s expect ed CBD wilB a nesincraaseod approximately 85,000 jobs
(Figure 2-6). In many outer areas employment is expected to grow quickly i high growth rates are
forecast for Ipswich Inner and Jimboomba i though from a low base in 2016. Additionally, the
increases in employment in most outer areas is outpaced by population growth, with more residents
moving into these areas than jobs being created.

Employment on the Gold Coast was clustered along the Pacific Motorway corridor in 2016 (Figure
2-4). By 2031 this pattern is expected to be reinforced with particularly strong employment growth in
Ormeau-Oxenford (expected to add an extra 39,000 jobs).

On the Sunshine Coast, employment in Caloundra is expected to grow by approximately 21,000 jobs.

Across the region, employment in SEQ is expected to grow by over half a million jobs by 2031 (a 34%
increase). In 2016 the outer peri-urban and outer suburban areas had the largest disconnect between
population and employment. By 2031 this disconnect is forecast to worsen, with population in these

areas expected to grow faster than employment. This is likely to increase travel demand, an outcome

that will ©place pressure on SEQO0s transport infras

VLC modelling uses baseline projections from the Queensland Government Statisticians Office
(Rebased 2015ed) that reflects current planning schemes as approved by local governments. These
projections are consistent with our methodol og
The Queensland Government has developed a separate set of demographic forecasts for their
ShapingSEQ*p | an, which provides a policy framewor k
Shaping SEQ is therefore a policy aspiration of the Queensland Government, in contrast to the
Queensl and Government Statisti ci an odfferéntefisithatehe b a
ShapingSEQ plan anticipates increased levels of infill development, and also shows less growth along
the Ipswich corridor and on the Gold Coast, thereby reducing pressure on transport links in these
areas.

1 Queensland Government, ShapingSEQ South East Queensland Regional Plan 2017

https://dsdmipprd.blob.core.windows.net/general/shapingseq. pdf
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Figure 2-47 SEQ employment density and SA3 totals in 2016
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Figure 2-57 SEQ employment density and SA3 totals in 2031 scenario
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Figure 2-6 7 SEQ employment growth by SA3 2016 to 2031 forecast
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2.2 Transport networks

The transport network assumed in transport modelling determines how (and how easily) people will

get between their homes, jobs, schools, shops and other activity areas. The 2031 transport network

for South East Queensland has been developed using a minimal-intervention approach. Included

projects were (at the time of modelling in August 2018) either under construction, under procurement,

or had a public commitment to fund construction from all relevant governments. It is important to note

that some projectsfal | out si de of governmentds budget forwar (
may not be fully funded. Finally, some bus routes have also been expanded to support the

development of new suburbs. Some of the most significant projects are described in more detail

below and can be referenced in Figure 2-7. A full list of network assumptions can be found in

Appendix A.

Access to Brisbane CBD will be increased through the Cross River Rail project. Tunnels under the
Brisbane River add additional capacity to the inner-city rail network and provides new stations at
Boggo Road, Woolloongabba, Albert Street and Roma Street. The project enables increases in
service frequencies across the rail network, and service headways of 3-4 minutes will operate on the
new infrastructure in the peak periods.

Brisbane Metro will expand the capacity of existing busways to provide two high frequency bus rapid
transit corridors bisecting Brisbanedbds CBD. Metr o
Street, while Metro Line 2 will connect the University of Queensland in St Lucia to health and
education precincts in the Herston.

On the Gold Coast, Gold Coast Light Rail Stage 2 extends the light rail corridor north to connect
with Helensvale Station on the Gold Coast heavy rail line.

The M1 motorway corridor will be improved with widening to the Gateway Motorway between
Nudgee and Deagon. The Pacific Motorway will also be widened between Eight Mile Plains and
Daisy Hill. This project will include the Extension of the South East Busway to Springwood.

Justtothenorthof Br i s b @BDdh& snner City Bypass was also recently widened.1 n Br i sbane
southern suburbs the Logan Enhancement Project is intended to improve the connection between

the Gateway and Logan Motorways. Widening on the Ipswich Motorway is also planned between

Darra to Rocklea.

On the Gold Coast the Pacific Motorway will also be upgraded, while a major section of Southport-
Burleigh Road corridor will also be widened.
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Figure 2-7 7 Major projects included in 2031 forecast
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By 2031 B r i s b bus sedises will improve through increased service frequencies and the
extension of routes into growth areas i around 30 per cent across the day (Table 2-1). This increase
Is consistent with population projections for the Brisbane GCCSA.

