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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 the ACT and Queanbeyan.

Specifically, it evaluates the performance of the ACT and Queanbeyand s t ransport networ
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 per centage change has been quoted, it
has been calculated using the unrounded data.
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2. ACT and in the future

Understanding how the ACT and Queanbeyand &ansport 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 the ACT. More detailed assumptions can be found in the
appendices.

2.1 People and jobs

The number of people living and working in the ACT and surrounds, as well as the locations in which
they live and work, are the main determinants of the nature and scale of its transport task.

In 2016, around 445,000 people resided in the ACT and Queanbeyan. Figure 2-1 describes the
territoryb s popul ati on i n nsing&avo metriosg rtotalpbpulationdyelieveli3 |
Statistical Area (SA3) and gross population density by travel zone!. The highest population density
areas are Belconnen and Gungahlin in the north, with 24 per cent and 18 per cent of ACT residents
respectively, as well as Tuggeranong in the south, with 21 per cent of residents. Queanbeyan, just
east of the ACT border, is also a significant urban centre, with approximately 41,000 residents.

By 2031, ACT Government projections indicate that ACT and Queanbeyand total population will
increase by approximately one quarter to around 558,000 (Figure 2-2). The strongest growth is
expected from greenfield development in the Molonglo Valley, with an increase in population of
27,000 (see the Molonglo SA3 in Figure 2-3). This is likely to put pressure on both the infrastructure in
Molonglo, as well as the corridors connecting it with other major activity centres in the ACT.

Significant infild!l devel opment i s pr oj ®oath @dberian Can
expected to accommodate at least 35 per cent more people by 2031. Other ACT SAS3s, including

Gungahlin and Belconnen are also expected to grow substantially at approximately 20 per cent,

reflecting gradual planned greenfield developments in these areas. Tuggeranongb s popigsl at i on
expected to be relatively stable. Population in the Queanbeyan area is forecast to grow by 30 per

cent, driven by greenfield development planned for Tralee and Googong.

1 Due to the geographical size of the SA3 that Queanbeyan is located in, VLC have restricted the analysis of the
Queanbeyan urban area to travel zones in concordance with those that the ACT Government have used to
represent Queanbeyan.



Australian Infrastructure Audit
Transport Modelling Report i ACT and Queanbeyan

Figure 2-17 ACT and Queanbeyan population density and SA3 totals in 2016
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Figure 2-27 ACT and Queanbeyan population density and SA3 totals in 2031
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Figure 2-37 ACT and Queanbeyan population growth by SA3 2016 to 2031 forecast
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In addition to location of residence, the location of employment is a further determinant of travel
choices. In 2016, around 255,000 jobs were located in the ACT and Queanbeyan. Figure 2-4
describes both the total number of jobs by SA3 and density of jobs at a travel zone level.

Employment is highly concentrated in North Canberra (29% of jobs) and South Canberra (21%). This
is followed by employment clusters in Belconnen (12%) and Woden Valley (10%).

By 2031, it is expected that around 322,000 jobs will be located in the ACT and Queanbeyan (an
increase of almost 67,000 jobs or approximately 26 per cent, in line with population growth forecasts)
(Figure 2-5). North and South Canberra continue to be the largest employment hubs in the ACT, with
growth of 22 and 29 per cent respectively (Figure 2-6). Significant employment growth is expected in
Woden and Belconnen. Employment in Molonglo is forecast to grow substantially, but more slowly
than population growth, suggesting a degree of commuting out of this new development is likely.
Tuggeranong is also predicted have strong employment growth.

The ACT Government forecasts a small increase in employment in the Queanbeyan area (1,000),
however, due to small data definition diffther ences
2016 ABS Census, the area displays as a small decrease in employment to 2031. Differences in data
definition include:

1 Application of an undercount adjustment factor of 3.3 per cent (ACT Government applies this,
VLC does not)

1 Proportional distribution of employment with no fixed address to meshblock level (ACT
Government) compared with SA2 (VLC).

