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EXECUTIVE SUMMARY

1. Background
The Parramatta Road Corridor Urban Transformation Strategy (PRCUTS) was prepared in 2016 by

the NSW Government as a 30-year plan for the renewal of the Parramatta Road Corridor. PRCUTS
applies to land within a 20-kilometre corridor between Granville in the west and Camperdown in
the east. The Precincts of Camperdown, Leichhardt, Taverners Hill and part of Kings Bay
(Croydon) are located within the Inner West LGA.

The PRCUTS vision is:

‘Incremental renewal of the Corridor will occur over the long term to deliver a high quality,
multi-use Corridor with improved transport choices, better amenity, and balanced growth of
housing and jobs.”

PRCUTS was given statutory force via a Section 9.1 Local Planning Direction in December 2016. The
PRCUTS Implementation Tool Kit includes the Parramatta Road Corridor Implementation Plan

2016-2023 which requires that:

‘Prior to any rezoning commencing, a Precinct-wide traffic study and supporting modelling is
required to be completed which considers the recommended land uses and densities, as well as
future Westconnex conditions, and identifies the necessary road improvements and upgrades
required to be delivered as part of any proposed renewal in the Precinct’.

Further the Parramatta Road Corridor Implementation Update 2021 replaced the 2016 — 2023

implementation action relating to release areas with the following:

‘From the date of the Implementation Update, the progression of planning proposals in the 2016-
2023 Release Areq, or planning proposals for whole precincts can progress to a Gateway

determination notwithstanding the status of any precinct wide traffic study.

In response to this requirement, Inner West Council IWC) and the Department of Planning and
Environment (DPE) jointly commissioned Cardno in 2018 (now Stantec) to carry out a transport
study analysing the transport network implications of proposals contained in the Parramatta
Corridor (Camperdown, Taverners Hill, Leichhardt and Kings Bay precincts), in combination with
the numerous adjacent infrastructure projects, including WestConnex.

Planning Proposal for Stage 1Implementation of PRCUTS has been informed by this precinct-wide
traffic and transport study (the transport study) which was completed in 2022 and intends to
provide an integrated land use and transport response to PRCUTS.

This report provides Council’s consideration of the Transport Study and an update on the Actions

in its Implementation Plan.
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2. Planning Proposal key moves for Stage 1 Implementation of PRCUTS
The Planning Proposal puts forward an innovative set of outcomes and key moves to ensure that
growth in the Inner West is balanced with good amenity and infrastructure outcomes for current
and future Inner West communities through enhancements to public spaces and sustainable
transport initiatives.

Key Moves 3 and 5 of this Planning Proposal interrelate with this Transport Study.

Key Move 3
Y Key Move 5

Move people more easily by

Stage development across the

rioritising streets for walkin :
P 9 9 corridor to ensure that

development aligns with
infrastructure

and cycling and expanding

Inner West's walking, cycling

and open space network.

3. The Transport Study
The Cardno Transport Study was carried out between 2018-2022 through a series of iterations
over the four-year period. The Transport Study comprises the Transport Plan and several
supporting technical reports:

» Transport Plan informed by the technical reports, sets the vision for Parramatta Road
Corridor, and provides set of recommendations including the Implementation Plan,

o Context Report provides a comprehensive background analysis of the land use
and transport in the area to inform future recommendations,

o Future Modelling Report investigates the traffic network along the Parramatta
Road Corridor including an AIMSUM hybrid traffic simulation model,

o Parking Policy and Rate Review provides car parking recommendations in the key
precincts to achieve sustainable mode share.

The Transport Study focused on IWC precincts within PRCUTS, including Camperdown, Leichhardt,
Taverners Hill. As the Kings Bay precinct overlaps with Canada Bay, Burwood and Inner West
Local Government Areas, a separate traffic and transport study was prepared by Bitzios
Consulting. However, this study only considered the transport issues within the Canada Bay
portion of the precinct. Subsequently, Council engaged Stantec to undertake a transport
assessment for the Kings Bay precinct within Planning Proposal area to supplement the broader
Transport Study. Note the Canada Bay Council Study provides the contextual overview of the
wider precinct.

Key Findings
Cardno generally used the PRCUTS’ principles and its assumptions to set the framework for
Transport Plan’s recommendations, including adopting the PRCUTS vision.
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To encourage a mode shift away from private care use and create a more ‘liveable”

environment in the Corridor, an integrated approach to transport, public domain, land use and

urban design was adopted to shape the recommendations and Implementation plan.

The Future Modelling Report carried out in association with the Transport Study was driven
predominantly by traffic-based circumstances that assessed the impact of traffic demands on
the operation of the corridor after the opening of the WestConnex interchange. It also
investigated the number of private vehicles that can be accommodated by the network and
consequently, how many trips must be converted to other modes.

Based on the traffic modelling it was found that:

» It will be essential to achieve a minimum mode shift in private car use, from 79% in 2019 to
71% in 2036 (a 10% reduction of existing car use).

» However, as this mode shift is required purely to achieve acceptable movement along
the corridor, to achieve the desired liveability, PRCUTS proposes a 30 per cent mode shift
away from private car use, as an average improvement across the three Inner West
Precincts.

« Consequently, the Transport Study’s key mode shift target is to reduce private car use by
a minimum of 10 per cent, and up to 30 per cent between 2019 and 2036.

4. Council's consideration of the Transport Study

Based on experience in Australia and around the world, Council considers that sustainably
based Corridor activation leading to more liveable environments in inner city areas, requires the
inclusion of significantly enhanced public transport. Consequently, Council does not agree with
numerous road network capacity increases recommended in the study and is unlikely to accept

these unless these enhance public and active transport outcomes.

That said many of the strategies and actions recommended in the Transport Plan are strongly
supported by Council and have been integrated into the Planning Proposal and supporting draft
DCP amendments (Kings Bay, Leichhardt, Taverners Hill).

Council is also undertaking numerous transport planning, traffic management, public domain
and urban design projects that will contribute to the successful implementation of the Transport
Plan.

A comprehensive implementation response to the Transport Plan actions and associated
responsibilities is provided in Table 1.
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Table 1. Transport Plan actions and implementation response

Transport Plan Actions

‘ Council Response

Responsibility

Travel Demand Management Actions

A-TDMI
Develop a Travel Behaviour Change Plan including:
e Encouraging public transport use through behavioural
change and awareness campaigns;
¢ Developing an educational program that promoted the
health, environmental and economic benefit of using
sustainable transport;
e Requirements for new developments to prepare a
Sustainable Transport Plan;
¢ Walking and cycling confidence courses for senior residents;
e Support an Active Travel to Schools program;
¢ Communicating footpath and cycleway etiquette; and
¢ Incentivise and encourage cycling for shore, local trips.

Council has undertaken several transport strategies and plans that
contribute to the outcomes of a Travel Behaviour Change Plan. These
include:

¢ Integrated Transport Strategy

¢ Cycling Strategy and Action Plan

¢ Pedestrian Safety and Accessibility Mobility Plan

In addition, Council’s supporting draft DCPs include controls requiring
new developments to prepare a Sustainable Transport Plan at the
development application (DA) stage.

Funding from Transport for NSW (TfNSW) is required to support
implementation of a specific Travel Behaviour Change Plan including
incentives and community programs for the Parramatta Road
Corridor.

Council/TENSW

Land use and place-making actions

A-LUI

Public domain improvements to key north-south streets
perpendicular to Parramatta Road including Rofe Street, Renwick
Street, Norton Street, Balmain Road, Catherine Street, Crystal Street,
Pyrmont Bridge Road and Mallett Street.

Council is undertaking public domain improvement and traffic
management projects within the Parramatta Road Corridor Stage 1
Implementation area, including:
¢ Public Domain master plans and programs for Norton Street,
Crystal Street
« Draft Petersham North Local Area Traffic Management (LATM) Plan
¢ Lewisham LATM Plan

Council's supporting DCPs provide objectives and controls which aim

to enhance public domain through active frontages,

Council
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Transport Plan Actions

Council Response

Responsibility

planting/landscaping, streetscape design and reducing visual
impacts of servicing uses.

This action has also been integrated in the draft Petersham North
LATM Plan for parts of the Leichhardt precinct, south of Parramatta
Road. Works to upgrade the public domain to the key north-south
streets perpendicular to Parramatta Road are progressed. The
Petersham North LATM Plan is anticipated to be finalised by the end of
2023.LATM Plans for other areas in the Parramatta Road Corridor will
be considered in the future.

Public domain improvements for areas outside of the Planning
Proposal area including Pyrmont Bridge Road, Annandale and Mallet
Street, Camperdown are captured under the Parramatta Road Urban
Amenity Improvement Plan (PRUAIP).

A-LU2
Enhance streetscapes through greening and tree planting.

Planning Proposal proposes to introduce new tree canopy and deep
soil targets for R3 Medium Density Residential and E3 Productivity
Support Zones in the Inner West Local Environmental Plan 2022.

Council’s supporting draft DCPs also include controls for landscaping
and tree planting which will ensure that streetscape design is
enhanced. Further, Council’s existing Tree DCP includes tree canopy
targets, supporting the outcome of this action.

Additionally, Council will be undertaking Public Domain Master Plans
for Norton and Marion Street, Leichhardt under the Streets Alive
program. These will entail urban forest and greening initiatives to
support the implementation of this action.

Council for local
roads

TfNSW for State
classified Roads
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Transport Plan Actions

Council Response

Responsibility

TfNSW is required to implement this for State roads such as
Parramatta Road.

A-LU3
Provide outdoor seating for places to rest and socialise.

Council's supporting DCP for Leichhardt Precinct includes provisions to
provide a new through-site link from Balmain Road to connect with a
new urban plaza on Norton Street that is well design and provides
outdoor seating and lighting for various uses and afterhours uses.

Council
Additionally, Council will be preparing Public Domain Master Plans for
Norton and Marion Street, Leichhardt under the Streets Alive program.
These will include street furniture elements aligned to this action.
A-LU4 Council is undertaking public domain masterplans projects which will
Provide wayfinding consider a holistic approach to delivering way finding solutions in the Council

Inner West.

A-LUS

Provide gateway treatments at key intersections with Parramatta
Road. This could be in the form of murals by local artists, creating a
sense of neighbourhood identity at gateways to local centres.

New public artworks within key sites of the Leichhardt Precinct,
including Petersham Street, Renwick Street and Norton Street have
been delivered under the PRUAIP. State Government funding and
resources will provide Council with the support required to provide
public art treatments at gateway sites beyond PRUAIP.

Council's supporting draft DCPs also identify opportunities between
Balmain Road and Norton for public art and other treatments to
integrate into the proposed urban plaza.

Further opportunities are to be explored via Council’s Public Domain
plans and Inner West Cultural Strategy 2022-2025.

TfNSW is required to consider this for State roads such as Parramatta
Road.

Council for local
roads

TfNSW for State
classified Roads
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Transport Plan Actions

Council Response

Responsibility

A-LUG
Enhance streetscapes through WSUD.

Council's supporting draft DCPs include sustainability and resilience
controls which require new developments to incorporate WSUD
treatments to contribute towards enhanced streetscapes.

The PRUAIP projects also include WSUD strategies that support the
implementation of this action.

TfNSW is required to implement this for State roads such as
Parramatta Road.

Council for local
roads

TfNSW for State
classified Roads

A-LU7
Activate shop frontages along Parramatta Road and open up land
uses to rear lanes.

Planning Proposal includes active street frontage maps for
employment uses along Parramatta Road and Norton Street.

Council's draft DCPs include supporting controls to deliver active
frontages to the Leichhardt and Kings Bay precincts.

Council

A-LU-8

Consider temporal changes where regular road closures of low
volume streets could be used for activation by outdoor dining, street
markets and active travel.

Council is undertaking Public Domain Master Plans including the
Norton and Marion Street Leichhardt Master Plan under the Streets

Alive program. This will include consideration of temporary road

closures to facilitate public space activations such as outdoor dining,

street markets and active travel.

TfNSW is required to consider this for State roads such as Parramatta
Road.

Council for local
roads

TfNSW for State
classified Roads

A-LU9
Consider use of existing off-street car parks as market places or
community “nodes”.

Council currently permits temporary closures of Council owned
carparks such as Marion St carpark.

Proposed RE1 Recreation Zoning for Hay Street, Leichhardt will also
assist with repurposing the off-street car park into open space which

will enable it to be a community node.

TfNSW for State
owned car park
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Transport Plan Actions

Council Response

Responsibility

A-LU10
Provide EV charging for PMD and e-bikes, built into streetscape
elements.

Council's supporting draft DCPs include controls that require new
developments to provide Electric Vehicle (EV) chargers to future proof
infrastructure and support increased take-up of electric vehicles.

Council recently adopted the Electric Vehicle Encouragement
Strategy which focuses on catering for the future needs of electric
vehicles for the Inner West Community. The Strategy identified the
need for electric micro-mobility charging as a longer-term action, as
further investigation is required to determine if there is sufficient
demand to warrant the provision of charging facilities exclusively for
E-bikes and other electric micro-mobility devices.

Council

A-LUN
Provide a planted barrier between the footpath and traffic lane
where parking cannot be achieved

Council's existing and future LATMs will implement this action for local
roads.

TfNSW is required to consider this for State roads such as Parramatta
Road.

Council for local
roads

TfNSW for State
classified Roads

A-LUI2
Consider the environmental impacts of materials used, and the heat
island effect

Planning Proposal proposes to introduce new tree canopy and deep
soil targets for R3 Medium Density Residential and E3 Productivity
Support Zones in the Inner West Local Environmental Plan 2022 which
aims to mitigate urban heat island effect.

Council
Council's supporting draft DCPs include sustainability and resilience
controls that aim to mitigate environmental impacts of materials
used and urban heat island effect.
A-LUI3 Inner West and Canada Bay Council's commissioned Parramatta
Investigate opportunities for innovative transport technology such Road Transport Opportunities Study (2017) investigated the huge
as GETS that would inspire community confidence and act as a benefits of centre running public transport on Parramatta Road. It TINSW

catalyst for revitalisation of the corridor

further recommended that a Guided Electric Transit (GETS) system as
world’s best practice public transport for Parramatta Road.
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Transport Plan Actions

Council Response

Responsibility

Council's adopted Integrated Transport Strategy (ITS) incorporated
the outcomes of the Parramatta Road Transport Opportunities Study
and included provisions to investigate the implementation of
innovative transport technologies in the Inner West. This will be
undertaken via the preparation of the Future Transport Plans for major
transport projects impacting the Inner West.

Council continues to advocate to TINSW for funding and
implementation of GET system in the Parramatta Road Corridor. This is
also consistent with PRCUTS vision to achieve true revitalisation of this
Corridor.

Active transport network actions

A-ATI1 Construct the missing links in the walking and cycling network
as per Figure 3-4, Figure 3-5, Figure 3-6 and Figure 3-7,including:

e Projects as per the PRCUTS Infrastructure Schedule.

Council’s Infrastructure Contributions Plan 2023 incorporates the

missing links in the walking and cycling network as identified in the Council
PRCUTS Infrastructure Schedule.
¢ New cycle connection running east-west along Nestor Lane | Council is currently undertaking new cycling network mapping across
connecting Carrington Street to the light rail corridor. the Inner West LGA which will support the implementation of this
action. However, it is nhoted that the recommended east-west cycle Council

link would need to be carefully planned as there is a steep
embankment at Brown Street adjacent to the light rail corridor.

« Delivery of (the former Leichhardt bike route) EW-2, along
Albion Street and Dot Lane, specifically including the Dot
Lane link between Norton Street and Hay Street, As well as
the link across Norton Street to the Renwick Lane shared

zone.

The Dot Lane cycle link will be delivered through the PRUAIP and future
redevelopment of sites in the Leichhardt Precinct of the Planning
Proposal Stage 1implementation area. Council’s draft DCP includes
controls for the provision of this through-site link.

Council with
support from
TENSW

10
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Transport Plan Actions

Council Response

Responsibility

Norton Street is a regional road which is managed by Council but
relies on funding by the State Government to deliver any
improvements Therefore, support including funding resources from
TfNSW are required to implement this action.

¢ New cycle connection running east-west along Albion Street

The new cycle connection east-west along Albion Street between

between Norton Street and just east of Balmain Road. Norton Street will be delivered via the PRUAIP. Councl
¢ New cycle connection running north-south across Council is undertaking new cycling network mapping across the Inner
Parramatta Road connecting Renwick Street in the north to West LGA which relate to supporting the implementation of this action. Council with
Railway Street in the south Parramatta Road is a state road which is managed by TINSW. Council support from
encourages TINSW to support and provide funding resources to TFNSW
implement this action.
¢ Traffic protected cycle connection running north-south This action is outside of Planning Proposal area. Johnston Street is
along Johnston Street. State road and therefore, delivery of this action is dependent upon
TENSW.
TINSW

Further, Council is currently undertaking new cycling network
mapping across the Inner West LGA which will support the
implementation of this action.

e Delivery of the Johnstons Creek pedestrian and cycle link
from Booth Street to Parramatta Road.

This action is outside of Planning Proposal area.

Delivery of this link is dependent on the redevelopment of properties
next to the creek and dedicating setbacks to Council as part of
redevelopment process.

The design of this link will also require TINSW and Sydney Water
approval.

Council[TENSW/
Sydney Water

1
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Transport Plan Actions

Council Response

Responsibility

e Delivery of the Pyrmont Bridge Road pedestrian and cycle
link.

This action is outside of Planning Proposal area.

Council will deliver the Pyrmont Bridge Road pedestrian and cycle link
through the Parramatta Road Corridor UAIP. Pyrmont Bridge Road is a

Council with

support from

State road. Council requires State Government support including TINSW
funding resources to implement this action.
e Provision of new cycle and walking links within the 2016 — 2021 | This action has been taken from the Parramatta Road Corridor
Release Areq, as indicated in the Planning and Design Implementation Plan 2016-2021 which is specific to the Camperdown council

Guidelines

Precinct. This action is therefore outside of Planning Proposal area and
will be subject to a future planning proposail.

A-AT2
Investigate and provide pedestrian crossings at the following
intersections with Parramatta Road:

e Iron Cove Creek

e Alt Street

e Andreas Street

e Rofe Street [ Palace Street

e Johnstons Creek; and

e Larkin Street.
Pedestrian crossings be provided on all legs/approaches of any new
signalised intersections. Kerb ramps wider than the specification in
AS14.281 are to be installed catering for existing demand and
population. In recognition of the growing demand for active
transport and the desire to achieve a significant mode shift, it is
essential that kerb ramps wider than the currently specified
standard be implemented wherever practical.

This action has been integrated in the draft Petersham North LATM
Plan for parts of the Leichhardt precinct, south of Parramatta Road.
Specifically for Andreas Street and Palace Street. This is anticipated to
be finalised by the end of 2023. LATM Plans for other areas in the
Parramatta Road Corridor will be considered in the future.

Improvements to intersections with state roads such as Parramatta
Road requires further action from TfNSW.

Council for local
roads

TfNSW for State
classified Roads

A-AT3 Complete the GreenWay project and key links to the
Greenway, including GreenWay connection under Parramatta Road
and under Longport Street.

Council's GreenWay Missing Links Design Plan includes projects to
connect links from Cooks River to Iron Cove. Construction wiill
commence in 2023 which will connect Parramatta Road and under

Council for local
roads

12
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Transport Plan Actions

Council Response

Responsibility

Longport Street. However, these works are not directly within the
Taverners Hill Precinct of the Planning Proposal implementation area.

TENSW for State
classified Road

A-AT4

Adjust development controls to ensure that developments within the
precincts are designed to have through-site active transport links
and active laneways for pedestrians and cyclists.

The Planning Proposal requires that the Opportunity Site in the
Leichhardt Precinct provide a minimum of 18m wide landscaped
through-site link for active transport connections and public domain
improvements between Norton Street and Balmain Road.

The supporting DCPs contain connectivity and accessibility maps for
each precinct which identify through-site links and key connection
links. The maps are supported with controls to increase connectivity
and accessibility across the precinct for pedestrians and bike cyclists
while enhancing key locations.

Council for local
roads

TfNSW for State
classified Road

A-AT5

Improve active transport links to public transport services.

As per above response. In addition, Council's work on the Cycling
Strategy and Action Plan includes provisions to support
implementation of this action.

Council for local
roads

TfNSW for State
classified Road

A-AT6

Light rail stop accessibility upgrades are outside of Council’s control.

TENSW
Provide access to Taverners Hill LRS and Marion LRS from the east. Action from TfNSW is required.
A-AT7 Parramatta Road is a state road which is managed by TINSW. Council
Provide wider signalised crossings on Parramatta Road as a shared | encourages TINSW to support and dedicate funding resources to TANSW

crossing or separated facility with a bike lane and bike lanterns as
per Figure 3-3.

implement this action.

A-AT8

Provide continuous footpath treatments along Parramatta Road as
per Figure 3-4, Figure 3-5 and Figure 3-6. Additionally, continuous
footpath treatments should be included for footpaths along all key
side streets (e.g. Johnston St, Norton St, Crystal St, Catherine St)

Works to upgrade the continuous footpath treatments along
Petersham Street at Parramatta Road and Elswick Street at Crystal
Street were completed in 2022, including streetscape improvements
such as improved stormwater drainage, lifting and replacing cracked
and uneven footpath pavements, new street tree planting, understory
mass planting, and new street furniture.

Council/TfNSW
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Transport Plan Actions

Council Response

Responsibility

This action has also been integrated in the draft Petersham North

LATM Plan for parts of Leichhardt precinct, south of Parramatta Road.

The Petersham North LATM Plan is anticipated to be finalised by the
end of 2023.

LATM Plans for other areas in the Parramatta Road Corridor will be
considered in the future.

It is noted that Crystal Street is a regional road and relies on funding
from TFNSW to implement improvements to footpaths.

Johnston Street and Catherine Street are outside of the Planning
Proposal area.

A-AT9

Provide 30 kilometre per hour speed limits wherever possible to
reduce the likelihood and severity of crashes between motor
vehicles, pedestrians and cyclists, and in recognition of the existing
and likely future high level of pedestrian activity in the corridor

Council's adopted ITS included strategies aimed to create safer
streets for pedestrians and cyclists. The draft Inner West at 40’ plan
implemented actions from the ITS which investigated potential local
road speed limit reductions and subsequently proposed a 40km/h
maximum speed limit across local streets within the Inner West.

TENSW support is needed to implement this reduced speed limits on
state managed roads.

Council for local
roads

TfNSW for State
classified Road

A-ATKBI

Implement the proposed bicycle parking rates:
Residential

Resident — 1 per dwelling

Visitor — 1 per 10 dwellings

Commercial

Employee —1per 150m2
Visitor - 1 per 400m2

Council's supporting DCPs include bicycle parking rates consistent
with this action.

Council

14
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Transport Plan Actions

Council Response

Responsibility

Retail

Employee —1per 2560m2
Visitor - 2 spaces + 1 per 100m2
Industrial

All -1 per 10 staff

A-ATKB2

Support the investigation (with Transport for NSW, City of Canada
Bay and Burwood Council)
for a signalised crossing across Parramatta Road at the William

Street intersection.

Council is in support of this action. As Parramatta Road is a state road,
Council encourages TNSW to lead the investigation of signalised
crossings across Parramatta Road at the William Street intersection.

Council for local
roads

TfNSW for State
classified Road

A-ATKB3

Lobby for the delivery of a separated cycleway at Queens Road.

The separated cycleway at Queens Road sits outside of the Inner West
LGA and will be delivered via Canada Bay Council.

The supporting draft DCP for Kings Bay includes controls that require Canada Bay
new developments to integrate built form and streetscape Council
treatments which reinforce connections such as Queens Road cycle
link identified in the Kings Bay connectivity and accessibility map.

A-ATKB4 Council's Contributions Plan includes the prioritised walking links at

Investigate the provision of shared user paths at Lang Street, Lang Street in the infrastructure works schedule.

Croydon Road and the network )

gapsin Figure 18. The supporting draft Kings Bay DCP includes setback controls at the Council
corner lots of Lang, Byron and Scott Streets to facilitate footpath
upgrades to accommodate shared user paths.

A-ATKB5S Council's Contributions Plan includes Iron Cove Creek shared path as

If the study’s findings are positive, pursue funding and delivery of the | a staged infrastructure delivery item in the infrastructure works council

Iron Cove Creek shared path.

schedule.

15
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Transport Plan Actions

Council Response

Responsibility

Setbacks for dedication to Council to provide Iron Cove Creek Shared
path will be explored in Stage 2 of PRCUTS Implementation. The site to
the west of the Creek has been excluded from this Planning Proposal
based on recommendations in the flood study.

Public Transport Network Actions

A-PTI
Provide a 24-hour high-frequency public transport service on
Parramatta Road between Parramatta and the Sydney CBD.

TFNSW manages the public transport network in NSW. Public transport
improvement actions are a responsibility of TINSW.

Council strongly advocates State Government to provide improved TINSW
public transport outcomes along Parramatta Road to support future
growth in this Corridor.
A-PT2 TINSW manages the public transport network in NSW. Public transport
Rationalise and complete gaps in the local bus network to better improvement actions are a responsibility of TFINSW.
support Parramatta Road which includes rationalisation of:
Council strongly advocates State Government to provide improved
Key east-west routes on: public transport outcomes along Parramatta Road to support future
e Parramatta Road; growth in this Corridor.
e Ramsay Street/ Marion Street/ Booth Street;
e Lliverpool Road; and
e Stanmore Road/ New Canterbury Road/ Old Canterbury TANSW

Road.

Key north-south routes on:
e  Crystal Street/ Balmain Road:;
e Johnston Street; and
« Dalhousie Street/ Liverpool Road/ Holden Street.

This must take in consideration connectivity to the west (e.g.
Parramatta activity centre) and the east (e.g. Sydney CBD),

16
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Transport Plan Actions

Council Response

Responsibility

especially in the context of the future Metro route between these
destinations. This includes possible link(s) to proposed Metro stations
such as Burwood and possible reconfiguration of bus routes in light
of the new stations around the precinct (e.g. north-south links to
Metro West from Camperdown | north-south links to Five Dock).

A-PT3
Advocate for improved bus schedule to improve services across all
times of the day, including:

TFNSW manage the public transport network in NSW. Public transport
improvement actions are a responsibility of TFINSW.

e More daytime off peak connections to local centres, urban Council is committed to advocating to NSW Government for improved TFNSW
hubs and main streets; and bus scheduling and servicing. Council has also undertaken numerous
e More late night bus services servicing Newtown, Enmore, and | awareness campadigns and has an endorsed Transport Access Guide
other entertainment districts which includes provisions to support implementation of this action.
A-PT4 TFNSW manages the public transport network in NSW. Public transport
Provide public transport priority infrastructure on Parramatta road improvement actions are a responsibility of TINSW.
at intersections and midblock locations. TINSW
Council strongly advocates State Government to provide improved
public transport outcomes along Parramatta Road to support future
growth in this Corridor.
A-PT5 TFNSW manages the public transport network in NSW. Public transport
Enhance interchanges to ensure reliable and short duration improvement actions are a responsibility of TINSW.
interchange between public transport modes (bus, light rail, heavy TANSW
rail and Metro). Council strongly advocates State Government to provide improved
public transport outcomes along Parramatta Road to support future
growth in this Corridor.
A-PT6 TFNSW manage the public transport network in NSW. Public transport
Ensure all public transport services use zero emission vehicles and improvement actions are a responsibility of TINSW. TFNSW

are net zero emissions.

17




AR

R WEST

Transport Plan Actions

Council Response

Responsibility

Council strongly advocates State Government to provide improved
public transport outcomes along Parramatta Road to support future
growth in this Corridor.

A-PT7

Improve pedestrian storage, amenity and safety at major bus stops.

TFNSW manages the public transport network in NSW. Public transport
improvement actions are a responsibility of TINSW.