Rail in-service kilometres will increase substantially, almost tripling in the peak periods. This is a result
of Cross River Rail. In addition to providing a new rail corridor, the project enables higher service
frequencies across several existing rail corridors (Table 2-1).

Total public transport service kilometres grow by 39 per cent across the day, but by 42 per cent in the
AM peak and PM peaks. This is greater than the 30 per cent increase in population forecast for the
Brisbane GCCSA, indicating that investment in peak-period public transport services is keeping pace
with growth.

Table 2-11 Brisbhane GCCSA weekday public transport service kilometres?

AM peak (7-9AM) 6,100 17,600 +11,500 +190%
Inter-peak (9AM-4PM) 13,500 19,500 +6,000 +44%
Rail PM peak (4-6PM) 6,100 17,600 +11,500 +189%
Off-peak (6PM-7AM) 16,400 25,400 +9,000 +55%
Daily total 42,100 80,000 +38,000 +90%
AM peak (7-9AM) 41,400 50,000 +8,500 +21%
Inter-peak (9AM-4PM) 93,900 119,000 +25,100 +27%
Bus PM peak (4-6PM) 40,000 47,900 +7,900 +20%
Off-peak (6PM-7AM) 54,700 82,500 +27,800 +51%
Daily total 230,000 299,400 +69,300 +30%
AM peak (7-9AM) 48,000 68,100 +20,100 +42%
Inter-peak (9AM-4PM) 109,200 140,200 +31,100 +28%
Total* PM peak (4-6PM) 46,600 66,000 +19,400 +42%
Off-peak (6PM-7AM) 72,200 109,000 +36,800 +51%
Daily total 276,000 383,300 +107,300 +39%

* Total PT metrics include data for ferry. However, analysis of ferry network performance is not provided in this report due to
the small role it plays in the overall transport task

Public transport service provision will increase considerably on the Gold Coast as a result of
numerous investments affecting the region (Table 2-2). The significant increase in service frequencies
enabled by Cross River Rail benefits the Gold Coast rail line to Varsity Lakes, with in-service
kilometres on services to the Gold Coast increasing by a factor of five. The completion of the Gold
Coast Light Rail extension also expands provision, while numerous bus routes have been added to
growth area suburbs, resulting in higher bus service kilometres.

2 Note that service kilometres include all public transport lines servicing the Brisbhane GCCSA (and not

exclusively kilometres operating within the Brisbane GCCSA).
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Table 2-27 Gold Coast weekday public transport service kilometres

Rail

Bus

Light Rail

Total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

1,300
3,000
1,500
3,900
9,600
5,200
20,500
6,100
9,000
40,800
400
1,400
400
1,000
3,100
6,900
24,800
7,900
13,800
53,500

7,800
7,600
7,800
10,600
33,800
7,700
25,600
8,500
17,300
59,100
600
2,200
600
1,500
4,900
16,100
35,300
17,000
29,400
97,800

+6,500
+4,600
+6,400
+6,800
+24,300
+2,400
+5,100
+2,500
+8,300
+18,200
+200
+800
+200
+600
+1,900
+9,200
+10,500
+9,000
+15,600
+44,300

+518%
+155%
+437%
+174%
+254%
+46%
+25%
+40%
+92%
+45%
+59%
+61%
+61%
+60%
+61%
+133%
+42%
+114%
+112%
+83%
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3. Travel demands

The population growth projected for SEQ is likely to increase the transport task by 2031. This part of
the report includes the Zenith model 6s esti mates a
2031 forecast. Individual metrics are reported on under the following themes:

1 Growth in person travel,
1 Growth in road network demand, and
1 Growth in public transport demand.

3.1 Growth in person travel

Between 2016 and 2031 the total number of weekday trips in Brisbane GCCSA is expected to
increase by 32 per cent (Table 3-1) T just above the rate of population growth (30%). On the Gold
Coast and Sunshine Coast, trips are projected to grow in line with population; by around 37 per cent
and 33 per cent respectively.

In Brisbane,cart r avel 6s share of tr i4percentofalemgeavecdayttripsby de c |
2031 (down from 86% in 2016) (Figure 3-1). Public transport increases its share of trips to

approximately 8 per cent (from 6% in 2016), while active transport remains stable across both years
at8percent. OntheGoldCoast public transport s séraentavhiledn t r i p
the Sunshine Coast it is 2 per cent (Table 3-2 and Table 3-3). In all three cities public transport trips

are expected to grow strongly, particularly on the Gold Coast (from a low base). This outcome is

driven by major investments in public transport and increased traffic congestion.