10
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Figure 2-417 ACT and Queanbeyan employment density and SA3 totals in 2016
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Figure 2-57 ACT and Queanbeyan employment density and SA3 totals in 2031 forecast
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Figure 2-6 i ACT and Queanbeyan employment growth by SA3 2016 to 2031 forecast
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2.2 Transport networks

The transport network assumed in any given year will determine how (and how easily) populations will
get between their homes, jobs, schools, shops and other activity areas. The 2031 transport network

for the ACT and Queanbeyan 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 projects fall outside of governmentos
may not be fully funded. Finally, some bus routes have also been expanded to support the

development of new suburbs. A full list of network assumptions can be found in Appendix A, with the
most significant projects described in more detail below and shown in Figure 2-7.

Capital Metro is a light rail project. The first stage, currently under construction, is a 12km route to

connect Gungahlin in the nort,tithl3swpsCiponicampletion, Canber

expected in 2019, services will run every six minutes during the peaks, and every 10-15 minutes
outside of peak periods.

Duplication of Ashley Drive to a dual carriageway has largely been completed in 2018. Ashley drive
is a major arterial road between Richardson and Wanniassa, south of Canberra, and caters for over
20,000 venhicles a day. The duplication will be carried out between Erindale Drive and Johnson Drive
in both directions, including cycle lanes, duplication of existing underpasses and more footpaths.

Duplication of Aikman Drive in Belconnen between Ginninderra Drive and Emu Bank (completed in
2017) improves access to the new University of Canberra Public Hospital. An internal road connection
from the hospitbRahtdwera Btreal aisd enpravestbus access in Lawson, a new
suburb. A shared path along the length of Aikman Drive was also constructed.

Widening of Gungahlin Drive was completed in 2017, where a southbound lane was added
between the Sandford Street intersection and the Barton Highway off-ramp in Gungabhlin.

Duplication of Gundaroo Drive in Gungahlin town centre is being carried out in two stages; from
Gungahlin Drive to Mirrabei Drive / Anthony Rolfe Avenue (expected to be completed by 2019), and
then from Gungabhlin Drive to the Barton Highway (expected to be completed in 2021).

14
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Figure 2-717 ACT and Queanbeyan major projects included in 2031 forecast
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By 2031 bus services are assumed to improve incrementally through increased service frequencies
and the extension of routes into growth areas. The introduction of the Canberra Metro light rail adds

significant capacity, albeit with relatively modest service kilometres due to the large capacities per

light rail vehicle. The combined impact of bus and light rail changes are assumed to amount to a 48

per cent increase in total in-service kilometres by 2031. A significant part of this increase is due to
ACT RapidRoutensereced, \Bhich run
services every 6 to 15 minutes during extended hours of operation from 7am to 7pm. Services are
also assumed to run every 15 to 30 minutes in the off-peak and weekends. In the context of a 25 per
cent increase in population, the increase in service kilometres reflects a slight expansion of public
transpo(Tab@2-1)r ol e

improvements outside peak periodsf r o m

Table 2-17 ACT and Queanbeyan weekday public transport service kilometres?

Light Rail

Bus

Total PT

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

2 Service kilometres include all public transport lines servicing the ACT and Queanbeyan (and not exclusively
kilometres operating within the ACT and Queanbeyan modelled area).

16,000
72,000
15,000
27,000
14,000
16,000
72,000

500
1,000
500
1,000
3,000
19,000
37,000
19,000
28,000
102,000
19,000
38,000
19,000
29,000
106,000

+500
+1,000
+500
+1,000
+3,000
+4,000
+11,000
+4,000
+12,000
+31,000
+5,000
+12,000
+5,000
+13,000
+34,000

+29%
+40%
+30%
+74%
+43%
+32%
+44%
+34%
+81%
+48%
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3. Travel demands

