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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 Adelaide. Specifically, it evaluates
the performance of Greater Adelaide6 s transport network in 2031 basec
that includes transport, economic, environmental and social indicators.

VLC is also assisting A 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.




Australian Infrastructure Audit P
Transport Modelling Report - Adelaide

2. Adelaide in the future

Understanding how Adelaided s t r ansport net whefulure mjuges & detpiledvisionr m i n
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 Greater Adelaide. More detailed assumptions can be found in the appendices.

2.1 People and jobs

The number of people residing in Adelaide, as well as the spatial distribution of where they live and

wor k are key drivers of. InRO6thecAddayeGreaterrCapitasQity rt pat t e
Statistical Area (GCCSA) accommodated around 1.3 million residents. Figure2-1descr i bes t he
population in more geographic detail using two metrics i total population by Level 3 Statistical Area

(SA3) and gross population density by travel zone.

Adelaided srban areas sit between the coast in the west and the Adelaide Hills to the city Seast. In
2016 most of Adel ai de 6waslovwo mediermdensigy,lwithdhe mest dengeiye n t
popul ated areas cl ust elfiguged2-r ound the cityds core

By 2031, the South Australian (SA) Governmenté demographic projections suggest a total population
of 1.6 million people will live in the Adelaide GCCSA (an increase of around 240,000 or 18%
compared to 2016). The future distribution of Adelaide& population is expected to remain similar to
that of 2016, with higher densities in inner areas and lower densities in outer areas (Figure 2-1 and
Figure 2-2). Ad e | a CBDa@dswvestern shoreline will accommodate more residents, with strong
population growth forecast for Adelaide City, Charles Sturt, Port Adelaide i West, West Torrens, and
Marion (Figure 2-3). Slower population growth is expected along Adela i d e 6 s axsewith thea |
areas from Salisbury in the north to Mitcham in the south all forecast to house relatively few additional
residents.

A d e | a urlthe footprint is expected to expand into greenfield areas by 2031, the strongest growth
is projected for the far north and south. Of A d el ai dPlayfos is Bréd&ted to accumulate the
highest number of additional residents, growing by around 64,000 people. Immediately north of
Playford, the population of Gawler-Two Wells is forecast to increase substantially, growing by around
22,000 residents. In the south, Onkaparinga is projected to add the second highest number of new
residents (an extra 28,000 people). Tot h e eastt TedTsee Gully and the Adelaide Hills are
expected to grow moderately.

Ad e | a iutkreatess are projected to accommodate over 60 per cent of the population growth. The
significant increase in population in these growth areas is an important consideration in this study, as
it is likely to put pressure not only on the infrastructure in these areas but also the corridors
connecting Adelaide6s maj or activity centres
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Figure 2-1 7 Adelaide GCCSA population density and SA3 totals in 2016
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Figure 2-2 7 Adelaide GCCSA population density and SA3 totals in 2031
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Figure 2-37 Adelaide GCCSA population growth by SA3 2016 to 2031 forecast
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In addition to where people live, the location of where they work is a further determinant of travel

choices. In 2016 there were approximately 600,000 jobs| ocat ed i n Adel ai dMo8ts met
of these jobs were clustered around central Adelaide, with very high levels of employment in or just

outside the CBD. As a result, the Adelaide City SA3 contained around 20 percentof t he ci tyds
employment (approximately 130,000 jobs), with more jobs located just outside the boundary of this

SA3. Outside the central core jobs were fairly evenly spread across the city. While other employment

hubs exist, for example at the port and Darlington, they are much smaller than the CBD (Figure 2-4).

By 2031 Adelaide is projected to experience a net increase of around 110,000 jobs (Figure 2-5).
Significant employment agglomeration is expected, particularly in Adelaide City where an additional
30,000 jobs are forecast (Figure 2-6). Of the other employment hubs, the Marion/Mitcham hub grows
strongly, and there is also increased employment forecast for Playford. In other parts of the city,
employment is expected to grow more slowly or to decline slightly. The SA Government forecasts that
employment will decline in the areas around the port.