Increased congestion and improvements to the public transport system are also likely to drive a
slower rate of increase in car travel in Brisbane compared with other modes, with trip numbers
expected to grow by approximately 30 per cent across the day.

People in Brisbane are forecast to take around 278,000 extra public transport trips by 2031 (Figure
3-2). In contrast public transport trips makes up a smaller portion of overall trip growth on the Gold
Coast (Figure 3-3) and Sunshine Coast (Figure 3-4). Despite improvements in public transport in
SEQ, particularly in Brisbane, it is expected that car travel will remain the most convenient mode for
the majority of people.

Significant growth in trips is forecast within the Brisbane GCCSA, Gold Coast and Sunshine Coast
regions, as well as in inter-regional travel, particularly between Gold Coast and Brisbane, as well as
the Sunshine Coast and Brisbane (Table 3-4 and Table 3-5).
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Table 3-17 Brisbane GCCSA person trips by mode

AM peak (7-9AM)

Inter-peak (9AM-4PM)

Car PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total
AM peak (7-9AM)

Inter-peak (9AM-4PM)

Public transport PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total
AM peak (7-9AM)

Inter-peak (9AM-4PM)

Walk and cycle PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total
AM peak (7-9AM)

Inter-peak (9AM-4PM)

Total PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

957,000
2,722,000
866,000
1,230,000
5,775,000
102,000
166,000
87,000
80,000
434,000
83,000
275,000
73,000
111,000
543,000
1,142,000
3,163,000
1,026,000
1,421,000
6,752,000

Table 3-27 Gold Coast person trips by mode

AM peak (7-9AM)

Inter-peak (9AM-4PM)

Car PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total
AM peak (7-9AM)

Inter-peak (9AM-4PM)

Public transport PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total
AM peak (7-9AM)

Inter-peak (9AM-4PM)

Walk and cycle PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total
AM peak (7-9AM)

Inter-peak (9AM-4PM)

Total PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

270,000
833,000
261,000
377,000
1,740,000
11,000
29,000
9,000
9,000
58,000
27,000
93,000
28,000
41,000
189,000
308,000
954,000
298,000
427,000
1,987,000

1,235,000
3,551,000
1,119,000
1,615,000
7,520,000
159,000
265,000
138,000
126,000
687,000
113,000
385,000
99,000
154,000
751,000
1,507,000
4,200,000
1,356,000
1,895,000
8,958,000

369,000
1,136,000
356,000
516,000
2,376,000
22,000
43,000
18,000
15,000
97,000
35,000
122,000
36,000
54,000
247,000
426,000
1,301,000
409,000
585,000
2,721,000

+278,000
+829,000
+253,000
+385,000
+1,745,000
+57,000
+98,000
+51,000
+46,000
+252,000
+30,000
+110,000
+26,000
+43,000
+208,000
+365,000
+1,037,000
+330,000
+474,000
+2,205,000

+99,000
+303,000
+94,000
+139,000
+636,000
+10,000
+15,000
+9,000
+6,000
+39,000
+8,000
+29,000
+8,000
+13,000
+58,000
+118,000
+347,000
+111,000
+158,000
+734,000

+29%
+30%
+29%
+31%
+30%
+56%
+59%
+59%
+57%
+58%
+36%
+40%
+35%
+38%
+38%
+32%
+33%
+32%
+33%
+33%

+37%
+36%
+36%
+37%
+37%
+92%
+51%
+92%
+60%
+67%
+31%
+31%
+28%
+32%
+31%
+38%
+36%
+37%
+37%
+37%

21



Australian Infrastructure Audit
Transport Modelling Report i South East Queensland

Table 3-37 Sunshine Coast person trips by mode

AM peak (7-9AM) 158,000 209,000
Inter-peak (9AM-4PM) 499,000 661,000
Car PM peak (4-6PM) 154,000 204,000
Off-peak (6PM-7AM) 223,000 298,000
Daily total 1,035,000 1,372,000
AM peak (7-9AM) 5,000 8,000
Inter-peak (9AM-4PM) 14,000 20,000
Public transport PM peak (4-6PM) 4,000 6,000
Off-peak (6PM-7AM) 3,000 5,000
Daily total 25,000 39,000
AM peak (7-9AM) 13,000 18,000
Inter-peak (9AM-4PM) 47,000 66,000
Walk and cycle PM peak (4-6PM) 14,000 20,000
Off-peak (6PM-7AM) 22,000 29,000
Daily total 97,000 133,000
AM peak (7-9AM) 176,000 236,000
Inter-peak (9AM-4PM) 560,000 747,000
Total PM peak (4-6PM) 172,000 229,000
Off-peak (6PM-7AM) 249,000 331,000
Daily total 1,157,000 1,543,000