The growth in population and employment between 2016 and 2031 is likely to increase the transport

task in the ACT and Queanbeyan. This section providest h e

Zenith

model 6s

for travel in 2016 and 2031. 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

esti

Between 2016 and 2031 the total number of weekday trips in the ACT and Queanbeyan is forecast to

increase by 27 per cent, with over 360,000 extra daily trips by car (Table 3-1). This closely matches
population growth (25%), implying an approximately stable trip rate. Car traveld6 dominance over
other modes weakens to 2031, with car mode share forecast to fall somewhat from 75 per cent in

2016 to 71 per cent in 2031 (Figure 3-1). Nevertheless, in spite of significant public transport
investment, those with access to a car will still find driving to be a convenient option for most of their

trips. This in turn reflects sustained road infrastructure investments to improve connections between

the urban centres and suburbs.

Table 3-17 ACT and Queanbeyan person trips by mode

Car

Public
transport

Walk and
cycle

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

289,000
823,000
278,000
339,000
1,729,000
16,000
26,000
14,000
8,000
64,000
70,000
281,000
75,000
88,000
514,000
374,000
1,130,000
367,000
436,000
2,307,000

339,000
1,019,000
331,000
404,000
2,092,000
28,000
47,000
26,000
19,000
120,000
103,000
384,000
109,000
121,000
717,000
470,000
1,450,000
466,000
543,000
2,928,000

+50,000
+197,000
+52,000
+65,000
+364,000
+13,000
+20,000
+12,000
+10,000
+55,000
+33,000
+102,000
+34,000
+33,000
+202,000
+96,000
+319,000
+99,000
+108,000
+621,000

+17%
+24%
+19%
+19%
+21%
+80%
+76%
+91%
+122%
+86%
+48%
+36%
+45%
+37%
+39%
+26%
+28%
+27%
+25%
+27%

17

ma



Australian Infrastructure Audit DY
Transport Modelling Report i ACT and Queanbeyan

Figure 3-1 7 ACT and Queanbeyan mode share of daily trips, 2016 and 2031
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Public transport trips are forecast to grow by 86 per cent across the day with an additional 55,000

trips (Figure 3-2). This growth is from a low base, withpu bl i ¢ transport®mg share o
marginally from 3 per cent in 2016 to 4 per cent in 2031 (with higher shares in the AM and PM peak

periods). The growth in public transport use to 2031 will be driven by population growth and an

expansion of the public transport network and services. Growth is likely also partly attributable to the

future levels of road congestion; congested roads make public transport more competitive. Also a

factor is the rate at which parking charges grow, with parking charges assumed to increase at 1.5 per

cent above CPI, while public transport fares grow at CPI.

Walking and cycling trips are forecast to grow by around 39 per cent between 2016 and 2031 (above
the rate of population growth), to an increased share of 24 per cent. This is a function of increased
population density, which allow for some activities (e.g. shopping and recreation) to be undertaken
closer to home. Such short trips are good candidates for active modes. A real increase in parking
charges are also a factor; as parking charges are appliedi n ACT 6 s baheentses.r ur
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Figure 3-27 ACT and Queanbeyan growth in weekday person trips, 2016 to 2031
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Traffic on the road network is split between car (95%) and commercial vehicle travel (5%). (See
Appendix A.2 for V L C éommercial vehicle definitions.) Car trip growth (20%) is forecast to be slightly
less than population growth (25%), due to some commuters shifting towards public transport (Table
3-2), while trip growth for commercial vehicles remains largely in line with population growth, at 24 per

cent (Table 3-3).