Although people travel for a variety of purposes, the journey between home and work is a key driver

of travel demand at peak times. Demographic projections indicatethatmo st of Adel ai deds
growth will occur in outer areas. The CBD is expected to strengthenitsroleast he ci tyés prin
employment centre and is likely to attract and generate significant numbers of trips. Emerging

employments hubs in the north and south will dampen some of this travel demand, however overall

the disconnect between where people live and work is expected to widen, increasing the magnitude of

the transport task.

11
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Figure 2-4 7 Adelaide GCCSA employment density and SA3 totals in 2016

Employment density
(employment per square KM)

Gawler ~200,000
Two well B
11,000
'ﬂ‘ [ ] SA3 Employment
Road
o~ Railway
Playford
27,000
”.
&
Port Adelaide
West Salisbury
44,000 50,000 a7
“Tea Tree Gully
Prospect
Walkerville
9,000
Charles Sturt
44,000 * Al
Campbelltown'(SA) |
~ 11,000
Ly e '
Norwood 3 A"
Payneham - St Peters LA
26,000 " ﬂ g~
Burnside
S . 18,000 Adelaide Hills
Adelaide City: -
130,000 / 23,000
West Torrens Mitcham
49,000 30,000
Unley
21,000
Marion
24,000 \ =
-
Holdfast Bay
13,000
-
- Onkaparinga
42,000
1)
.Q) 0 2 4 6 8 10km
ViC Employment - 2016 -

Veitch Lister Consulting ™' demo 5 2016
mogs_v5_ 6

Source: ABS 2016 Place of Work, disaggregated to Zenith travel zones

12



Australian Infrastructure Audit

Transport Modelling Report - Adelaide

Figure 2-57 Adelaide GCCSA employment density and SA3 totals in 2031 scenario
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Figure 2-6 1 Adelaide GCCSA 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 Adelaide 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 governmentds budget for wa
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.

Northern Connector is a new 15.5 kilometre section of freeway connecting the North-South

Motorway and Port River Expressway from Wingfield in the south to the Northern Expressway at

Waterloo Corner in the north. This project forms part of the North-South Corridor running from Old

Noarl unga to Gawl er. Thi s i scorodors, amal the Modherh Ganre@od s mo s
wilhel p | ink rAwiedn qqi rderétsh ggr n s u b u rindle sautb, anothee part of they s ¢
North-South Corridor is the Darlington Upgrade Project. This project will upgrade the connection

between Main South Road and the Southern Expressway, removing major intersections.

Flinders Link extends the Tonsley rail line to the health, innovation and education precincts at
Flinders Medical Centre and Flinders University.

An additional spur will be added to the Outer Harbour rail line with the Port Dock Railway Line
connecting Port Adelaidet o Adel ai deb6s metropolitan rail networ |
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Figure 2-7 7 Major projects included in 2031 forecast
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Public transport services are assumed to improve to 2031 (Table 2-1). Buses provide the largest
share of in-service kilometres in Adelaide, and by 2031 bus service kilometres are assumed to
increase by around 25 per cent, largely to service the expanded residential areas. Rail plays a
relatively minor role in both the 2016 and 2031 networks. Rail service frequencies are assumed to
stay constant in most time periods with the growth in rail service kilometres driven by extensions to
the rail network (Port Dock and Flinders Link extensions). The exception to this is the off-peak time

period, in which rail service kilometres more than double by 2031, this is a result of the more services
in the evenings (announced in the 2017 State Budget). With only one route, trams play a small part in
the network. Nevertheless, tram service kilometres are expected to grow strongly, driven by increased

frequencies and a recently completed extension in the CBD. While the overall provision of public
transport increases in Adelaide, the network improvements assumed in this study are incremental.

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

Rail

Bus

Tram

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

! Note that service kilometres include all public transport lines servicing the Adelaide GCCSA (and not
exclusively kilometres operating within the Adelaide GCCSA).