+51,000
+162,000
+50,000
+74,000
+337,000
+3,000
+7,000
+2,000
+2,000
+14,000
+5,000
+19,000
+5,000
+7,000
+36,000
+60,000
+187,000
+58,000
+82,000
+386,000

+32%
+32%
+32%
+33%
+33%
+70%
+48%
+66%
+56%
+56%
+40%
+39%
+37%
+29%
+37%
+34%
+33%
+33%
+33%
+33%

Figure 3-1 7 Brisbane GCCSA, Gold Coast and Sunshine Coast mode share of daily trips - 2016

and 2031
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Figure 3-2 7 Brisbane GCCSA growth in weekday person trips - 2016 to 2031
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Figure 3-37 Gold Coast growth in weekday person trips - 2016 to 2031
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Figure 3-4 17 Sunshine Coast growth in weekday person trips - 2016 to 2031
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Table 3-4 Brisbane GCCSA, Gold Coast and Sunshine Coast inter-regional trips, 2016

From: Brisbane GCCSA Gold Coast Sunshine Coast
Brisbane GCCSA 6,414,000 112,000 34,000
Gold Coast 112,000 1,680,000 1,000
Sunshine Coast 34,000 1,000 1,071,000

Table 3-5 Brisbane GCCSA, Gold Coast and Sunshine Coast inter-regional trips, 2031

‘ To:
From: Brisbane Gold Coast Sunshine Coast
Brisbane GCCSA 8,464,000 166,000 48,000
Gold Coast 166,000 2,215,000 1,000
48,000 1,000 1,424,000
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3.2 Growth in vehicle travel

In Brisbane traffic on the road network is split between car (~95%) and commercial vehicles (~5%).
Car trips grow more slowly to 2031 than commercial vehicle trips (30% and 35% respectively) as car
users are able to switch to public transport in response to congestion (Table 3-6 and Table 3-7). See
section Appendix D: f o r  \tamin@rsial vehicle definitions.

Table 3-6 1 Brisbane GCCSA weekday car traffic statistics

AM peak (7-9AM) 678,000 877,000 +198,000 +29%
Inter-peak (9AM-4PM) 1,981,000 2,591,000 +610,000 +31%
Trips PM peak (4-6PM) 666,000 860,000 +194,000 +29%
Off-peak (6PM-7AM) 932,000 1,226,000 +294,000 +32%
Daily total 4,258,000 5,554,000 +1,296,000 +30%
AM peak (7-9AM) 9,521,000 12,968,000 +3,447,000 +36%
Inter-peak (9AM-4PM) 26,398,000 36,424,000 +10,026,000 +38%
Kilometres PM peak (4-6PM) 9,678,000 13,160,000  +3,482,000 +36%
Off-peak (6PM-7AM) 14,129,000 19,769,000 +5,639,000 +40%
Daily total 59,726,000 82,321,000 +22,595,000 +38%
AM peak (7-9AM) 228,000 422,000 +194,000 +85%
Inter-peak (9AM-4PM) 475,000 736,000 +262,000 +55%
Hours PM peak (4-6PM) 215,000 381,000 +167,000 +78%
Off-peak (6PM-7AM) 225,000 319,000 +93,000 +41%
Daily total 1,142,000 1,858,000 +716,000 +63%
AM peak (7-9AM) 42 31 -11 -27%
Average Inter-peak (9AM-4PM) 56 49 -6 -11%
assigned PM peak (4-6PM) 45 35 -11 -23%
speed (kph) Off-peak (6PM-7AM) 63 62 il -1%
Daily total 52 44 -8 -15%
Table 3-7 17 Brisbane GCCSA weekday commercial vehicle traffic statistics
AM peak (7-9AM) 43,000 57,000 +15,000 +34%
Inter-peak (9AM-4PM) 136,000 183,000 +47,000 +35%
Trips PM peak (4-6PM) 48,000 66,000 +17,000 +36%
Off-peak (6PM-7AM) 63,000 86,000 +22,000 +36%
Daily total 290,000 392,000 +102,000 +35%
AM peak (7-9AM) 640,000 908,000 +268,000 +42%
Inter-peak (9AM-4PM) 2,079,000 2,860,000 +781,000 +38%
Kilometres PM peak (4-6PM) 731,000 1,036,000 +305,000 +42%
Off-peak (6PM-7AM) 1,151,000 1,597,000 +446,000 +39%
Daily total 4,601,000 6,401,000 +1,800,000 +39%
AM peak (7-9AM) 14,000 25,000 +12,000 +86%
Inter-peak (9AM-4PM) 35,000 54,000 +19,000 +56%
Hours PM peak (4-6PM) 15,000 27,000 +12,000 +81%
Off-peak (6PM-7AM) 17,000 24,000 +7,000 +41%
Daily total 80,000 130,000 +50,000 +62%
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In Brisbane total vehicle kilometres are forecast to grow slightly above trips (Figure 3-5). This
indicates a slight increase in trip lengths 1 a result of the population growth in outer areas and
employment concentration in the central area.

