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Executive Summary

I n 2016, I nfrastruct ur e -yeartnfrastnudtuee Stfateyy) r el eas e
Since then,he state has continued to grow at a rapid pace whilst facing new, emerging

challenges. As such, IV plans to release an updated strategy in 2020 that reflects these

evolving needs and priorities.

To support this update, Arup and AECOM were engaged by IV to evaluate how the
Victorian transport networknay perform in the future under two distinafrastructure
futures

1 Do Minimum representing little funding or development in infrastructure across
Victoriabeyond whahas currently been funded or committed to by Government.

1 Network Development Scenario (ND&presenting a scenario where the transport
network has capacity and connectivity to cater for increasing demand from
population growth

Theseinfrastructure futuresvere testedor the future years of 2036 and 2051 using two
different transport modeisthe Victorian Integrated Transport Model (VITM) and the
Victorian Land Use and Transport Integration (VLUTI) modéie former was used to
assess hetwork performance agathst Small Area Land Use Projectiof®ALUP) of
populationand employmengrowti? whilst the latter exploretow infrastructure
investment anthnd usezoning policy might affect future land use distribution patterns

Infra structure Futures

The twoinfrastructure futuresepresent very differemtays in which thé/ictorian
transport network may develop into the future

1 The Do Minimum highway network incorporate$40 additional lane kilometres by
2051 compared to today, whilst tN®S incorporates 4,310 his large disparity is
felt most heavily i n metr opwherélargen Mel bour net¢
increases in population aggpected into the future.

1 TheDo Minimum public transport network provides 151,000 additional service
kilometres by 2051 compared to today (571,000 km), whilsNIDE& incorporates
458,000 km. The metropolitan train network differs the most significantly between
these two infrastructerfutures, owing to greater electrificationtbé broader

1 TheNDSincorporates upgrades and projects that may be needed in the coming years. This includes all the
existing projects covered in the Do Minimum, projects that remain in early stages of planning and further
initiatives to make the transport network functiofeefively in the future. It includes initiatives that are not
currently Victorian Government policy commitments but represent reasonable assumptions about the
development of the future transport network that aligns with existing transport planning approach

2 Sourced from the SGS Economics and Planning model.
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system. In addition, theDS network includes more vehicle upgrades, increasing the
overall capacity of its services.

Static Land Use Tests

The VITM was used to test eattfrastructure futuravith the SALUP, whichpredicts
heavy population and employment growth into the futBge2051, the state is expected
to hold an additional 4.4 million and 2.3 million people and jolompared to todayhe
most intenséncreasesn residentsare expected ahé fringes of metropolitan Melbourne
T north, west and south of the city.

This level of growthranslates nt o an i ncreased quantity
transport networkCompared to today, a 60% and 100% risédity private vehicle and
public transport traveis expected by 2051 respectivalgross all tested scenaridis

has the following implications:

1 The overall proportion gbrivate vehicle travel that occurs in congested conditions is
expected to increasmmpared to todayl his ocurs with both the Do Minimum and
NDS network assumptions, although the Minimum networkperforms expectedly
worse.

1 The level ofroadcongestion seeduring the middle of an average weekday in 2051
is expected to exceed conditions seen duringriiming peak todafor both
infrastructure futures

1 The Do Minimum public transport netwovkill be critically over capacityy 2051,
with 45% of all travel during the morning peakcurring under crowded conditions.
By comparison, the equivaleNDS network performs significantly better thaven
todaybés .conditions

These impactaffect the overall accessibility of travelling throughout the staith the
NDS network providing universally faster travel times &dirtypes of travelHowever,
despite tk large differences in infrastructure provision, bistliastructure futuresnly
minimally influence overall mode share of public transpavel

Variable Land Use Tests

The VLUTI model was used to test eanfrastructure futur@gainst a dynamic
demograhic inputi that is, the impacts of the infrastructure provided could modify the
overall distribution of population and employment throughout the state. This works in
contrast to the static land use tests where the SAbplRs remain consistent.