Council will continue to advocate to the State Government for

improved public transport outcomes in the Parramatta Road Corridor. TNSW
Council is investigating opportunities to undertake projects to provide
street lighting and other supplementary works to improve the safety
and amenity along Parramatta Road.
A-PT8 Public transport network actions are to be actioned by Transport for
Upgrade bus stops that are missing shelter, seating, signage or TGSI, | NSW.
as per Figure 3-9 and Table 3-10. TFNSW
Council will continue to advocate to the State Government for
improved public transport outcomes in the Parramatta Road Corridor.
A-PT9 TINSW manages the public transport network in NSW. Public transport
Solve the frequency limitation of the Inner West Light Rail between improvement actions are a responsibility of TINSW.
Dulwich Hill LRS and Dulwich Grove LRS (capacity is currently
restricted due to use of a single track for both directions). Council will continue to advocate to the State Government for TINSW
improved public transport outcomes in the Parramatta Road Corridor.
A-PTIO TINSW manages the public transport network in NSW. Public transport
Consider a bus route parallel to Parramatta Road, to the north. improvement actions are a responsibility of TFNSW.
TFNSW

Council will continue to advocate to the State Government for

improved public transport outcomes in the Parramatta Road Corridor.
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A-PTII
Continue to work with the state government for maijor public
transport investment and improvements along Parramatta Road.

Council will continue to work and advocate to the State Government
for improved public transport outcomes in the Parramatta Road
Corridor.

Council /TfNSW

A-PTI2
Provide north-south feeder bus services to link the T2 Inner West and

TFNSW manages the public transport network in NSW. Public transport
improvement actions are a responsibility of TINSW.

Leppington Line, Parramatta Road, Inner West Light Rail and future TNSW
Sydney Metro West as per Figure 3-10. Council will continue to advocate to the State Government for
improved public transport outcomes in the Parramatta Road Corridor.
A-PTI3 TINSW manages the public transport network in NSW. Public transport
Review surface road public transport network in response to the improvement actions are a responsibility of TFINSW.
introduction of Metro West. This includes the links mentioned in the
study (between Metro West stations and the TI/T2 Heavy rail lines Council will continue to advocate to the State Government for TINSW
linking to Petersham and Redfern) but should not be limited to these | improved public transport outcomes in the Parramatta Road Corridor.
two new links.
A- PTKBI TINSW manages the public transport network in NSW. Public transport
Introduce a mass transit service on Parramatta Road, utilising improvement actions are a responsibility of TINSW.
dedicated right-of-way lanes and a superstop in the Kings Bay TANSW
precinct (aligned with Inner West Council’s Integrated Transport Council will continue to advocate to the State Government for
Strategy). This could take the form of a bus rapid transit (BRT) system | improved public transport outcomes in the Parramatta Road Corridor.
or an emerging technology such as trackless trams.
A-PTKB2 TFNSW manage the public transport network in NSW. Public transport
Investigate a new turn-up-and-go bus route between the future Five | improvement actions are a responsibility of TINSW.
Dock metro station and Croydon station, to provide an adequate TENSW
connection between two key public transport nodes. Council will continue to advocate to the State Government for
improved public transport outcomes in the Parramatta Road Corridor.
Road network actions
A-R1 PRUAIP includes provisions to undertake public domain improvements.
Undertake public domain improvements, including: Works to convert Petersham Street to a pocket park between TINSW

Parramatta Road and Queen Street were completed in 2022.
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= Conversion of Petersham Street to a pocket park between

Parramatta Road and Queen Street.

A-R2

Reallocate road space on Parramatta Road to prioritise the

movement of people.

State roads such as Parramatta Road is managed by TINSW. Council
does not support road network capacity increases unless these
enhance public and active transport outcomes.

Council will continue to advocate to the State Government for
improved road network outcomes that prioritises the movement of
people in the Parramatta Road Corridor.

TNSW

A-R3

Investigate crash clusters at the following locations:

Parramatta Road between Wolseley Street and Wattle
Street;

Parramatta Road between Brown Street and Flood Street;
Parramatta Road between Norton Street and Macquarie
Street, and Crystal Street between Parramatta Road and
Elswick Street;

Parramatta Road between Australia Street and Bridge Road;

The intersection of Parramatta Road and Liverpool Road;
and

The intersection of Parramatta Road, Northumberland
Avenue and Johnston Street.

This action has been integrated in the draft Petersham North LATM
Plan for parts of the Leichhardt precinct, south of Parramatta Road.
Specifically, Crystal Street between Parraomatta Road and Elswick
Street and Parramatta Road between Norton Street and Macquarie
Street. This is anticipated to be finalised by the end of 2023.

LATM Plans for other areas in the Parramatta Road Corridor will be
considered in the future which have consideration of crash cluster
data.

Australia Street, Bridge Road, Northumberland Avenue and Johnstons
Street are within the Camperdown precinct and are outside of this
Planning Proposal’s realm of influence.

Improvements to intersections with state roads such as Parramatta
Road requires further action from TfNSW

Council for local
roads

TfNSW for State
classified roads

A-R4

Consider reduced speed limits with priority for mass transit

Council is in support of this action.

Council’s draft Inner West at 40’ plan proposes a 40km/h maximum
speed limit across local roads within the Inner West. Reduce speed

Council/TfNSW
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limits prioritises mass transit by encouraging a modal shift toward
mass transit use, aligning to the intended outcome of this action.

TfNSW to consider the implementation of this action for state and
regional roads.

Freight network actions

A-F1
Larger development controls to ensure the following:
¢ New development should be self-sufficient for loading and
servicing, without relying on on-street parking zones to
support their freight demand; and

Council is undertaking a Freight Goods and Service Strategy for the
Inner West which considers efficient and effective loading and
servicing requirements needed to support freight demand. This will
include the investigation of planning controls to implement
development size triggers.

¢ Loading facilities in new development should directly reflect Counil
the land use and place making objective of the building or
precinct. The development controls will likely need to be
tailored to the various development types and sizes.
Development size triggers should be investigated
A-F2 Council is undertaking a Freight Goods and Service Strategy for the
Review and consolidate on-street loading/ service zones through Inner West which is investigating on-street/service zones.
the following methods:
¢ Time of day demand and kerbside designation; Outcomes of this strategy will be applied to employment areas within
e Provision of short-term parking in appropriate areas; the Leichhardt and Kings Bay precincts. Council

e Evening and overnight loading zones;
e Centralised waste pick-up points;

e Parking management systems; and

e Side street parking.

A-F3
Review and rationalise waste vehicle movements servicing
Parramatta Road.

Council cur has a Waste and Management Movement Study; however
further investigation is required to rationalise waste vehicle
movements specific to Parramatta Road. State Government support
and funding would assist in carrying out these investigations.

Council/TfNSW
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A-F4
Prohibit or limit delivery access during peak pedestrian activity
periods.

Council is undertaking a Freight Goods and Service Strategy which
relate to supporting the implementation of this action.

Council's supporting draft DCPs include controls that limit delivery
access during peak pedestrian activity periods in the Leichhardt and

Kings Bay Precincts. Such as, restricting service delivery times to avoid Council
conflict with peak pedestrian periods on key streets, where practical,
and minimising provision of car parking and increased use of public
and sustainable transport modes.

Parking actions

A-Pal Council’'s supporting draft DCPs include controls to reduce onsite care

Reduce on-site car parking provision for both origin and destination | parking provisions for origin and destination parking.

parking. .
Council’'s ITS Strategy includes strategies to reduce onsite car parking Council
provisions in the Inner West and will be implemented via a Parking
Strategy for the Inner West.

A-Pa2 Planning Proposal sets maximum car parking rates based on

Implement the recommended parking rate and adopted PRCUTS
recommendations after notable public transport improvements are
committed.

Parramatta Road Corridor Planning and Design Guidelines maximum
car parking rates for majority of land uses except restaurants and
bulky goods.

These are based on alternate rates proposed in the Parramatta Road
precinct-wide Traffic and Transport Studies by Cardno which are
slightly higher than PRCUTS maximum rates — this approachis
necessary to address the specific needs of these specialist land uses.
As public transport improvements in the Corridor are yet to be
committed by the State Government, Council will continue to adopt
the maximum car parking rate approach as above.

Council is also investigating resident parking schemes for the
Parramatta Road Corridor area to support the reduced car parking

Council/TfNSW
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rates. However, funding would be required to support the
implementation of a fully automated resident parking scheme.

Council is strongly advocating the State Government to provide
public transport improvements along Parramatta Road.

A-Pa3

State roads such as Parramatta Road are managed by TFNSW. Further

Provide opportunities for kerbside parking on Parramatta Road discussion required with TFNSW. TNSW
outside of peak periods.
A-Po4 Council's supporting draft DCPs include controls that require
Ensure any new off-street car parking is designed with consideration | developments to design on-site ground level exposed car parking council
of adaptive re-use so that these structures can be used for and parking areas in a way that encourages opportunities for
alternative purposes in both the short and long term. adaptation for other uses over time.
A-Pab5 Council's supporting draft DCPs includes controls that aim to reduce
Introduce unbundled parking for new developments so that multiple | reliance on private vehicles to support sustainabile living such as council
users can utilise a single parking space, controlled by likely time of requiring unbundled parking for new developments.
use.
A-Pa6 Council will be preparing Public Domain Master Plans including the
Establish temporal recognition of demand and provide access to Norton and Marion Street Leichhardt Master Plan under the Streets
parking in response i.e. parklets on weekends, use of off-street car Alive program. This will include consideration of temporary road Council
parks for community spaces such as markets on some weekends closures to facilitate public space activations such as outdoor dining,
street markets and active travel.
A-PaKBI1 Planning Proposal’s proposed maximum car parking rates are
Implement the proposed maximum car parking rates for Kings Bay consistent with this action.
precinct:
e studio apartments — 0.3 spaces per studio apartment Council

e l-bedroom apartment — 0.5 spaces per -bedroom
e 2-bedroom apartment — 0.9 spaces per 2-bedroom
e 3-bedroom apartment — 1.2 spaces per 3-bedroom
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1 Report structure

This report has been structured with key information in Part 1 which is supported by review and analytics
documented in Part 2. The structure outline is shown in Table 1-1.

Table 1-1 Report structure

Part 1: Introduction, summary of findings, issues, opportunities and considerations and options.

Introduction

Population

Summary of findings
Summary of transport
issues and opportunities

Considerations and
options

Report purpose
Background summary of the project and it need.

Study precincts including mapping
A review of the existing population and forecast in 2026 and 2036.

This summarises the findings and transport implications of works documented
in Part 2 of this report.

Tabulated issues and opportunities as identified in Part 2.

Discussion of potential ways to manage the transport network to support
access and movement for PRCUTS.

Part 2: Background review analysis and case studies.

State government
document summary

Local government
document summary
Emerging travel trends
and technology

Land use — existing
conditions

Travel demand

Transport network —
existing conditions

Road space reallocation
case studies

A summary of relevant documents from the Greater Sydney Commission,
Urban Growth NSW, specifically the Parramatta Road Corridor Urban
Transformation Strategy (PRCUTS) and Transport for NSW documents.

Relevant Inner West Council documents which have implications for PRCUTS
areas.

Desktop review of emerging transport technology which may have implications
and benefits for the study area and are consideration for transport options and
planning.

A high level summary of existing land uses in the PRCUTS areas of
Camperdown, Leichhardt and Taverners Hill.

Findings of data analysis based on Transport for NSW Household Travel
Survey and Australian Bureau of Statics Census, Journey to Work data.

A review of the existing transport network infrastructure and services. This is
categorised into the categories of connectivity and movement, active transport,
public transport, road network, freight network, crash analysis, and parking.

Selected example case studies where road space for general traffic has been
reallocated as a result of either an alternative road being provided or broad
reaching policy changes to improve place.

80018116 | 10 March 2022 | Commercial in Confidence 1
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2 Introduction

2.1 Purpose

This transport context report is a supporting sub- report that documents the background review of
documents, data and existing conditions to inform recommendations and actions for the Transport Plan.

It tables a summary of findings, issues, opportunities and initial considerations.

This study focuses on Parramatta Road precincts within the Inner West Council (IWC) Local Government
Area (LGA).

2.2 Background

Opened in 1811, Parramatta Road is one of the oldest roads in New South Wales. Parramatta Road Corridor
is a key east-west link between the Sydney CBD and Parramatta, spanning 20 kilometres from Granville to
Camperdown.

Parramatta Road was formally a destination in itself, with people visiting for its adjacent businesses and
shopping offerings.

Parramatta Road’s function as a vehicle movement corridor has gradually taken priority over its place
function from previous decades. This has had a reductive effect on its place value and attraction and it can
no longer be described as a vibrant high street.

Parramatta Road serves an important function within regional Sydney for public transport and freight
vehicles as well as general traffic.

The NSW government has recognised that Parramatta Road and surrounding land uses are not achieving
their full potential, and a multitude of studies over the years have proposed various options and solutions to
improve conditions.

The Parramatta Road Urban Transformation Strategy (PRCUTS) proposes approximately 27,000 new
dwellings along the Parramatta Road corridor between Granville and Camperdown. There are also 50,000
new jobs planned along the corridor.

For IWC PRCUTS precincts, there is forecast to be an additional 10,000 residents and employees in the
period 2016 — 2036.

m 10,000 more 10,000 more
NP residents S III jobs
2016 - 2036 D 2016 - 2036

The opening of WestConnex in 2023 will provide the option for some through-traffic to redistribute off
Parramatta Road. This will open up opportunities to reimagine how people move along the corridor and the
land uses it can support.

The Parramatta Road Urban Corridor Transformation Strategy (PRCUTS) brings together the elements of
successful place making to provide a strategy to support population and employment growth, land use and
place making and transport to improve the attractiveness and liveability of the corridor and surrounding
areas.

2.3 Study precincts

This study has a primary focus on IWC precincts of Camperdown, Leichhardt and Taverners Hill shown in
Figure 2-1.

80018116 | 10 March 2022 | Commercial in Confidence 2
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Figure 2-1 PRCUTS IWC study precincts
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3 Population

The key determinate of transport needs is the population it serves. The following section outlines the 2016
population and the forecast to 2036.

3.1 Residents and employment

DPIE commissioned a PRCUTS land-use projections review in 2021 to assess the land use in IWC PRCUTS
precincts more broadly for traffic modelling analysis. While this review assumed precinct boundaries slightly
different to those shown in Figure 2-1, it provides a good indication of projected changes to residential and
employment numbers. The population and employment forecast is as outlined in Table 3-1 and graphed in
Figure 3-1.

Table 3-1 PRCUTS IWC study area residential and employment population
Population Employment
Precinct
2026 2026

Taverners Hill 17,018 19,964 21,409 4,705 8,732 9,025
Leichhardt 7,786 10,075 11,834 2,766 5,748 6,172
Camperdown 4,637 5,589 6,159 3,354 4,716 5,767
Total 29,441 35,628 39,402 10,825 19,196 20,964

Data source: PRCUTS land use review, SGS, 31/05/2021

Figure 3-1 Population — residential and employment forecasts
45000
40000
35000
30000
25000
20000
15000
10000
5000 -
0

2016 2026 2036 2016 2026 2036

Residential Employment

m Camperdown ®Leichhardt = Taverners Hill

Data source: PRCUTS land use review, SGS, 31/05/2021
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The data in Table 3-1 and Figure 3-1 shows that Taverners Hill will continue to house the most residents
and employment.

By 2036, it is anticipated the PRCUTS IWC areas will accommodate approximately 39,400 residents and
22,300 workers. Between 2016 and 2036, the transport network must facilitate the movements for an
additional:

10,000 residents 10,000 employees (some of which will be residents)

The population and employment analysis (PRCUTS land use review, SGS, 31/05/2021) and calculations is
provided in Appendix A. This shows the difference between previous forecasts and the additional growth
PRCUTS brings over previous land use forecasts.

Residents and employment projects are shown in Figure 3-2 and Figure 3-3.

80018116 | 10 March 2022 | Commercial in Confidence 5
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Figure 3-2 Residential projection (2016 — 2036)
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Figure 3-3 Employment projection (2016 — 2036)
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4 Summary of findings

Vision and principles

Vision

“Incremental renewal of the Corridor will occur over the long term to deliver a high quality, multi-use
corridor with improved transport choices, better amenity, and balanced growth of housing and jobs.”

The vision must continually be referred to for all recommendations to ensure that recommendations give
effect to the vision and principles.

Transport implications

Support increased travel demand through a changed mode split with increasing pedestrian, cycling,
public transport share and reduce car mode share.

Increased sustainability and accessibility for all.
Contribute to affordable living conditions.
High and easy connectivity.
High frequency and serving north-south demands as well as east-west.
Leverage and enhance existing transport infrastructure and services
Support and improve desired place making outcomes.

Land use

Intensification of land uses in IWC PRCUTS precincts are forecast to result in a change (from 2016 — 2036)
of:

10,000 more residents
10,000 more employees.

These will generate additional trips across the transport network in addition to growth in population and
employment from surrounding precincts.

Travel demand
There will be higher travel demand.

Inner West residents make approximately 3.6 trips on a typical weekday, therefore an extra 10,000 people
would result in approximately 36,000 trips across the transport network on a typical weekday.

Based on a general assumption that 80 per cent of employees may attend work on a typical day, an extra
16,000 trips would occur on typical working days travelling to/ from work plus any lunch time trips or other
business generated trips throughout the day.

The volume of additional trips highlights the necessitates the need to shift trips away from private vehicles to
walking, riding and public transport. Therefore, the conditions, issues and opportunities for pedestrians,
cycling and public transport are key considerations for providing a functional and safe transport network for
PRCUTS and surrounds.

Pedestrians

There are limited crossing opportunities on Parramatta Road.

Footpath quality varies from good to poor (narrow/ uneven).
Cycling

Variable standard bicycle network.

No safe opportunity along Parramatta Road and parallel routes have many turns.
Roads

High crash rates are noted due to high vehicle volumes and congestion.
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High traffic demand during peak periods resulting in traffic congestion.
Public transport
Shared infrastructure with general traffic results in reduced reliability of road based public transport.
Some challenges with feeder bus routes to better service heavy and light rail stops.
Public transport frequency can limit the attractiveness of planning a multi-modal public transport trip.

The existing high frequency network needs to be promoted and identify opportunities for turn up and go
routes (very high frequency routes).

Deliveries and Freight

Increasing competition with general traffic on the road network kerbside space for small parcel/ package
delivery.

Freight trips can be leveraged for a benefit of reduced private car trips.

Increasing residential and employment populations generate increased delivery demand.
Parking
Car parking is examined in detail in a separate car parking note. In summary

Car parking takes up space and this needs to be considered against the opportunity cost for other uses of
the space.

Car parking increases the cost of development. In multi-deck car parks, one car parking space can easily
cost $50,000 and this cost must be borne by the users a given site/ locality through the purchase price or
lease costs.

Amenity

The impact on amenity, streetscape and liveability will be considered particularly noting opportunities to
improve:

Landscaping, tree planting and shading, with a strong preference given to WSUD;
Increased footpath widths and improved footpath surfaces/pavement treatments;
Buffering of pedestrians from traffic;

Provision of all-weather cover, ideally in the form of awnings which are sympathetic to the existing urban
fabric;

Air quality and noise;

Public art and place-making.
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5 Summary of transport issues and opportunities

Categorised transport-related issues and opportunities are outlined in the following tables. The location-
specific issues and opportunities are shown in Figure 5-1.

51 Issues

Category # Issue

People I-P1 Growing population (20 per cent growth between 2017 and 2036) and aging population (52 per
cent increase of population aged 65 years and over by 2036) generating demand for new and
improved infrastructure.

Land use I-LU1  Parramatta Road is a barrier for permeability, and poses a safety hazard, particularly for

integration pedestrians and cyclists.

Active I-AT1  Disconnected cycling infrastructure and high-speed roads such as Parramatta Road are a

transport barrier for north-south active transport.

I-AT2  Non-car modes of travel have low levels of connectivity to adjacent neighbourhoods and local
centres.

I-AT3  Kerbside bus lanes, traffic volumes and speeds discourage use of Parramatta Road as a
cycling corridor and parallel routes have turns and are less legible.

Public I-PT1  Mixed traffic lanes reduce bus reliability, speed and thus attractiveness and route capacity.

transport

P I-PT2  Poor interchange between light rail and bus at Taverners Hill.

I-PT3  Light rail infrastructure (single track in each direction) restricts the ability to increase frequency
to and from Dulwich Hill.

I-PT4  Legibility and complexity of existing bus routes.

I-PT5  Missing north-south connectivity of public transport network, causing rail travel needing to pass
through Redfern or Central before travelling along the north-south axis.

I-PT6  Bus network is Sydney city centric, 11 out of 15 routes begin and end in there.

Roads and I-R1 Congestion on roads, including Parramatta Road, particularly on weekday peak periods and

freight weekends affecting travel times and reliability of buses.

I-R1 Proximity with Port Botany and forecasted growth of freight activity increasing heavy vehicle
pressure on road network.

Parking I-Pal  Publicly accessible parking demand is high in activity areas and residential streets.

I-Pa2  There is an equity issue between land uses that service their own parking needs on-site as to
sites that utilise on-street parking. |.e. the residential parking scheme subsidises users that
forgo the cost of providing their own parking.

I-Pa3  On-street parking limits opportunities to provide the space for other uses including trees,
vegetation, runoff filtration, wider paths, separated cycleways.

I-Pa4  Provision of car parking in new multi-level development cost in the order of $50,000 per space,
which results in increased development costs which is passed on to new residential and
employment land uses.

I-Pa5  There is a relationship between the high provision of car parking and increased traffic

generation.
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5.2 Opportunities

Category # Opportunity
Movement and O-MP1 Identify greening opportunities in all transport network upgrades to achieve a “60% tree
Place canopy cover over all pedestrian spaces (footpaths, trafficable pedestrian areas).”
O-MP2 Enhance streetscapes through water-sensitive urban design (WSUD).
O-MP3 Provide outdoor seating to encourage activation of street frontages and enhance the
pedestrian environment.
O-MP4 Consider gateway treatments at each precinct through the provision of space for murals
by local artists on side streets at key intersections to local centres and to create a
sense of neighbourhood identity.
Land use O-LU1 Leverage on development of the Camperdown Triangle for creating more vibrant
integration streets and stimulating local economy.
O-LU2 Opportunity to enhance night time economy in the precincts through reliable night time
public transport and welcoming streetscapes.
0O-LU3 Enhance permeability for all modes of travel across the precincts by introducing hew
north-south laneways south of Parramatta Road and east west laneways north of
Parramatta Road.
O-LU4 Consider temporal changes where regular road closures of low volume streets could be
used for activation by outdoor dining, street markets and active travel.
O-LU5 Consider use of existing at-grade off-street car parks as market places or community
“nodes”.
Active O-AT1 Improve connections across roads and side streets with initiatives such as continuous
transport footpaths.
O-AT2 Improve connectivity between Leichhardt Precinct and Petersham Station via existing
active transport network particularly in the north-south alignment.
O-AT3 Provide new cycle connections as planned under the Parramatta Road Urban Amenity
Improvement Program.
Public 0O-PT1 New public transport services providing critical north-south connectivity across
transport Parramatta Road.
O-PT2 Enhance integration between light rail, heavy rail and bus services.
O-PT3 Ensure all bus stops are DDA compliant and provide shelter and seating.
O-PT4 Provide on-demand or turn-up-and-go bus services to improve the public transport
catchment to light and heavy rail services.
O-PT5 Reallocate road space on Parramatta Road for high-frequency mass transport (such as
GETS). Consider providing this along the centre of the road.
O-PT6 Develop direct access to Taverners Hill LRS from Brown Street.
Roads and O-R1 WestConnex to maximise diversion of heavy vehicle through-traffic (except dangerous
freight goods vehicles) for improved freight efficiency and local safety.
0O-R2 WestConnex provides opportunities to transform Parramatta Road as a pedestrian
friendly space, recognising “Traffic Evaporation” theory, where road space can be taken
away to reduce traffic demand.
O-R3 Reduce speed limits to support place making and improve safety for pedestrians and
cyclists.
Parking O-Pal Reduced provision of car parking provides positive enforcement of shift to sustainable
modes.
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Figure 5-1 Issues and opportunities
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6 Considerations and options

6.1 Parramatta Road

Parramatta Road can be described as in environmental, economic and urban decline. It is the major
historical east-west artery of metropolitan Sydney and has been overwhelmed by heavy traffic, excessive
noise and declining commercial spaces in recent years. Vacant buildings, pollution and large volumes of
freight vehicles have contributed to the corridor becoming less pleasant and less attractive for all road users.

Parramatta Road currently accommodates:
A major bus corridor;
A high amount of vehicle traffic over a day, especially during peak periods;
High levels of congestion along the corridor during peak periods;
Limited north-south movement opportunities as signals are prioritised for east-west movement; and
Car parking during off-peak periods.

Redevelopment of the area through planning and infrastructure investment will assist in overcoming the
challenges discussed above.

6.1.1 Long list of considerations/ options

The long list of options is tabled to show a potential consideration for discussion only. Not all can be
selected, as some options preclude or negate the need for other options.

The long list of opportunities and options to manage the PRC road space are outlined in Table 6-1. The
treatments included in this table are generally applicable to all streets within the PRCUTS precincts,
wherever practical. These are actions for IWC, DPIE and TfNSW to review and decide on.
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Table 6-1
Initiative

Place-making

Parramatta road corridor long list of options

Benefit

Impact

Consideration

Streetscape improvements:

= Landscaping

= Public art

= Street furniture

= Pavement treatments

= Lighting

= Water sensitive urban design

Improved place value and amenity, making the
corridor attractive and comfortable for
pedestrians. Street trees and landscaping
provide shade, improve air quality and reduce
the heat island effect.

Providing spaces for murals at key intersections
will support local Inner West artists and function
as gateways to local centres. This would create
a sense of place and neighbourhood identity.

Reduction in footpath width due to
landscaping and benches in the
verge.

Benches, bins and pot plants are currently
provided.

Footpath pavements are inconsistent and of
varying quality and condition and can form
components of urban realm improvement
projects.

Active transport

Continuous footpath treatment

Improved amenity and comfort for pedestrians
who have increased priority. Attractiveness of
active travel is increased.

Slower vehicle speeds (the intended

effect) for vehicles turning off

Parramatta Road which may cause

traffic issues.

Continuous footpath treatments are raised,
physical traffic management devices and are
appropriate for intersecting streets with low
traffic volumes.

Pedestrian countdown timer

Reduction in the risk of pedestrian and vehicle
conflict. Pedestrians know exactly how much
time they have to safely complete their crossing.

Cost and complexity to signalised
intersection.

Pedestrian countdown timers work best at
intersections where pedestrians are the only
people on the road with a green light (no
simultaneous turning movements for vehicles).

Separated cycleway

Provides a safer, dedicated space for cycling
along Parramatta Road and throughout the
corridor.

The corridor would form a major and direct east-
west link for commuters, students, food delivery
riders and recreational cycling linking with the
GreenWay.

Provides a buffer/ calming effect between
vehicle movements and the pedestrian realm on
one or both sides.

Reduced space for:
= Motor vehicle traffic; and
= Car parking.

Unlikely to be supported by motorists or local
businesses that perceive front of business
parking opportunity as a key metric to support
business viability. Sydney has a well-
documented history of opposition of providing
dedicated cycling space at the expense of
motor vehicle space.

A separated cycleway for Pyrmont Bridge Road
is to be delivered under the Parramatta Road
Urban Amenity Improvement Program.

Signalised bicycle crossings

Introducing signalised bicycle crossings of
Parramatta Road and key side streets (where
possible) contributes to a safer and more
attractive experience for cyclists, especially for
less experienced / more vulnerable groups.

Vehicle delays at the intersection
level due to the modified signal
phasing.

Cost and complexity to signalised
intersection.

Detailed analysis will be required at the
intersection level to assess feasibility, quantify
possible impacts and optimise signal phasing.

Introducing pedestrian phases on all

legs of all intersections

Improved amenity and comfort for pedestrians
who have more direct routes. Attractiveness of
active travel is increased.