Substantial increases in vehicle hours are forecast in the AM and PM periods (85% and 78%
respectively). This is a result of the underlying dynamics of traffic flow (when additional traffic is added
to an already congested road, the resultant delay is disproportionately higher than in less congested
conditions). In contrast, vehicle hours are forecast to grow more slowly in the inter-peak (55%) when
congestion is more limited and off-peak (41%) when the road network is relatively uncongested.

Figure 3-571 Brishane GCCSA weekday total vehicle metrics - growth between 2016 and 2031
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On the Gold Coast both car trips and car kilometres grow in line with population i indicating relatively
stable trip lengths between 2016 and 2031 (Figure 3-6). On the Gold Coast congestion is expected to
increase substantially, with Figure 3-6 indicating a doubling of trip times in 2031.
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Figure 3-6 i1 Gold Coast weekday total vehicle metrics - growth between 2016 and 2031
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3.3 Growth in public transport ridership

By 2031 the demand placed on SEQO public transport network is expected to increase. This is
reflected in the key public transport metrics, with public transport boardings, in-vehicle passenger
kilometres and in-vehicle passenger hours predicted to grow substantially.

The increased popularity of public transport is primarily driven by infrastructure improvements, most
notably Brisbane Metro and Cross River Rail. The road network congestion identified above also
encourages a shift towards public transport, particularly in Brisbane. Table 3-8 illustrates considerable
growth in:

1 Boardings
1 in-vehicle passenger kilometres
9 in-vehicle passenger hours.

In-vehicle passenger kilometres (or passenger kilometres) are a measure of movement of
passengers for a particular mode or the public transport network as a whole. In-vehicle passenger
kilometres are calculated through the network wide summation of the distances travelled by users
onboard vehicles. This excludes the distance travelled (by car, walk or bike) accessing the service.

In-vehicle passenger hours (or passenger hours) are an analogous metric which is calculated
through the network wide summation of the time spent by users onboard vehicles.

A boarding counts a person entering any public transport vehicle, irrespective of whether this is the
first vehicle they have boarded for their trip, or whether they have transferred from another vehicle.
One trip may include multiple boardings.

Table 3-8 1 Brisbane GCCSA weekday public transport metrics

AM peak (7-9AM) 135,000 232,000 +97,000 +72%

Inter-peak (9AM-4PM) 237,000 382,000 +145,000 +61%

Boardings PM peak (4-6PM) 117,000 200,000 +83,000 +71%
Off-peak (6PM-7AM) 99,000 159,000 +60,000 +60%

Daily total 588,000 972,000 +384,000 +65%

AM peak (7-9AM) 1,973,000 3,968,000 +1,994,000 +101%

_ Inter-peak (9AM-4PM) 3,399,000 6,341,000 +2,942,000 +87%
Lr;l'(‘)’renh;tcr':spassenger PM peak (4-6PM) 1,590,000 3,305,000 +1,715,000 +108%
Off-peak (6PM-7AM) 1,186,000 2,281,000 +1,095,000 +92%

Daily total 8,148,000 15,894,000 +7,746,000 +95%

AM peak (7-9AM) 52,000 100,000 +48,000 +93%

Inter-peak (9AM-4PM) 81,000 142,000 +61,000 +75%

In-vehicle passenger hours PM peak (4-6PM) 42,000 80,000 +39,000 +92%
Off-peak (6PM-7AM) 30,000 52,000 +23,000 +77%

Daily total 204,000 374,000 +170,000 +83%
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Rail boardings are forecast to almost double across the day (Table 3-9). The strongest growth is in

Q

the peak periods where rail boardings are forecast to double (primarily driven by more services, see
section 2.2). In the other periods boardings are still forecast to grow substantially. Boardings on buses
are forecast to grow more moderately (by 49% across the day).