An addtional scenarid Density Done WelDDW) i was also tested with ti¢DS
network and an alternativend usezoning policy Compared to other scenarios, this
policy allowedincreased densification along principle public transport network within
metropolitan Melbourne.
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With the ability to influence where people were living and working throughout the state,
the highlevel outcomes of the variable land use tests were as follows:

1 Compared to the Do Minimum netwottke NDS scenario resulted in more residents
living in outer and growth areas of metropolitan Melbourii&ely related to
increased accessibility from infrastructure upgrades. The DDW scenario expectedly
resulted in more residents and jobs within inner Melboaameparedo boththe
NDS scenario and the Do Minimum.

9 Because the DDW scenario resultedriare population within inner areas of the city,
the overall number of motorised trips was lower than that of other scenarios.
Residents within these arem® mordikely to use active transport as a means of
travel.

1 Broad trends in congestion aobwding followed that of the static land use tests,
with theNDS network performing better than the Do MinimuNetwork
performance of the DDW scenanaintained similaperformancevhencompared
to the NDS, despite the increased density of residents andgjodismmodated
towardscentral Melbourne.

Direct comparisons between thetcomes of the static and variable land use tests have
been largely avoided throughout théport due to methodological differences. However,
it is worth noting that when compared to SALUP, the VLUTI model allocates
significantly less residents to growth areas of the Gitys contributes to improved
network performance when comparing equinaITM and VLUTI model scenarigs

with lower levels of congestion and crowding throughout

Summary

The infrastructure and policy decisions made for the transport network today will not only

influence its performance tomorrow, but also where we livekwgitudy and play.

Bolstering the capacity of our existing network infrastructure has an important role to

play in maintaining the connectivity and accessibility Victoria expects going forward.

However,this alone will be insufficient in creating a futukdere public transport is used

more frequently and road conge€dmbioing i s | mprov
policy mechanismsuch adand use zoning policy and behaviour change progusitins

transport improvementgpresents our strongest tool irapg a successful future.
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1 Overview

1.1 Purpose

In 2016, Infrastructure Victoria (IV) releas®di ¢ t B0-yearldrastructure 8ategy.

This was an evidendeased view of whahfrastructure and planning policy would be
required to support the state into the future. Such a strategy cannot remain static in time.
Victoria continues to grow at a rapid pace whilst facing new, emerging challenges. IV
plans to release an updated €iggtin 202Qhatreflecss these evolving needs and

priorities.

To support this update, Arup and AECOM were engaged by IV to evaluate how the

Victorian transport network is likely to perform in the futurlis assessment focused on

the operational perforamce oftransportinfrastructure across the state, as well as the

net workés gener al capability in meeting the p

Impacts of infrastructure investment dadd usezoning policy orfutureland use were
alsoexplored.The decisionsurrounding where people live and work are linked to the
structure of our transport network in a continuous feedback loop. As bash, tivo
factorsshapehow cities grow over timesiven this, the rallocation of land can have an
equivalent impact to an upgrade in infrastruciureakingland use policyan important
tool in managing future demand challenges.

This report summari ses the coll eeritsi ve out come

1.2 Approach

For this report, the performance of the Victorian transport network was tested against two
distinctinfrastructure futuresDetails surrounding these infrastructure assumptions can be
foundin Section2, and are summarised as follows:

1 Do Minimumi representindjttle funding or development in infrastructure across the
state. This only includes currenfiynded anccommitted projectsalong with any
enaling infrastructure necessary for their proper function.

1 NDSI representing a scenario where the transport network has capacity and
connectivity to cater for increasing demand from population growth.

These twanfrastructure futuresvere simulated in the 2036 and 2051 future years using
two different transport models:

1 Victorian Integrated Transport Model (VITNI)a statewide strategic transport
model developed and maintained by D@Tis takes a static set of land use
assumptions as an input that is not affected by any network performance effects.