2,300
6,300
2,200
4,000
14,700
28,000
67,600
27,300
35,100
158,100
500
1,300
500

900
3,200
30,800
75,200
30,000
40,000
176,000

2,500
6,600
2,300
9,000
20,500
35,000
85,400
33,900
43,700
198,000
700
1,900
700
1,500
4,800
38,100
93,900
37,000
54,300
223,300

+200
+400
+200
+5,100
+5,700
+6,900
+17,800
+6,600
+8,600
+39,900
+200
+500
+200
+700
+1,600
+7,300
+18,700
+7,000
+14,300
+47,300

+7%
+6%
+7%
+128%
+39%
+25%
+26%
+24%
+25%
+25%
+44%
+38%
+39%
+76%
+50%
+24%
+25%
+23%
+36%
+27%
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3. Travel demands

The population growth projected for Adelaide is likely to increase the transport task by 2031. This part
of the report includes the Zenith model 6s esti mate
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 is expected to increase by just under a

quarter (24%, Table 3-1). This is somewhat above the population growth of around 18 per cent. This

reflects the way the Zenith model responds to a decrease in average household size into the future

within the SA Government projections. For example, two single-person households are modelled to

produce more trips than a single two-person household. This6 deoupl i ngé of gr owt h i
households is not apparent in all markets analysed in this Audit. In most other jurisdictions household
projections are not explicitly provided, so VLC assumes a stable household size into the future, which

results in broadly proportional population and trip growth.

In 2031 car travel is predicted to retain its dominance, making up around 86 per cent of total trips.
This is a very slight decrease from its 2016 share (87%). Public transport trips grow faster than both
car and active (walk and cycle) trips, growing by 31 per cent between 2016 and 2031. As a result,
public transportd share of trips increases slightly to 5 per cent (up from 4% in 2016, Figure 3-1). This
is a result of the increased time and monetary costs of car travel (congestion and a real increase in
parking charges) which makes public transport more competitive (for detailed model assumptions see
Appendix D:).

At a network level the net increase in public transport trips is relatively small (around 47,000 trips)

compared to the increase in car trips (around 732,000, Figure 3-2). The very slight increase in public
transportds share of trips ( a@rsd sidHectethat despges pondi ng
increased delays, residents of Adelaide will still find driving to be the most convenient option for most

of their travel.
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Table 3-17 Adelaide GCCSA 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

504,000
1,388,000
532,000
661,000
3,084,000
34,000
63,000
32,000
24,000
153,000
49,000
162,000
50,000
71,000
331,000
586,000
1,612,000
614,000
756,000
3,568,000

617,000
1,724,000
655,000
820,000
3,816,000
43,000
82,000
42,000
33,000
199,000
59,000
201,000
62,000
89,000
412,000
719,000
2,007,000
759,000
942,000
4,427,000

+113,000
+336,000
+123,000
+159,000
+732,000
+10,000
+19,000
+10,000
+9,000
+47,000
+11,000
+40,000
+12,000
+18,000
+80,000
+133,000
+395,000
+145,000
+186,000
+859,000

+22%
+24%
+23%
+24%
+24%
+29%
+30%
+30%
+36%
+31%
+22%
+25%
+23%
+26%
+24%
+23%
+24%
+24%
+25%
+24%
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Figure 3-1 1 Adelaide GCCSA mode share of daily trips - 2016 and 2031
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Figure 3-27 Adelaide GCCSA growth in weekday person trips, 2016 to 2031
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3.2 Growth in vehicle travel

Traffic on the road network is split between car (95%) and commercial vehicles (5%). Significant
growth is forecast for both types of vehicles (23% for cars and 21% for commercial vehicles) (Table

3-2 and Table 3-3).2

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

2 See section AppendixD: f or

Table 3-27 Adelaide GCCSA weekday car traffic statistics

460,000
1,257,000
497,000
628,000
2,843,000
5,066,000
12,907,000
5,556,000
7,352,000
30,881,000
135,000
264,000
145,000
136,000
679,000
38

49

38

54

45

\caren@rsial vehicle definitions.

561,000
1,556,000
611,000
777,000
3,505,000
6,468,000
16,612,000
7,116,000
9,365,000
39,560,000
194,000
353,000
209,000
171,000
928,000
33

47

34

55

43

+101,000
+299,000
+113,000
+148,000
+662,000
+1,402,000
+3,705,000
+1,560,000
+2,013,000
+8,680,000
+60,000
+89,000
+65,000
+35,000
+249,000

+22%
+24%
+23%
+24%
+23%
+28%
+29%
+28%
+27%
+28%
+44%
+34%
+45%
+26%
+37%
-12%
-4%
-11%
+1%
-6%
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Table 3-37 Adelaide GCCSA 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