Table 3-9 7 Brisbane GCCSA weekday public transport boardings

AM peak (7-9AM) 54,000
Inter-peak (9AM-4PM) 86,000
Rail PM peak (4-6PM) 47,000
Off-peak (6PM-7AM) 43,000
Daily total 231,000
AM peak (7-9AM) 78,000
Inter-peak (9AM-4PM) 145,000
Bus PM peak (4-6PM) 66,000
Off-peak (6PM-7AM) 54,000
Daily total 343,000

The distance travelled by passengers on the Brisbane rail network increases substantially between

111,000
155,000
96,000
79,000
441,000
118,000
218,000
99,000
77,000
512,000

+57,000
+69,000
+48,000
+36,000
+210,000
+39,000
+73,000
+33,000
+23,000
+169,000

+105%
+80%
+102%
+84%
+91%
+50%
+50%
+51%
+43%
+49%

2016 and 2031 (132% in the AM peak and 142% in the PM peak), a reflection of population growth in
outer areas and travel from the Gold and Sunshine Coasts, which all contribute to increasing average

rail trip lengths (Table 3-10).

The increase in bus passenger kilometres is more modest (51% across the day), indicating that bus
trip lengths are not forecast to grow, and will remain shorter than rail trips.

Table 3-10 7 Brisbane GCCSA weekday in-vehicle passenger kilometres

AM peak (7-9AM) 1,235,000
Inter-peak (9AM-4PM) 2,154,000
Rail PM peak (4-6PM) 1,001,000
Off-peak (6PM-7AM) 712,000
Daily total 5,102,000
AM peak (7-9AM) 729,000
Inter-peak (9AM-4PM) 1,221,000
Bus PM peak (4-6PM) 576,000
Off-peak (6PM-7AM) 465,000
Daily total 2,990,000

2,867,000
4,402,000
2,422,000
1,604,000
11,295,000
1,087,000
1,902,000
863,000
664,000
4,515,000

+1,633,000
+2,248,000
+1,421,000
+892,000
46,194,000
+358,000
+681,000
+287,000
+199,000
+1,525,000

+132%
+104%
+142%
+125%
+121%
+49%
+56%
+50%
+43%
+51%

Average weekday rail passenger hours are forecast to double in Brisbane (again driven by the longer
trips, Table 3-11). In contrast, bus passenger hours grow more slowly.
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Table 3-11 7 Brisbane GCCSA weekday in-vehicle passenger hours

AM peak (7-9AM) 27,000 56,000 +29,000 +108%
Inter-peak (9AM-4PM) 45,000 84,000 +39,000 +87%
Rail PM peak (4-6PM) 22,000 48,000 +26,000 +115%
Off-peak (6PM-7AM) 17,000 34,000 +17,000 +102%
Daily total 111,000 223,000 +111,000 +100%
AM peak (7-9AM) 24,000 43,000 +19,000 +76%
Inter-peak (9AM-4PM) 35,000 56,000 +21,000 +61%
Bus PM peak (4-6PM) 19,000 31,000 +13,000 +68%
Off-peak (6PM-7AM) 12,000 18,000 +5,000 +43%
Daily total 90,000 148,000 +58,000 +64%

On the Gold Coast, public transport usage is forecast to grow very substantially (Table 3-12). The
extra services to Brisbane provided by Cross River Rail enables boardings, in-vehicle passenger
kilometres and in-vehicle passenger kilometres hours to increase very strongly (Table 3-12, Table
3-13, Table 3-14 and Table 3-15). In a similar way the extension of the Gold Coast light rail is also
expected to drive growth in the key light rail metrics. The increase in bus usage is expected to be
more modest, reflecting the incremental improvements assumed for the bus network.