Table 3-27 ACT and Queanbeyan weekday car traffic statistics

Trips

Kilometres

Hours

Average
assigned speed

(kph)

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

219,000
604,000
217,000
242,000
1,283,000
1,921,000
4,401,000
1,947,000
2,180,000
10,449,000
41,000
77,000
39,000
35,000
192,000
47

57

49

62

54

253,000
747,000
255,000
286,000
1,541,000
2,325,000
5,720,000
2,370,000
2,683,000
13,098,000
53,000
102,000
51,000
44,000
249,000
44

56

46

62

53

+35,000
+143,000
+38,000
+43,000
+259,000
+404,000
+1,319,000
+424,000
+503,000
+2,649,000
+12,000
+25,000
+12,000
+8,000
+57,000

+16%
+24%
+18%
+18%
+20%
+21%
+30%
+22%
+23%
+25%
+30%
+32%
+29%
+23%
+30%
-1%
-2%
-6%
0%
-3%
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Table 3-37 ACT and Queanbeyan weekday commercial vehicle traffic statistics

Trips

Kilometres

Hours

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

9,000
29,000
11,000
16,000
65,000
88,000

290,000
102,000
183,000
664,000

2,000

5,000

2,000

3,000
11,000

11,000
36,000
13,000
20,000
81,000
112,000
363,000
127,000
230,000
832,000
2,000
6,000
3,000
3,000
14,000

+2,000
+7,000
+2,000
+4,000
+16,000
+24,000
+73,000
+25,000
+47,000
+168,000
+1,000
+1,000
+1,000
+1,000
+3,000

+25%
+25%
+22%
+24%
+24%
+27%
+25%
+24%
+26%
+25%
+36%
+28%
+33%
+26%
+30%

Growth in total vehicle kilometres between 2016 and 2031 is highest during the inter-peak period
(30%), compared to around 21 per cent in the AM and PM peaks (Figure 3-3). Growth in total vehicle
kilometres is higher than total trip growth in all time periods, which indicates that the average trip
length will increase. This is a result of population growth in outer areas, such as in Belconnen,

Gungahlin and Queanbeyan (Section 2.1).

The growth rates for total hours travelled are also variable across the day. The inter-peak period is

forecast to have the highest growth with an increase of 32 per cent, this is slightly above the growth in
total inter-peak kilometres travelled (a 30% increase). This outcome suggests a modest worsening of
congestion during the middle of the day (Figure 3-3). In peak periods, a significant worsening of
congestion is forecast. This is shown by the way in which total vehicle hours are predicted to grow by
around 30 per cent, materially above the growth in kilometres (around 21%). The off-peak is expected

to remain relatively uncongested, with the increase in the amount of time spent driving similar to the

increase in kilometres travelled (23%).
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.Q)

Figure 3-317 ACT and Queanbeyan 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 the public transport system is expected to increase substantially.

+23%

Off-peak (6PM-7AM)

+31%

AM peak (7-9AM)

+32%
+30%

Inter-peak (9AM-4PM)
PM peak (4-6PM)

Total hours

+23%

Off-peak (6PM-7AM)

Public transport boardings, in-vehicle passenger kilometres and in-vehicle passenger hours are all
forecast to double from 2016 levels (Table 3-4).

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.
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Table 3-4 7 ACT and Queanbeyan weekday public transport metrics

Boardings

In-vehicle
passenger
kilometres

In-vehicle
passenger
hours

Buses are likely to remain the most heavily utilised mode in the 2031 ACT and Queanbeyan public

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

17,000
30,000
15,000
9,000
71,000
161,000
215,000
147,000
72,000
595,000
5,000
6,000
4,000
2,000
18,000

33,000
54,000
30,000
21,000
137,000
299,000
417,000
287,000
179,000
1,182,000
10,000
12,000
9,000
5,000
35,000

+15,000
+24,000
+15,000
+12,000
+66,000
+138,000
+203,000
+139,000
+107,000
+587,000
+5,000
+6,000
+4,000
+3,000
+18,000

+89%
+79%
+101%
+135%
+93%
+86%
+94%
+95%
+148%
+99%
+90%
+96%
+99%
+152%
+101%

transport system i even after the introduction of light rail that replaces trunk bus routes between

Gungahlin and Civic (Table 3-5 to Table 3-7). Buses are expected to experience significant growth

across the three transport metrics, with a 66 per cent increase in boardings, and an increase of
around 80 per cent in weekday passenger kilometres and hours. The bus network will be augmented

by the commencement of the Rapid network in 2019, which will include longer operating hours and

more frequent services in inner areas (Section 2.2), as well as additional services across outer areas
of the ACT. Bus passenger kilometres and hours are forecast to grow faster than boardings,
indicating longer trips (a result of service upgrades in outer areas).