9 Victorian Land Use and Transport Integration Model (VLUITH modfied version
of the VITM developed byhe consultant team fdy that incorporates a land use

IV-PDM-01 | Final | 26 November 2020 | Arup & AECOM Page 1
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model developed by Victoria UniversifyU). This allows foland use and network
performance to directly influence each other during testatger than the fad use
remainingas astaticinput

Further background for both models can be fourtippendix A The modelled years of

2036 and 2051 each correspond withtherhodes avai | abl e si mul ati on ye
representing conditions approximately 15 and 30 years into the flihed/ITM was
empl oyed to specifically assess network perfo

Area Land Use Projections (SALUP) as the bawmiguture population and employment
throughout the state. By contratste VLUTI model produces its own predictions of
population and employment distributi¢unsing SALUP statevide totals)whilst
simulating network performance. This seeks to offealtarnative view to SALUP on
how Victoria may grow into the future. Whilst both methodologies produce similar
metrics, the outcomes are not directly comparuilitle each othedue to differing
underlying assumptiorend are presented separately

To summase, Tablel outlines thecorescenarios tested that inform the contents of this

report.In addition to the Do Minimum andDS assumptions outlined above, a 2018

scenard representing current conditions was tested to act as a bendfimigrk

corresponds with the baseline year for each moddi)rther scenario was al$ested

with the VLUTI DensitydDohne Webssummions. Thés sepresents the

NDS assumptias with a modifiedand usezoning policy promoting more densification

along Mel bourneés principle public transport

Tablel: Core scenario group

Model Assumptions 2018 2036 2051
Current Conditions 1

VITM DoMinimum 1 1
NDS 1 1
Do Minimum 1

VLUTI NDS T T
NDS' Density Done W&dining Policy i

A set of alternative growth scenarios was additionally tested using the VITM as outlined
in Table2. These were equivalent to the respective BardVlinimumtests withlessor
moreaggressive future population and employment projections.
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Table2: Alternate gowth scenario group

Model Assumptions 2018 2036 2051
Do MinimuinLow Growth i i
VITM
Do MinimuinHigh Growth T T

More detailed assumptions surrounding the demographitaaddisezoning policy
inputs of each of these scenarios can be fouseations3 and4 for the VITM and
VLUTI tests respectively. Outcomes of these tests can also be found in these sections.

1.3 Limitations

It is important to note that model outputs are gtsvan approximation of what can be
expected in the real/built environment. They are subject to technical limitations and the
general uncertainty associated with projections. As such it is important that results from
both the VITM and VLUTI are treated wittaution and interpreted with an understanding
of the strengths and weaknesses of these modelling tools (more detail is provided in
Appendix A).

A key input tobothmodels is future SALUP land use projections. This data and the
analysis informing this report was prepared prior to the emergence of the IBovid
situation in Victoria. Therefore, the analysis in this report does not take into cotisidera
possible and uncertain longerm implications of Coviel9 impacts for the Victorian
economy or changes in underlying travel behaviour.

1.4 Structure

The report is structured as follows:
9 Section 1 provides an overview of the study

1 Section 2 outlines antbmpares the Do Minimum amdDS network assumptions for
2036 and 2051. All tested scenarios use one of thesmtmastructure futureas the
basis for its transport netwark

9 Section Jutlines assumptions and outcomes specific tetimec land use soario
tests using the VITM

1 Section 4 outlines assumptions and outcomes specific t@mttable land use
scenario tests using thUTI model.

1 Section5 summariseshe key messages of this report.

Appendix Aprovides background for the VITM and VLUTI model used to perform the
assessments within this report.
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1.5 Reporting Conventions

In contextualising the outcomes of each scenario test, this report refers to several different
region systems and metricsilostrate impacts across different sof the state and

elements of the transport system. For clarity, these are outlined in the subsequent
sections.

1.5.1 Region Systems

When referring to specific parts of the state, unless otherwise stated, this repttaees
region systems Functional Urban AreagFUA), Functional Economic RegioffBER)
andLocal Government Areg&GA):

1 The FUA system splits Victoria into six regions, defined by their level of centrality to
Mel bour neds CBD. T hrtiagroavth spportantiesonthet s f or pot e
future. Figurel shows the classification of these regions.