23,000
74,000
26,000
34,000
158,000
242,000
798,000
276,000
421,000
1,738,000
6,000
16,000
7,000
7,000
36,000

27,000
90,000
32,000
41,000
191,000
313,000
1,017,000
354,000
513,000
2,197,000
9,000
20,000
10,000
9,000
48,000

+5,000
+16,000
+6,000
+6,000
+33,000
+71,000
+218,000
+77,000
+92,000
+459,000
+3,000
+5,000
+3,000
+2,000
+12,000

+20%
+22%
+23%
+19%
+21%
+29%
+27%
+28%
+22%
+26%
+45%
+31%
+44%
+21%
+34%

Total vehicle kilometres are forecast to grow by around 28 per cent across an average day between
2016 and 2031, slightly above overall trip growth (around 23%, Figure 3-3). 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 (44% and 45%

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 (34%) and
off-peak (26%). This profile highlights how congestion is forecast to affect road network performance:

1 The worst deterioration is expected in peak periods i a result of higher levels of congestion,
1 A moderate deterioration is forecast in the inter-peak, when congestion is more limited, and

1 Marginal delays are forecast for the off-peak, when the road network is relatively

uncongested.
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Figure 3-37 Adelaide GCCSA weekday total vehicle metrics i 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 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 by at least a third (Table 3-4).

The increased popularity of public transport is a result of mode shift from cars, a response to both
increased road congestion and higher levels of public transport service provision. In the peak periods,
road congestion accounts for most of this growth. In contrast, the increased ridership in the off-peak
(6PM-7AM) is primarily driven by the significant increase in public transport service levels (particularly
extra rail services). Overall, the growth rates set out in Table 3-4 indicate that public transport is
expect ed to play a slightly mor e i mpoin20&Inthanirdoes e

today.

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 3-47 Adelaide GCCSA weekday public transport metrics

AM peak (7-9AM) 54,000 73,000
Inter-peak (9AM-4PM) 102,000 136,000

Boardings PM peak (4-6PM) 53,000 73,000
Off-peak (6PM-7AM) 33,000 48,000

Daily total 242,000 329,000

AM peak (7-9AM) 462,000 644,000

| Inter-peak (9AM-4PM) 764,000 1,051,000
Lr;l'(‘)’;he'fr';passenger PM peak (4-6PM) 426,000 587,000
Off-peak (6PM-7AM) 264,000 379,000

Daily total 1,916,000 2,661,000

AM peak (7-9AM) 16,000 23,000

_ Inter-peak (9AM-4PM) 24,000 33,000
L”O"Jfg'c'e PASSENGEr b\ peak (4-6PM) 15,000 21,000
Off-peak (6PM-7AM) 9,000 12,000

Daily total 63,000 89,000

+19,000
+35,000
+19,000
+14,000
+87,000
+182,000
+287,000
+161,000
+114,000
+745,000
+7,000
+9,000
+6,000
+3,000
+26,000

+34%
+34%
+37%
+42%
+36%
+39%
+38%
+38%
+43%
+39%
+47%
+39%
+44%
+38%
+42%

Rail boardings are forecast to increase across the day (Table 3-5). The strongest growth is in the off-
peak (rail boardings are forecast to double) and is driven by more services during this period (section

24
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2.2). In the other periods boardings are still forecast to grow substantially. Rather than increased
levels of service provision, this growth largely reflects that rail is expected to become more
competitive with car travel, particularly in the peak periods where road congestion is at its highest
level. Boardings on buses are forecast to grow more moderately (by 29% across the day), broadly in
line with the increased level of service provision.

Boardings on Adel aideb6s tram network are expected
congestion in areas in which the tram operates, coupled with the tram priority infrastructure that

makes the service more immune to congestion, likely encourages some users to switch from car. The

tram network also undergoes a short extension which further increases the number of boardings.