Vehicle delays at the intersection
level due to the modified signal
phasing.

Detailed analysis will be required at the
intersection level to assess feasibility, quantify
possible impacts and optimise signal phasing.
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Initiative

Benefit

Impact

Cost and complexity to signalised
intersection.

Consideration

Public transport

Full-time / turn up and go mass
transit lane (i.e. Bus Rapid Transit,
trackless trams)

Dedicated road space for mass transit improves
journey reliability, capacity and efficiency of the
mass transit vehicle. This can also make a
difference to the number of vehicles and
resourcing required. Mass transit is a highly
effective method of carrying a high volume of
people in a limited space. It is more efficient
than private vehicle traffic while simultaneously

having lower environmental and amenity impact.

GETS/ trackless trams are relatively quick and
inexpensive to implement, have minimal
disruption to the local economy during
construction and have a higher speed, capacity
and ride quality than Bus Rapid Transit (BRT).

Reduces road space for general
traffic. Can limit on-street car parking
opportunities.

A highly effective way of moving a high amount
of people along the corridor. This requires
planning to ensure it is an attractively
positioned transport offering that people want
to use.

Centre running (rather than kerbside running)
design can help improve efficiency of public
transport along the corridor by removing
conflict with left turning vehicles and bicycles -
thus enhancing public transport service time
reliability. However, it introduces complexities
for right turns and requires passengers to cross
the road before/after using the public transport
service.

Consideration can be given to investigate
opportunities to introduce "turn-up-and-go”
public transport services and/or introduce B-
Signals to enhance public transport priority
along the corridor.

Improved pedestrian/passenger
storage on the footpaths adjacent to
major public transport stops

Improved amenity and comfort for public
transport passengers. Attractiveness of public
transport and active travel is increased.

Could conflict with other uses of
footpath width

Smart design can be incorporated to increase
placemaking opportunities and improve
amenity.

Traffic management

Optimised signal timings / modified
signal phasing to improve pedestrian
and/or public transport

Reduction in delay for pedestrians crossing
Parramatta Road and improve public transport
travel times / reliability. Improve attractiveness
of sustainable travel modes.

Longer travel times for vehicles.

Excessive pedestrian delay can result in
severance of communities. Connectivity across
Parramatta Road for pedestrians is currently
weak.

Public transport priority contributes to
increased attractiveness and improved travel
times.

Examine opportunities for alternative
heavy vehicle routes including
reduced heavy vehicle tolls on
WestConnex to encourage heavy
vehicles to use WestConnex

WestConnex will provide a motorway bypass
opportunity for some through-traffic. It is
anticipated that the majority of freight traffic that
currently passes along Parramatta Road
between Port Botany and Western Sydney will
re-divert trips to WestConnex.

Houses have been lost. Motorways
have been documented to induce
traffic demand. Entry and exit
locations to WestConnex are likely to
have high traffic demands.

WestConnex is likely to provide an initial
benefit to the locality. Historic evidence of
major road projects and bypasses indicate that
traffic volumes can return to normal unless
interventions are made to the bypassed road.
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Initiative

Benefit

The WestConnex Strategic Business Case
suggests traffic volumes along IWC portions of

Parramatta Road will be similar to 2012 volumes

in 2031.

Impact

Consideration

Co-ordinated traffic signals

Optimised traffic flow and capacity. Improved
level of service.

Delays to side street traffic. Does
little to reduce demand along
Parramatta Road.

Signals are already co-ordinated and optimised
for east-west flow. Parramatta Road has
reached its capacity during peak periods and
other interventions must be considered to
maintain a functional corridor in the future.

Tidal flow lane management

Use lane management to increase the number
of lanes in the peak movement direction,
improving traffic flow and capacity. May provide
the opportunity to select a dedicated mass
transit lane.

Often has a lower capital cost than alternative

capacity increasing measures such as widening.

Increased resourcing to manage the
road network. Removal of medians
increases the chance of collisions of
vehicles travelling in the opposite
direction, unless a moveable median
was selected.

Effectiveness reduced where heavy
right-turn movements must be
accommodated.

This would require removal of all fixed central
medians and installation of moveable barriers
or overhead lane control signals with
illuminated pavement markers.

A directional split of traffic flow of at least 70/30
favouring the peak direction is generally
necessary before tidal flow operation is
justified.

No right turn movements at
congestion points

More green time for through traffic. Signalised
intersections have less phases.

Limits road network connectivity and
accessibility. This can lead to
vehicles first turning left and
circulating in local streets to
undertake an at-grade loop
movement to position themselves at
a signalised through point to get to
the far side of Parramatta Road.

No right turns are already implemented at
multiple intersections.

Detailed analysis should be carried out to
determine whether additional right term
prohibitions will result in rat running through
residential areas>

Right turn lanes at signalised
intersections

Improved access to and from side-streets in
more locations. This would distribute right turn
movements along the corridor and reduce the
through-movement function of the corridor. This
would require increased signalisation which
could be used to provide additional pedestrian
crossings along the corridor.

Increased traffic demands on
residential streets. This may reduce
through capacity on Parramatta
Road.

This could be done in conjunction with more
signalised intersections.

There are limitations associated with right turn
lanes given how road widening is not
supported from a place making perspective.

Reduced speed limit

Reduce the severity and potential occurrence of
crashes for all road users and improve amenity
adjacent to the carriageway.

Longer travel times which may
reduce road capacity.

Dynamic speed management (variable speed
limits) could vary the speed limit throughout the
day/ week.

While reduced speed limit is likely to result in
longer travel time for vehicles it can help
maintain or improve reliability and predictability
of public transport travel times. This is aligned
with the high level of pedestrian activity that will
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Initiative

Benefit

Impact

Consideration

materialise over time along the corridor due to
increased residential population, employees
and visitors combining with reactivated
frontage uses.

Clearways

Additional road capacity through a parking lane
and no delays from drivers undertaking parking
movements.

No convenient on-street parking is
available to support local businesses
during clearway operation periods.

Initiative already implemented during peak
periods in some areas. Clearways may be
acceptable during peak periods however it is
equally important to maintain kerbside parking
outside peak periods.

Variable Message Signs (VMS)

Improved road efficiency and enhanced safety.
Electronic signs assist with traffic and incident
management.

Fully automated systems require the
integration of incident detection
systems with message selection and
deployment for the management of
incidents, congestion and impact of
adverse weather conditions.

VMS are already implemented along the PRC:
= Before Dalhousie Street (westbound)
= After Ross Street (eastbound)

Travel demand management

Tolls

Toll revenue could be used to fund transport
initiatives along Parramatta Road and would
likely reduce traffic demand.

Expensive to implement and requires
on-going management.

Unpopular, unlikely to be supported by the
majority of motorists unless there was a linked
scheme to reduce WestConnex tolls for certain
trips. Could be developed as a scheme where
short trips are free and long trips are tolled.

Kerbside Management

Improved kerbside management

recognising the numerous

competing elements in relation to
land use, vehicle flow, freight and
service delivery, pedestrian amenity,

temporal demand and safety

Efficient kerbside management has the potential
to achieve and effective balance of the
competing demands by recognising the
temporal changes in demand.

Use of the kerbside for purposes
other than traffic flow has the
potential to reduce traffic speeds in
the through-lanes, however in the
light of the numerous competing
uses this may ultimately prove to be
beneficial

In order to achieve a revitalization of the
corridor it is essential that the placemaking
benefits of efficient kerbside management be
recognised.

- Use of the kerbside lane for parking has the
ability improved pedestrian amenity on the
footpaths by buffering pedestrians from through
traffic

- Use of the kerbside lane for Loading on
deliveries has the potential to improve the built
form of frontage uses

- Use of the kerbside lane for through traffic
may increase traffic speeds and so reduced
safety and increase vehicle noise, In so doing
reduce the overall amenity of the corridor.
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Background review analysis and case studies

The following sections of this report provide summaries of a range of state and local government documents,
existing land use, existing transport network conditions and case studies of road space reallocation.

These were used to inform the:
Summary of findings.
Summary of transport issues and opportunities.

Considerations and options.

80018116 | 10 March 2022 | Commercial in Confidence 18



(_r) Cardno Transport Plan context Report:— Camperdown, Leichhardt and Taverners Hill
Parramatta Road Corridor Urban Transformation Strategy

7 State government document summary

7.1 Eastern City District Plan, Greater Sydney
Commission, 2018

Greater Sydney

The Greater Sydney Commission (GSC) is implementing The Greater QUR GREATER SYBNEY 2068
Sydney Region Plan (the Regional Plan) through five district plans, which Eastern City
detail district-specific directions, place-based outcomes, and the actions to District Plan

achieve these. The relevant district plan covering the Inner West is the J communities
Eastern City District Plan (the District Plan).

The District Plan describes how integrated land use and transport planning
can help achieve the 30-minute city through increasing development density
near transit corridors. It sets a housing supply increase for the Inner West of
5,900 new dwellings between 2016 and 2021, around 14,000 more people
which is the third largest housing target for the District Plan.

The key infrastructure elements committed to in the District Plan that would
impact the Parramatta Road Corridor (PRC) include Sydney Metro West
and Parramatta Road public transport improvements.

NEW
PARMAMATTA
RD

7.2 Parramatta Road Corridor Urban Transformation
Strategy, UrbanGrowth NSW, 2016

The Parramatta Road Corridor Urban Transformation Strategy (PRCUTS)

Parramatta Road Corridor

represents the NSW Government’s 30-year plan to guide amplified land use e Transionmmuion Saiagy
functions and support urban revitalisation along the PRC. It presents the Cnovne s

long-term infrastructure, commercial and housing delivery programs for the
PRC, with an emphasis on place-based planning and liveability. It plans for
an estimated 56,000 additional residents in 27,000 new homes and 50,000
new jobs focused within eight Precincts.

The Strategy is supported by a suite of technical documents prepared for
UrbanGrowth NSW as part of the Parramatta Road Corridor Urban
Transformation Program:

Table 7-1 PRCUTS supporting documents
Document Description
Parramatta Road Urban Transformation Precinct The first step in developing transport plans for each of the
Transport Report eight Precincts to support urban transformation in the

PRC over the short-, medium- and long-term.

Parramatta Road Corridor Implementation Plan 2016 — A prioritised set of actions to facilitate transformation of
2023 the Corridor in the short term.
Parramatta Road Corridor Planning and Design Suggested land use and built form controls to guide
Guidelines future development.

Parramatta Road Corridor Urban Amenity Improvement A program of urban amenity improvements attached to

Plan $198 million of government funding to deliver tangible
public domain improvements to the Corridor aligned with
its staged redevelopment.

Parramatta Road Corridor Infrastructure Schedule A prioritised and costed list of future infrastructure
including open space, transport, traffic community, health
and education facilities required to support the long-term
growth in the Corridor.
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7.3 Camperdown Ultimo Collaboration Area Place Strategy, Greater Sydney
Commission, 2019

The Camperdown-Ultimo Collaboration Area Place Strategy informs public

and private policy and investment decisions through identification and S -
recognition of complex, challenges and issues faced by the Collaboration COLLABORATION AREA
Area and identification of growth priorities. The following priorities under the Camperdown-
theme of “connectivity” are particularly relevant to this study: Ultimo

Integrate and connect the Collaboration Area within and beyond its Place Strategy

edges;

Improve local transport options and amenity within the Collaboration
Area; and

Promote smart technology, drive innovation and connect locally
globally.

The following action items under the three overarching priorities are relevant o

to this Transport Study: b
Action 1: Develop a strategy for transport investigations and initiatives, underpinned by the principles of
movement and place, to enhance safety, accessibility and permeability within and surrounding the
Collaboration Area by prioritising pedestrian, safety and amenity, encouraging cycling, and planning for
public transport, freight movements and parking.

Action 2: Advocate for better connections between Greater Sydney’s collaboration areas, innovation
clusters and health and education precincts, including transport, technology, utility and digital networks,
and information sharing.

Action 3: Advocate for a mass transit system that strengthens connections between the Collaboration
Area and Greater Sydney’s economic corridors.

Action 4: Advocate for a Sydney Metro West station in Camperdown activity node.
Action 7: Improve public transport, pedestrian and cycling connectivity between the three activity nodes:
Haymarket to Camperdown along the Ultimo axis;

Camperdown to Eveleigh along the Darlington axis (particularly Redfern Station to University of
Sydney); and

Haymarket to Eveleigh.

Action 8: Implement a pilot project along Broadway and Parramatta Road to reallocate road space and
prioritise pedestrians between Central Station and key land uses on the Ultimo axis, while achieving an
acceptable level of service for vehicles at the gateway to the Harbour CBD.

Action 9: Identify shared partnership transport solutions to optimise connectivity within the Collaboration
Area.

Action 11: Consider piloting a Smart Places program in the Collaboration Area.

7.4 Camperdown Collaboration Area (Tech central) Place Based Transport
Strategy, Transport for NSW, 2021

The Place-based Transport Strategy recognises the need to enhance Parramatta Road to be a safe,
convenient, and connected movement corridor for all road users. The future of Parramatta Road requires a
high-quality public transport solution to ensure accessible, frequent, and reliable services that enhance
efficient movements along the corridor.

The implementation of a connected metropolitan cycling network will support access between the Tech
Central node and surrounding areas. In addition, the Strategy recommends the creation of a better
pedestrian environment along and across Parramatta Road with wider footpaths, increased dwell space and
improved priority for walking at traffic signals, recognising its key role in connecting the Camperdown and
Haymarket nodes.
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7.5 Parramatta Road and Victoria Road Integrated Transport Strategic Business
Cases, Transport for NSW 2021 (ongoing)

TINSW are preparing Parramatta Road and Victoria Road Integrated Transport Strategic Business Cases

with the aim to provide enhanced public transport, active transport and public domain opportunities along
Parramatta Road.

The outcomes of this Strategic Business Case will be made available in 2022. TINSW will continue to
engage with DPIE and Council to ensure that the outcomes of Strategic Business Case are aligned with
vision and recommendations of this Transport Study/Plan.

7.6 Future Transport Strategy 2056, Transport for NSW

Future Transport 2056 (FT56) was released in early 2018, with the

objective of ensuring that the Greater Sydney area is prepared for rapid

changes in technology and innovation, in order to create and maintain a et @
world class, safe, efficient, and reliable transport system over the next 40

years. It outlines a comprehensive strategy that focuses on how people

and goods will be transported around the state, including details of the

proposed infrastructure and initiatives. P NCEGRT

The vision is built on six outcomes:
Customer Focused,;
Successful Places;
A Strong Economy;

Safety and Performance;

Accessible Services; and
Sustainability.

With respect to tying land use and transport planning, Future Transport notes that ‘The best places take time
and strong partnerships to develop and flourish. Integrated land use and transport planning can activate
public spaces, corridors and networks, and positively impact the delivery of health, education and local
government services. Transport can improve the liveability and character of places across the state, achieve
wider benefits from investment and encourage more desirable patterns of development’ (p. 6).

This statement is particularly relevant to the PRC with respect to integrating transport infrastructure and land
use planning to enable the desired transport mode splits.

Parramatta Road is identified as a ‘committed initiative’ being the beneficiary of a ‘major infrastructure
upgrade’. The strategy notes that Parramatta Road is subject to public transport improvements in the 0 to
10-year timeframe.!

7.6.1 Greater Sydney Service and Infrastructure Plan

The Greater Sydney Services and Infrastructure Plan focuses on specific policy, service and infrastructure
initiatives to support the strategic direction of Future Transport 2056.

The Plan discusses a number of specific Eastern City infrastructure initiatives. These include the following
initiatives which are relevant to this study:

WestConnex;

Sydney Metro West;

Parramatta Road public transport improvements;

Priority Cycleway links in inner Sydney, including the Inner West GreenWay; and
Inner Sydney Regional Bike Network within 10km of the Harbour CBD.

! Future Transport 2056, p.103
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8 Local government document summary

8.1

Inner West Community Strategic Plan, Inner West Council, 2018

The Inner West Community Strategic Plan (CSP) was produced by Council with active community input to
identify a high-level vision of how the Inner West Council might best evolve socially to satisfy community
needs over the next two decades. The Plan’s implementation will involve collaboration with key stakeholders
and Council has committed to reporting back to the community every four years on progress.

This transport study can help to give effect to the CSP. Relevant strategic directions, outcomes, strategies
and indicators are reproduced in Table 8-1.

Table 8-1

Strategic
directions

Community Strategic Plan, strategic directions, outcomes and strategies

No. | Outcome

The people and
infrastructure of Inner
West contribute

Strategies Indicators

Provide the support needed for people
to live sustainably.

Develop planning controls to protect

around Inner West
with ease.

1.1 | positively to the and support a sustainable environment.
environment and Provide green infrastructure that
tackling climate supports increased ecosystem
1:An change. services.
ecologically - Residential energy
sustainable Inner West is a zero consumption.
Inner West. 14 | emissions community Develop a transport network that runs
) that generates and on clean renewable energy.
owns clean energy.
Inner West is a zero
15 waste community with | Support people to avoid waste, and
) an active share reuse, repair, recycle and share.
economy.
Identify and pursue innovative and
. creative solutions to complex urban
(IjDev_eIr(])pgwfer:t 1S planning and transport issues.
21 sﬁztlgin?e\bilci)ty and Develop planning controls that protect
makes life better. and support a sustainable environment | Community satisfaction
and contribute to zero emissions and with managing
zero waste community. development in the
Plan and deliver public spaces that fulfil area. . . .
Public spaces are and support diverse community needs Cpmmun_lty satisfaction
. : and life with long-term planning
high-quality, . for Council area.
welcoming and Ensure private spaces and ) . ]
2.3 | enjoyable places, developments contribute positively to Satisfaction with safety
seamlessly their surrounding public spaces of public spaces.
2: Unique, connected with their Advocate for and develop planning Satisfaction with
liveable, surroundings. controls that retain and protect existing | 2Ccess to public
networked public and open spaces transport.
neighbourhoods. : : People who travel to
AdV(_)cate for improved public transport | \yqrk by public
Public transport is services to, through and around Inner transport.
25 reliable, accessible, West. . Satisfaction with
connected and Advocate for, and provide, transport Cycleways
enjoyable. infrastructure that aligns to population T
growth. Sat_lsfa_ct_lon with
maintaining footpaths.
Deliver integrated networks and Community satisfaction
. infrastructure for transport and active with management of
People are walking, travel. parking
2.6 cycling and moving Pursue innovation in planning and

providing new transport options.

Ensure transport infrastructure is safe,
connected and well maintained.
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Strategic
directions

Indicators

No. | Outcome

Strategies

Strengthen economic viability and
33 The local economy is | connections beyond Inner West.
_ _ ' thriving. Promote Inner West as a great place to Satisfact ith
3: Creative live, work, visit and invest in. atistaction wit
communities Council support of
and a strong Urban hubs and main local jobs and
economy. streets are distinct Pursue a high standard of planning, businesses.
3.5 | and enjoyable places | urban design and development that
to shop, eat, socialise | supports urban centres.
and be entertained.
Foster inclusive communities where
Everyone feels everyone can participate in community
41 | Welcomeand lfe. Satisfaction with
ConneCte.d to the EmpOWer and Support Vu|nel’ab|e and Support for pe0p|e with
community. disadvantaged community members a disability.
4: Caring, to participate in community life. Walkable open space
happy, healthy The community is Provide the facilit q within 400 metres of all
communities. healthy and people rovide the facilities, spaces an residents.
4.3 have a sense of programs that support wellbeing and Satisfacti ith
. active and healthy communities. auistaction with
wellbeing. provision of services for
- - Ider residents.
People have access Plan and provide services and older residents
4.4 | to the services and infrastructure for a changing and ageing
facilities they need. population.
Satisfaction with
Council’s community
_ engagement.
Partnersh!ps and Satisfaction with the
collaboration are , , community’s ability to
. . valued and Collaborate with partners to deliver infl C i
5: Progressive . . o . influence Council’s
| : 5.2 | recognised as vital for | positive outcomes for the community, decisi Ki
ocal leadership. ) ; ; ecision making.
community leadership | economy and environment. Community satisfaction
and making positive
change. gp with long term planning
for council area.
Overall satisfaction with
Council’s performance.

8.2

The Inner West Local Strategic Planning Statement (LSPS) outlines the vision:

“A place of creative, connected, sustainable and productive
neighbourhoods — as vibrant, innovative and diverse as our community”.

This is supported by fourteen planning priorities. Key planning priorities that the
transport study are most related to and can help give effect to include:

> Priority 1: Adapt to climate change;

> Priority 2: Inner West is a zero emissions community;

> Priority 6: Plan for high quality, accessible and sustainable housing growth
in appropriate locations integrated with infrastructure provision and with
respect for place, local character and heritage significance.

> Priority 7: Provide for a rich diversity of functional, safe and enjoyable
urban spaces connect with and enhanced by their surroundings.

> Priority 8: Provide improved and accessible sustainable transport infrastructure.

> Priority 9: A thriving local economy; and

Inner West Local Strategic Planning Statement, Inner West Council, 2020

Our Place
Inner West

> Priority 11: Provide accessible facilities and spaces that support active, health communities.
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8.3 Inner West Local Housing Strategy, Inner West
Council, 2020

The Inner West Local Housing Strategy is a high-level strategy providing
direction for the provision for housing for communities within the LGA. It is
an evidence-based study that informs the LSPS, LEP and DCP.

This Strategy aligns with Council’s and the community’s vision for housing
and state government strategic plans and shows how Council will meet the
requirements of the District Plan. It also:

J L
> ldentifies the unique housing needs of Inner West’s current and future Our Inner West
residents; Housing Strategy - | I

> Develops an approach to boost housing supply, diversity and affordability
responding to local needs while enhancing the character of local . :
neighbourhoods; elton E@%%%

> Provides for population and housing growth;
> Aligns growth and infrastructure; and

> Supports the role of centres and informs Affordable Rental Housing mechanisms and strategies to
increase affordable housing supply in the LGA.

The Strategy identifies significant potential development capacity from 2019 in Leichhardt, with some
capacity for additional dwellings in Taverners Hill and Camperdown as shown in Figure 8-1. It is noted that
this is dependent on rapid mass transit on Parramatta Road, within the existing road configuration. Additional
development capacity has been identified in Leichhardt from 2026 dude to the impacts of Sydney Metro
West on the rail network.

Figure 8-1 Investigation areas from 2019 for additional housing in 2021-2026
1800
1600
1400
1200
1000
800

600

400
- .
0 [ - [

Taverners Hill Leichhardt Camperdown

m Estimated existing dwellings ~ m Capacity under existing controls ~ m Additional potential from 2019

Source: Inner West Local Housing Strategy, Inner West Council, 2020
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8.4 Employment & Retail Land Study, Inner West Council, 2020
The Employment & Retail Land Study (EaRLS) provides a review of

employment and retail land uses and their future potential in the IWC. It aims INER SEST

to facilitate the management of the Inner West employment lands and Employment
commercial centres, prioritising actions for productive commercial and & Retail Lands
industrial land uses to drive job growth and thriving economies. Study

Adopted 8 September 2020

The review and analysis of PRCUTS impacted land identifies inaccuracies in
PRCUTS dwelling and employment numbers and that without details of the
method and assumptions used in the PRCUTS projects, an independent
critical review is difficult.

Council undertook and independent analysis of existing land use and floor
space and has examined future land use scenarios based on strategic figures
and what is likely to be feasible based on, existing planning controls,
PRCUTS proposed planning controls and spatial analysis.

Key issues identified in the study relating to the PRC include:

> Loss of industrial and urban services land as well as flexible and affordable employment floor space
under PRCUTS in all three precincts; and

> Greater Sydney Commission and Inner West Council policy positions have changed since the adoption of
PRCUTS for the Camperdown precinct. Camperdown-Ultimo Collaboration Area Place Strategy (2019)
recommends the following actions:

- Safeguard business zoned lands from conversions which allow residential uses;

- In support of establishing biotechnology hub in the triangles between Parramatta Road, Mallett Street
and Pyrmont Bride Road; and

- Safeguard existing and potential innovative and research activities from unrelated commercial
activities until the master plan is produced for the precinct.

8.5 Inner West Integrated Transport Strategy, Cardno & Inner West Council,
2020

Going Places: An Integrated Transport Strategy for Inner West aims to
address the transport challenges faced by the Inner West LGA and provides
strategies and actions of integrated nature to support the Council in achieving
its transport vision.

Going Places states the below vision for future transport which is focused on
sustainable transport modes:

“Growing numbers of Inner West residents, workers and visitors prefer to
walk, cycle and use public transport because it is safe, convenient, enjoyable
and healthy.

Inner West transitions to environmentally sustainable transport.

Everyone is connected to their community and local services, and can access
educational, retail, cultural and recreational districts, as well as jobs and
services across local and regional areas.

DO Cardno

The transport network enhances local economic vitality, with freight and
goods movements are separated from people by space and/ or time.”

The strategy is highly relevant to this study with future plans that would have direct implications on PRCUTS.
It outlines several key projects including:

> Parramatta Road Revitalisation; > Grid Bus Network;

> Plan and Build Inner West Pedestrian Network; > Increased support for efficient goods delivery;

> Plan and Build Inner West Cycle Network; > Innovative Mass Transit for Parramatta Road;

> The GreenWay and The Green Grid;
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8.5.1 Parramatta Road revitalisation

IWC previously commissioned the Parramatta Road Transport Opportunity Study. This study outlined an
opportunity for a road-based mass transit system with dedicated road space to provide a high quality,
frequency and capacity service along the Parramatta Road corridor as a means to support a high capacity
movement function for people instead of vehicles. The Inner West Integrated Transport Study provides
further recommendations including:

> 24-hour dedicated mass transit lane with additional space at stops for customers;
> Plantings and car parking at mid-block locations; and

> Separated cycle facilities and opportunities for site-specific footpath widening.
Concept layouts from west to east are shown in Figure 8-2.

Figure 8-2 Parramatta Road concept layouts

Liverpool Road, Ashfield Taverners Hill Light Rail Stop
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8.5.2 The GreenWay and The Green Grid

The Sydney Green Grid, which includes all of metropolitan Sydney, was developed in recognition of the
importance of natural land uses the environment and people. Some Green Grid corridors also provide the
opportunity to be part of and integrate with active transport links.

PRCUTS IWC precincts have several existing or proposed projects with active transport opportunities as
numbered in Figure 8-3. These include:

> 1 - The Greenway and Hawthorn Canal;

> 7 — Parramatta Road Urban Renewal Corridor;

> 30 — Johnsons Creek and Harold Park;

> 39 — Whites Creek and Whites Creek Lane, Leichhardt; and

> 48 — Cooks River Secondary Green Links: Ashfield to Canterbury (from Iron Cove Creek).

Figure 8-3 Green Grid

~ - s
lc 7‘."\ \I> NS :
s ‘\é ‘O - "0 ;
~ % = ° »
= S - N v A, ’
- LA - o ”, N .
O -~ " “‘ "' % $ /, v K
...9,& S & iy % ~ il i
9 o, O e S
[ "tg @ “ll’ % @’ ‘-““ .= : - :‘"
g P e'\ ‘3 o é“‘\‘ .= :l v -,'.* :
: > v - 8 s 2l .2 B S
o 3 , 33) 5,.\“@ wo /Bl i 8t
- W s % B S . $
- aw ORTT - Yy = L W %
| P v, 3 ;" o ® §. 5 £ '
. b T 3 ..: -4 - . -
:. 2 i./ :.... o s‘......g...' : ’f %’ “ ..‘". : )"'; @
M o‘. % \\ : N - K . ’, H
. o * \\ . \ -~ - & . : "' .
’ y e\ Y N S W <
- D N g ,"g A % 8 Z
. b 1 1 J . - . CENTRAE @
R .-. ‘.(0 ~ 1 1 l'o. 1;’ .-;".""‘...: " . - ‘e
| a0 e = A § IS
s "hrsenes, \'\. < our _._.__-—"" 3 . -~ . N @
: e > Ll == % : . .\o
: ::\:....‘..{.-.s.-o... .‘. \ ‘\“‘\‘ REWERN : 'oo‘a’
o ugt ® O 27
. . . o -
; 3 Studyarea  { @ ti e ,
|||l'l" : "' T - .".. s 0=.
"O .: ’s °.. \"“:0... o‘..‘..’. =‘ 5
. s vy, & Beee s R "
DRy VD, S e e S
%, s cCagest "t £ s .
,...........o‘ﬁ"oo. & T MMNSYDENHAM  _uet e g %

Base image source: Central District, Sydney Green Grid Spatial Framework and Project Opportunities, Tyrrell Studio, 2017

8.5.3 Inner West Pedestrian Network and Cycle Network

The Inner West Strategic Pedestrian and Cycle Network identifies a priority mesh network that covers the
entire IWC and connects people from where they live to places they need and want to be. The strategic
pedestrian and cycling network was developed to align with the Green Grid and Greenways.