Table 3-127 Gold Coast weekday public transport metrics

AM peak (7-9AM) 19,000 52,000 +33,000 +173%

Inter-peak (9AM-4PM) 47,000 92,000 +45,000 +95%

Boardings PM peak (4-6PM) 16,000 43,000 +26,000 +161%
Off-peak (6PM-7AM) 15,000 32,000 +17,000 +112%

Daily total 97,000 218,000 +121,000 +124%

AM peak (7-9AM) 387,000 1,665,000 +1,278,000 +331%

In-vehicle Inter-peak (9AM-4PM) 857,000 3,028,000 +2,171,000 +253%
passenger PM peak (4-6PM) 312,000 1,429,000 +1,117,000 +358%
kilometres Off-peak (6PM-7AM) 235000 851,000 +615,000 +262%
Daily total 1,791,000 6,972,000 +5,181,000 +289%

AM peak (7-9AM) 7,000 28,000 +21,000 +294%

_ Inter-peak (9AM-4PM) 16,000 51,000 +35,000 +217%
L”{;‘S’ggr':;'gr hours PM peak (4-6PM) 6,000 24,000  +18,000 +311%
Off-peak (6PM-7AM) 5,000 15,000 +10,000 +217%

Daily total 34,000 118,000 +84,000 +249%
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Table 3-13 7 Gold Coast weekday public transport boardings

Rail

Bus

Light rail

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

7,000
15,000
7,000
6,000
35,000
8,000
21,000
6,000
4,000
39,000
3,800
11,100
3,900
4,700
23,600

32,000
49,000
27,000
18,000
126,000
13,000
25,000
9,000
6,000
52,000
7,000
17,900
7,100
7,600
39,600

+25,000
+34,000
+21,000
+12,000
+92,000
+4,000
+4,000
+3,000
+2,000
+13,000
+3,200
+6,800
+3,200
+2,900
+16,100

Table 3-14 7 Gold Coast weekday in-vehicle passenger kilometres

Rail

Bus

Light rail

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

AM peak (7-9AM)
Inter-peak (9AM-4PM)
PM peak (4-6PM)
Off-peak (6PM-7AM)
Daily total

313,000
661,000
252,000
188,000
1,414,000
60,000
161,000
47,000
32,000
301,000
13,300
35,100
12,500
15,300
76,200

1,528,000
2,742,000
1,320,000
765,000
6,356,000
92,000
186,000
66,000
45,000
389,000
44,100
100,300
42,000
40,500
226,900

+1,215,000
+2,081,000
+1,068,000
+577,000
+4,941,000
+32,000
+25,000
+19,000
+13,000
+89,000
+30,800
+65,100
+29,500
+25,300
+150,700

+356%
+221%
+317%
+200%
+262%
+55%
+21%
+44%
+40%
+34%
+83%
+61%
+81%
+62%
+68%

+388%
+315%
+423%
+307%
+349%
+53%
+15%
+40%
+41%
+29%
+231%
+185%
+237%
+165%
+198%
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Table 3-1571 Gold Coast weekday in-vehicle passenger hours

AM peak (7-9AM) 5,000 23,000 +19,000 +394%
Inter-peak (9AM-4PM) 10,000 42,000 +32,000 +319%
Rail PM peak (4-6PM) 4,000 20,000 +16,000 +422%
Off-peak (6PM-7AM) 3,000 12,000 +9,000 +292%
Daily total 22,000 97,000 +76,000 +350%
AM peak (7-9AM) 2,000 3,000 +1,000 +84%
Inter-peak (9AM-4PM) 4,000 5,000 +1,000 +23%
Bus PM peak (4-6PM) 1,000 2,000 +1,000 +64%
Off-peak (6PM-7AM) 1,000 1,000 0,000 +39%
Daily total 8,000 12,000 +4,000 +44%
AM peak (7-9AM) 600 1,600 +1,000 +152%
Inter-peak (9AM-4PM) 1,700 3,800 +2,100 +122%
Light rail PM peak (4-6PM) 600 1,600 +1,000 +164%
Off-peak (6PM-7AM) 700 1,600 +900 +115%
Daily total 3,700 8,600 +4900 +133%

Further public transport metric detail for all SEQ regions is provided in Appendix F.
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4. Road network performance

The previous section demonstrated that travel demand across SEQ is expected to increase
significantly by 2031. This section analyses the likely impacts of increased demand on the
performance of the road network using the following metrics:

1 Volume capacity (V/C) ratio. The V/C ratio for a section of road is a useful metric to gauge its
level of congestion during a period of the day. As the demand placed on the link approaches
capacity, the travel speed deteriorates, causing congestion. In strategic modelling it is possible
for the V/C ratio to exceed 1.0. When this occurs, travel speed on this link deteriorates further.