Table 3-57 Adelaide GCCSA weekday public transport boardings

AM peak (7-9AM) 11,000 18,000 +6,000 +53%
Inter-peak (9AM-4PM) 19,000 28,000 +9,000 +45%
Rail PM peak (4-6PM) 11,000 17,000 +6,000 +57%
Off-peak (6PM-7AM) 6,000 13,000 +7,000 +105%
Daily total 48,000 76,000 +28,000 +58%
AM peak (7-9AM) 42,000 53,000 +12,000 +28%
Inter-peak (9AM-4PM) 80,000 104,000 +24,000 +30%
Bus PM peak (4-6PM) 40,000 51,000 +12,000 +29%
Off-peak (6PM-7AM) 25,000 31,000 +6,000 +23%
Daily total 186,000 240,000 +53,000 +29%
AM peak (7-9AM) 900 1,900 +900 +100%
Inter-peak (9AM-4PM) 2,700 4,400 +1,700 +63%
Tram PM peak (4-6PM) 2,500 4,200 +1,700 +66%
Off-peak (6PM-7AM) 1,500 2,900 +1,500 +100%
Daily total 7,600 13,300 +5,700 +76%

The distance travelled by passengers on the rail network increases substantially between 2016 and
2031 (57% in the AM peak and 56% in the PM peak), a reflection of population growth in outer areas
(Table 3-6).

The increase in bus passenger kilometres is more modest (26% across the day), indicating that bus
trips are forecast to remain shorter than rail trips.

By 2031 the tram network has been extended, as such tram passenger kilometres are also expected
to increase.
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Table 3-6 1 Adelaide GCCSA weekday in-vehicle passenger kilometres

Rail

Bus

Tram

Growth in rail passenger hours (Table 3-7) closely mirrors the growth rates for passenger kilometres

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

176,000
273,000
164,000
84,000
698,000
282,000
486,000
257,000
175,000
1,200,000
3,500
5,200
5,200
4,700
18,600

277,000
411,000
256,000
167,000
1,112,000
360,000
631,000
321,000
205,000
1,517,000
7,000
8,400
9,800
6,400
31,700

+101,000
+138,000
+92,000
+83,000
+414,000
+77,000
+145,000
+65,000
+30,000
+317,000
+3,500
+3,300
+4,600
+1,700
+13,200

+57%
+51%
+56%
+98%
+59%
+27%
+30%
+25%
+17%
+26%
+100%
+64%
+90%
+36%
+71%

(Table 3-6). In contrast, bus passenger hours grow faster than bus passenger kilometres i particularly

in peak periods i a result of delay imposed by road congestion on buses in mixed traffic (Chapter 5).

Table 3-717 Adelaide GCCSA weekday in-vehicle passenger hours

Rail

Bus

Tram

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

4,000
6,000
4,000
2,000
16,000
12,000
18,000
11,000
6,000
46,000
200
300
300
300
1,100

6,000
9,000
6,000
4,000
25,000
17,000
24,000
15,000
7,000
62,000
400
500
500
400
1,800

+2,000
+3,000
+2,000
+2,000
+10,000
+5,000
+6,000
+4,000
+1,000
+16,000
+200
+200
+200
+100
+700

+60%
+51%
+59%
+102%
+62%
+41%
+34%
+38%
+18%
+35%
+109%
+51%
+71%
+39%
+64%
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4. Road network performance

The previous section demonstrated that travel demand across Adelaide 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 substantiallyonAd el ai de &6 s rFigued-InTadfivor k (
volumes on the North-South Motorway are expected to grow very strongly. The new Northern

Connector i which feeds the North-South Motorway at its northern end i provides additional capacity

to Adelaide® growing northern suburbs (section 2.1). The Northern Connector is predicted to redirect

some traffic from the Port Wakefield Road and Salisbury Highway corridor. Sections of the North-

South Corridor (made up of the North-South Motorway, South Rd and Main South Road), also benefit

from an upgrade to motorway standard, relieving traffic on the remaining surface road sections (such

as the section crossing Port Road). These improvements, along with the Darlington Upgrade near

Bellevue Heights, strengthen the North-Sout h Corri dor as Adel aidebds pri
is also fed by the strong p,ovipiahlisavidénbimthegubstanttalh i n t he
increase in traffic forecast on the Southern Expressway.

Strong traffic growth is forecast on the arterial roads serving both Elizabeth and the areas south of
Bellevue Heights. These areasare Ad e | ai d e 0 ssmpogneent uban(gection 2.1). A significant
portion of this traffic growth is a driven by increased activity in these areas.

In terms of demand from the south east, traffic on the South Eastern Freeway is predicted to increase.
This is likely a reflection of both the projected population growth in Adelaide Hills as well as the fact
that it is the only major highway providing passage through the region.