1T The FER system defines distinct parts of Mel
connected, regional economies within the city. In brief, trade, commerce, commuting
and other activities occur more frequently between firms and residents within these
regiors than with those outside tifent. Figure2 shows the classification of these
regions.

1 The LGA system contains the municipal boundaries of the 79 cities, shires and
boroughs that make up Victoria.

3 More information on the FER system can be found irvthlbourne Functional Economic Region Report
(2019)prepared by SGS Economics and Planning for IV.
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15.2 Metrics

The outcomes of each scenario are formalised through metrics that have precise
definitions, particularly that surrounding transport network performance. Travel will often
be characterised in termslafometres travied, which is the number of people travelling

via a particular means multiplied by the distance they are travelling. This seeks to capture
the magnitude of a behaviour more clearly than the two components alone.

Further this reportwill also refer tocongestedr crowdedtravel. This too has a precise
meaning, corresponding to kilometres travelled along a road or within a public transport
vehicle that has exceeded 80% of its capécity

It is important to note that both the VITM and VLUTI model use a higinder
representation of the road network that does not include a representation of local streets.
This must be kept in mind when interpreting figures such as lane kilometre increases.

1.5.3 Time Periods

Both the VITM and VLUTI model simulate an average +school holiday weekday.
This simulated day is split into four distinct periods to account for varying travel
behaviours during these times. Reporting outcomes will often corresponddbtbree
time periods:

Morning peak 7ami 9am
Inter-peak 9ami 3pm
Evening peak3pmi 6pm
Off-peak 6pmi 7am

= =4 =4 4

4 Each road in the simulation is assigned a throughput capacity based on its characteristics and lane count.
Performance of a road progressively @efgis as this capacity is approached and exceeded. 80% capacity for
roads corresponds approximately to Level of Service D conditianstandardised scale of quantitative and
qualitative measures for determining road conditions used throughout transpesnasnts.

For public transport, each vehicle type has both a defined seated and standing capacity. An overall crowding

capacity is defined as all seats being taken and four people per square metre of available standing space
(referred taod®d9 .61l oad stand

IV-PDM-01 | Final | 26 November 2020 | Arup & AECOM Page 5
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Figure2: FunctionalEconomic Regions

K

iz MCE

[ Eastern Subregion
[ Inner Subregion

[ Northern Subregion
[ Peninsular Subregion
- Southern Subregion
[0 Western Subregion

IV-PDM-01 | Final | 26 November 2020 | Arup & AECOM Page 7



Infrastructure Victoria Strategy Update
Problem Definition Modelling Outcomes

2 Infrastructure Assumptions

Two infrastructure futuresvere tested acrosbe future years of 2036 and 2051 as
outlined inTableli Do Minimum and\DS. All scenarios tested as part of this work use
one of theséutures except for the 2018 current conditions scenario.

These twadnfrastructure futuresepresentistinctly different scenariois terms of how

Victoriads transporthefuiueet wor k may devel op

1 The Do Minimum assumptions involve little further investment into the transport

network beyond what Government has already funded or committed towards as of the

writing of this report.

The onlyadditionalinterventionsncluded within these aamptions are those that

would logically accompany those projects once they come online in order to facilitate

acceptable connectivity to the broader netwadikillustrate where this is relevant,
consider the Suburban Rail Lo@®RL)as an example this major project has been
committed to by the Victorian government and thus forms part of the Do Minimum
infrastructure assumptions. Such a rail project would be accompanied by minor
changes to the adjacent bus network to account for its presence and improve
connectivity tospecificstationsWhilst the main SRL project has clear Government
commitment, these auxiliary changes do not. Howéreagality it would be unlikely

for the SRL to be constructed without these changes being implemented concurrently,

asthey contribute towasdlits proper functioningrhus, these types of changes have
been included within the Do Minimum infrastructure future.