Stage one of the Canberra Metro is expected to attract almost 30 per cent of total growth in public
transport commuters, and accounts for around 15 per cent of total public transport demand in 2031.

This suggests the Metro has not only captured the existing demand in the Gungahlin to Civic corridor,
but also facilitated its expansion.
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Table 3-57 ACT and Queanbeyan weekday public transport boardings

AM peak (7-9AM) 0 4,000 +4,000 -
Inter-peak (9AM-4PM) 0 6,000 +6,000 -
Light Rail PM peak (4-6PM) 0 4,000 +4,000 -
Off-peak (6PM-7AM) 0 4,000 +4,000 -
Daily total 0 19,000 +19,000 -
AM peak (7-9AM) 17,000 28,000 +11,000 +64%
Inter-peak (9AM-4PM) 30,000 47,000 +17,000 +58%
Bus PM peak (4-6PM) 15,000 26,000 +11,000 +74%
Off-peak (6PM-7AM) 9,000 17,000 +8,000 +88%
Daily total 71,000 119,000 +47,000 +66%

Table 3-6 7 ACT and Queanbeyan weekday in-vehicle passenger kilometres

AM peak (7-9AM) 0 29,000 +29,000 -
Inter-peak (9AM-4PM) 0 34,000 +34,000 -
Light Rail PM peak (4-6PM) 0 27,000 +27,000 -
Off-peak (6PM-7AM) 0 22,000 +22,000 -
Daily total 0 113,000 +113,000 -
AM peak (7-9AM) 161,000 270,000 +109,000 +68%
Inter-peak (9AM-4PM) 215,000 383,000 +169,000 +79%
Bus PM peak (4-6PM) 147,000 259,000 +112,000 +76%
Off-peak (6PM-7AM) 72,000 157,000 +85,000 +117%
Daily total 595,000 1,070,000 +474,000 +80%

Table 3-717 ACT and Queanbeyan weekday in-vehicle passenger hours

AM peak (7-9AM) 0 1,000 +1,000 -
Inter-peak (9AM-4PM) 0 1,000 +1,000 -
Light Rail PM peak (4-6PM) 0 1,000 +1,000 -
Off-peak (6PM-7AM) 0 1,000 +1,000 -
Daily total 0 4,000 +4,000 -
AM peak (7-9AM) 5,000 9,000 +4,000 +70%
Inter-peak (9AM-4PM) 6,000 11,000 +5,000 +77%
Bus PM peak (4-6PM) 4,000 8,000 +4,000 +79%
Off-peak (6PM-7AM) 2,000 4,000 +2,000 +113%
Daily total 18,000 31,000 +14,000 +79%
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4. Road network performance

The previous section demonstrated that travel demand in the ACT and Queanbeyan is expected to
increase significantly by 2031, and gave some indications of deteriorating road network performance.
This section analyses this performance in more detail 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.

The ACT6s major highways and arterials are exgedcted
increase in road demand by 2031 (Figure 4-1). Monaro Highway and Federal Highway attract
substanti al vol umes of additional traffic, as grov
NSW border. Similarly, Majura Parkway is also expected to experience an increase in demand,

particularly in connecting Gungabhlin in the north and Fyshwick in the south, as well as traffic travelling

towards Canberra Airport. These suburbs are likely to experience increased demand, with

development in Gungahlin, and plans for commercial development in Fyshwick.| n t he ACT0&s w¢
Tuggeranong Parkway and Gungabhlin Drive facilitate a similar north-south movement. A significant

increase in traffic volumes on these arterials, as well as on William Hovell Drive through Cotter Road,

is a result of significant population growth in Molonglo Valley and Belconnen (Section 2.1). Significant

growth in demand is also expected on Hindmarsh Drive, east-west between Weston Creek and

Fyshwick, as well as along Old Cooma Road, between Queanbeyan and the Googong growth area.