North-south travel is the movement for which there is expected to be the strongest demand. This
demand is relatively evenly distributed across Adelaide®& north-south arterial network. Evidence of this
can be seen just south of the CBD, where relatively similar traffic volumes are forecast for roads
running perpendicular to Cross Road.

Although the highest concentration of heavily utilised roads is on the routes surrounding the CBD, the
Tapleys Hill corridor i which runs north-south along the coast i is also forecast to carry substantial
additional traffic. This emphasises that although the CBD is a strong attractor, it is north-south travel
movements (as opposed to CBD-bound movements) that dominate. As such, some of the demand on
the radial corridors such as Port Road, North East Road and Anzac Highway is driven by cross-city as
well as CBD-bound travel.
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Figure 4-17 Adelaide GCCSA weekday average traffic volume growth - 2016 to 2031
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The following images illustrate the levels of congestion observed in 2016 and in 2031 (Figure 4-3 to
Figure 4-6). 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 4-2 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 (there are some short
sections of the road network that are managed in the 2031 forecast for Adelaide).

Figure 4-27 Speed flow to volume / capacity ratio relationship
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Figure 4-3 and Figure 4-4 indicate high levels of congestion on north-south routes in the peak periods.
The highest concentration of congested links appears to be just south of the CBD where demand for
travel in the peak direction results in traffic volumes approaching or exceeding road capacity. Most
prominently, the Main South Road/South Road corridor carries high volumes of traffic and is
congested for most of its length. This corridor is also relatively busy in the counter peak direction.
Other heavily utilised links are the South Eastern Freeway and Tapleys Hill Road from Glenelg north.

The highest levels of congestion are predicted for the key links immediately north of the CBD.
Modelling also indicates congestion on the radial corridors in the inner north east, with demand on
corridors such as North-East Road approaching capacity. In contrast, Port Road and the major
connections to Port Adelaide seem relatively uncongested.

Int he cityodmajnorr tlhi,nkshet o Adel ai dcentesnder signiicant nor t her n

pressure, with congestion on Port Wakefield Road and Main North Road.
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Figure 4-37 Adelaide GCCSA weekday traffic volume / road capacity - 2016 1-hour AM peak
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Figure 4-47 Adelaide GCCSA weekday traffic volume / road capacity - 2016 1-hour PM peak
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By 2031, peak period congestion on Adelaide® road network is forecast to increase significantly
(Figure 4-5 and Figure 4-6). In general, the worst congestion is expected to occur within about five
kilometres of the CBD. As in 2016, the north-south routes are much more congested than the east-
west corridors. On the major north-south roads, severe congestion is predicted be more prevalent
around and south of the CBD than is forecast further north. This is likely a reflection of the lack of a
high standard motorway serving the southern half of the city by 2031 (i.e. prior to the assumed
completion of the full North-South Corridor, which is ultimately planned to convert Main South Rd to
non-stop motorway). In the morning peak, high volumes of traffic pass through Sturt on the Southern
Expressway and are fed onto the north-south arterials.

Roadsi n Ad el ai afteeeRpsected to strtghle to cater for north bound demand in the morning
(Figure 4-5) and south bound in the evening (Figure 4-6). In a similar way, heavy congestion is
forecast both on the South Eastern Freeway itself as well as onto the arterials it connects with.

Al ong Adel ai d e tcaengestiarsidfaeacast fos theoTapéeys Hill Road corridor in both
directions in the peak periods. This is likely to be a result of substantial population growth in the inner
north eastern suburbs (as was identified in section 2.1).

In the north, the addition of the Northern Connector is expected to relieve congestion on the Port
Wakefield Road and Salisbury Highway corridor. The increased importance of the northern activity
centres can be seen in the form of increased traffic through Elizabeth and Salisbury. There is also
evidence of high levels of demand outstripping supply on local links in the northern growth areas.
Nevertheless, the infrastructure provided in the northern suburbs is expected to perform better than in
the south.