1 The NDSassumptiongncorporate upgrades and projects that may be needed in the
coming years. This includes alletkexisting projects covered in the Do Minimum,
projects that remain in early stages of planning and further initiatives to make the
transport network function effectively in the future. It includes initiatives that are not
currently Victorian Government fioy commitments but represent reasonable
assumptions about the development of the future transport network that aligns with
existing transport planning approaches.

More specific details regarding road and public transport assumptions underpinning these

futurescan be found isection2.1and2.2

2.1 Road Network

Table3 andTable4 summarise the difference in lane kilometres acrash e
infrastructure futuréor 2036 and 2051. Do Minimum lane kilometres for 2051vary
similar to those ir2036.

Compared to today, a large portion of future road investment across both the
DoMinimumandNDSas sumpti ons is in Melbourneods

IV-PDM-01 | Final | 26 November 2020 | Arup & AECOM Page 8
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network is intended to support basic connectivity within these develo@reago the
broadercity T hence the proportionally high level of estimated growth. This pattern is
most heavily seen north and west of the city.

TheNDS assumptions contain almost double #delitional lane kilometrewithin outer
and growth areas compared to the Do Minimassumptions in 2036this is amplified
further in 2051. There is also substantially more network growth in regions outside
Melbourne under thBIDS assumptions.

Table3: Lane kilometres by FUAompared to 2018

2018 2036 2036 2051 2051
FUA Current Cahn Do Minimur NDS Do Minimur NDS
Inner Melbourne 2,453 +53 +2.1% +53 +2.1% +53 +2.1% +59 +2.4%
Middle Melbourne 5,649] +329 +5.8% +376 +6.7% +329 +5.8%  +449  +7.9%
Outer Melbourne 6,232| +280 +4.5% +588  +9.4% +288 +4.6% +1,031 +16.5%
Growth Areas 1,465 +679 +46.4% +1,105 +75.5% +711 +48.5% +1,651 +112.7%
Regional City 4,636 +86  +1.9% +233 +5.0% +86 +1.9% +329  +7.1%
Regional/Rural Area 82,012 +74  +0.1% +311  +0.4% +74 +0.1% +791 +1.0%
Total 102,447 +1,501 Jr1.5%I +2,666 Jr2.6%I +1,540 +l.5%I +4,310 +4.2%I

Table4: Lane kilometres by ERcompared to 2018

2018 2036 2036 2051 2051
FER Current Con Do Minimur NDS Do Minimur NDS
Inner 3,930 +95  +2.4% +97  +2.5% +95 +2.4% +105 +2.7%
Northern 3,164 +563 +17.8% +953 +30.1% +573  +18.1% +1,194 +37.7%
Eastern 3,021 +69  +2.3% +77  +2.6% +69 +2.3% +339 +11.2%
Southern 4,778 +298 +6.2% +468  +9.8% +299 +6.3% +872 +18.3%
Western 4,833 +360 +7.4% +736 +15.2% +388 +8.0% +1,276 +26.4%
Peninsula 1,754 +19  +1.1% +35 +2.0% +19 +1.1% +93  +5.3%
Other 80,965 +97  +0.1% +299 +0.4% +97 +0.1% +430 +0.5%
Total 102,447 +1,501 +1.5%I +2,666 +2.6%| +1,540 +1.5%I +4,310 +4.2%I

Figure3 andFigure4 show the extent of these changes spatially for 2036 and 2051
respectively. The Do Minimum assumptions show new roads supporting developments
out to Wallan andMelton. TheNDS assumptions build on this with a greater density of
upgrades across the city,rfpeularly in the outegrowthand regional areas.
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Figure3: Road network differences in 2086mpared to 2018
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Driving these increases in lane kilometres are several significant road projects. These are
aimed at providing broad capacity uplifts across key corridors throughout Melbourne and
its surrounding region3.able5 summarises the sequencing of these major projects across
the Do Minimum andNDS assumptions for 2036 and 2051.