Overall, arterials that connect growing urban centres across the ACT and Queanbeyan are expected

to experience the most growth in traffic.

Conversely, moderate decreases in traffic volume are forecast on Flemington Road, between
Gungahlin and Federal Highway towards the Canberra CBD. This may be due to the widening of
Gungabhlin Drive, as well as the addition of the Canberra Metro, which provide travellers with
alternative routes to travel between Gungahlin and North Canberra.
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Figure 4-17 ACT and Queanbeyan weekday traffic volume growth - 2016 to 2031
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The following traffic volume / road capacity (V/C) images illustrate the levels of congestion observed
in 2016 and in 2031. The colour of the bandwidth indicates the level of congestion, and the width is
proportional to the volume of traffic using this link. (Minor links have been excluded for clarity, as in
general these minor roads carry low volumes of traffic and are relatively uncongested.)

Figure 4-2 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 ACT).

Figure 4-27 Speed flow to volume / capacity ratio relationship
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In 2016, roads connectingthe ACT 6 s ur b aave thechighest lvels of congestion (Figure 4-3).
In this period there is substantial congestion on routes from outer ACT towards Civic, with some pinch
points nearest to urban centres. Volumes on Canberra Avenue, Lanyon Drive and Pialligo Avenue
exceed capacity, west of Queanbeyan. The Tuggeranong Parkway, Athllon Drive and Yamba Drive
similarly exceed capacity due to demand from Tuggeranong towards Woden Valley and central areas.
Traffic from Belconnen, on William Hovell Drive and its parallel roads, and Gungahlin, on Gungahlin
Drive, Horse Park Drive and Mirrabel Drive, also experience high levels of congestion. Other major
arterials between urban centres experience larger volumes of traffic, and also experience comparable
levels of congestion despite having higher capacities. For instance, traffic on the Monaro Highway,
Gungahlin Drive and Parkes Way approaches capacity towards North Canberra.

In the PM peak a very similar pattern of congestion can be seen in the opposite direction (Figure 4-4).
Traffic largely travels away from inner areas, although there is moderate two-way congestion on the
Tuggeranong Parkway.
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Figure 4-37 ACT and Queanbeyan weekday traffic volume / road capacity - 2016 1-hour AM
peak

Volume / capacity

B Low (0-0.6)

" Medium (0.6 - 1.0)

B High (Greater than 1.0)
SN

Cdom@s
SR il

4~/ ‘ S =
_Queanbeyan West Wi
7~ Jerrabomberra _——

vlc .» Weekday traffic volume / capacity 0 1 2 3 4km
Veitch Lister Consulting ¥ 2016 AM peak -:-:

6005

27



Australian Infrastructure Audit Q’
Transport Modelling Report i ACT and Queanbeyan .

Figure 4-47 ACT and Queanbeyan weekday traffic volume / road capacity - 2016 1-hour PM
peak
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Between 2016 and 2031 congestion on some key roads is expected to worsen substantially, with
volumes on more sections of the Tuggeranong Parkway expected to exceed capacity (Figure 4-5 and
Figure 4-6). In the 2031 AM peak period, the Monaro and Barton Highways, and William Hovell Drive
are also forecast to be highly congested, particularly in the city-bound direction (with the reverse
expected in the PM peak). Old Cooma Road is predicted to experience severe congestion, as
motorists travel between Queanbeyan and Googong. Severe congestion is also predicted in both
directions on the Tuggeranong Parkway near the Molonglo Valley growth area in the AM peak, as well
as on the Monaro Highway, whi ch s ki r t sinceaseslineongestionss alsoespected on
other major arterials, including the Majura Parkway, and Morshead Drive near Russell. This means
that by 2031, motorists traveling from outer areas to inner areas can expect to encounter congestion
earlier on the morning commute and for longer on their way home. This delay will not only impact on
travel time for motorists but also on the buses using these roads.