These priority networks have interfaces with the study area and will be used to align recommended actions.

A schedule of the strategic networks as they interface with PRCUTS Inner West precincts is outlined in
Table 8-2. Map extracts of the strategic pedestrian and bicycle network are shown in Figure 8-4 and Figure

8-5.
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Table 8-2 Strategic pedestrian and bicycle network
Precinct Location Side of Parramatta Strategic pedestrian Strategic bicycle
Road network network

E?);rgmatta Both Yes Proposed
Iron Cove Creek North Proposed No
Wattle Street North Yes Yes
Fedrick Street South Yes Proposed
Bland Street Both No Proposed

Taverners Hil Dalhousie Street  North Yes No
Liverpool Road South Yes No
Sloane Street Both Yes No
Greenway North Yes Yes
Greenway South Proposed Proposed
Flood Street North Yes No

Igi\::?]rrz]:rrjt Hill/ West Street South Yes No
Palace Street South Yes No
Railway Street South No Proposed
Renwick Street North No Proposed
Norton Street North Yes Proposed

_ Balmain Road North Yes Proposed

Leichhardt Catherine Street  North Yes No
\If\g;i;es Creek North Proposed Proposed
Percival Road South Yes No
g:lrgi?dale North Yes Proposed

l(_:?ai;hphea;:jdo%vn Johnston Street  North Yes No
Nelson Street North Yes Proposed
Johnstons North Proposed Proposed

Camperdown Creek
Denison Street South Yes No
Booth Street North No Proposed
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Figure 8-4 Strategic pedestrian network — existing and proposed
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Figure 8-5 Strategic bicycle network — existing and proposed
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8.5.4 Grid Bus Network

The existing bus network is complex due to the large number of routes traversing through the Inner West
which reduces the convenience, propensity for a customer to use multiple services. This can also result in
buses bunching on key corridors.

The Grid Bus Network proposes Transport for NSW simplify the bus network into a mesh/ grid system
comprising of north-south and east-west routes. This would ideally serve higher capacity networks such as
rail and an improved mass transit service on Parramatta Road.

For the PRCUTS IWC precincts, this would mean:

> Rationalisation of existing bus services along Parramatta Road replacing multiply routes with a single
high capacity and frequency service and improved integration with Taverners Hill light rail stop;

> A north south route linking the Balmain peninsula to Dulwich Hill via Lewisham train station;
> A north south route linking Drummoyne to Hurlstone Park via Ashfield Station;
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> A north south route linking Rozelle to Marrickville via Petersham train station.

The proposed grid bus network is shown in Figure 8-6.

Figure 8-6 Grid bus network

Legend
Inner West Council LGA
Radway Station
® Light Rail Stop
—— Heavy Rail (LPI)

ROZELLE

QUEENS ROAD

FIVE
DOCK

—— Light Rail
Bus Route (TINSW, 2018)
Local Centres

°
LlLYFIELEL‘/
&

N s

HABERFIELD

G
.y . o= ]
B Local Centre (Eastem City District Plan)

A Urban Hub/ Main Street

High Frequency Public Transport
FOREST Concept Route

LODGE

= East West Route

CROYDON LEICHHARDT

056*
\ .

&
5
=
5
=
I3
>

North South Route

6
&

)
OV oW \9

s : ; : Pl
Tl PETERSHAM 3 o
N . 1 1 F&gﬁc
® St
NEWTOWN e
SUMMER HILL XN - msoﬂs
Study area =
® g —
TIBITAY =

\QSHBURY / o

Base image source: Our Place Inner West Going Places, An Integrated Transport Strategy for Inner West, Inner West, 2020

L

CROYDON AveNUE

8.5.5

Council recognises the economic benefits and needs for the movement of goods. With increased online
shopping culture as well as business needs, space for deliveries provides a higher value benefit.

Increase support for efficient goods delivery

The project identifies a kerbside hierarchy which will apply to PRCUTS precincts. This has been identified by
factors that support sustainability, the economy and the highest number of beneficiaries. This is outlined in
Table 8-3.

Table 8-3 Kerbside space use hierarchy

Priority Use Rationale

Higher

A

Bicycle and personal mobility

. Space is made for sustainable transport device parking
devices

Public transport stops

A higher priority is given to the provision of public transport stops.

Service vehicle zones
Mail zones

Truck zones

Loading zones

Provision of servicing space is given a high priority to support safe
conditions for workers and supporting the economy.

Taxi/ rideshare zones

Space provided for safer pick up and drop off which supports people
who do not own a private car.

Car share zones

Provide spaces to support residents without a car and workers who do
not drive to work and may be required to undertake workday trips. Car
share has many beneficiaries throughout the day and week.

Motorbike parking

Provides a benefit to more people per a given area.

-\ /- Accessible parking

Private vehicle parking:

Private vehicle parking occupies a considerable space and benefits
fewer people. Accessible parking takes highest priority in this category

Electric vehicle parking
Lower . i )
Non-electric vehicle parking

to support equity.
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8.5.7 Innovative Mass Transit for Parramatta Road.

The strategy examines potential options for mass transit along Parramatta Road including:

> High-Spec buses; > Guided Buses; > Trams or Light Rail Vehicles.

> Bus Rapid Transit; > Optically-Guided Trams; and

The strategy states service must have the following benefits:

> Features to identify the service and attract passengers to use it;
> High frequency and comfort; and

> Easy to understand service.

Inner had previously undertaken a detailed mass transit study along Parramatta Road which is described in
the next section.

8.6 Parramatta Road Transport Opportunities Study Summary, Inner West
Council & City of Canada Bay Council, 2017

This study was developed in response to PRCUTS and the potential reduction
of traffic on Parramatta Road due to WestConnex and the approval condition
of WestConnex which is to convert two lanes on Parramatta Road between
Burwood and Haberfield. The study was conducted to examine the existing
carriageway of Parramatta Road and provide recommendations on the public
transport opportunities on the Corridor.

The study examines various options and configuration of public transit options
including light rail, bus rapid transit, guided electric transit system and bike

sharing. PARRAMA TA ROAD
oPPORTUAITIES
The study recommended Guided Electric Transit System (GETS) emerged as ST

the preferred option for Parramatta Road, feasible for operation form ‘Day-
One ‘of WestConnex Stage 3. It recommended centre-running dedicated .
lanes for the GETS which supports accessible transport and kerbside parking P —

of other vehicles. S

GETS is also scalability for a spine and spur network with first and last mile
infrastructure in the future. The system can:

> Be accommodated within the corridor between Strathfield and Sydney City;

> Innovative image which can encourage confidence in developers and future residents and hence,
promote revitalisation of the Corridor; and

> Cost effective while providing sufficient capacity, frequency and flexibility.
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9 Emerging travel trends and technology

Emerging travel trends and technology are likely to impact the need and the way people travel in future. New transport technologies and innovations provide an
opportunity to improve the transport network by providing benefits through improving safety, accessibility, mobility, sustainability and productivity.

Consideration must be given to technologies that help to give effect to the vision of PRCUTS and being award of when and what technology may have negative
impacts. The Inner West Council Transport Strategy outlines a number of initiatives. Table 9-1 updates and summarises the emerging technology and

megatrends as they could apply to PRCUTS IWC precincts.

Table 9-1

Transport
technology/
innovation

Source/ status &
timing

Emerging technologies and megatrends

Location

Key details

Implications PRCUTS IWC precincts

Mobility as a
Service (MaaS)

Discussed in Future
Transport 2056.

No official policy as
yet.

Global.

Application-based services would market and integrate
transport modes including, rideshare, car share or
public transport.

Easier to use transport network, reducing reliance on
private vehicles within precincts.

E-bikes

Online

Global.

Bicycles with batteries and electric motors to assist
when pedalling is not desirable.

Advances in technology are making these vehicles
cheaper and more accessible to all. Additional bike
volumes on the local transport network for local and
through movements needs to be considered and
accommodated for. This could have safety
implications for pedestrians or users without the right
support and application of safety and risk reduction
initiatives.

Additional parking opportunities will need to be
provide in the public domain and new development.

E-scooters

Online

Global.

Scooters with batteries and electric motors to assist
when desirable.

Currently illegal to ride on footpaths and roads in
NSW. Nonetheless, a change in policy would allow E
scooters to become a convenient tool for short local
trips to shops and transit nodes. Scooters also take
up less space than bicycles when parked on
footpaths.

Consideration of safety and parking opportunities as
per bikes.
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Transport

technology/

Source/ status &
timing

Location

Key details

Implications PRCUTS IWC precincts

innovation

Intelligent

Applying computing power and data to improve
transport networks.

Efficient management of transport through PRCUTS

transport

Shire Council in Metro
Station Precincts. .

transport systems | Online/ Ongoing Global. Real-time vehicle position. and providing customers timely information to inform
and infrastructure Traffic management software and infrastructure. optimal travel choices.
Integration of systems to support multi-modal systems.
These vehicles look like a light rail vehicle but run on
rubber tyres and are electrically powered. They can
Global . . .
A run autonomously with laser guided tracking along a
IWC — aspirational. No | Interest, Lo )

Track-free trams committed timeframe alread set path on normal roads. Control can be assumed by It has similar benefits to trams but far lower costs and

or Guided and dependent on runniny in human intervention if required, usually to help divert it time required for implementation. Potential as high

Electrical Transit S P ning from its normal passage during disruption. Vehicles are | capacity mass transit on Parramatta Road, providing

> tate Government China and . . . . . . .
System (GETS) fundi ) designed to run at 70 kilometres an hour, at high opportunity for pedestrian friendly vibrant streets.
unding assistance. parts of f C itv is d d i .
Europe requency. Capacity is dependent on configuration,
’ with a typical unit able to accommodate 300
customers.
Global.

o B wialto | Blises typically have capaciy for 50— 100 customers | QUIEter pUblC ransport movements with ceaner air
System trial to ypically have capacity and lower running costs on existing bus routes.
begin mid depending on configuration.

2019
Trials underway by Vehicles carry up to 14 people and follow variable
Smart shuttles TINSW at Sydney Global route corridor)g V\?ith the gbiliﬁ) to react to customer Existing public transport service and coverage likely
Olympic Park and ) Y to negate the need for Smart Shuttles.
. needs.
regional NSW.
Trials ur_1derway by Buses made available by online bookings, mostly to
.| TINSW in the Northern . . o . . . . .
On demand public ; reach local transit nodes as a ‘last mile’ service. Existing public transport service and coverage likely
Beaches, and The Hills | Global.

Generally used to fill in public transport service
coverage gaps.

to negate the need for On Demand buses.

2 https://itheconversation.com/why-trackless-trams-are-ready-to-replace-light-rail-103690
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Transport
technology/

Source/ status &
timing

Location

Key details

Implications PRCUTS IWC precincts

innovation

Connected and

Artificial intelligence will drive vehicles for us, pre-empt
changes in traffic, provide opportunity for centrally

These have the potential to provide smaller sized
deliveries to homes and businesses and could

vehicles (CAVs)

Plan 2019 by NSW
Government

Automated freight | Automated Vehicles control traffic routing cognisant to the environment. . ;

delivery methods | Plan 2019 by NSW Global. More efficient use of road space and reduction in S:éi?tealr(iidotr? f?)?)ttf(;(t)t?sd::ge\/\r/)gu-lrdhreseurirr]:y be
Government circulating vehicles if multiple deliveries are undertaken P q

. i standards to manage safety and space.
with one vehicle.
Reduces the need to own and use a private vehicle,
Rideshare technology has disrupted the taxi industry. It | particularly for shorter trips.
Rideshare Implemented Global provides the convenience of users being able to More kerbside space is required in conspicuous
request a point to point service from a mobile device. locations to support safe pick-up and drop-off access
to services.
Electric and Hybrid
Vehicle Plan (2019),
NSW Government. Embraces the growing availability of electric and hybrid | Opportunities to trial charging points in local centres

Electric vehicles Future Transport 2056. Global vehicles. and in new developments.

(EV) Initiatives for ' Roll-out of electric vehicle charge points as necessary New development should consider the need to easily
Investigation (0-10 to facilitate the future of electric vehicle use. add infrastructure to charge electrical vehicles.
years).

Atrtificial intelligence will drive vehicles for us, pre-empt
changes in traffic and tune in to the movements of all
around them. It is quite possible that private ownership ) . .

Connected and Connecteg an?]. I of cars will become a thing of the past, replaced by ;l'hIS could mgke s.omerﬁ:arkpjagkmg redundg(?t |nt|o the

autonomous Automated Vehicles Global. rideshare fleet memberships. uture. Consideration should be given providing less

Shared CAVs would likely allow for a more efficient use
of existing road space and parking spaces, reduce
traffic volume, improve network efficiency and improve
road safety by removing human error.

car parking and readapt able car parking space in
development.
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10 Land use — existing conditions

This section summarises existing land use characteristics in Taverners Hill, Leichhardt and Camperdown
and discusses future plans in each precinct. Core and frame areas of each precinct are shown in Figure 10-
3.

10.1.1 Camperdown

The Camperdown Precinct spans across the Inner West and the City of Sydney LGA’s. The Camperdown
Core Precinct falls wholly in the Inner West.

10.1.1.1 Camperdown Core Precinct

The Camperdown Core Precinct is bounded by Johnston Creek, Mallet Street north of Parramatta Road and
Australia Street, Cardigan Lane and Derby Street south of Parramatta Road. The Precinct is strategically
located near the Sydney CBD, University of Sydney and Royal Prince Alfred Hospital.

The Camperdown core precinct comprises primarily of industrial areas to the north and south of Parramatta
Road. A number of bulky goods are located on Pyrmont Bridge Road and a small number of high street retail
front the southern side of Parramatta Road.

Proximity to the city and university, availability of light industrial spaces and good arterial road access has
supported employment of researchers and creatives in businesses such as design studios and start-ups. A
large proportion of industrial buildings located between Mallet Street, Pyrmont Bridge Road and Parramatta
Road were demolished to accommodate the WestConnex construction.

Camperdown is shown in Figure 10-1 and Figure 10-2.

Figure 10-1 Camperdown Hotel Figure 10-2 Parramatta Road, Camperdown

PERDOWN §x|

10.1.1.2 Camperdown Frame Area

The Camperdown Frame Area is an approximately 1.3-kilometre long corridor on Parramatta Road that
connects between Johnston Street in the west and Missenden Road to the east. The frame areas support a
variety of retail businesses including homeware stores, furniture shops, automotive shops, hardware stores
and eateries.

10.1.1.3 PRCUTS planned future

PRCUTS and the Camperdown-Ultimo Collaboration Area Place Strategy (CUCAPS) are in alignment with
developing Camperdown as a health, education and innovation precinct. Leveraging on Camperdown’s
proximity with the Sydney CBD, University of Sydney and Royal Prince Alfred Hospital, an opportunity exists
to support tech start-ups, innovative and creative industries to expand the research and knowledge-based
activities in the precinct. This includes a biotechnology hub in the ‘Camperdown Triangle’, which consists of
land bound by Parramatta Road, Mallett Street and Pyrmont Bridge Road. The site is currently a
WestConnex dive site.
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The CUCAPS and the IWC Employment and Retail Land Study (EaRLS) are in support of safeguarding
business zone lands from being converted into residential lands and safeguarding existing and potential
innovative and research activities from unrelated commercial activities. This will be done through:

Maintaining existing light industrial zone to allow for affordable employment options; and

A pilot project that introduces a minimum percentage requirement for affordable space in new
developments to encourage innovative and creative industries.

A masterplan is planned to establish Camperdown as a health and education precinct. A $750 million
redevelopment of the Royal Prince Alfred Hospital was announced in 2019. The future redevelopment aims
to increase jobs and improve health services in the local area. Relocation of the Faculty of Health Sciences,
Faculty of Nursing and Midwifery and Central Clinical School at University of Sydney will reinforce the vision
of Camperdown as a biotechnology and biomedical hub. The University of Sydney is set to become a more
active and dynamic activity node with plans to open up the campuses to the broader community including the
Chau Chak Wing Museum opened in November 2020 and a future new gateway to City road.

East of the Camperdown precinct, the Central Station Precinct development will accommodate more than
200,000 additional users within 20 years, and to the north, the Bays Precinct is set to be revitalised with the
completion of the Sydney Metro West Station and surrounding development.
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Figure 10-3
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10.1.2 Leichhardt

10.1.2.1 Existing conditions

Leichhardt is a local centre in the Inner West, providing access to essential goods and services near for local
residents.

The Leichhardt Core Precinct as defined in PRCUTS is bounded by Renwick Street, Balmain Road,
Parramatta Road and Marion Street in addition to a row of properties fronting Crystal Street. The precinct
contains residential buildings, restaurant and retail outlets. The precinct’s existing activity centre is
concentrated on Norton Street, running north-south along the precinct. This is shown in Figure 10-4 and
Figure 10-5. Many restaurants and eateries are located along Norton Street and Parramatta Road. The
precinct has a specialisation in wedding related retail services, with more than a dozen shops clustered
along Parramatta Road.

Key destinations in Leichhardt Core Precinct are:

> Leichhardt Public School;

> Norton Plaza;

> The Italian Forum (Leichhardt Library on the ground floor); and
> Palace Norton Street (Cinema).

Leichhardt Town Hall is located north of the Precinct’s northern boundary, Marion Street.

Figure 10-4 The Italian Forum Figure 10-5 Norton Street

L

10.1.2.2 Leichhardt Frame Area

The Leichhardt Frame Area extends 1.8 kilometres along Parramatta Road between Flood Street in the west
and Johnston Street in the east. On the western end, the Frame Precinct contains industrial warehouse
buildings and modern showrooms. East of the Leichhardt Frame Precinct, there contains smaller sized
employment centres with mixed urban services and retail. The eastern end also accommodates two council
owned carparks: Hay Street car park with 61 spaces and Renwick Street Car Park with 10 spaces. The
Italian Forum Car Park has 455 spaces. There is a notable amount of vacant floor spaces within this area.
The Corridor also supports a high number of automotive businesses.

Petersham Park accessed via Park Street and West Street provides a public amenity in vicinity of the Frame
Precinct. Fort Street High School on Parramatta Road is also a key attractor on the Corridor.

10.1.2.3 PRCUTS planned future

PRCUTS sets the vision for the Leichhardt Precinct to leverage on its existing strengths as a vibrant people
orientated area with improved public amenity along Parramatta Road. Existing Improved amenity along PRC
including the planned transport projects to improve pedestrian experience will allow for more opportunities in
outdoor dining and footpath trading.

The E&RL Study forecasts that an additional 20,065 square metres of office floor space and 11,511 square
metres of retail floor space by 2036 will be required on Norton Street. A minimum floor space ratio control for
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non-residential uses and requirement for ground floor retail to support the forecasted increase in
employment will be required.

Leichhardt’s night time economy will grow. Markets and street festivals will attract visitors to the area along
with the establishment of small bars and late night trading.

Existing light industrial and enterprise corridor zone lanes in Leichhardt will be preserved and protected from
conversion to other uses.

The Leichhardt Frame Precinct will benefit from more flexible employment areas, particularly for tenants on
ground level, which support a broader range of businesses. A planning response will be developed to
achieve renewal of employment floor space while maintaining affordability and urban amenity.

A place-based study is planned to review planning controls for the Leichhardt Precinct in the context of
PRCUTS and the former Leichhardt Urban Design and Heritage Studies (2016). As anecdotal evidence has
shown that there is currently a low demand for mixed-use development, a feasibility study will be undertaken
to ascertain what makes a mixed-use development viable.

10.1.3 Taverners Hill

10.1.3.1 Existing conditions

Taverners Hill is a local centre within the suburb of Leichhardt. The Taverners Hill Core Precinct is a mixed
use area with dwellings in a range of densities focused nearer to Parramatta Road.

The precinct supports a range of businesses including car dealerships, offices, automotive repair stores,
events specialists, artistic education centres, print shop, a gym and a meat wholesaler, concentrated along
Parramatta Road. Residential land uses include apartments, terrace housing and workers cottages.

The active main streets Old Canterbury Road and Tebbutt Street provide north-south connection linking
Lewisham Station to Marion Street. Adjacent to Lords Road is an industrial and urban services estate.

Key destinations in and in vicinity of Taverners Hill Core Precinct are:
> Kegworth Public School;

> Leichhardt Community Church;

> Lambert Park Sportsfield; and

> MarketPlace Leichhardt.

Some places in Taverners Hill are shown in Figure 10-6 and Figure 10-7.

Figure 10-6 MarketPlace Leichhardt Figure 10-7 Parramatta Road, Taverners Hill

10.1.3.2 Taverners Hill Frame Area

The Taverners Hill Frame Area encompasses a 2.4 kilometre section of Parramatta Road between Iron Cove
Creek and Hawthorne Canal. The Corridor supports a wide range of retail and services including car
dealerships, automotive repair shops, homeware shops, motels and inns. Interchange of Parramatta Road
and WestConnex is located west of the precinct.
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Key destinations in and in vicinity of Taverners Hill Frame Precinct are:
NSW Ambulance Haberfield Superstation;
Uniting Church in Australia;
Bunnings Ashfield; and
The Willows Private Nursing Home Pty.

10.1.3.3 PRCUTS planned future

Within the Taverners Hill Precinct, employment land use is expected to be maintained on both sides of
Parramatta Road, Tebbutt Street, Upward Street and George Street. Industrial and urban services land in
Taverners Hill will also be retained and protected from conversion into residential uses to maintain
employment opportunities.

To accommodate increase in population and employment in the future, adoption of increased height and
floor space ratio controls along the northern side of Parramatta Road is proposed by IWC. Plans to
undertake a detailed precinct planning for Taverners Hill to achieve improved urban design and support site
specific redevelopment for employment purposes are underway.
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11  Travel demand

The PRC contains some well-established transport networks including road, rail, bus and active transport
provisions. The following sections detail the existing conditions and transport services available within the
study area.

11.1 Mode share

The Household Travel Survey (HTS) collated by the Transport Performance and Analytics (TPA) division of
Transport for NSW provides indicative travel behaviour information from dwellings across the Sydney
Greater Metropolitan Area (GMA). Samples of residents provide detailed travel information over a typical
weekday. The data is scaled up and uses data from three years of surveys to provide a snapshot of travel
patterns of LGAs.

HTS mode estimations for IWC residents in years 2018 — 2019 indicate there were approximately 1,055,000
trips on a typical weekday. These trips are measured by mode, so one trip can be measured as several and
this is generally captured by “Walk Linked” trips as part of a multi-modal journey.

A breakdown of the number of estimated trips on a typical weekday in 2018 — 2019 is shown in Figure 11-1
and the percentage compared with Sydney GMA in Figure 11-2 .

Figure 11-1 IWC average trips per day/ mode Figure 11-2 Sydney GMA average percentage of trips/ day
Other, 46,000, Walk Bus Other,
0 y 1.50%
W T Only, 470% Walk

Only,

Bus, 284,000,
14.9%

27%

Vehicl
Passe
17.

6% /[

Train
5.409

Data source: Household Travel Survey 2008/09 — 2018/19 — Data by LGA, TPA, 2021

Figure 11-1 shows that over half of the trips involve walking and this highlights the importance of supporting
pedestrians with safe and high quality facilities. A “Walk Linked” trip indicates walking to another mode, i.e.
the public transport stop/ station.

Approximately 154,000 public transport (train + bus) trips on a typical weekday, with a portion of the 46,000
trips categorised as “other” likely to be attributed to light rail. This shows that car use (vehicle driver and
vehicle passenger) represents the highest portion of motorised travel with just under 300,000 trips.

It is understood that “Other” trips includes cycling trips. It can be anticipated that cycling trips could represent
at least 1 per cent of all trips, which would be over 10,000 trips per day.

Comparisons to the Sydney GMA shows that the Inner West has higher rates of walking and sustainable
transport use.

This information suggests it is important to provide and maintain a high quality walking network to support
people within and passing through PRCUTS precincts.
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11.2  Average trip distance

Average trip distance for each mode is shown in Figure 11-3. This shows the longest average trips for Inner
West residents occur in cars and on trains. “Other” trips average six kilometres which aligns with the
assumption that many of these represent light rail and bicycle trips. On average, Inner West residents have
shorter public transport trips, reflective the location in Sydney. Walking trips represent the shortest trips at
approximately 600 metres each.

Figure 11-3 Modal average trip distance
20
18
16
14
12
10

Vehicle Driver Train Vehicle Other Walk Only Walk Linked
Passenger

®|WC mSydney GMA

o N A O @

Data source: Household Travel Survey 2008/09 — 2018/19 — Data by LGA, TPA, 2021

The data indicates that on average, IWC residents travel shorter distances which is indicative that the daily
needs of people can be met closer to home. Maintaining land use diversity will continue to support shorter
trips, improving liveability for residents.

11.3  Trip purpose

Trip purpose is a subset and aggregate of mode share trips. One trip purpose can utilise multiple modes of
travel, as such there are only 722,000 trips identified on a typical weekday. Based on the estimated
population of 199,000, each resident makes approximately 3.6 trips per typical weekday.

There are eight trip purpose categories in the data. A comparison on Inner West trip purpose percentage
split against the Sydney Metropolitan area is shown in Figure 11-4.
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Figure 11-4 Trip purpose portion

Social/recreation

Commute

Shopping

Serve passenger

Education/childcare

Work related business

Other

Personal business

0.

o
o

5.00 10.00 15.00 20.00 25.00 30.00
Percentage of Trips (%)

Sydney GCCSA mInner West LGA

Data source: Household Travel Survey 2008/09 — 2018/19 — Data by LGA, TPA, 2021

The data shows the most occurring trip purpose is for social/ recreation purposes followed by commuting
and shopping. Trip purposes are generally consistent with Greater Sydney. Inner West has a smaller “serve
passenger” trip share less people being driven around by others which could be a result of improved public
transport and ride share availability.

Commuting accounts for approximately 22 per cent of all trips. Due typical business hours and the common
times people commute, commuting trips create weekday AM and PM peak periods. Commute trips are
discussed in the next section.

PRCUTS transport recommendations must support all trip types, recognising that trips happen throughout
the day and despite the network peaks, commute trips represent only 22 per cent of daily trip purposes.

11.4  Journey to work

Journey to work data from Census 2016 has been collated from statistical Area 1 (SA1) geographies
selected that best align to the study area. The data indicates that approximately 10,200 commuters
commuted from PRCUTS IWC precincts. Public transport combined (train + bus + tram) represents
approximately 44 per cent of mode chose which is greater than Car as driver and Car as passenger which
represents 42 per cent. This has been graphed in Figure 11-5.
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Figure 11-5 Journey to work 2016 mode share
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Data source: Census, ABS, 2016

Figure 11-5 show that car as driver is the highest mode share from all precincts. The public transport mode
share is reflective of the difference in accessibility in each precinct. Train mode share is high in Taverners
Hill and lower in Camperdown. Bus use is high in Camperdown and low in Taverners Hill. Most light rail
passenger are from Taverners Hill. Bicycles represent 3 per cent and motorcycle and scooters represent 1
per cent of Journey to Work trips. This should be considered and accommodated with on-site provisions for
new land uses.