Table5: Major road project sequencing

2036 2036 2051 2051
Project DoMinimum NDS Do Minimum NDS
Calder Freeway Upgrade i 1 i i
M80 Upgrades i 1 i i
Monash Freeway Upgrades ] 1 1 1
North East Link 1 i Ll Ll
Tullamarine Freeway Upgrade i i i i
West Gate Tunnel 1 Ll Ll Ll
Bayswater Bypass 1 1
Bellarine LinkStage 1 ] 1
Bulla Bypass 1 1
Dandenong Bypass Extension 1 Ll
E6 Corridor 1 Ll
Tullamarine Freeway Extension i Ll
Westall Road Extension i Ll
Bellarine LirikStage 2 Ll
EastWest Freeway Ll
OuteMetropolitan Ring Road i
Stud Road Extension i
Western Port Highway Conversion i

By 2036,the NDS includes major new roads not in the Do Minimum suébasansport
corridor, Bulla Bypass, Westall Road extension and Dandenong Bypass extBgsion.
2051 thesadditionsalso cover projects such as the Outer Metropolitan Ring Road and
Stud Road extension.

Overall, theNDS assumptions include an additiona2dQand 2,80 lane kilometres

throughout Victoria compared to the Do Minimum in 2036 and 2051 respectively. This
covers a combination of new roads and upgraded arterials throughout the state, as well as
key corridorshaping projects.
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2.2 Public Transport

Table6 summarises the differees in daily service kilometres across each public
transport mode for the Do Minimum ahiDS assumptionsSubstantial growth in public
transporiprovision isincludedunder theNDS assumptions through 2036 and 2051. This
is achieved through the constructimimew infrastructur@andincreases in frequency
throughout the networklhere is also the usd higher capacity vehicles that can carry
more passengersontributing tdess crowding.

Table6: Daily publictransport service kilometreompared to 2018

2018 2036 2036 2051 2051
FUA Current Con Do Minimur NDS Do Minimur NDS
Train 71,960 +26,36C +36.6% +53,290 +74.1% +41,000 +57.0% +123,91C +172.2%
Tram 72,4000 -3,560* -4.9% +5,240 +7.2%  -3,560* -4.9% +5,240 +7.2%
Bus 388,540 +66,04C +17.0% +268,11C +69.0% +93,490 +24.1% +314,32C +80.9%
V/Line 37,980 +20,48C +53.9% +30,800 +81.1% +20,480 +53.9% +15,000 +39.5%

*At face value, it can seem that the Do Minimum tram network provides less service provision than the current 2018 tram
network. This is an artefact from the modelling process due to how futupealftram travel is simulated. When

considering just the moing and evening peaks, the 2036 Do Minimum tram network has approxirh&t&®% more

service kilometres than current conditioRarther refinements to the assessment will be required to draw reliable
inferencedor the offpeak period specifically

2.2.1 Train

Daily train service kilometres are expectednore thardouble from current conditions
by 2051 undeNDS assumptiondn contrast, the Do Minimum train timetable is derived
off the current 2020 service plan with some modifications to accommodatalla s
number of future committed projects (Seable7). Figure5 andFigure6 show how these
differences manifest in terms of service frequency spatially.

Figure5: Morning peakltotal servicedifferences, 2038IDSvs. 2036 @ Minimum
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Figure6: Morning peaktotal servicedifferences, 261 NDSvs. 261 Do Minimum
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Table7: Major metropolitan rail project sequencing
2036 2036 2051 2051
Project Do Minimum NDS Do Minimurr NDS
Cranbourne Duplication i Ll i Ll
Hurstbridge Line Upgrades 1 1 1 1
Melbourne Airport Rail Link i Ll i Ll
Melbourne Metro i i Ll Ll
Suburban Rail Loop (Southland to Box Hill) i i Ll Ll
Burnley Junction Segregation i Ll
Cranbourne East/Clyde Baénsion i Ll
Cross City Line i i
Geelongrail Corridor Improvements i i
Mooroolbaikilydal®uplication 1 1
Upfield Link 1 Ll
Wallan Electrification i i
Wallan Extension from Upfield i i
Suburban Rail Loop (Southldvéltiurne Airport) i i
Geelonglectrification i
Melbourne Metro 2 (Newport to Clifton Hill Tunne i
Baxter Electrification i
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2.2.2 Tram