Conversely, a number of other major roads are forecast to experience a reduction in congestion.
Gundaroo and Horse Park Drive in Gungahlin and William Hovell Drive in Molonglo Valley are
upgraded, and road users experience some congestion relief as a result, in spite of traffic growth in
these areas. Congestion on Gungahlin Drive is also predicted to remain stable, due to its duplication.
Bindubi St, between Cook and Aranda, is expected to experience reduced congestion, as parallel
routes (Gungahlin/Caswell Drive and William Hovell Drive) are upgraded.

Overall, while congestion does increase to 2031 in much of the ACT and Queanbeyan, the projects
included-mimitmMmuené6donfrastructure scenario that
expected to be effective in relieving congestion in the face of growing population and employment.
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Figure 4-57 ACT and Queanbeyan weekday traffic volume / road capacity - 2031 1-hour AM
peak
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Figure 4-6 i ACT and Queanbeyan weekday traffic volume / road capacity - 2031 1-hour PM
peak
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Canberrads road network continues to offer rel ati v

some areas emerging congestion is expected to reduce the average speeds. The most significant
declines in network speeds are in the AM and PM peaks (reducing by 4km and 3km per hour
respectively), but future congestion also slows traffic slightly in the middle of the day (Figure 4-7). The
off-peak time period offers an indication of vehicle speeds on a relatively uncongested network, and
does not decline to 2031.

Figure 4-7 7 ACT and Queanbeyan average speeds on the road network
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Delay hours for vehicles on the road networks of the ACT and Queanbeyan are expected to increase
by 2031 (Table 4-1). Delay is most intense during the AM and PM peak periods, with delays in these
periods growing by around 60 per cent. Vehicle delay across the seven hour inter-peak time period
grows most (by about 79%). Only minor vehicle delays are expected for the off-peak.

Table 4-17 ACT and Queanbeyan road network total delay hours

AM peak (7-9AM) 9,800 16,000 +6,200 +63%
Inter-peak (9AM-4PM) 5,800 10,400 +4,600 +79%
PM peak (4-6PM) 8,700 13,800 +5,100 +59%
Off-peak (6PM-7AM) 1,200 1,700 +500 +39%
Daily total 25,500 41,900 +16,400 +64%
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5. Public transport system performance

This section analyses the impact of passenger demandont he ACT and Qudanbeyanos

transport network.

The ACT and Queanbeyands public transport network

centring on Civic. The network is currently delivered by buses, with plans for an overhaul of the
network by 2019 for an integrated public transport network that includes Rapid buses and the
Canberra Metro light rail. These Rapid buses provide high frequency services along major corridors
with limited stops, to connect significant urban centres. Regular buses will continue to provide
localised services from these Rapid routes into lower density suburbs. The light rail line will replace
bus services that connect Gungahlin to Civic.

Demandforthe ACT and Qu e publibteagspont etwork is modest, with most demand
centred on peak periods in peak directions. Use of public transport for travel in the counter-peak
directions is limited. Patronage is forecast to grow throughout the bus network, particularly between
Belconnen, Molonglo and Tuggeranong, to North and South Canberra (Figure 5-1). This is due to
substantial population and employment growth in these areas. Furthermore, these routes are serviced
by multiple Rapid bus lines, increasing the attractiveness of buses compared to private transport.
Increased patronage is also expected on services on William Slim Drive between Belconnen and
Crace.