The data demonstrates that active transport links to nearby train stations are important for all precincts and
improvements to public transport should be provided to help lower car mode share.

The Transport Plan will use the transport modelling and transformational planning informed by the PRCUTS
vision to establish a mode shift target for reduced private car dependency.
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12  Transport network — existing conditions

12.1  Connectivity and major movement

The PRC has high capacity east-west connectivity with multiple transport modes available. East-west
connectivity is available on either side of Parramatta Road although it is limited within close proximity to the
study area. North-south connectivity is limited in capacity and efficiency.

The major east-west movement corridors in and

surrounding the PRC are:
Parramatta Road,;
Marion Street/ Style Street/ Collins Street;
Main Suburban railway line;
City-West Link Road;
Douglas Street/ Salisbury Road;

Carlton Crescent/ Longport Street/ Railway
Terrace/ Trafalgar Street; and

New Canterbury Road/ Stanmore Road.

The major north-south movement corridors in and
surrounding the PRC are:

L1 Inner West Light Rail.

Frederick Street/ Wattle Street;
Dalhousie Street;

Liverpool Road (Hume Highway);
Tebbutt Street/ Old Canterbury Road;
Norton Street;

Balmain Road,

Crystal Street,

Johnston Street;
Pyrmont Bridge Road;
Livingstone Road; and

King Street.

12.2  Active transport

12.2.1 Pedestrian network

Footpaths are generally provided on both sides of the road within most built-up or residential areas.
Footpaths provided along Parramatta Road are generally wide (generally between two and four metres in
Leichhardt and Camperdown, and between one and three metres in Taverners Hill) and configured in a
paved kerb to property line format. Footpath width is generally narrower in laneways. Footpath widths are
shown in Figure 12-1.

Most of the network contains kerb ramps at intersections, however many of these are misaligned with the
kerb ramp on the opposite side of the road.

Shared paths are generally provided as recreational paths. The main shared paths servicing the study area
are located along the Hawthorne Canal and around Petersham Park.

12.2.2  Pedestrian walking experience

High traffic volumes and speed along Parramatta Road, as well as obstacles created by utilities and lack of
shade contribute to low amenity and pedestrian comfort. Parramatta Road is a major impediment in the
pedestrian network, where pedestrian crossing wait times can be longer than one minute and distances
between formal crossings are large, shown in Figure 12-2. This issue creates a physical barrier that lowers
attractiveness for use by foot. Land uses along Parramatta Road are not conducive to creating walking trips,
being predominantly retail with several boarded-up frontages. High traffic volumes and speeds also produce
noise and air pollution that reduces pedestrian comfort and amenity.

Local roads other than Parramatta Road generally provide a comfortable walking experience. These roads
have lower traffic volumes and offer a high level of amenity; separation from traffic, via street parking and
landscaping, and trees for shade. Most side streets have a maximum speed limit of 40-50 kilometres per
hour.
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Figure 12-1 Footpath widths
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Figure 12-2 Distance between formal pedestrian crossings along Parramatta Road
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Taverners Hill precinct

The Taverners Hill precinct includes, and is surrounded by, a number of pedestrian generating land uses
including:

In the north: MarketPlace Leichhardt, Marion Street shops and restaurants, Lambert Park, Kegworth
Public School and high-density residential apartments.

Around Parramatta Road: Taverners Hill light rail stop, Parramatta Road bus stops, the Louis Hotel and
SBG Martial Arts & Fitness.

In the south: Lewisham Train Station, retirement homes, churches, schools, and Petersham Park.

Key roads in the precinct have footpaths on each side, with the exception of the Brown Street bridge at
Taverners Hill, which has a footpath on the east side only. The GreenWay along the precinct's western
boundary provides regional walking and cycling connections and provides access to open space north of the
precinct. In addition, an east-west active transport link across The GreenWay and light rail line connects
Lords Road and Kegworth Street with Hawthorn Parade.

Two mid-block links between Upward Street and George Street are provided as part of the apartment
development between these roads.
Leichhardt precinct

Leichhardt is a local centre that attracts high pedestrian numbers and offers high walkability. The Leichhardt
precinct consists of a variety of pedestrian generating land uses, supporting a high place function across the
road network. These land uses include:

In the North: parks, playground, churches, medical centres and day care centres.

Along Norton Street: Leichhardt Library, cafes, restaurants and shops, Leichhardt Public School,
Leichhardt Town Hall, The Norton Plaza and The Italian Forum.

Around Parramatta Road: restaurants, pubs, retailers, gyms and bakeries.

South of Parramatta Road: Fort Street High School, TAFE NSW Petersham and low density residential
housing.

The key roads within the Leichhardt precinct provide footpaths on both sides. The footpath network provides
many opportunities for north-south movement within the precinct, however block lengths of up to 450 metres
along key streets restrict east-west connectivity.

Camperdown precinct

The Camperdown precinct comprises of pedestrian generating land uses surrounding the Parramatta Road
corridor. The key locations include:

In the north: schools, playgrounds, reserves and medium density residential apartments.
Around Parramatta Road: University of Sydney, gyms, restaurants and shops.

In the south: University of Sydney School of Nursing, Camperdown Park and Courts, Royal Prince Alfred
Hospital and high density residential housing.

The Camperdown precinct provides effective pedestrian accessibility and manoeuvrability with footpaths on
both sides of all key roads. Walking and cycling pathways connecting The Crescent, Minogue Street and
Nelson Street link provide a link to streets that are separated by parkland and Johnstons Creek. An
additional through-reserve route connects Taylor Street to Chester Street over Johnstons Creek.

There are four signalised intersections with pedestrian crossings provided to cross Parramatta Road. The
crossings are separated by irregular intervals, separated by a walking distance of up to 300 metres in some
areas of the precinct.

12.2.3 Cycling network

The cycling network consists of mixed traffic routes of varying difficulty and shared paths. Infrastructure on
these routes typically includes bicycle road markings and wayfinding signage. The bicycle network is shown
in Figure 12-3. There are no formal provisions for cycling on Parramatta Road except for a 180metre shared
path at Ashfield Park.
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12.2.4  Cycling experience

Cycling is popular in the Inner West. Local roads provide safe, comfortable and low speed environments,
whereas infrastructure is often disconnected in higher speed environments such as on Parramatta Road.
While major roads are often the most direct routes through the study area, they don’t provide cycling
infrastructure, reducing cyclist safety and amenity in high speed, high volume environments. As such
Parramatta Road is currently not suitable for beginner cyclists as a mixed traffic cycling route.

The majority of the cycling network within the three precincts are on-road mixed traffic routes, which does not
represent an attractive mode choice for low confidence or beginner cyclists.

Taverners Hill precinct

The Taverners Hill precinct provides a network of on-road and off-road cycling routes. The GreenWay shared
path runs along the Hawthorne Canal at the precinct’'s western boundary. This regional route supports north-
south movement through the precinct linking Taverners Hill with Drummoyne to the north and Summer Hill to
the south. Flood Street and Foster Street provide an on-road corridor for north-south movement. Flood
Street functions as a mixed-traffic cycling route from Marion Street to Lords Road. The remainder of Flood
Street provides dedicated cycle lanes, turn markings at intersections and bicycle road markings at regular
intervals. This street connects the northern border of the precinct to Parramatta Road. Foster Street runs
parallel to Flood Street, offering an alternative north-south mixed-traffic route. South of Parramatta Road,
Thomas Street provides a mixed-traffic cycling route from the residential areas near Lewisham train station.

Marion Street and Lords Road function as the precinct’s key east-west cycling corridors. Marion Street
provides a mixed-traffic route connecting local businesses with Marion light rail stop. The street also includes
a bridge providing connection to Haberfield. Lords Road provides a second corridor for east-west movement.
This route includes a dedicated bicycle lane, bicycle road markings at regular intervals and an underpass
linking Taverners Hill and Haberfield.

Leichhardt precinct

The Leichhardt precinct contains on-road cycling routes. Norton Street currently functions as the precinct’s
key north-south cycling corridor. This mixed traffic cycling environment connects businesses to Parramatta
Road and the precinct’s northern border. Balmain Road, which is a one way road, provides a bicycle lane
supporting northbound cycling movements parallel to Norton Street. The route offers an alternative link from
Parramatta Road into the Leichhardt precinct.

Marion Street provides the key east-west cycle path for the Leichhardt precinct. This mixed-traffic route
connects key cycle routes such as Norton Street and Balmain Street, as well as the neighbouring suburbs of
Haberfield and Annandale. An additional east-west route is planned for Leichhardt along Dot Lane between
Norton Street and Hay Street.

Camperdown precinct

Camperdown has a network of on-road and off-road cycling routes. South of Parramatta Road, Bridge Road
and Mallett Street serve as key north-south movement corridors in addition to Nelson Street and Young
Street to the north. The mixed-traffic cycling routes connect Parramatta Road to the residential areas within
the Camperdown precinct. Additionally, the planned Johnstons Creek shared path will facilitate north-south
movement between Wigram Road and Chester Street. This new regional route will connect the Camperdown
precinct with the surrounding suburbs of Annandale and Forest Lodge. Although Johnston Street provides no
cycling infrastructure, it remains the most popular north-south route according to Strava’s heatmap. This
informal route will continue to have an increasing importance as Rozelle Railyards Park, The Bays Metro
Station, The Bays Precinct and CUCP develop.

Moore Street/ Booth Street provides the key east-west cycling route through the Camperdown precinct. This
route provides on-road cycling lanes and sections with mixed traffic. Pyrmont Bridge Road functions as the
precinct’s key east-west route from Parramatta Road to Glebe and Pyrmont. Currently no cycling
infrastructure is provided along the route although a dedicated cycle path is planned between Parramatta
Road and Mallett Street.
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Figure 12-3 Bicycle network in and adjacent to PRCUTS
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12.2.5

The active transport network in the IWC PRCUTS precincts is well developed and should be further
enhanced to assist in catering for the projected future growth. There is a lack of dedicated separated
cycleways which should be provided to increase safety and connectivity and further increase the update of
active transport in the Inner West community. The network provides good coverage and is currently not near
capacity. Any improvements to the network and supporting infrastructure will enhance the user experience
and improve the safety, comfort and attractiveness of active travel. New routes will also provide increased
efficiency, reducing travel times. This is important for encouraging a mode shift from private vehicles to
active travel into the future as travel demand increases with future development, especially for short trips.

Supporting PRCUTS population and employment growth

12.3

The study area is serviced by heavy rail, light rail and bus. Bus services were commonly full during peak
hours prior to the Covid-19 pandemic, with passengers often having to wait long periods before the next
service. Further investigation is required by TINSW in collaboration with Council to understand the impacts of
Covid-19 on transport movements, specifically public transport demand, with the aim to agree future
planning scenarios for Parramatta Road. The public transport networks in the study area are shown in 0.

Public transport

12.3.1  Suburban rail

The study area is serviced by the T2 Inner West and Leppington Line, providing connection east to Sydney
CBD and west to Strathfield, Lidcombe, Parramatta and Liverpool. A summary of services is shown below in
Table 12-1.

Table 12-1 Rail services summary
Services per = Services per | Services per . :
peak hour peak hour midday hour Typlcal = Walklng
. . i i ) time to Central | distance to
Station Precinct (7:30am to (7:30am to (12:00pm to ;

) ) ) Station Parramatta
8:30am) - 8:30am) - 1:00pm) — each (minutes) Road (metres)
eastbound westbound direction

Newtown Camperdown | 14 10 8 7 1,300

Stanmore 11 5 4 10 700
Leichhardt

Petersham 10 5 4 12 650

Lewisham 10 5 4 14 400

Summer Taverners

Hill Hill 10 5 4 16 400

Ashfield 15 13 8 14-18 1,000

Source: T2 Inner West & Leppington Line Timetable, TINSW, accessed 30/03/2021
Ashfield and Newtown are the only stations listed above that accommodate limited stops services.

12.3.2 Light rail

The Taverners Hill Precinct is serviced by the L1 Dulwich Hill Light Rail Line, providing connection south to
Dulwich Hill and northeast to Glebe, Pyrmont and Central Station. A light rail stop at Taverners Hill directly
services the study area while Lewisham West and Marion are within walking distance from the Taverners Hill
precinct. These stops provide a typical travel time of just over 30 minutes to Central Station.

The conversion of the T3 Bankstown Line to Metro will increase the importance of light rail as an access
mode to the Metro. There are currently infrastructure limitations that limit the ability to increase light rail
frequency to/ from Dulwich Hill. It is understood the DDA compliant interchange will be provided with the
introduction of Sydney Metro.

Pedestrian access to the Taverners Hill Light Rail and Marion light rail stops is limited to the western side of
the light rail line, where customers must use the stairs provided or use the lift. Passengers alighting and
boarding on the Dulwich Hill bound platform must cross over the light rail line from the Central bound
platforms.

At Taverners Hill, customer access from the north via Brown Street must cross to the southern side of
Parramatta Road via the overpass before crossing back to the northern side via the stairs or lift. A view of
the stop from Brown Street is shown in Figure 12-4.
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Figure 12-4 Taverners Hill light rail stop from Brown Street

Service information for the light rail line is shown below in Table 12-2.

Table 12-2 L1 Dulwich Hill Line weekday service information
Direction Peak frequency Off-peak frequency Peak times Service times
Dulwich Hill to Central 8 minutes 10-15 minutes 6:30AM — 8:53AM | 5:50AM — 12:08AM
Central to Dulwich Hill 8 minutes 10-15 minutes 2:25PM — 7:20PM | 6:00AM — 12:00AM

Source: L1 Dulwich Hill Line Timetable, TINSW, accessed 01/02/2021

12.3.3 Bus

The bus network provides good coverage of the study area which is serviced by 15 bus routes, including two
express routes and two nightrider routes.

The bus network is Sydney City centric with 11 of the 15 routes commencing and ending in the Sydney CBD.
This results in a skewing towards a high number of east-west routes.

Parramatta Road is a major bus corridor in Sydney, and this is particularly the case east of Norton Street.
Bus routes servicing Parramatta Road are shown in Table 12-3 with details listed for eastbound services.

12.3.3.1 Bus stops

Bus stops are provided at all train stations for interchange with the rail network. They are also provided
within close proximity to the light rail stops servicing the Taverners Hill precinct.

In total, there are 60 bus stops located within and just outside of the PRCUTS precincts study area.
Generally, they are in good condition however approximately 50 per cent do not provide all of sufficient
shelter, seating, signage and tactile indicators and require improvements. The majority of bus stops that do
not provide seating or shelter are located on the western end of the PRC in IWC.
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Table 12-3 PRCUTS IWC bus routes

Precincts Served

Deviates from

Taverners Hill
(TH), Leichhardt

Frequency (indicative)

Approximate

Description Parramatta Road (L), and HIEEL
at Camperdown (C) operating
period
Non-peak
period
Leichardt f .
t0 | Makapiacero | SebePOmRexs, |y | [slo 20000 soouns
Coogee ’
. Dalhousie Street
Five Dock to . . 60-75 6:30AM —
e Hurlstone Park and Orpington Y 30 minutes minutes 12:30AM
Street
Campsie to City

412 (Martin Place) via Missenden Road, v 10-15 20-30 5:15AM —
Earlwood and Camperdown minutes minutes 11:45PM
Dulwich Hill

213 Campsie to Central West Street, v v v 10-15 20-30 5:30AM —
(Pitt Street) Lewisham minutes minutes 11:30PM

422 Kogarah to Central Missenden Road, v 10-20 20-30 5:30AM —
(Pitt Street) Camperdown minutes minutes 11:45PM
Five Dock to City

S . 15 6:00AM —
437 (LQIXKB via City West - Y 15 minutes minutes 23:15PM
438X ﬁ\?gﬁ};sgolfctec)’ Ciy | Norton Street, v |y |25 10-15 5:45AM —
. Leichhardt minutes minutes 9:30PM
[Express Service]
Abbottsford to City )
438N | (Martin Place) [Night | NNorton Street, Y |y | 15minutes | 3950 10:00PM —
. Leichhardt minutes 5:30AM
Service]

240 Bondi Junction to Norton Street, v v 3-8 10-15 4:30AM —
Rozelle Leichhardt minutes minutes 1:00AM
Campsie to Balmain Norton Street,

445 | via Leichhardt Leichhardt and Y Y 15 minutes | S0 5:00AM —

Crystal Street, minutes 12:00AM
Marketplace
Petersham.
Burwood to City Burwood Road 6-10 15-20 6:00AM
Domain : ~ i : -
461x | ( ) ) Burwood M M M minutes minutes 10:00PM
[Express Service]
Burwood to City
) Burwood Road, . 10:30PM —
461N (Hyd_e Park) [Night Burwood Y Y Y 30 minutes | 3 hours 5:30AM
Service]

470 Lilyfield to Martin Derwent Street, v 10-15 20-30 5:00AM —
Place Glebe. minutes minutes 1:00AM
Strathfield to Central | ;00001 Road, 15.25 30-60 5:15AM —

480 | (Pitt Street) via Ashfield Yo IY 1Y | minutes | minutes | 7:00PM
Homebush Road '
Strathfield to Central .

. . Liverpool Road " 30-60 5:45AM —

483 (Pitt Street) via ] ’ Y Y Y 20 minutes : :

South Strathfield Ashfield minutes 1:00AM
. . Great North Road .

491 Hurstville to Five and Frederick Y 30 minutes | S0 6'O_OAM -

Dock Street minutes 21:45PM

Source: Sydney Bus Network timetables, TINSW, accessed 01/02/2021 and incorporated in the traffic model developed
for the project
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Figure 12-5 Public transport network
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Base image source: https://transportnsw.info/travel-info/ways-to-get-around/bus/bus-operator-maps, accessed 09/02/2021
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12.3.4 Community buses

The Leichhardt Local Link is a free community bus connecting between local services such as Leichhardt
Park Aquatic Centre, health services, transport services, community facilities, hopping precincts and high
streets. The bus runs between 8:30am and 2:45pm on Mondays and Thursdays.

Figure 12-6 Leichhardt Local Link bus route
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Source: Leichhardt Local Link, Inner West Council, accessed 01/02/2021

12.3.5 High frequency public transport

High frequency public transport consists of public transport with a waiting time of 15 minutes or less in
between services. As shown in Table 12-3, not all services include high frequency servicing during peak
periods and generally wait times tend to increase to 30minutes on average for most services outside of the
peak periods.

The high frequency public transport servicing the study area was analysed for 12-1PM and 9-10PM on a
typical weekday. The study area is serviced by nine high frequency bus routes during the 12-1PM period and
four high frequency bus routes during the 9-10PM period. Leichhardt and Camperdown precinct are well
serviced by high frequency buses, particularly along Norton Street and Parramatta Road. Taverners Hill
precinct is mainly serviced by the high frequency light rail and train services.
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Figure 12-7 Midday high frequency public transport services 12:00PM — 1:00PM

RUSSELL LEA =
BALMAIN Planning,
Industry &

NSW Environment

GOVERNVENT

ROZELLE

RODD POINT High Frequency
PT Services
12 - 1PM Weekday

FIVE DOCK

PARRAMATTA ROAD CORRIDOR
LILYFIELD URBAN TRANSFORMATION
STRATEGY TRANSPORT STUDY

~ { s
Wx

Study Area
& Railway Station (NSW SS)
@ Light Rail Stop (NSW SS)
wef== Heavy Rail
e Light Rail
High Frequency Bus
Route

HABERFIELD

ANNANDALE 412

FOREST e

LODGE =t
— 435

e 440
— 445
— 461
s 470

370

ASHFIELD

CAMPERDOWN

(7]
SUMMER HILL

STANMORE

]

L (1)

PETERSHAM

NEWTOWN 1:17,000 Scale at A3

m
DULWICH ° L A
HILL
(1)

LEWISHAM

~
EHMORE I OO Cardno
MARRICKVILLE &

Mg Protuced by Cartre NSIWIACT Pay Lid (5Y0)
I Dt 2218401 | Projuct 80358118
Coordinala Syater: GOA 1004 MOA Zowe 6
\ N 393181 2G040 g requancyP'T_Mema wexd 01

80018116 | 10 March 2022 | Commercial in Confidence 56



(_r) Cardno Transport Plan context Report:— Camperdown, Leichhardt and Taverners Hill
' Parramatta Road Corridor Urban Transformation Strategy

Figure 12-8 Evening high frequency public transport services 9:00PM — 10:00PM
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12.3.6  Supporting PRCUTS population and employment growth

The public transport network consisting of heavy rail, light rail and buses provides good connectivity for long-
distance trips outside the area east to Sydney CBD, west to Burwood, Strathfield and Parramatta and to
other locations within the LGA. Access to heavy rail services is hindered by distance to the PRC. East-west
connectivity is strong, however north-south connectivity could be improved to facilitate interchange between
public transport services. The interface between the three public transport modes is currently weak. There is
potential for bus services to provide a solid link between heavy rail, light rail and Parramatta Road.

Due to the constrained nature of existing road network, as well as the vision of providing a revitalised
corridor, public transport services will continue to be crucial in the movement of people in and through the
area however some network constraints may also limit the ability of existing public transport services to
improve sufficiently to cater for the anticipated increased travel demand. Consequently, infrastructure and
services should be enhanced to support higher volumes of patrons and routes will need to be rationalised to
provide services where they are most required.

High frequency public transport is becoming increasingly important as lifestyles continue to change. COVID-
19 has seen more people working from home, creating a more even spread of travel demand throughout the
day as opposed to the traditionally concentrated morning and evening peaks. Rapid transit along Parramatta
Road would assist in reducing private vehicles trips through traffic evaporation, discussed further in Section
13.1.1.

12.4 Road network

The road network generally accommodates multiple modes including pedestrians, cyclists, public transport,
freight/ delivery, private vehicles and parking. The road network serves various movement and place
functions throughout the study area, accommodating heavy vehicle through movements on arterial corridors
such as Parramatta Road, while providing places for people to rest, eat and dwell.

Key characteristics of Parramatta Road and each precinct’s road network are described in the following
sections, with details of key roads listed in Section 12.4.6.

Google Typical Traffic is shown for the typical peak periods of a weekday (Thursday) at 8:00am and 5:00pm,
and Saturday 12:00pm in Figure 12-9, Figure 12-10 and Figure 12-11 respectively.

Figure 12-9 Google typical traffic (Thursday 8:00am)
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Figure 12-10  Google typical traffic (Thursday 5:00pm)
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Figure 12-11  Google typical traffic (Saturday 12:00pm)
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All three peak periods exhibit delays on all major roads. The weekday morning peak exhibits delays
eastbound along Parramatta Road between Trafalgar Street and Bland Street, with slow vehicle speeds on
intersecting streets to the north. The weekday evening peak exhibits delays westbound along Parramatta
Road between Sydney CBD and Crystal Street as well as Palace Street and Orpington Street, with slow
vehicle speeds on intersecting streets to the north and south. Delays are also experienced eastbound along
Parramatta Road during the weekday evening peak. Slow vehicle speeds are seen throughout the network
during the weekend peak period with delays on all streets intersecting with Parramatta Road.

12.4.2 Parramatta Road

Parramatta Road, is a one of Sydney’s busiest roads for public and private transport, providing an east-west
connection between Parramatta and the Sydney CBD, through the centre of the Inner West. Within the Inner
West, there are generally three lanes in each direction, including 1.9 kilometres of bus lane in the eastbound
direction and 1.3 kilometres in the westbound direction, which accommodates a number bus routes. As a
divided road with high traffic volumes and narrow lanes (often less than three metres), the 60 kilometres per
hour speed limit is consistent with the current speed limit guidelines.

Current land use along the Parramatta Road corridor includes vehicle-accessed commercial buildings such
as showrooms and auto shops, small-scale retail and speciality shops. A high number of driveways in the
western section of the Inner West affects amenity for pedestrians and cyclists.
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Figure 12-12  Parramatta Road

12.4.3  Taverners Hill precinct road network

The Taverners Hill road network supports regional east-west and north-south trips, as well as access to local
destinations and residential areas. Parramatta Road provides the only regional east-west connection through
the precinct. The Dulwich Hill Light Rail Line and GreenWay corridor run north-south along the precinct’s
western boundary, limiting opportunities for additional east-west links to the north until Marion Street.
Parramatta Road limits some vehicle movements to and from the precinct as vehicles travelling from the
south cannot turn right onto Parramatta Road and vehicles travelling west along Parramatta Road cannot
turn right to enter the northern parts of the precinct.

Brown Street includes a bridge providing connection over and across Parramatta Road. The route utilising
Foster Street/ Tebbutt Street, Hathern Street, Brown Street, Cook Street/ Barker Street and Old Canterbury
Road provides an important north-south connection between City-West Link Road and suburbs south of
Parramatta Road such as Lewisham, Dulwich Hill and Marrickville.

Parramatta Road at Taverners Hill is shown in Figure 12-13.
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Figure 12-13  Parramatta Road at Taverners Hill

The key roads in the Taverners Hill precinct are detailed in Table 12-4.

12.4.4  Leichhardt precinct road network

The Leichhardt precinct road network allows regional east-west trips and north-south trips. Marion Street/
Styles Street and Parramatta Road provide east-west connections along the upper and lower boundaries of
the precinct. The only locations to turn right into Parramatta Road for vehicles travelling from either the north
or south regions of the precinct are at Norton Street (from the north) and Crystal Street (from the south).

Norton Street allows north-south movement between Parramatta Road and City-West Link Road. Balmain
Road and Renwick Street provide alternative north-south routes to Marion Street, with Balmain Road/
Derbyshire Road providing a second connection to City-West Link Road and Lilyfield. To the south of the
precinct, Crystal Street connects Parramatta Road to New Canterbury Road. Parramatta Road separates the
northern and central areas of the precinct from the south. Therefore, north-south movement through the
precinct is restricted due to the absence of overpass/underpass infrastructure across Parramatta Road such
as Brown Street in the Taverners Hill precinct.

Marion Street intersects Norton Street at the northern boundary of the precinct. These two roads provide
links to medical facilities, the local library, public school and local shops. The surrounding roads provide
access to residential areas as well as local parks and reserves. Although Norton Street provides a vital
north-south route through the precinct, the 470 metre block length along this street restricts local east-west
movement. Norton Street is shown in Figure 12-14.

80018116 | 10 March 2022 | Commercial in Confidence 61



(_‘5 Cardno Transport Plan context Report:— Camperdown, Leichhardt and Taverners Hill
Parramatta Road Corridor Urban Transformation Strategy

Figure 12-14  Norton Street, Leichhardt

The key roads in the Leichhardt precinct are detailed in Table 12-4.

12.4.5 Camperdown precinct road network

The Camperdown precinct has a well-connected road network allowing regional east-west trips and north-
south trips. Pyrmont Bridge Road/ Bridge Road and Parramatta Road deliver effective east west navigation
through the precinct.

Parramatta Road provides limited opportunities to enter the Camperdown precinct. Vehicles travelling
eastbound are only able to enter the southern region of the precinct via a right turn at Bridge Street and
Missenden Road. Westbound travel on Parramatta Road is more restrictive with the only right turn
opportunity at Johnston Street.

Booth Street/ Mallet Street serves as the precinct’s key north-south movement corridor. Booth Street joins
Moore Street and Catherine Street, providing a vital connection between City-West Link Road and
Parramatta Road. Denison Street and Australia Street are key roads providing north-south movement south
of Parramatta Road. Both streets allow thoroughfare between Parramatta Road and Salisbury Road. These
roads connect a park, playground, childcare and restaurants with medium density housing. The surrounding
streets function as low to medium density residential areas, separated by appropriate block sizes permitting
efficient movement within the precinct.

Parramatta Road in Camperdown is shown in Figure 12-15.
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Figure 12-15 Parramatta Road, Camperdown
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The key roads of the Camperdown precinct are detailed in Table 12-4.
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12.4.6

Key roads

The PRC generally accommodates multiple modes including pedestrians, cyclists, buses, freight / delivery, private vehicles and parking.