1 Average speed. Average speed reflects the amount of delay on the road network as a whole, it
is the total distance travelled on a network divided by the time taken to do so. Average speed
can be calculated either for an entire day or for a particular time period.

By 2031, traffic is forecast to grow sFiglmesdtlanti ally
illustrates this growth on an average weekday. Traffic volumes on the Pacific Motorway south of Eight

Mile Plains are expected to grow particularly strongly, by 25 per cent in each direction (carrying up to

an additional 29,000 vehicles per direction). This is largely driven by the substantial population growth

both in Brisbanebs southern suburbs but also from
expected on Logan Motorway, with population growth in Ipswich playing a substantial role in the

additional 12,000 vehicles in both directions each day. Access to the central areas from Ipswich is a

major contributor to traffic increases on the Ipswich and Centenary Highways (growing by 35% and

15% respectively). A similar outcome expected on Mt Lindesay Highway with traffic growing by 40 per

cent. This is a result of population growth in the peri-urban areas to the far south, such as

Jimboomba.

Br i s b an eséush develapmemt pattern makes the Gateway Motorway a key corridor. At the
Brisbane River crossing, traffic volumes are forecast to increase by approximately 24,000 vehicles in
each direction. Demand for travel to the northern suburbs and Sunshine Coast is also expected to
increase significantly, with at least 21,000 additional vehicles forecast to travel in each direction on
the Bruce Highway.

On the Gold Coast traffic volumes increase substantially across the network. The largest increase is
expected on the Pacific Motorway with Figure 4-2 illustrating that over 31,000 additional vehicles are
projected in each direction by 2031 (a 30% increase). This outcome highlights the importance of the
Pacific Motorway in connecting the Gold Coast to Brisbane.
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Figure 4-17 Brisbane GCCSA weekday traffic volume growth - 2016 to 2031

The Gap. 9!‘
AT "‘:’E"“

Traffic volumes
M 2031 Volume 7
2016 Volume

M Decrease in Volume*

*Except where volumes decrease
from 2016 to 2031 e

l O Weekday traffic volume growth 012345km
VIiC 2016 to 2031 .

Veitch Lister Consulting ™™ 0004 2031 v 0003 2016

34



Australian Infrastructure Audit
Transport Modelling Report i South East Queensland

Figure 4-2 7 Gold Coast and Sunshine Coast weekday traffic volume growth - 2016 to 2031
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The following images illustrate the levels of congestion observed in Greater Brisbane in both 2016
and 2031 (Figure 4-4 to Figure 4-7). The V/C ratios are shown as the worst hour in the 2-hour peak.
This peak one hour is assumed to be 56 per cent of the AM peak, and 52 per cent in the PM peak, an
assumption developed based on observed travel data from various Australian cities. The colour of the
bandwidth indicates the level of congestion, and the width is proportional to the volume of traffic using
this link. (Minor roads have been excluded for clarity, as these links generally carry low volumes of
traffic and are relatively uncongested).

Figure 4-3 shows how congestion in the model impacts travel speeds on the network. For arterials,
increasing V/C ratios result in a gradual decline in travel speeds to about 0.6 (where speeds reduce to
85% of free flow), with a steeper decline between ratios of 0.6 and 1.0 (50% of free flow). Travel
speeds on motorways are less affected by congestion up to a V/C ratio of 0.6 but experience a much
steeper reduction in travel speeds thereafter. Managed motorways can accommodate far more
vehicles relative to capacity before travel speeds are materially impacted (though there are no
managed motorways in the 2031 forecast for SEQ).

Figure 4-3 7 Speed flow to volume / capacity ratio relationship
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Figure 4-4 and Figure 4-5 suggest that several major roads and freeways across Brisbane are already

under pressure during the peak periods in 2016. Travel in the peak direction is the most constrained

(i.e. southbound for roads north of the Brisbane River and northbound for roads south of the Brisbane

River). However some routes experience high levels of congestion in both directions of travel
(Centenary Highway and the Pacific Motorway). The
suburbs and the major activity centres in the south drives congestion on the Bruce Highway,

Sandridge Road and Gateway Motorway.

The most significant corridors servicing east-west movements are the Ipswich Motorway (with high
levels of congestion) and the Logan Motorway (with moderate congestion). Congestion on these
corridors is a result of the demand for travel from the western parts of the city (Ipswich, Springfield
and Redbank) to the activity centres located further east.
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Figure 4-4 7 Brisbane GCCSA weekday traffic volume / road capacity - 2016 1-hour AM peak
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