A decrease in bus patronage on Northbourne Avenue is forecast in 2031, this is a result of the
implementation of Canberra Metro stage 1 on this corridor. The light rail is forecast to attract
significant patronage, with heavier usage closer to Civic (Figure 5-7 and Figure 5-8). Small decreases
in bus patronage on other routes into Dickson and Lyneham are due to re-alignment of bus routes
that are planned as part of the integrated public transport network.
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Figure 5-1 17 ACT and Queanbeyan weekday bus passenger volume growth - 2016 to 2031
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The rest of this chapter focuses on crowding on the public transport network. Levels of crowding on
the bus network has been measured by using a V/C ratio, where the number of passengers on each
service is divided by the crush capacity of the bus during the worst hour in the peak period. The worst
hour in the 2-hour peak is assumed to be 55 per cent of that period.

Limitations of crowding measures:

While the model provides a sophisticated representation of the impacts of passenger crowding on the
public transport network, there are two primary limitations to the crowding metric used in this report:

Firstly, the model represents Otimetabledd public
occurs, it is often a result of service delays, cancellations or incidents not captured in the modelling.

Secondly, the V/C ratios represent a weighted average of all services on each corridor. This means
that the measure does not reflect the complexity of the crowding on each individual service. For
example, there may be uneven demand across services on the same line (e.g. more passengers on
an express service compared with an all-stopper or higher loadings at 8 a.m. compared with 7.15
a.m.), or within a single service (e.g. one carriage is at capacity while another is much less crowded).

In 2016, buses are generally well below crush levels throughout the network, in both the AM and PM
peak periods (Figure 5-2 and Figure 5-3). Crowding does, however, approach crush capacity on
Belconnen Way between Belconnen and Macquarie, as well as Ginninderra Drive, towards the
University of Canberra. In the morning peak, bus services become more crowded on approach to
Civic, with volumes exceeding seated capacity particularly on the Barton Highway approach into
North Canberra. The opposite pattern is observed during the evening peak. Patronage in the counter-
peak direction is relatively low, suggesting that most bus commuters travel to and from North and
South Canberra. Very low patronage is observed south-east of the ACT, towards Queanbeyan, as
comparatively infrequent bus services in this area mean that private transport is more convenient for
many commuters.

Buses in the ACT and Queanbeyan are expected to become more crowded in the 2031 peak periods

(Figure 5-4 and Figure 5-5). In particular, services along John Gorton Drive near Molonglo, Belconnen

Way, as well as some sections of the bus route in outer Belconnen are expected to exceed crush

capacity. This is due to greenfield development in West Belconnen and Molonglo, which may be
insufficiently ser whicna dnuumdd @ rn fitrhae SardcgslbrutfradBartenc e nar i o
Highway are also forecast to experience severe crowding, as development in the ACT continues to

draw demand from across the NSW border.

In addition, services on Barry Drive, which connects Belconnen to Civic, is expected to experience a
significant increase in demand, approaching crush capacity by 2031. Commuters travelling by bus
along the Monaro Highway and Canberra Avenue towards Queanbeyan, Tuggeranong Parkway, as
well as roads within Gungahlin are also forecast to experience significant crowding. Crowding is again
expected to worsen on William Slim Drive to Aikman Drive, and Ginninderra Drive towards the
University of Canberra.

During the PM peak period, crowding is also expected on bus services travelling from Civic to Deakin,
and particularly onwards to Molongolo. Between Deakin and Molongolo, services exceed crush
capacity, though at much smaller volumes. Again, it seems the pace of greenfield development in the
Molonglo Valley exceeds the capacity of services between Deakin and Molonglo. Significant crowding
is also expected between the University of Canberra and Gungabhlin.
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Figure 5-2 17 ACT and Queanbeyan weekday bus passenger volume / crush capacity i1 2016 1-

hour AM peak
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o
Figure 5-3 17 ACT and Queanbeyan weekday bus passenger volume / crush capacity - 2016 1-
hour PM peak
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Figure 5-4 7 ACT and Queanbeyan weekday bus passenger volume / crush capacity - 2031 1-
hour AM peak
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Figure 5-517 ACT and Queanbeyan weekday bus passenger volume / crush capacity - 2031 1-
hour PM peak
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