Roads are managed by an administrative framework of state, regional and local road categories. Classification is based on each road’s connectivity and
importance to the broader road network. State roads are managed and funded by Transport for NSW, and regional / local roads are managed and funded by
councils. Roads that have a high freight task are generally assigned a state road classification. Regional roads perform an intermediate function and due to their
network significance, Transport for NSW provides financial assistance to councils for the management of their regional roads.

Key roads within the study area are listed in Table 12-4.

Table 12-4

Key roads

Area Road name

Road classification and
number

State, Highway, 2,

Managing
authority

Description and configuration

Two to three travel lanes in each direction with a peak hour bus lane
and a travel lane converted to parking lane during off peak periods.

Freight network
delegation

Primary freight
route west of Old

< Parramatta Road Route A22 TINSW 60km/h Right turns are only provided as dedicated turning lanes. A median Canterb_ury Ro_ad
; - and tertiary freight
strip separates traffic for the length of the road.
route to the east.
One travel lane in each direction, widening to two lanes at
Frederick Street Regional, Secondary  Inner West 60km/h intersections. Unrestricted on street parking available away from Tertiary freight
Road, 2064, SR2014  Council intersections and bus stops. One bus service shares road with route.
general traffic.
Dalhousie Street Local Road Inner West 50km/h O_ne travel Igne and one parking Ia_ne in each dlrectlc_)n. Lanes _ .
Council widened at intersections. Bus services share road with general traffic.
g Generally, two travel lanes in each direction with clearways during . .
— Liverpool Road gt(;ﬁ?é i'zgzh WD, 2 TINSW ?Okm/h peak hour periods. Limited parking is available where road crosses 'rl'oeurtt;ary IEE]?
T through business precincts. ’
0
'g State, Main Road, TINSW
c 649 . o . . .
o Ramsay Street ' Inner West  60km/h Generally, one travel Iane_ln each direction ywth a dedlcateq parking )
lf_ﬂ Regional, Secondary Council lane throughout. Bus services share road with general traffic.
Road, 2013
UE RIS LIS, LU (R, TINSW 50km/h  One travel lane and one parking lane in each direction. VIR HEE)
Foster Street 652 route.
State, Main Road, Primary freight
Old Canterbury 652, 664 TINSW/ One travel lane and one parking lane in each direction. One bus Ir.oute né)rth of train
Road Reaqional, Secondar Inner V.VGSt S0km/h service shares road with general traffic ine and tertiary .
Rogd 008 Y Council : route south of train

line.
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Area Road name

Road classification and
number

Managing
authority

Freight network
delegation

Description and configuration

Two travel lanes in each direction with second travel lane used as

Crystal Street gce)gg)nza(l)biecondary ggs;(\:/i\lleg 50km/h  parking lane during off peak periods. One bus service shares road -
’ with general traffic.
Norton Street Local Road Inner V_Vest 40km/h One travel lane in _each direction with ad_dltlonal parklng_ lanes. )
Council Frequent bus services share roadway with general traffic.
5 ?:A;rl:gg ggg::// Regional, Secondary  Inner West 50km/h One travel lane and one parking lane in each direction. Frequent bus
= Road, 2013 Council services share road with general traffic.
= Styles Street
2}
9@ Inner West One travel land and one parking lane in each direction. Angle parking
Catherine Street Local Road Council 50km/h  replaces parking lane in some areas. One bus service sharing -
roadway with general traffic.
State, Main Road . . . .
655. 666 TINSW/ Two lanes of travel and one parking lane in each direction. Angled
Johnston Street | Inner West  50km/h  parking included in place of parking lane in some areas. Dedicated -
Regional, Secondary  coyngil right turn lanes and medians strips provided at intersections.
Road 2013
Moore Street/ Unclassified, Inner West One lane of travel and one parking lane in each direction. Bus
Booth Street/ . ) 50km/h . . - - -
Regional, 7314 Council services sharing roadway with general traffic.
Mallet Street
Douglas Street,
Percival Road, Unclassified, Inner West . . . .
c Salisbury Road, Regional, 7085 Council 50km/h  One lane of travel and one parking lane in each direction. -
£  Carillon Avenue
©
qé- Bridge Street Local Road l(r:]gjrr]é/iYeSt 50km/h  One lane of travel and one parking lane in each direction. -
I
o Missenden Road Unclassified, Inner West 50km/h One lane of travel in each direction with one parking lane provided in
Regional, 7094 Council some areas Bus services share roadway with general traffic.
Pyrmont Bridge State. Main Road Twok_lanles of(;ra\_/el inﬁeachkdireqtign v_\ll_ith olne Ianeic Iunf(;tioning ast
Road/ ate, Main Road, TINSW 60km/h  Parking lane during off peak periods. Two lanes of traffic merges to )

Bridge Road

523

one at Bridge Road. One bus service shares roadway with general
traffic.
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12.4.7 Supporting PRCUTS population and employment growth

The road network along the IWC PRC precincts is congested for long periods during the weekday and
weekend peaks, especially along Parramatta Road and intersecting arterial roads. High population and
employment growth cannot be supported with existing mode share due to lack of capacity and inconsistency
with place-making and sustainability objectives. Mode shift towards sustainable modes through provision of
sustainable transport infrastructure and prioritisation is essential to reduce demand on the road network and
improve network performance.

There is currently very low excess capacity on the road network during peak periods. Additional travel
demand generated by future developments will need to be supported primarily by public transport and active
transport. Options for the future of Parramatta Road are considered in Section 6.1.

12.5 Freight network

The freight network in and surrounding the study area consists of primary, secondary and tertiary routes. The
Metropolitan Road Freight Hierarchy on the State Road Network document describes the routes as the
following®:

Primary freight routes serve the needs of freight for access interstate and to strategically important ports,
airports, industrial areas, freight terminals, intermodal terminals and hubs within Sydney. These roads
carry typically high volumes of heavy freight vehicles (>4,000 heavy vehicle AADT).

Secondary freight routes provide links within regions for significant flows of freight. These roads can carry
medium volumes of heavy vehicles (1,000 - 5,000 AADT).

Tertiary freight routes provide connections from the local road network, serving numerous major business
and freight origins and destinations. These roads carry lower volumes of heavy vehicles (<2,000 heavy
vehicle AADT).

Parramatta Road is listed as a primary freight route west of Old Canterbury Road and a tertiary freight route
to the east. Other tertiary freight routes close to the study area include Frederick Street/ City West Link,
Foster Street/ Old Canterbury Road and Liverpool Road as shown in Figure 12-16. WestConnex will perform
a high freight function and act to redirect through-traffic from Parramatta Road.

Key freight origins, destinations are:
WestConnex M4 Motorway;
Bankstown industrial area; and

Intermodal terminals at Enfield, St Peters, Port Botany.

3 Metropolitan Road Freight Hierarchy on the State Road Network Practice Note, NSW Government, 2011
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Figure 12-16  Freight routes
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12.6  Crash history

Crash data is reliant on incidents being reported to the NSW police, either through police attendance at a
crash scene or reporting by involved parties. It is generally understood that minor collisions without injuries
are not reported. As such, analysis of all crashes is not possible. Notwithstanding, crash data does include
more serious incidents. This allows analysis to identify trends in accidents and location issues / crash
clusters.

Crash data was analysed in the development of the IWC ITS, for the five year period between January 2013
and November 2017. During this period, 513 crashes occurred within 10 metres of the precinct boundaries,
including 390 crashes located on Parramatta Road. There was one fatality, 341 injuries and 171 non-
casualties.

12.6.1 Crashes by road user and location

The breakdown of crashes by road user are shown in Figure 12-17.

Figure 12-17  Crashes within precincts (2013 — 2017)
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Pedestrian and cyclist crashes made up 10 per cent of the crashes during this period. The locations of these
crashes is shown in Figure 12-18.

Within the Inner West LGA, there were six major crash cluster locations along the PRC, ranked in Table 12-5
and shown in Figure 12-19.

Table 12-5 Crash cluster locations

Parramatta Road between Wolseley Street and Wattle Street. 65
Parramatta Road between Norton St_reet and Macquarie Street, and Crystal Street 64
between Parramatta Road and Elswick Street.

Parramatta Road between Australia Street and Bridge Road. 40
Parramatta Road between Brown Street and Flood Street. 23
The intersection of Parramatta Road, Northumberland Avenue and Johnston Street. 23
Parramatta Road between Liverpool Road and Dalhousie Street. 22
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Pedestrian and cyclist crash locations (2013 — 2017)
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Figure 12-19  Crash cluster locations (2013 — 2017)
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12.6.2 Crash type

Each crash type is categorised using a Road User movement (RUM) code from TINSW. Rear ends were the
most common crash type, all of which occurred on Parramatta Road. The top four crash types were:

Table 12-6 Top four crash types by RUM code (2013 — 2017)

RUM code RUM description Number of crashes ‘
30

Rear end 184
21 Right through 40
71 Left off road into object 30
39 Same direction - other 23

The high number of rear end crashes is typical of high traffic volume and congested networks and speed
limit arterial roads in an urban environment with a high number of conflict points and signalised intersections.

12.6.3 Weather and natural light conditions

A total of 59 crashes (11 per cent) occurred during periods of wet weather, and 178 crashes (34 per cent)
occurred during hours of dawn, dusk or night. The natural light conditions of crashes based on the time of
day are displayed in Figure 12-20.

Figure 12-20  Natural light conditions of crashes (2013 — 2017)
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The findings of Figure 12-20 show that adverse light conditions generally are not contributors to crashes.
The highest volume of traffic is during daylight hours, reflective of when crashes occur.

12.7 Parking

A separate car parking paper has been prepared to discuss conditions, issues and opportunities for car
parking in detail.

General principles regarding car parking are:

Car parking takes up space and this needs to be considered against the opportunity cost for other uses of
the space.

Car parking increases the cost of development. In multi-deck car parks, one car parking space can easily
cost $50,000 and this cost must be borne by the users a given site/ locality through the purchase price or
lease costs.

The amount and availability of car parking has a relationship to traffic generation.

The parking ‘system’ is defined to be all public and private parking, designed for the use of employees,
residents or visitors and located on-street or off-street. Through a range of mechanisms, Council has direct
control or influence on all aspects of this system.
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Public on-street and off-street parking is provided by Council for the benefit of the community, and managed
to support specific land uses or functions. The form of management used includes supply restrictions by
time, duration or type, as well as demand reduction measures such as paid parking.

Private parking provision is governed by the Council’s statutory parking policies. These regulate the supply
of parking to meet the broader land use and transport goals for individual precincts and areas.

12.7.1 On-street parking

Publicly accessible on-street car parking is provided throughout the study area. On some key roads, parking
is restricted at peak times through clearway management to facilitate additional traffic capacity. Outside of
these key corridors, on-street parking is either uncontrolled or managed through short-stay duration
restrictions during business hours.

On-street paid parking has been implemented along Norton Street in the Leichhardt precinct to assist with
parking demand management. In other areas, parking is managed exclusively through timing and duration
restrictions.

12.7.1.1 Permit parking

The Inner West Council Residential Parking Scheme allows residents priority for on-street parking, reflecting
concessions towards heritage dwellings constructed without on-site car parking. Parking permits are
provided to eligible residents free of charge and is provided to protect parking encroachment from
surrounding land uses. This scheme applies in parts of the study area identified in Table 12-7.

Table 12-7 Residential Parking Scheme areas
Precinct Parking Scheme area Streets with applicable areas
Ashfield Area 9 = Sloane Street, Hawthorne Parade
Taverners Hill | Leichhardt L1 = Benson Street
Marrickville M16 = Carrington Street, Thomas Street, Barker Street, Station Street
Leichhardt L1 = Renwick Street
Leichhardt L2 = Renwick Street, Balmain Road
Leichhardt
Leichhardt L3 = Norton Street
Marrickville M5 = Queen Street, Charles Street, Phillip Street
Leichhardt A1 = Taylor Street, Chester Street, Water Street, Cahill Street, Gordon Street
Camperdown
Marrickville M1 = Cardigan Street, Cardigan Lane

Source: https://www.innerwest.nsw.gov.au/ArticleDocuments/978/Map%20L eichhardt%20Parking%20areas.pdf.aspx, Inner West
Council, accessed 02/02/2021

12.7.2  Off-street parking

Inner West Council owns and manages off-street parking across the LGA, supported by the provision of
exclusive and publicly available private parking associated with commercial land uses, in accordance with
statutory parking policies.

Public off-street car parks are shown in Figure 12-21.
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Figure 12-21  Off-street car parking
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13 Road space reallocation case studies

Historically, major road projects that bypass existing roads in Sydney have been leveraged to improve urban
amenities for the community.

Proposals to reduce space for vehicles are often accompanied by alarmist media reports and opposition by
motorists. Reallocating road space requires planners to be courageous in decisions to implement this and
withstand initial criticism while people change their travel behaviour.

After implementation, these schemes are often celebrated because of the urban environment improvements
they bring.

13.1.1 Induced demand versus traffic evaporation

Induced demand is the phenomenon whereby an increase in road capacity generates additional traffic
demand. In rapidly growing areas where roads were not designed for the current population, there may be a
large amount of latent demand for new road capacity. Once new lanes are opened, new drivers immediately
take to the road, quickly clogging them up again. The induced demand is a result of a changed travel choice
and can represent mode shift away from alternative modes of transport.

The inverse of this effect is known as traffic evaporation, which results from the strategic removal of road
space previously dedicated to motor vehicles. A reduction in road capacity does not completely displace
traffic onto alternative routes. It encourages a mode shift to alternate modes of transport which are often
more sustainable. Walking or cycling is the usual substitute for shorter journeys, with public transport taking
up those travelling longer distances.

The concept of traffic evaporation is relevant to the PRC and its challenges. Issues of congestion may be
solved by a reduction in road capacity for motor vehicles, rather than an increase and would need to be
supported by improving conditions for alternative modes. This would encourage a mode shift to sustainable
transport modes such as walking, cycling, buses, light rail and heavy rail. It also provides an opportunity for
road space to be reallocated to support active and public transport modes. Benefits of a reduction in car
traffic include reduced street pollution and noise in the short term and safer and cleaner streets in the long
term.

13.1.2 Case study: Eastern Distributor

The Eastern Distributor is a six-kilometre motorway which links the Cahill Expressway to Southern Cross
Drive. Vehicle drivers had to drive through the residential streets of Darlinghurst and Woolloomooloo on their
journey between Cabhill Expressway and Southern Cross Drive prior to the completion of the tunnel in 1999.

The opening of the tunnel resulted in a number of changes to the surface streets in the East
Sydney/Darlinghurst Area. These changes discouraged through traffic on the surface and improved the
accessibility and safety of pedestrian and cyclists by transforming these streets into low speed streets. These
changes included:

Conversion of Crown Street (formerly one-way northbound) to two-way traffic;
Conversion of Palmer Street (formerly one-way southbound) to two-way traffic;
Conversion of Bourke Street to two-way traffic; and

Creation of pedestrian malls through closure of vehicle access from Bourke Street to Oxford Street/
Flinders Street at Taylors Square.

The project resulted in diversion of through traffic onto the Easter Distributor and other routes and the streets
have returned to a local access/ residential street function.

A historic photo of Crown Street, Darlinghurst with a one-way traffic condition is shown in Figure 13-1 and
how it looks in 2021 is shown in Figure 13-2.
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Figure 13-1 Traffic congestion on Crown Street, Figure 13-2 Crown Street 2021
Darlinghurst in the 1970s

Source:
https://www.ozroads.com.au/NSW/Freeways/F7/history.htm,

Source: Google Streetview, viewed 08/03/2021

viewed 02/02/2021

Several years after the opening, a separated cycleway and further streetscape and amenity improvements
were provided on Bourke Street (shown in Figure 13-3 and Figure 13-4), which would not have been
possible under its previous role in Sydney’s road network.

Figure 13-3 Bourke Street cycleway Figure 13-4 Taylors Square from Bourke Street

Source: Google Streetview, viewed 08/03/2021 Source: Google Streetview, viewed 08/03/2021

13.1.3 Case study: Lane Cove Tunnel

The Lane Cove Tunnel is a 3.6-kilometre twin tunnel, opened in 2007, which links the Warringah Freeway to
the M2 Motorway at Lane Cove River.

Prior to this, Epping Road was the key link between the two roads and accommodated approximately 90,000
vehicle movements per day. Epping Road was generally configured with six-lanes, with the outer lanes being
bus lanes and four-lanes for general traffic. The Lane Cove Tunnel project provided the opportunity for space
reallocation and amenity improvements to Epping Road in Lane Cove including:

> A new bus interchange on the corner of Longueville Road and Parklands Avenue;
> A new pedestrian bridge across Longueville Road;
> 24-hour bus lanes provided in each direction between Mowbray Road West and Longueville Road;

> A new cycleway and pedestrian pathway was also constructed between Mowbray Road and Pacific
Highway;

> Improved street ambience and amenity through tree plantings and new landscaping along Epping Road;

> Reinstatement of right-turn lanes at various intersections.
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The Transport for NSW traffic volume viewer indicates that average daily traffic volumes in 2019 where
approximately 41,000 vehicles per day, showing a reduction in traffic by more than half. This case shows the
benefits and opportunities of a bypassing motorway project on returning streets back to the community.

A typical section of Epping Road is shown aerially in Figure 13-5 and in Figure 13-6. This shows the bus
lanes in red and the separated cycleway in (faded) green.

Figure 13-5 Epping Road aerial photograph

Source: Nearmap, viewed 02/02/2021

Figure 13-6 Epping Road

~= =

Source: Google Streeview, viewed 02/02/2021

13.1.4 Case study: Champs-Elysées, Paris, France

The Champs-Elysées is a two-kilometre road in central Paris that accommodates eight lanes of traffic
including on-street parking, and a separated cycleway on either side of the road. Land uses along the road
include restaurants, cafés, luxury retail stores and hotels. The road experiences significant traffic congestion
due to being a major tourist attractor.

Plans have been approved to reduce road space for vehicles by half and reallocate it to create an urban
garden. This will include a removal of the outer lanes to create wider footpaths and dedicated cycleways as
well as the planting of trees and greenery. The changes have been successfully modelled to improve air
quality and make the space more people-centred.

80018116 | 10 March 2022 | Commercial in Confidence 76



(_r’ Cardno Transport Plan context Report:— Camperdown, Leichhardt and Taverners Hill
Parramatta Road Corridor Urban Transformation Strategy

Figure 13-7  Champs-Elysées 2021

Source: Google Streetview, viewed 09/03/2021 Source: PCA-Stream, 2021

13.1.5 Summary

The case studies for Sydney demonstrate road space reallocation has already occurred successfully in
Sydney. Internationally, city leaders are implementing bolder schemes to reduce vehicle traffic on city streets

to give the space back to people to use and enjoy.

With the support of alternative transport networks including road or public transport initiatives, road space
and functions can be changed to better serve the needs and values of a community.
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Background and scope

PRCUTS Study Area

The Department of Planning, Industry and Environment (DPIE) and
Inner West Council (IWC) are working to progress traffic modelling for
the Parramatta Road Corridor Urban Transformation Strategy (PRCUTS).

To inform that broader work program SGS have been engaged to:

. Rapidly review land use projections and development capacity for
the PRCUTS study area and surrounds, and

. from this rapid review and the latest available data, SGS has
estimated three revised land use scenarios at a fine grain spatial
scale for dwellings, population and employment

Scope limitations

For this rapid review, SGS has relied on existing capacity and
development information provided by DPIE, IWC or from other readily
available sources. No primarily analysis of capacity was within scope.
Where data was not available, assumptions have been made to fill gaps.

Economics
& Planning

Project study area
The project study area is presented in Figure to the right.

SGSEP.COM.AU



Project geographies

The following key zone geographies were used in the study.
Travel Zones (TZ) (blue) PRCUTS traffic zones (PTZ) (red)

2016 Travel Zones (TZ) developed by Department of Transport PTZ geography and base spatial output of project

PRCUTS Zone & Precincts
PRCUTS Travel Zones [ PRreuTs Traffic Zone
D Travel Zone 16 PRCUTS Leichhardt
PRCUTS Leichhardt PRCUTS Taverners Hill

PRCUTS Taverners Hill PRCUTS Campderdown
PRCUTS Campderdown

«j, SGS b v 3, SGS
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Land use data variables

The following data variables have been produced:

Geography: Data variables
PRCUTS Traffic Zones (PTZ) Residents (count of)
Dwellings
Population

Time periods
2026

Employment (count of jobs and GFA)

5036 Industrial
: : : . Office
The analysis base year is 2016 to align with TZP16 v1.5. Retail
etai

An interim base year of 2021 has also been defined to
align with current ‘additional’ capacity data. Hospital (and hospital beds)

Other (i.e. Construction, Arts and Recreation )
Schools (count of)

Primary students

Secondary students

TAFE student

University students



Data variable definitions

Dwellings and population attributes

Dwellings
= Structural Private Dwellings (SPD)
= Occupied and Unoccupied Dwellings

(Note typically 95 per cent of dwellings are occupied)

Population
= People in Occupied Private Dwellings (POPD)

This excludes people in non-private dwellings, such as; people in
aged care, hospitals, university dorm, corrections facilities

Broad employment categories

ANZSICO06 Industry Broad Industry
Agriculture, Forestry and Fishing Industrial
Mining Industrial
Manufacturing Industrial
Electricity, Gas, Water and Waste Services Industrial
Construction Other
Wholesale Trade Industrial
Retail Trade Retail
Accommodation and Food Services Retail
Transport, Postal and Warehousing Industrial
Information Media and Telecommunications Office
Financial and Insurance Services Office
Rental, Hiring and Real Estate Services Office
Professional, Scientific and Technical Services Office
Administrative and Support Services Office
Public Administration and Safety Office
Education and Training Schools
Health Care and Social Assistance Hospitals*
Arts and Recreation Services Other
Other Services Office

* Adjustment has been made to include education and professionals
services employment in the hospital PTZ



Method

Applied equality across all scenarios

] . ] Job to GFA by industry Hospital jobs/GFA/beds sourced from TZP16
The foIIowmg pI’OVIdES an overview of the method. assumptions sourced v1.5, Urban Growth and Hospital annual report

from Urban Growth

Data sources are further discussed on the following page. _
Students by destination sourced from

TZP16 v1.5 and location point of interest

Scenario 1 Future Capacity
(UFM, Cordell Connect)

NSW LEP planning Zones

v

PTZ base land use

TZ data was converted to PTZ
TZP 16 v1.5 using an ‘area overlap’
The base dwelling concordance. Different LEP

v

Manual review and Scenario 1: Reference Case (without PRCUTS)
refinement Refined land use using existing capacity

v

Scenario 2/3 Future
Capacity (UFM (part),
Cordell Connect,

population and ) planning zones where used to PRCUTS - endorsed) Scenari9 2: .FuII development (with PRCUTS)
employment by allocate each land use type. Full realisation of PRCUTS capacity. Assuming
industry from TZP 2016 * Res-B4,R1, R2,R3,R4 L » 50% supply 2026 » 50% realisation by 2026 and 95% by 2036
v1.5 by travel zones * Retail - B1, B2, B4 » 95%*% supply 2036

e Com-B1, B2, B5, B6, B7 l

* Industrial - IN2, SP1, SP2 Scenario 3: IWC Likely Staging (with PRCUTS)

Manual review and
refinement

Land use with PRCUTS and preferred rezoning
and staging from IWC (yet to be completed)

v

* Full development was assumed to be 95% of supply. While any one site could achieve 100% of the capacity it is unrealistic to
assume every single property across the entire study area could be built out to their maximum potential within a 20 year horizon or
ever. There are a range of development, market, behavioural and other factors which means this is never possible.



Global conversation assumptions

LEP zones have been used to disaggregate dwellings
and employment by type from Travel zones to PTZ.

Residential Industrial Office Retail
B4 IN2 B5 B4
R1 SP1 B6 B1
R2 SP2 B7 B2
R3
R4
B4

* Schools and hospitals were manually identified
and aligned to a PTZ

Employment to space assumptions

Gross Floor Area
(GFA) per work ratios

Retail 45 sqm
Industrial 100 sgm
Office 20 sgm
Other -

Source: Landcom, NSW

Efficiency rate
to estimates Gross
Leasable Floor Area (GLFA)

75%

https://www.landcom.com.au/approach/sustainability/productive-places/#element-accordion-510



Overview of data sources

The following data inputs where used:

Source

Travel Zone

Geographic coverage

Projections 2016 v1.5 TZ for entire study area

(TZP16 v1.5), DOT

Urban Feasibility
Model (UFM), DPIE

Local Environment

Plan (LEP) Planning
Zones, DPIE

PRCUTS 2016 —
Endorsed

Cordell Connect

PTZ for entire study area

Aligned to PTZ and TZ

Aggregate figures for

e Taverners Hill precinct
e Leichhardt precinct

» Camperdown precinct

Entire study area

Variables

All (SPD, ERP

and emp by
Ind)

SPD

SPD, ERP, Emp

Capacity

Time

2016, 2020, 2026, 2036

March 2020 Extract of
Feasible Future Capacity
under Current LEP

Additional from 2020 by
2050

Additional from March
1st 2020 until 2036 (no
developments noted

completing after 2026)

Key figures

SPD — 44,750 (2036)
ERP — 100,600 (2036)
Emp — 47,495 (2036)

SPD - 3,792 (FD)

SPD — 1,300 (TH), 1,100 (L), 700 (CD)
ERP — 3,300 (TH), 2,100 (L), 1,400 (CD)
Emp — 4,100 (TH), 3,250 (L), 2,300 (CD)

SPD - 1,490

Comments

TZP16 v1.5 growth from 2016 to 2020
used to fill development gap in capacity
data.