Traffic congestion in Adelaide is forecast to increase, and by 2031 the performance of many north-
south routes will deteriorate significantly. In general, the worst congestion is expected in the inner city
and on the arterials serving the southern suburbs. This indicates that the level of demand placed on
the road network is likely to exceed its ability to provide reasonable levels of service to motorists.
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Figure 4-57 Adelaide GCCSA weekday traffic volume / road capacity - 2031 1-hour AM peak
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Figure 4-6 7 Adelaide GCCSA weekday traffic volume / road capacity - 2031 1-hour PM peak
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Average vehicle speeds on the road network are expected to decline by approximately five kilometres
per hour in the AM and PM peak periods. In the middle of day, average speed is forecast to decline
slightly (about 2km/h), reflecting the worsening congestion occurring on the network. During the off-
peak time period the network is relatively uncongested, the slight increase in speed is a function of
the small expansion of high-speed freeway network kilometres in the overall network.

Figure 4-7 7 Adelaide GCCSA total average assigned speed
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Congestion causes substantial delay hours for vehicles on the road network (Table 4-1). Delays are
most intense in the peak periods with moderate delay in the inter-peak and a small amount of delay in

the off-peak. Traffic delay is forecast to increase substantially by 2031 (by around 82% across the
day).

Table 4-17 Adelaide GCCSA road network total delay hours

AM peak (7-9AM) 45,000 83,000 +38,000 +84%
Inter-peak (9AM-4PM) 37,000 67,000 +30,000 +83%
PM peak (4-6PM) 47,000 87,000 +40,000 +86%
Off-peak (6PM-7AM) 9,000 14,000 +5,000 +53%

Daily total 137,000 250,000 +113,000 +82%
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5. Public transport system performance

This section analyses the impact of passenger demand on Adelaided public transport network.

Adel ai de ds p sybtém islargely radials witlo most train, bus and tram routes providing
access to central areas either directly, or in the case of bus feeder routes, through interchanges. As a
result, peak direction city-centric movements dominate. Unlike other cities, buses perform the majority
of Adel ai de6s p adhavethetgneaest aiymber af passangdd kilometres, passenger
hours and boardings (see section 3.3). Rail travel is also prominent, serving the far north and south.
Therole of Ad e | a irach eodts is restricted to the corridors in which it operates, however patronage
is expected to grow to into the future in part due to the city extension.

Usage of Adel aiistpéctd toiaciedse te 3031t particularly on the rail lines linking
outer suburbs in the north and south. The Gawler line is expected to carry nearly 3,000 extra
passengers in and out of the city each day (Figure 5-1). Much of the patronage increase occurs on
the outer section of the line, with around 2,500 extra passengers just north of Elizabeth. High levels of
population growth in outer areas are likely to drive this growth. The outer section of the Seaford line i
which serves Adelaide® growing south 7 is also forecast to experience substantial patronage growth.

In the inner west, the Outer Harbour and Grange lines are projected to carry approximately 2,300-
2,500 extra daily passengers in each direction by 2031. Overall, the modelling indicates that by 2031,
the rail system will deliver around 25,000 passengers to Adelaide Railway Station each weekday - an
increase of roughly 9,000 passengers - with a similar number using the station to travel out bound.

Adel ai d e twarkincludes higle capacity corridors, feeder services and local services (Figure

5-2). The strongest patronage growth is expected on the O-Bahn,whi ch ser ves -¢atte cCci ty
attracting approximately 2,000 extra passengers per direction each day. The O-Bahn is forecast to be

one of Adel aideb6bs most important public transport
andoutoft he city each day. Patronage growth is also e
corridors such as the south eastern bus corridor from the Adelaide Hills and the Main South Road

corridor in the south.

In addition to a line haul function, buses also feed the rail lines. Stations at which significant numbers
of bus-rail transfers can be observed are labelled in Figure 5-2. Patronage on these routes is forecast
to grow, especially on the routes serving outer areas. Evidence of this can be seen at Elizabeth
Station in the north.

Adelaide currently has a single tram corridor connecting Gawler and the city. In 2031, extensions and
extra services in the city have been modelled and are forecast to attract additional patronage (Figure
5-3). Passenger loads between Gawler and the city are also predicted to increase.
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Figure 5-1 7 Adelaide GCCSA weekday rail passenger volume growth - 2016 to 2031
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Figure 5-2 7 Adelaide GCCSA weekday bus passenger volume growth - 2016 to 2031
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