Table8 shows the sequencing of major tram projects across the Do Minimuh2&d
assumptions. The Do Minimum network only differs from the current network in
accommodating for the completion of the Melbourne Metro tunnel project and the
construction of the Park Street Lirfkigure7 shows the location of new tram
infrastructure spatially.

Apart from these major projects, thlS assumptions also include more frequent
services across much of the network as well as the use of higher capacity \ehicles
certain casesompared to the Do Minimum

Table8: Major tramproject sequencing

) 2036 2036 2051 2051
Project Do Minimum NDS Do Minimurr NDS
Melbourne Metro Configuration Changes i i i i
Park Street Link ] ] ] ]
Caulfield to Monash Route i i
Fishermans Bend North and South Routes Ll Ll
Spencer Street to Arden Route Ll Ll
Trunk Corrid8ervice Improvements Ll Ll

Figure7: Tram network coverag051Do Minimum andNDS
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SUNSHINE
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2.2.3 Bus

Table9 summarisethe differences in daily service kilometres for the bus network across
the Do Minimum andNDS assumptions. When compared to current conditions, the D
Minimum bus network only provides marginal improvemeénisost of which are

confined to additional services withauter andgrowth areas. Other changes include:

9 Additional bus connectivity to Suburban Rail Loop (SRL) services.
1 The Doncaster Bus Rapid Transit (BRT) system.

1 Modifications to the bus services to accommodate for the completion of the
Melbourne Metro tunnel project.

In contrast, th&DS bus networks across 2036 and 2051 represent a much more
comprehensive investmeptogram throughout the city. Growth areasassumedo
receive a tetfold increase in servidelometresby 2036, with other areas of Melbourne
experiencing improvements of more than 4@%ervice kilometres

Table9: Daily bus servicekilometres by FUAompared to 2018

2018 2036 2036 2051 2051
FUA Current Con Do Minimur NDS Do Minimur NDS
Inner Melbourne 48,840 +4,680 +9.6% +19,75C +40.4% +4,830 +9.9% +19,600 +40.1%
Middle Melbourne 146,970 +11,460 +7.8% +85,09C +57.9% 290  -0.2% +81,000 +55.1%
Outer Melbourne 133,550 +21,510 +16.1% +96,83C +72.5% +23,840 +17.8%+109,14C +81.7%
Growth Areas 5,990| +27,540 +460% +60,10C +1009% +63,830 +1066% +96,150 +1606%
Regional City 26,110 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Regional/Rural Areas 27,090 +850 +3.1% +6,340 +23.4% +1,290 +4.8% +8,430 +31.1%
Total 388,540 +66,040 +17.0%I+268,11( Jr69.0%| +93,490 +24.1%I+314,32( +80.9%|

No changes to bus services assumedcross the Do Minimum aridDS assumptions
for all regional cities.

2.2.4 V/Line

The 2036 Do Minimum regional rail network is based offRegjional Netwdt
Development Plan anidcludesa range otapacity and service frequency improvements
throughout the network. THEDS assumptions follow this plan beyond 2026,
incorporating further improvements.

Several metropolitan train projects outlinediamble 7 affect the coverage and operatio
of the V/Line networkThe most significant of these assumptions are improvements to
the Geelong rail corridpwhich involves significant electrification of the network to
Geelong by 2051. This reclassifies these services as metropolitan train semeiees
online. There are alsseveralother smaller electrifications planned throughout the
network, including towards Wallan and Baxter.
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3 Static Land Use Tests

The VITM was used to test the Do Minimum adBS infrastructureassumptions against
future demogaphic projections from SALURepreserihg estimates of future population,
households, employment and other attributes.