Translated to PTZ using LEP based area
overlap

Translated to PTZ using LEP based area
overlap

Used TZP16 v1.5 and LEP data to spatial
distribute precinct totals and
employment by industry



Assumed recent development

TZP16 v1.5 has been used to estimate recent development
since 2016 up to when future capacity/development sources
(Cordell/UFM) provide information on additional development

SPD

TZP16 v1.5

Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)
Total (Traffic Model Area)

Employment

TZP16 v1.5

Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)
Total (Traffic Model Area)

2016

3,687
2,768
7,660
29,588
43,704
37,616

2016

2,766
3,354
4,705
12,294
23,119
19,755

2020 2016-20

3,821
2,933
8,080
30,797
45,632
39,483

2020

2,926
3,593
5,097
13,880
25,496
21,863

135
164
420
1,209
1,928
1,867

2016-20

160
239
391
1,586
2,377
2,107

0.6

Some major recent developments during 2016 to 2020 include:

4 developments above 50 units over the last 5 years.
Combined they represent 925 new dwellings (see map

below)

A further 1,488 units across 34 developments

1.2km

Development > 50 units
Last 5 Years
[ PRrcuTs Traffic Zone
PRCUTS Leichhardt
PRCUTS Taverners Hill
PRCUTS Campderdown

@® Development

10



Combined development capacity Inputs

A range of development capacity inputs have been combined: Difference in capacity inputs between S1 and S2

S1: Cordell Connect and UFM(under current planning controls) -
egen

[:] PTZ Study Area

Leichhardt

S2: Cordell Connect, UFM (under current planning controls
outside PRCUTS precincts) and UFM (PRCUTS ‘as corrected’)

Camperdown
Taverners Hill

Capacity Difference (Total)
SPD 2020-26 2026-36 Total additional from 2020 0-10
1-50

Scenario 1: Reference Case (without PRCUTS)

50 - 100
100- 150

Camperdown 225 189 413 ich 56
Leichhardt 260 150 410
Taverners Hill 73 73 145
Remainder 2,186 1,137 3,322
Total (Traffic Model Area) 2,743 1,548 4,290

Scenario 2: Full development (with PRCUTS)

Camperdown 565 496 1,061
Leichhardt 1,180 1,052 2,232
Taverners Hill 813 731 1,544
Remainder 2,202 1,150 3,352 A
0 1 2km
Total (Traffic Model Area) 4,759 3,429 8,188

11






Dwelling scenario overview

SPD 2016 2026 2036 2016-26  2016-36

SPD - Scenario 1

Scenario 1: Reference Case (without PRCUTS) 1,000
Leichhardt 3,687 4,081 4,231 395 545 10,000
Camperdown 2,768 3,245 3,521 476 752 8,000
Taverners Hill 7,660 8,257 8,591 597 931 6,000
Remainder 29,588 32,883 33,920 3,294 4,332 2000
Total (Entire Study Area) 43,704 48,466 50,263 4,762 6,560 /
e (e iieeial Ave) 37616 42226 43,773 4,610 6,157 2/000 I l l I
Scenario 2: Full development (with PRCUTS) 0
. Leichhardt Camperdown Taverners Hill
Leichhardt 3,687 5,001 6,053 1,315 2,366
Camperdown 2,768 3,585 4,168 817 1,400 2016 m2026 m2036
Taverners Hill 7,660 9,275 10,350 1,615 2,690
Remainder 29,588 32,867 33,888 3,279 4,300 SPD - Scenario 2
Total (Entire Study Area) 43,704 50,728 54,460 7,025 10,756 12,000
Total (Traffic Model Area) 37,616 44,227 47,640 6,611 10,024 10,000
TZP16 v1.5%* (unaltered - for reference)
Leichhardt 3,687 4,024 4,123 337 436 5,000
Camperdown 2,400 2,740 3,226 340 826 6,000
Taverners Hill 8,600 9,651 10,007 1,051 1,407 4,000
Remainder 29,017 32,109 36,454 3,092 7,437 2,000
Total (Entire Study Area) 43,704 48,524 53,809 4,820 10,106 l
Total (Traffic Model Area) 37,616 42,284 47,319 4,668 9,703 ’ Leichhardt Camperdown Taverners Hill
* Unaltered TZP16 v1.5 data has been spatially disaggregated and aligned to the study precincts for reference. = 2016 m2026 W 2036
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Population scenario overview

POPD

Scenario 1: Reference Case (without PRCUTS)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

Scenario 2: Full development (with PRCUTS)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

TZP16 v1.5* (unaltered - for reference)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

* Unaltered TZP16 v1.5 data has been spatially disaggregated and aligned to the study precincts for reference.

SGSEP.COM.AU

2016

7,786
4,637
17,018
62,459
91,900

78,130

7,786
4,637
17,018
62,459
91,900
78,130

7,786

4,177
19,402
60,534
91,900

78,130

2026

8,519
5,247
18,211
68,116
100,093

86,041

10,075
5,589
19,964
68,093
103,721
89,226

8,356
4,519
21,232
65,148
99,255

85,315

2036

8,769
5,533
18,679
69,437
102,419

88,014

11,834
6,159
21,409
69,416
108,818
93,913

8,522
4,968
21,719
70,682
105,892

91,653

2016-26

732
611
1,193
5,657
8,193

7,912

2,289
953
2,946
5,634
11,821
11,097

570
342
1,830
4,613
7,355

7,185

2016-36

983
897
1,661
6,978
10,519

9,885

4,048
1,523
4,391
6,957
16,919
15,784

736
791
2,317
10,148
13,992

13,523
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Persons per Dwelling

POPD per SPD 2016

Scenario 1: Reference Case (without PRCUTS)

Leichhardt 2.1
Camperdown 17
Taverners Hill 2.2
Remainder 2.1
Total (Entire Study Area) 2.1
Total (Traffic Model Area) 2.1
Scenario 2: Full development (with PRCUTS)

Leichhardt 2.1
Camperdown 1.7
Taverners Hill 2.2
Remainder 2.1
Total (Entire Study Area) 2.1
Total (Traffic Model Area) 2.1
TZP16 v1.5* (unaltered - for reference)

Leichhardt 2.1
Camperdown 1.7
Taverners Hill 2.3
Remainder 2.1
Total (Entire Study Area) 2.1
Total (Traffic Model Area) 2.1

2026

2.1
1.6
2.2
2.1
2.1

2.0

2.0
1.6
2.2
21
2.0

2.0

2.1
1.6
2.2
2.0
2.0

2.0

2036

2.1
1.6
2.2
2.0
2.0

2.0

2.0
1.5
2.1
2.0
2.0

2.0

2.1
1.5
2.2
1.9
2.0

1.9

* Unaltered TZP16 v1.5 data has been spatially disaggregated and aligned to the study precincts for reference.

2016-26

19
13
2.0
1.7
1.7

1.7

1.7
1.2
1.8
1.7
1.7

1.7

1.7
1.0
1.7
1.5
1.5

1.5

2016-36

1.7
1.0
14
13
13

13

1.7
1.0
13
13
14
1.4

1.7
0.9
1.4
1.3
1.3

1.3

Assumptions:

New dwellings in PCRUTS
precincts follow pre-set Persons
Per dwellings:

2026 2036
Leichhardt 1.9 1.9
Camperdown 2.0 2.0
Taverners Hill 2.5 25

For PTZ’s outside these areas the
Persons per Dwelling defaults to
the TZ_16 Trend

15



Population Change

2016 to 2026 - Scenario 1: Reference Case (without PRCUTS)
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Population Change

2016 to 2036 - Scenario 1: Reference Case (without PRCUTS)
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Population Change
2016 to 2026 - Scenario 2 (With PRCUTS)
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Population Change
2016 to 2036 - Scenario 2 (With PRCUTS)

SGSEP.COM.AU

A
yot
W

S

]
o\
° \o &
®
. : City West Link .
[ ®
® ®
ol@ " 17"
@ B

®/0| o\

2km

"""""""

AAAAAAAAAAAAAA

e

Legend
[ p1zstudy Area
Leichhardt
Camperdown

Taverners Hill

POPD Change S2 2016-36
® 0-50

50 - 100
100 - 150
150 - 200

200-500

500+




Scenario Population Difference

2026 - Scenario 2 (With PRCUTS) — Scenario 1
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Scenario Population Difference

2036 - Scenario 2 (With PRCUTS) — Scenario 1
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Employment overview

EMP

Scenario 1: Reference Case (without PRCUTS)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

Scenario 2: Full development (with PRCUTS)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

SGSEP.COM.AU

2016

2,766

3,354

4,705

12,294

23,119

19,755

2,766

3,354

4,705

12,294

23,119

19,755

2026

3,033

3,752

5,471

14,978

27,234

23,268

5,748

4,716

8,732

15,131

34,327

30,361

2036

3,363

4,162

5,590

19,804

32,918

29,299

6,172

5,767

9,025

19,965

40,929

37,310

2016-26

267

398

765

2,685

4,115

3,512

2,983

1,362

4,026

2,838

11,208
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597

808
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7,510
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Employment overview

EMP

Scenario 1: Reference Case (without PRCUTS)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

Scenario 2: Full development (with PRCUTS)
Leichhardt

Camperdown

Taverners Hill

Remainder

Total (Entire Study Area)

Total (Traffic Model Area)

2016

1,351

803

1,080

3,546

6,780

6,049

1,351

803

1,080

3,546

6,780

6,049

2036

1,569

o9

1,236

4,228

8,030

6,582

2,932

1,700

1,520

4,331

10,483

9,590

Retail

2016-36

218

194

156

682

1,249

533

1,580

898

441

784

3,703

3,541

2016

1,068

1,420

1,843

4,333

3,741

1,068

1,420

1,843

4,333

3,741

2036

1,384

1,891

3,351

6,629

5,055

1,384

4,294

3,351

9,033

8,252

Office

2016-36

316

471

1,509

2,296

1,314

316

2,874

1,509

4,701

4,511

2016

337

461

476

1,697

2,970

2,783

337

461

476

1,697

2,970

2,783

2036

444

573

701

5,119

6,836

6,594

824

699

1,366

5,148

8,038

7,795

Commercial

2016-36

107

112

225

3,422

3,866

3,811

487

239

890

3,451

5,067

5,013

2016

759

951

270

2,633

4,614

4,271

759

951

270

2,633

4,614

4,271

Other (inc. Hospital)

2036

880

1,105

343

3,092

5,420

4,953

1,675

1,878

425

3,121

7,099

6,632

2016-36

121

154

73

458

806

682

916

926

155

488

2,486

2,361
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Employment Change
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Employment Change
e 2016 to 2036 - Scenario 1
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Employment Change
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Glossary

Abbreviation Description

Aimsun Traffic modelling software used for the hybrid mesoscopic/microscopic traffic model
CBD Central Business District

DPIE Department of Planning, Industry and Environment
DUE Dynamic user equilibrium

HV Heavy vehicle

IwC Inner West Council

LCV Light commercial vehicle

LOS Level of service

LV Light vehicle

M4 M4 Motorway

M5 M5 Motorway

M8 M8 Motorway

NSW New South Wales

oD Origin-destination pair

PPM Parking Precinct Module

PRCUTS Parramatta Road Corridor Urban Transformation Study
PTPM Public Transport Project Model

PwC Pricewaterhouse Coopers

SGS SGS Economics & Planning

SRC Stochastic route choice

STFM Sydney Traffic Forecasting Model

VHT Vehicle hours travelled

VKT Vehicle kilometres travelled

WCX WestConnex
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1 Introduction

1.1 Project background

Cardno was engaged by Department of Planning, Industry and Environment (DPIE) in close collaboration
with Inner West Council (IWC) to investigate the traffic network along the Parramatta Road corridor within the
IWC local government area. The study involves the development of a hybrid (microscopic/mesoscopic) traffic
simulation model using Aimsun. The purpose of the study is to better inform future traffic and safety works,
and ensure that future development in the corridor can be sustained with existing and proposed
infrastructure upgrades.

Figure 1-1 shows the regional context of the study area. The study area is located in the Inner West suburbs
of Sydney, approximately five kilometres south-west of the CBD. Parramatta Road is a key arterial road
corridor connecting the Sydney CBD to the metropolitan centre of Parramatta, as well as other major
destinations in the Inner West. The boundary of the Parramatta Road corridor traffic model, the software
platform and the model inputs have been endorsed by IWC, DPIE and Transport for NSW.
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Figure 1-1 Regional context

1.2 Project objectives
The traffic modelling objectives of the Parramatta Road Corridor Urban Transformation Study (PRCUTS) are:

> Evaluate the impacts of future infrastructure upgrades and trip reassignment in the PRCUTS study area
and other corridors within the inner western suburbs

> Assess the maximum network capacity and recommend public transport shift
> Analyse the impact of projected employment and population growth on the transport network

> Test and refine relevant items in the PRCUTS Infrastructure List.
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1.3 Scope of works
The scope of works for the traffic modelling component of the study is:

Review existing relevant works, previous traffic studies and development patterns along the Parramatta
Road corridor

Conduct traffic surveys and undertake analysis of the historical trends and existing traffic conditions
Use existing strategic models to estimate current and future demands

Develop, calibrate and validate a Base Model to capture existing conditions on a typical weekday to
establish a reliable and robust platform for future-year testing, in accordance with the following guidelines:

Traffic Modelling Guidelines (Roads and Maritime Services, 2013)

Technical Direction TTD 2018/002: Traffic signals in microsimulation modelling (Roads and Maritime
Services, 2018)

Technical Direction TTD 2017/001: Operational modelling reporting structure (Roads and Maritime
Services, 2017)

Develop scenarios to assess the future operation of Parramatta Road.
1.3.1 Previous reporting

Model Scoping Report (Cardno, 18 April 2018)
This document introduced the project and outlined the methodology for the traffic modelling, including:
Defining the study area Modelling methodology and assumptions

Outlining the survey data, strategic traffic Inception Meeting outcomes.
demand sources and signal data

The modelling methodology was endorsed by all parties.

Base Model Development Report (Cardno, 29 October 2020)

This documented the development, calibration and validation of the Aimsun Base Model in accordance with
the relevant guidelines including:

Traffic Modelling Guidelines (Roads and Maritime Services, 2017)
Operational Modelling Reporting Structure (Roads and Maritime Services, 2017)
Traffic Signals in Microsimulation Modelling (Roads and Maritime Services, 2018).
The report included:
Description and summary of the traffic data inputs including classified intersection counts
Analysis of existing conditions and congestion hotspot locations
Explanation of the study methodology and assumptions
Statistical analysis of the stability of the Base Model
Summary of the Base Model calibration and validation results
Discussion of limitations and conclusions.
The Base Model Development Report (Cardno, October 2020) is attached to this report as Appendix A.

The Base Model was reviewed by Arup on behalf of DPIE and Transport for NSW and the findings are
summarised in Base Model Peer Review (Arup, March 2020) which is attached to this report as Appendix B.
The model and report were refined based on Arup’s comments and resubmitted to Arup for independent
review. The model was subsequently endorsed as fit for purpose by Arup.

For the future modelling stage, PwC were commissioned by DPIE to apply the PTPM growth to the STFM
using a methodology designed in consultation with DPIE. The corresponding traffic growth was subsequently
applied to the operational model in Aimsun.
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1.3.2 This report

This report documents the Future Model development process, including modelling assumptions and
demand estimation, and includes an operational performance assessment of the Base Model and Future
Models. It is intended to be read in conjunction with previous reporting for the study.

1.4 Study area

The study area encompasses the precincts of Taverners Hill, Leichhardt and Camperdown which are all
within the IWC local government area (except part of Camperdown precinct which is in the City of Sydney).
Figure 1-2 shows these precincts along Parramatta Road. The study is reviewing the traffic generation from
the suburbs of inner west Sydney and includes the uplift proposed in these suburbs as well as that proposed
by PRCUTS.

The study area includes the key links discussed below.

Parramatta Road (Great Western Highway) between Haberfield and Ultimo including key intersections
with Liverpool Road (Hume Highway), Pyrmont Bridge Road and City Road (Princes Highway).
Parramatta Road is a major east-west route connecting the Sydney CBD to the Inner West, Strathfield,
Lidcombe and Parramatta. At the western extent of the study area, Parramatta Road connects to the M4
East, twin tunnels between Haberfield and Homebush. On the calibration date (17 October 2018), the M4
East was under construction. It was subsequently opened on 13 July 2019.

City-West Link Road between the Anzac Bridge in Rozelle and Dobroyd Point. This road forms part of the
Western Distributor, a key link connecting North Sydney (via the Harbour Bridge) to Western Sydney. To
the west of the study area, City-West Link Road connects to Parramatta Road and the M4 East.

Victoria Road between City-West Link Road and Parramatta River. Victoria Road is a major north-south
arterial road that connects the Western Distributor to Balmain, Rozelle, Drummoyne, Lane Cove and Ryde.

Stanmore Road runs east-west along the southern edge of the study area. Stanmore Road connects to
Enmore Road and King Street (Princes Highway) to the east of the study area and links Inner West
suburbs Newtown, Petersham, Lewisham and Dulwich Hill to Old Canterbury Road.

The study area includes key trip generators (origins) and trip attractors (destinations) within the Inner West
including three railway stations, seven light rail stops, commercial centres Leichhardt, Rozelle and
Camperdown, the University of Sydney, Princes Alfred Hospital, numerous schools, parks, sports fields and
light industries. Residential areas are generally low to medium density across the study area, with some
high-density apartment complexes in Glebe, Lewisham and around the University of Sydney.

Figure 1-2 shows the study area.
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15 Stakeholders

The key stakeholders for this project are:
Department of Planning, Industry and Environment (DPIE)?!
Inner West Council (IWC)
Transport for NSW2.

1.6 Report outline

This report follows the Operational Modelling Reporting Structure (Roads and Maritime Services, 2017). The
structure of this report is outlined below:

Section 1 — Introduction: Summarises the project objectives and reporting structure
Section 2 — Options testing: Outlines the future years and scenarios assessed in the study
Section 3 — Assumptions: Discusses the assumptions underlying the future models

Section 4 — Future demand development: Outlines the methodology used to develop the future-year
demands

Section 5 — Base Model operational results: Summarises the network and intersection performance
results for the Base Model

Section 6 — Do Minimum operational results: Summarises the network and intersection performance
results for the Do Minimum scenario

Section 7 — With Upgrades operational results: Summarises the network and intersection performance
results for the With Upgrades scenario.

Section 8 — Conclusions.

! Formerly Department of Planning and Environment until 1 July 2018.
2 Roads and Maritime Services existed as a separate agency until it was dissolved and functions transferred to Transport for NSW on
1 December 2018.
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2 Options testing

This section outlines the infrastructure changes included in the future models, the scenarios assessed and
the assessment years and time periods modelled.

2.1 Future infrastructure

DPIE provided a schedule of 10 infrastructure improvements in the area for consideration in the modelling.
Cardno assessed each upgrade and determined that five upgrades would be included in the models. The
remaining upgrades did not alter the road network (eg Sydney Metro West) or were outside the study area.
The list of upgrades is included in Appendix C.

The future modelling included two infrastructure scenarios:

> Do Minimum: Includes all upgrades implemented between 2018 (the Base Model calibration year) and
2021, as well as the WestConnex Rozelle Interchange

> With Upgrades: Includes all upgrades from the Future Base, as well as localised intersection upgrades
along Parramatta Road and at key intersections in the study area. More detailed investigations and
consultation would need be carried out prior to any designs being prepared. The quantum of lost car
parking spaces depends on road design requirements which would be determined during concept or
detailed design stages.

The infrastructure upgrades included in each scenario are described in the following sections.

2.1.1 Do Minimum

Based on consultation with IWC, DPIE and Transport for NSW, five future upgrades were considered in the
Do Minimum scenario. Four of these have already been implemented (as of July 2021) since the Base
Model.

Table 2-1 describes the upgrades that were included in the Do Minimum scenario.

Table 2-1 List of upgrades

Year
T Upgrade location Description of upgrade implemented

City-West Link Road Addition of third eastbound lane between Waratah Street Late 2018
and James Street

Extension of right turn bay and third lane on Parramatta

2 | Parramatta Road / West Street Road eastbound from Tebbutt Street to 7/Eleven Haberfield 2018
3 | Missenden Road Reduction of speed limit from 50 to 40 kilometres per hour 2018
4  Parramatta Road / Crystal Street Extension of right turn bay on Parramatta Road eastbound 2020

from Norton Street to west of Railway Street

Underground interchange between M4 Motorway, M8
Motorway, Victoria Road, City-West Link Road and
Western Harbour Tunnel

WestConnex Rozelle
Interchange

Expected to
open in 2023

Table 2-2 shows the layout for each upgrade outlined above.
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Table 2-2 Do Minimum infrastructure layouts

Upgrade Base layout Future layout

N\ Additional
2\ eastbound lane

Additional
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Upgrade Base layout ‘ Future layout ‘

40 km/hr

Bus lane shortened
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Upgrade Base layout ‘ Future layout ‘
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2.1.2 With Upgrades

The With Upgrades scenario included localised upgrades proposed along Parramatta Road and at key
locations across the study area. These suggestions were put forward by Cardno based on model results and
observations and aim to improve traffic network performance. These upgrades have not been endorsed by
Council, DPIE, Transport for NSW or any other stakeholders. Further traffic modelling is suggested during
the Concept and Detailed Design stages to assess the viability of these upgrades in more detail as well as
potential impact to other modes and place function.

The purpose of the upgrades was to alleviate queueing and congestion, and reduce the network average
delay time. To avoid proposing unrealistic upgrades, the suggested improvements were chosen so that, if
possible, they would:

Fit within the existing road corridor

Not require significant changes to bus stops or bus lanes

Not require changes to approved heavy vehicle routes

Retain the existing road hierarchy

Require limited signal plan changes (such as introducing a right turn phase or split phase)
Minimise the loss of on-street parking

Not require tidal flow or contraflow lanes (excluding existing configuration on Victoria Road)

Retain signalised pedestrian crossings at all current locations including midblock crossings, and no
changes to pedestrian green times or late starts at intersections.

Consideration of vehicle swept paths has not been included.

Table 2-3 describes the upgrades that were included in the With Upgrades models.
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Table 2-3

List of upgrades

|

10

11

12

13

14

15

16

17

Parramatta Road / West Street

Parramatta Road / Crystal Street

Parramatta Road /
Catherine Street

Johnston Street

Parramatta Road /
Johnston Street

Parramatta Road / Bridge Road

Parramatta Road / Ross Street

Salisbury Road

Liberty Street / Trafalgar Street
Stanmore Road

Railway Terrace / West Street

Pyrmont Bridge Road /
Mallett Street / Booth Street

Flood Street — removal of parking/kerbside lane in northbound direction to
provide space for dedicated right turn lane in southbound direction

Crystal Street — altered lane configuration to provide dedicated right turn lane
and combined left/through/right lane

Catherine Street (north) — removal of parking/kerbside lane in northbound
direction to provide space for additional right turn lane in southbound
direction

Catherine Street (north) — altered lane configuration to provide dual right turn
lanes and combined left/through lane

Shorten right turn lane on Johnston Street (northbound) at Booth Street to
provide space to remove the southbound merge on Johnston Street and
allow two continuous through lanes

Johnston Street (north) — removal of parking/kerbside lane in northbound
direction to provide space for additional right turn lane in southbound
direction

Johnston Street (north) — altered lane configuration to provide dedicated right
turn lane, combined through/right and dual left turn lanes

Johnston Street (south) — removal of parking/kerbside lane in southbound
direction to provide space for dedicated right turn lane in northbound
direction

Parramatta Road (west) — extend right turn bay using available space
Bridge Road — altered lane configuration to provide dual right turn lanes and
dedicated left turn lane

Ross Street — removal of parking/kerbside lane in northbound direction to
provide space for dedicated left turn lane in southbound direction

Salisbury Road — removal of westbound kerbside lane between Kingston
Road and Cardigan Street

Salisbury Road — provide right turn bays at Cardigan Street and
Kingston Road

Salisbury Road — extend left turn lane leading to Kingston Road
Liberty Street (north) — ban right turn into Trafalgar Street

Stanmore Road — remove parking between Liberty Street and Wemyss
Street to provide two continuous westbound lanes

Railway Terrace (west) — provide left turn bay
Booth Street - removal of parking/kerbside lane in northbound direction to
provide space for additional right turn lane in southbound direction

Booth Street — altered lane configuration to provide dedicated right turn lane,
through lane and combined left/through lane

Mallett Street — remove timed parking on Mallett Street southbound

Mallett Street — Altered lane configuration to provide dedicated right turn lane
and combined left/through lane

Table 2-4 shows the layout for each upgrade outlined above.
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Table 2-4 With Upgrades infrastructure layouts
Upgrade Base layout Future layout
Remove parking —
Additional lane
6
w
o
3
Q.
E
P3|
Altered lane configuration 2
a
7
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Base layout

Remove parking

Additional lane

Future Modelling Report

Future layout

Altered lane
configuration

Ad}

Upgrade

Parramatta Road

Parramatta Road

Shorten right turn lane
at Booth Street

Remove merge to
create two continuous
through lanes

13
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Base layout
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Future layout

Remove northbound lane

&
between Parramatta Road f
and Albion Street E.?
15
Additional right turn lane ‘_'é“

Altered lane configuration

Altered lane
configuration

ale

Remove kerbside
lane and parking

11

Altered lane / I“

configuration

arr
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Upgrade Base layout Future layout

Remove
kerbside lane

12
Altered lane
configuration
—
13

Additional right
turn lanes

Remove kerbside lane
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Upgrade Base layout Future layout

14

No right turn

15

Remove parking
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Upgrade Base layout Future layout

16
Additional left turn lane
Additional right turn lane
Remove parking
Altered lane configuration
17

Remove parking
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2.2 Assessment scenarios
Cardno assessed the following scenarios:
> Base Model

> Network Capacity Model

> Do Minimum

> With Upgrades.

Each of these scenarios is described below.

2.2.1 Base Model

The Base Model was previously developed, calibrated and validated for the study area. This was
documented in Base Model Development Report (Cardno, 2020), attached to this report as Appendix A.
The Base Model network and intersection performance results are contained within this report.

A Future Base (“Do Nothing”) scenario was not assessed for future years given that some of the
infrastructure upgrades have already been implemented, are under construction or are committed.
2.2.2 Network Capacity Model

The Network Capacity Model was used to determine the maximum capacity of the network in 2036 by
applying incremental proportions of the traffic growth from the PTPM. The purpose of the Network Capacity
Model was to determine the necessary penalty for private vehicle mode to ensure adequate capacity within
the network up to 2036. This scenario was only used in the future demand development procedure and does
not represent an actual projected future year scenario, so no results other than VKT for comparison to the
PTPM scenarios have been included in this report.

The Network Capacity Model included the Do Minimum infrastructure.

2.2.3 Do Minimum

The Do Minimum scenario uses traffic growth from the STFM to predict the future network state and identify
network deficiencies in 2026 and 2036 assuming a private vehicle mode penalty to shift some users to other
modes. The Do Minimum scenario includes all upgrades implemented since the Base Model calibration date
(2018), and the WestConnex Rozelle Interchange.

224 With Upgrades

The With Upgrades scenario included localised upgrades along Parramatta Road and at key locations
across the study area. The purpose of the upgrades was to alleviate queueing and congestion, and reduce
the network average delay time. The With Upgrades scenario includes the Do Minimum infrastructure
upgrades and the additional upgrades listed in Table 2-3.

2.3 Assessment years and time periods

Table 2-5 summarises the scenarios and years assessed. Each scenario was assessed for two peaks
consistent with the Base Model:

> 7:15AM — 9:15AM
> 4:30PM - 6:30PM.

Table 2-5 Scenarios assessed
. 2018 2026 2036
Scenario
AM Peak PM Peak ‘ AM Peak PM Peak ‘ AM Peak PM Peak

Do Nothing (Base) v v - - - -
Network Capacity Model - - - - v v
Do Minimum - - v v v v
With Upgrades - - v v v v
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3 Assumptions

This section outlines the assumptions underlying the Future Models and the metrics for assessing network
and intersection performance.

3.1 Future Model assumptions
This section outlines the assumptions adopted in the development of the Future Models:
All bus routes and timetables were assumed to remain the same as in the Base Model.
The peak hours were assumed to remain consistent with the Base Model for each peak.
The traffic profile for each future peak was assumed to remain consistent with the Base Models.

Adjustments were made to some signal phase times to balance flows caused by future growth and traffic
reassignment. Cycle times were assumed to remain consistent with the Base Model.

Pedestrian phases at signalised intersections were assumed to remain consistent with the Base Model as
no future pedestrian modelling was available.

Assessment of intersections that were not calibrated in the Base Model is not recommended.
Assessment of travel time on routes that were not calibrated in the Base Model is not recommended.

The model only considers road vehicles (cars, trucks and buses), so does not include any improvements
to public transport, walking or cycling infrastructure.
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3.2 Performance metrics

This section outlines the performance metrics used for assessing the Base and Future Models.

3.2.1 Network performance metrics

Model operation is quantified based on a number of statistical outputs. Table 3-1 provides a summary of the
network performance statistics reported for this study.

Table 3-1 Network performance metrics

Total traffic demand veh

The total number of trips that enter the network during the
modelled hour

The total number of vehicles that arrive at their destination
during the modelled peak hour

Total vehicles arrived veh The total vehicles arrived includes vehicles generated during

the warm-up period that arrive during the simulated period, so
may be higher than the total traffic demand

) . The distance travelled by all vehicles in the network
Vehicle kilometres travelled (VKT) km

Useful for identifying savings in road user and external costs

The total travel time of all vehicles across the network

Vehicle hours travelled (VHT) hrs Useful for identifying network efficiency and performance,

possible congestion issues and future travel time savings

The number of times a vehicle stops, summed across all

Total number of stops stops vehicles in the network

Average number of kilometres travelled by vehicles all

Average vehicle kilometres travelled km ; )
vehicles in the network

Average time travelled in network sec Average time spent in the network across all vehicles
Average number of stops stops Average number of stops per vehicle

Average speed for all vehicles in the network
Average speed km/hr
Equivalent to VKT divided by VHT

Average delay time for all vehicles in the network

Delay time is the difference between the experienced travel
time on a route, and the travel time on that route under free-

Average delay sec flow conditions

Useful for assessing the impacts of each scenario on road
users

The number of vehicles that were unable to enter the

modelled network during the modelled period
Unreleased demand veh

Unreleased demand is caused by queueing that extends to
the edge of the modelled network

The microscopic/mesoscopic network checker removes
vehicles that are stationary in the model for too long

Deleted vehicles veh This is designed to prevent unrealistic gridlocks, such as at

roundabouts, where vehicles in the real world are capable of
manoeuvring to avoid each other
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DPIE requested Cardno to provide key network performance statistics per person. Table 3-2 shows the
assumed vehicle occupancies for each vehicle type. The following network statistics were provided by
person in the study area:

> Total persons arrived

> Total person-kilometres travelled
> Total person-travel time

> Average speed

> Average delay.