As outlined in Sectiod.2, a set of core analternate growth scenarios were conducted
using the VITM and SALUP inpui§able10).

Tablel10Q: Static land use (VITM) scenario tests

Group Assumptions 2018 2036 2051
Current Conditions ]

Core Do Minimum ] 1
NDS 1l 1
Do MinimuinLow Growth ] ]

Alternat&rowth
Do MinimuinHigh Growth ] 1

The core scenarios were used to explore network performance and resulting travel
behaviour for the Do Minimum andDS assumptions under SALUP growth predictions
for the state. These outcomes are contextualised against each other and the current
performancef the network using the 2018 Current Conditions scenario.

The alternate growth scenarios are intended to act as a sensitivity test, building on the
outcomes of the core scenarios. These explore the differences in impact lower or higher
levels of populabn growth will have on the transport network.

This section istructuredas follows:

1 Section3.1outlines the evolution adhe SALUP demographic assumptions thioug
the years of 2018, 2036 and 2051 tinatlerpinthe core scenario tests.

1 Section3.2 explores travel behaviour changes across the five core scenarios that have
resulted from both population growth and thigastructure futurassumptions.

1 Section3.3 covers impacts to network performance associated with each combination
of land use and infrastructure assumptifimghe core scenarios

1 Section3.4summarises the changes to accessibility in travelling to and from specific
destinations givenhangingnetwork performance.

1 Section3.5provides further details regarding assumptions underlying the alternate
growth scenarios and their outcomes relative to the core group.
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All static land use tests use demographic projections from the SALUP as inputs. This
means that the Do Minimum aNDS scenarios use the same demographic assumptions
for their respective year$able11 provides statevide summary totals for the three

modelled years.

Tablel11l: Statewide demographic totals summary for SALtéinpared to 2018

Totals 2018 SALU 2036 SALUI 2051 SALUI
Population 6,460,00( +2,400,00( +37.1%  +4,370,00( +67.7%
Employment 3,220,00¢ +1,330,00( +41.5%  +2,330,00( +72.4%
Households 2,510,00 +970,00( +38.7%  +1,800,00( +71.6%
Enrolments 1,630,00 +740,00(¢ +45.49%  +1,200,00( +73.6%

Population and employment throughout the state are projected to reach almost 11 and 5.5

million respectively by 2051 under these assumptiSestions3.1.1and3.1.2describe
the spatial distribution of this assumed growth in more detail.

3.1.1

Population Changes

By 2051, regional areas are assumed to grow in population by apprelyimad,000. A
remaininggrowth of3.6 million peoplds allocated to Melbourne and its surrounding
growth areasSignificant growth is forecast in therthern, southern and western regions
corresponding witharge sites of residential expansion at thegie (Table12).

Tablel2: Total population by FER for SALUfdmpared to 2018

FER 2018 SALU 2036 SALUI 2051 SALUI
Inner 1,380,00 +510,00( +37.2% +930,00C +67.6%
Northern 770,000  +390,00C +49.9% +680,00( +88.1%
Eastern 700,00¢  +160,00C +22.5% +310,00C +44.5%
Southern 920,00¢  +400,00C +42.8% +680,00( +73.9%
Western 900,00¢  +550,00(C +61.0% +990,00C +110.6%
Peninsula 310,00(¢ +70,00C +21.3% +140,00( +44.5%
Other 1,480,00 +340,00(¢ +22.6% +640,00( +43.0%
Total 6,460,00( +2,400,00( 4—37.10/cI +4,370,00( +67.7°/cI

Figure8 andFigure9 show theoveralldistribution of this population growth spatially
through 2036 and 205br Melbourne and its surrounds
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Figure8: Population increases for SALUP, 2036 vs. 2018
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Figure9: Population increases for SALUP, 2051 vs. 2018

IV-PDM-01 | Final | 26 November 2020 | Arup & AECOM Page 19







































































































