Table 3-2 Assumed vehicle occupancies

Vehicle type

Light vehicles Heavy vehicles Buses

Assumed occupancy (persons) 1.11 1.00 30.00

3.2.2 Travel time

Travel time data was used to validate the Base Model. It provides an indication of congestion hotspots along
a particular route within a network and can be used to compare the future network performance. Travel times
along five key routes were compared between scenarios. Average speed along each route is also provided.
Cardno has adopted a colour code based on the speed ratio along the length of the route. Speed ratio is
simulated speed divided by the posted speed limit. Table 3-3 shows the colour code used throughout this
report.

Table 3-3 Speed ratio colour code

Speed ratio

0.00 -0.30 0.50 -0.67

Cardno also extracted travel times on Parramatta Road between the PRCUTS precincts.

3.2.3 Intersection performance metrics

The following performance metrics were used in the analysis of intersections:

> Delay time: Average delay experienced by all vehicles at the intersection

> Level of service (LOS): An intersection performance measure that is based on delay per vehicle
> Queue length®: Maximum queue length by approach.

Table 3-4 shows the level of service categories for intersections in NSW from Guide to Traffic Generating
Developments (Roads and Traffic Authority, 2002).

For signalised intersections, level of service is based on the weighted average delay of all approaches. For
unsignalised intersections (priority intersections and roundabouts), level of service is based on the maximum
delay of all approaches.

Intersections operating at LOS C or better are considered satisfactory. LOS D indicates that the intersection
is approaching capacity and an accident study may be required. LOS E indicates that the intersection is at
capacity, and this level of service is generally unsuitable for unsignalised intersections. LOS F indicates that
the intersection is failing and requires additional capacity.

3 Intersections in the PRCUTS precincts only.
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Table 3-4 Level of service criteria for intersections

Level of -
. Description
service

Good operation Less than 14 seconds
‘ Good operation, with acceptable delays and spare capacity 15 — 28 seconds
Satisfactory operation 29 — 42 seconds
Near capacity 43 — 56 seconds
E At capacity 57 — 70 seconds
= Capacity exceeded More than 70 seconds

Source: Guide to Traffic Generating Developments (Roads and Traffic Authority, 2002)

The average delay on each approach is measured from the preceding intersection. Consequently, if the
gqueue from one intersection spills back to the preceding intersection, this delay is captured at the second
intersection and not the first. Where intersections are closely spaced, this may result in the intersection that
is causing the delay appearing to perform better than other intersections nearby.

3.2.4 Network plots
DPIE requested the following network plots:
> Traffic density: Simulated vehicles per lane per kilometre over the modelled period

> Speed ratio: Simulated average speed over the modelled period for each section divided by the posted
speed limit for that section

> Heavy vehicle proportions on each link.
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4 Future demand development

This section provides an overview of the process used for deriving the future traffic demand. The
methodology is outlined below. The numbered steps were completed by Cardno.

The Public Transport Project Model (PTPM) was run by TINSW with the latest land-use and travel demand
assumptions from STM. The specifics of these assumptions were documented in Strategic Transport
Modelling Interface Methodology (VIAE Consulting, October 2020). This report is provided in Appendix D.
The PTPM was run with the Precinct Parking Module (PPM) which applies additional travel costs to the
private vehicle mode to reduce its utility and reflect capacity constraints not otherwise accounted for. The
PTPM matrices with PPM penalties were provided to Cardno to complete Steps 1 to 3.

Steps 1 to 3 are based on the methodology outlined in Strategic Transport Modelling Interface Methodology
(VIAE Consulting, October 2020).

Estimation of future growth using the PTPM 2018 and 2036 demand matrices (refer to Section 4.1).

Incremental application of the future growth to the Base Model demand to determine the point at which
the network capacity is reached (refer to Section 4.2).

Comparison of the network-wide vehicle kilometres travelled (VKT) between the Network Capacity
Model (Step 2) and the future demand scenarios from PTPM using the PPM penalties (refer to
Section 4.3).

SGS Economics & Planning (SGS) were commissioned by DPIE to review and update the land-use
projections within the study area. The updated land-use was supplied to Transport for NSW to run the STM,
PTPM and PPM. PwC were commissioned by DPIE to apply the PTPM growth to the STFM using a modified
methodology designed to account for negative growth in the PTPM. The methodology for this assessment
was outlined in PRCUTS Transport Model Update Recommendations Action Plan, updated based on
comments from TINSW (PwC, June 2021). This report has been provided in Appendix E. The STFM
matrices from the PwC update were provided to Cardno to complete Step 4.

Estimation of the future traffic demand using the outputs from the STFM (refer to Section 4.4).

This methodology has been endorsed by Transport for NSW and DPIE for use in this project. The
assumptions and limitations of the methodology are explained in Appendix D and have been acknowledged
by both agencies.

The following sections describe the methodology, assumptions and results of each stage.
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4.1 PTPM growth estimation

This section outlines the methodology used to extract the future growth from the PTPM and summarises the
results. The PTPM only includes the AM Peak.

The PTPM demands for the 2018 base-year scenario and 2036 high-growth scenario were extracted. The
PTPM cordon provided included 119 centroids, consisting of:

65 external gates representing origins/destinations outside the study area

15 additional gates representing the approaches to the future WestConnex (WCX) Rozelle Interchange
(not present in the 2018 base-year scenario cordon)

27 internal zones representing origins/destinations inside the study area

Three zones representing train stations

Seven zones representing light rail stops

Two zones representing other destinations (Glebe Island Container Terminal and Glebe Point Ferry).
Appendix F shows the PTPM cordon and zoning for 2018 and 2036.

Only the entrance and exit points to the WestConnex Rozelle Interchange on City-West Link Road were
included in the model. Consequently, any trips between the following centroids do not enter the modelled
road network at any point:

New M4 Motorway Western Harbour Tunnel
M8 Motorway Victoria Road.

The demands between these centroids were removed from the matrix. Note that the demands between the
centroids listed above and all other centroids in the study area remain in the matrix as these vehicles will
enter the modelled network.

The PTPM includes four road-user vehicle types:
Cars Rigid heavy vehicles
Light commercial vehicles (LCV) Articulated heavy vehicles.

The Aimsun model only differentiates between light vehicles and heavy vehicles. The PTPM matrix was
aggregated to produce two separate matrices representing light and heavy vehicles.

Growth across the study area was determined separately for each OD pair in the strategic model. The
growth was calculated based on a subtraction of the 2018 PTPM matrix from the 2036 PTPM matrix. Zones
that only exist in the 2036 PTPM matrix (i.e. those representing the WestConnex Rozelle Interchange) were
assigned zero demand in 2018.

The strategic model growth was disaggregated to match the zoning structure already established in the
Aimsun model. As was the case with the Base Model, the vehicle demand for train stations and light rail
stops in the study area was low. These were not included as separate centroids in the Base Model, with the
demand for these locations incorporated into the surrounding zone/s. The growth at these locations was
similarly incorporated into the surrounding zones in the Aimsun model.
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4.2 Incremental growth application

The traffic demand was incrementally applied to the Base Model to determine the network capacity. The
following methodology was used:

Add a fixed proportion of the PTPM growth to the Base Model demand.
Apply this demand to the Aimsun model.

Run the model and extract the model input count (the number of vehicles that are able to enter the
model during the simulation period).

Graph the proportion of growth applied versus the model input count for each scenario to determine
the maximum network capacity.

The network capacity was assumed to occur at the proportion of the PTPM growth applied where the
number of vehicles able to enter the model during the simulation period is at a maximum.

Figure 4-1 shows the demand applied and number of vehicles arrived in the network by the end of the
simulation period for the proportions of the PTPM demand applied. The application of 40 per cent, to the
nearest five percent, of the PTPM growth to the Base Network resulted in a peak in the number of vehicles
able to enter the model during the simulation period.
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Figure 4-1 Incremental growth application results
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4.3 Comparison of network capacity VKT to PPM penalty scenarios

The following procedure was used to determine the PTPM scenario with PPM penalty that most closely
corresponds to the Network Capacity Model:

Calculate the change in vehicle kilometres travelled (VKT) between the Aimsun Network Capacity
Model and Base Model as a percentage of the Base Model VKT

For each PPM penalty scenario, determine the change in VKT between the PTPM future scenario and
PTPM base scenario as a percentage of the base VKT

Compare the Aimsun VKT change to the PTPM VKT change and identify which PPM penalty scenario
has a VKT closest to that of the Aimsun model.

Figure 4-2 shows the change in VKT from the PTPM base scenario (2018) with each PPM penalty scenario
applied. PPMO resulted in an increase in VKT of 10.1 per cent while PPM60 resulted in a decrease of 11.0
per cent. The Network Capacity Model (2036 40% Growth) exhibited a decrease in VKT of 3.9 per cent
compared to the Aimsun base scenario (2018). A decrease of 3.9 per cent corresponds to between PPM30
and PPM45 in the PTPM.
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Figure 4-2 Comparison of Aimsun and PTPM VKT changes between scenarios

Cardno was advised by Transport for NSW and DPIE that to maintain consistency with other precincts along
the corridor, PPM15 would be applied to all subsequent modelling.
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4.4 STFM demand estimation

SGS Economics & Planning (SGS) were commissioned by DPIE to review and update the land-use within
the study area. The updated land-use was supplied to Transport for NSW to run the STM, PTPM and PPM.
PwC were commissioned by DPIE to apply the PTPM growth to the STFM using a modified methodology
designed to account for negative growth in the PTPM. The methodology for this assessment was outlined in
PRCUTS Transport Model Update Recommendations Action Plan, updated based on comments from
TINSW (PwC, June 2021). The STFM matrices from the PwC update for the study area were provided to
Cardno.

The STFM was run with two scenarios:
No Development
With Development.

Cardno was instructed by DPIE to use the With Development scenario in the Aimsun model. All future
references to the STFM demand in this report refer to the With Development scenario demand.

This section outlines the methodology for developing the future traffic demands using the STFM matrices.
The steps are briefly outlined below:

Growth in the STFM for each origin-destination (OD) pair was calculated by subtraction of the base
year matrix (2018) from the future year matrix (2026 or 2036)

The STFM growth was disaggregated to match the Aimsun zoning structure.
The growth was applied to the base matrices.
The future matrices were profiled using the same profile as the base matrices.

The following sections summarise the STFM and Aimsun demands.

441 STFM demand summary

This section provides a summary of the STFM demand

4411 WestConnex demands

The STFM demands include trips that only use the WestConnex tunnels and do not interact with the surface
network at all. Figure 4-3 shows the number of trips in each year and peak that only use the WestConnex
network within the study area. Only the entry and exit portals to WestConnex are part of the model, so
vehicles that do not use the surface network at all are not included in the Aimsun models. This demand was
removed from the STFM demands prior to calculating the STFM growth in the study area.
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Figure 4-3 STFM WestConnex-only trips
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4.4.1.2  STFM trip distribution
Trips were classified based on their origin and destination:

> External-external (through trips): Trips with both origin and destination outside the study area, but that
transit through the study area

> Internal-external: Trips with an origin inside the study area but destination outside the study area

> External-internal: Trips with an origin outside the study area but destination inside the study area

> Internal-internal: Trips with both origin and destination inside the study area.

Figure 4-4 shows the distribution of trips in the study area. The main observations are listed below.

> Trips entirely within the study area only represent a small proportion of the total demand in each peak.

> Trips with either an origin or destination in the study area, but not both, make up between 35 and 38 per
cent of the total demand in each peak. Trips from the study area to external destinations are typically
higher in the AM Peak, while trips from external destinations to the study area are higher in the PM Peak.

> Through trips (external-external) make up about 60 per cent of the total demand in each year.
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Figure 4-4 STFM trip distribution
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4.4.1.3 STFM demand summary

Figure 4-5 shows the STFM demand in each future year. These values exclude the WestConnex-only trips
identified in Section 4.4.1.1.
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Figure 4-5 STFM demand in each future year

Table 4-1 provides a summary of the STFM demand and growth between 2019 and the two future years for
each vehicle type. The main findings are discussed below.

> Between 2019 and 2026, the overall traffic demand increases by 11 per cent in the AM Peak and 13 per
cent in the PM Peak. This corresponds to an additional 6308 and 7879 trips respectively.

> There is a decrease in the total heavy vehicle demand between 2019 and 2026 of two per cent in the AM
Peak and four per cent in the PM Peak. The reduction is cause by diverting through traffic truck trips to
WestConnex.

> Both light and heavy vehicle volumes increase between 2026 and 2036. The total traffic increase from
2019 is 19 per cent in the AM Peak and 21 per cent in the PM Peak.

Table 4-1 STFM growth summary
AM Peak ‘ PM Peak
Light Heavy All vehicles Light Heavy All
vehicles vehicles vehicles vehicles vehicles
2019 59,749 7406 67,156 61,020 8373 69,393
2026 66,057 7256 73,313 68,899 8019 76,918
2019 — 2026 6308 -150 6157 7879 -354 7525
growth (+11%) (-2%) (+9%) (+13%) (-4%) (11%)
2036 71,873 8158 80,031 75,341 8555 83,896
2019 — 2036 12124 752 12876 14321 182 14503
growth (+20%) (+10%) (+19%) (+23%) (+2%) (+21%)
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442 Aimsun traffic demand
The STFM growth was disaggregated to match the Aimsun zoning structure.

Figure 4-5 shows the STFM demand in each future year. The values indicated exclude the WestConnex-
only trips identified in Section 4.4.1.1.
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Table 4-3 summarises the future demand for the Aimsun model. The key observations are highlighted
below.

> The STFM heavy vehicle demand for the base year is much higher than the Aimsun model demand. The
Aimsun demand was validated using traffic surveys for more than 80 intersections across the study area.

> Application of the heavy vehicle growth from STFM (including negative growth) results in a number of
ODs with negative heavy vehicle trips in the Aimsun matrix. Table 4-2 shows that the STFM growth
results in about 10 to 14 per cent of ODs having a negative heavy vehicle volume. These ODs were set to
zero trips in the Aimsun matrix, which is a conservative assumption as it increases the number of vehicles
in the model.

Table 4-2 ODs with negative trips in the Aimsun traffic demand

Number of ODs with negative HV trips Total number of negative HV trips

AM Peak PM Peak AM Peak PM Peak

3085 3347 1498 2015
2026 (13%) (14%) (30%) (64%)
2432 2640 1366 1901
2036 (10%) (11%) (21%) (46%)

> The Aimsun growth is higher than the STFM growth because:

- The Aimsun growth includes an additional year of growth (2018-2019) as the Aimsun base year is
2018 while the STFM base year is 2019.

- ODs where the demand became negative when the STFM growth was applied were set to nil which
introduces more trips into the matrix.
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Table 4-3 Aimsun traffic demand
AM Peak PM Peak ‘
Light Heavy All vehicles Light Heavy All
vehicles vehicles vehicles vehicles vehicles
2019 65,185 3409 68,594 73,711 1428 75139
2026 75,507 4687 80194 84,454 2989 87443
2019 — 2026 10,322 1278 11,600 10,743 1,561 12,304
growth (+16%) (+37%) (17%) (15%) (109%) (16%)
2036 80,129 5458 85587 90,233 3395 93628
2019 — 2036 14,944 2,049 16,993 16,522 1,967 18,489
growth (23%) (60%) (25%) (22%) (138%) (25%)
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5 Base Model operational results

This section outlines the Base Model operational results. The development, calibration and validation of the
Base Models was previously outlined in Base Model Development Report (Cardno, 28 October 2020). The
results in this section establish the base reference case for comparative assessment with future scenarios.

5.1 Data inputs
The Base Models were developed using the following inputs:
Cordon matrices from the STFM
Intersection counts
Travel time data from TomTom
Traffic signal data, including historical phase times, cycle times and offsets

Public transport operations from the GTFS feed.

5.2 Model specifications and assumptions

The traffic model was developed to replicate the road network conditions observed at the time of
development. The settings and parameters of note from the Base Model are:

Aimsun version 8.4.3% was used to develop the Base Models

The vehicle experiment results were calculated from stochastic route choice (SRC) using vehicle paths
derived from dynamic user equilibrium (DUE) assignment

Signals were coded as fixed using historical timings from SCATS data in 15-minute intervals
(microsimulation area) or one-hour intervals (mesoscopic simulation area)

The peak periods were identified using traffic counts across all surveyed intersections:
AM Peak: 7:15AM — 9:15AM
PM Peak: 4:30PM — 6:30PM.

The Base Model was developed in accordance with Traffic Modelling Guidelines (Roads and Maritime
Services, 2013). The calibration and validation results showed that the Base Model provides an
acceptable representation of existing conditions, including:

High network-wide calibration with over 89 per cent of turns having a GEH less than five in the AM
Peak and over 90 per cent in the PM Peak

High statistical correlation between modelled and observed turning volumes
Modelled travel time on key routes fits well with the observed data.
The Base Model Development Report (Cardno, October 2020) is attached to this report as Appendix A.

The Base Model was reviewed by Arup on behalf of DPIE and Transport for NSW and the findings
summarised in Base Model Peer Review (Arup, March 2020) which is attached to this report as Appendix B.
The model and report were refined based on Arup’s comments and resubmitted to Arup for independent
review. The model was subsequently endorsed as fit for purpose by Arup.

4 2020-06-03 (b46ec77181 x64 Python 2)
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5.3 Existing network performance

53.1 Network performance summary

Table 5-1 summarises the Base Model network performance results for all peaks. Traffic demand is highest
in the PM Peak, and this corresponds to a higher VKT and VHT. However, network performance is generally
worse in the AM Peak with a lower mean speed and increased average delay. Unreleased demand is very
low in both peaks.

Table 5-1 Network performance results — Base Model

2018 Base Model results

Network performance metric

AM Peak PM Peak
All vehicles
Total traffic demand veh 68,595 75,142
Total vehicles arrived veh 68,933 74,849
Total kilometres travelled (VKT) km 168,922 188,415
Vehicle hours travelled (VHT) hr 6718 6988

Average per vehicle

Average kilometres travelled km 2.5 25
Average time travelled in network s 147 138
Average speed km/hr 27.6 29.0
Average delay s 78 71

Unreleased demand

Unreleased demand veh 4 3
(% of total demand) (%) (0.0%) (0.0%)

5.3.2 Person statistics

Table 5-2 shows key network statistics per person based on the assumed vehicle occupancies outlined in
Section 3.2.1.

Table 5-2 Network statistics by person — Base Model

2018 Base Model results

Network performance metric AM Peak PM Peak

Network statistics by vehicle type

Total vehicles arrived veh 65,210 3361 73,284 1486
Total kilometres travelled (VKT) km 158,156 9785 183,672 4531
Vehicle hours travelled (VHT) hr 6254 401 6800 176
Average speed km/hr 27.7 27.0 29.0 28.6
Average delay s 78 78 71 69

Network statistics by person

Total persons arrived person 72,698 3361 81,699 1486
Total person-kilometres travelled km 176,316 9785 204,762 4531
Total person-hours travelled hr 6973 401 7581 176
Average speed per person km/hr 27.7 27.0 29.0 28.6
Average delay per person S 87 78 79 69
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5.4 Existing travel times

This section provides an overview of the travel times on key routes and through the PRCUTS precincts in the
2018 Base Model.

5.4.1 Travel times on key routes

Travel times on key routes were validated in the development of the Base Model. Table 5-3 lists the
modelled 2018 travel times on each route. The average speed along each route is also included. The colour
code shown was presented in Section 3.2.2 and excludes any temporary speed reductions such as school
zones.

Note that the travel times shown in this table are for vehicles that traverse the full length of the route only.

Table 5-3 Travel times on key routes — Base Model

- Travel time (s) Average speed (km/hr)
ir. 1

AM Peak PM Peak ‘ AM Peak PM Peak
NB 15.5

Route

Balmain Road

SB 188 169 18.3

NB 176 195 17.6
Crystal Street

SB 273 224 11.4

NB 312 284
Johnston Street

SB 254 302

EB 320 219 17.5
Marion Street r

EB 1165 881 19.1
Parramatta Road

WB 820 927

5.4.2 Travel times through precincts

Table 5-4 shows the modelled travel time through each precinct in each direction. Overleaf, Figure 5-1 and
Figure 5-2 show travel times through each precinct along Parramatta Road for the eastbound and
westbound directions respectively.

Table 5-4 Precinct travel times — Base Model
Travel time through precinct (s)
Direction
Taverners Hill Leichhardt Camperdown
AM Peak
Eastbound 407 390 223
Westbound 197 284 115
PM Peak
Eastbound 278 332 126
Westbound 215 292 179
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Note that the travel times shown in these graphs are the cumulative sum of the travel times of each section
along the route, so include vehicles that only traverse part of the route.
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Figure 5-1 Travel times between precincts (eastbound) —Base Model
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5.5 Existing intersection performance

This section provides an overview of intersection performance in the study area. The results shown are for
intersections in the PRCUTS precincts only. Detailed performance results for all intersections assessed are
provided in Appendix H.

5.5.1 Intersection operation

Table 5-5 and Table 5-6 show the intersection performance results for the AM and PM peaks respectively.
These intersections were among those calibrated using survey data as documented in Base Model
Development Report (Cardno, 2020). It is not recommended to assess the performance of intersections that
were not calibrated.

The following sections provide a brief summary of the turns, movements and intersections that are at or over
capacity in each peak. In general, most intersections along the corridor show acceptable performance for
through traffic on Parramatta Road, however there is in most cases insufficient capacity on the side roads
and some right turns from Parramatta Road.

Intersection performance at signalised intersections is based on the weighted average delay. Given that the
through traffic movements on Parramatta Road are considerably higher than other movements at these
intersections, overall intersection performance may be acceptable while there remain significant delays on
the side road approaches.

AM Peak

At Marion Street / Leichhardt Street / Balmain Road, the average delay on Balmain Road in both
directions exceeds 70 seconds which corresponds to LOS F. The worst approach is Balmain Road (S).
All movements on these approaches are LOS F across both hours.

While the overall performance of Pyrmont Bridge Road / Booth Street / Mallett Street is LOS D, delays on
Booth Street correspond to LOS E or F in both hours, and the right turn from Pyrmont Bridge Road is also
LOS E in both hours.

Parramatta Road / Liverpool Road is LOS C overall, but performance of the right turns from Liverpool
Road and Parramatta Road is LOS E with an average delay of more than 60 seconds in the second hour.

While the Parramatta Road movements at Sloane Street all have average delays of less than 38
seconds, most movements from Sloane Street in both directions are LOS E in both hours.

Parramatta Road / Old Canterbury Road / Tebbutt Street performs at LOS F due queue spillback from the
West Street intersection.

The left and right turns out of Norton Street at Parramatta Road perform at LOS F in the first hour of the
AM Peak. Performance improves to LOS C on the left turn and LOS E on the right turn in the second
hour.

The right turn from Parramatta Road into West Street experiences delays of over 140 seconds in both
hours. At this intersection, some movements on Flood Street also perform at LOS F.

The through and right turn movements from Crystal Street at Parramatta Road experience delays
exceeding 80 seconds in both hours, corresponding to LOS F. This intersection in particular is a
bottleneck in the AM Peak with the average delay eastbound on Parramatta Road also exceeding 80
seconds by the second hour.

At Parramatta Road / Catherine Street / Phillip Street, most movements on the side roads perform at
LOS E or worse in both hours. The highest delay is on the right turn movements. By the second hour, the
average delay on Catherine Street exceeds 200 seconds.

On Percival Road approaching Parramatta Road, average delay exceeds 70 seconds for all movements
by the second hour.

Average delays on Johnston Street and Northumberland Avenue were at least 52 seconds for all
movements, with some turns experiencing delays of up to 89 seconds. The right turn from Parramatta
Road also experienced heavy delays of up to 107 seconds.

The right turn from Bridge Road is LOS F in the first hour and LOS E in the second hour.
Average delay on Pyrmont Bridge Road is equivalent to LOS E in both peaks.
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At Parramatta Road / Mallett Street, delays increase throughout the AM Peak, with all movements on the
southern approach exceeding 70 seconds average delay by the second hour.

The side road movements at Parramatta Road / Missenden Avenue / Lyons Road experience delays of
up to 106 seconds. The worst-performing movements are on Lyons Road. The right turn from Parramatta
Road also has an average delay of 85 seconds in the first hour and 110 seconds in the second hour.

PM Peak

At Marion Street / Leichhardt Street / Balmain Road, average delay on Balmain Road in both directions
corresponds to LOS F. Delays on the southern approach are highest and were up to 89 seconds.

At Liverpool Road, the right turn from Parramatta Road is LOS F in both peaks with delays up to 159
seconds. The right turn from Liverpool Road is also LOS E in the first hour but improves to LOS D in the
second.

The northern approach to Parramatta Road / Sloane Street is over capacity in both hours with delays
exceeding 62 seconds on all approaches. Most movements on the southern approach are also LOS E in
both hours.

At Parramatta Road / Norton Street, the right turn from Norton Street performs at LOS E in both peaks,
but all other movements have average delays less than 56 seconds (LOS D or better).

Overall intersection performance at Parramatta Road / Flood Street / West Street is LOS E in both hours
of the PM Peak. Average delays on at least one movement on all approaches except West Street
corresponds to LOS F in one or both hours. The worst performing movements are the through and right
turn from Flood Street, all movements on Parramatta Road in the westbound direction and the right turn
from Parramatta Road (W) into West Street.

All movements on Crystal Street at Parramatta Road experience delays corresponding to LOS F in one or
both hours. In particular, the through and right turn movements experience protracted delays of up to 153
seconds. The right turn from Parramatta Road into Crystal Street also has an average delay
corresponding to LOS E in both hours.

The left turn from Phillip Street onto Parramatta Road has an average delay corresponding to LOS F in
both hours. This is caused by downstream queueing which prevents vehicles from turning into Parramatta
Road.

The through and right turn movements on Johnston Street have average delays of up to 107 seconds.
The right turn from Parramatta Road into Johnston Street also experiences delays up to 82 seconds
(LOS F).

The right turn from Parramatta Road at Bridge Road is LOS E in the first hour and LOS F in the second
hour. The right turn from Bridge Road is also LOS E in the second hour.

Pyrmont Bridge Road experiences long delays in both hours that correspond to LOS F. The maximum
delay is 116 seconds. In the second hour, queueing on Parramatta Road in the westbound direction also
results in delays of up to 70 seconds.

Mallett Street performs poorly in both directions. The average delay on the left and through movements is
LOS E in most instances, and the right turns are LOS F with average delays of up to 185 seconds.

The right turn out of Dalhousie Street has an average delay of up to 94 seconds and is LOS F in both
hours.

At Missenden Road, most movements on Missenden Road are LOS E in both peaks.
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Table 5-5

Intersection

Intersection performance results — Base Model (AM Peak)

7:15AM - 8:15AM

8:15AM - 9:15AM

LOS Vol.

: Delay LOS
() () (ved) (

19 | Marion Street / Norton Street S 1753 28.0
Marion Street / Leichhardt Street /

- Balmain Road S 1611 415
Pyrmont Bridge Road / Booth Street /

< Mallett Street S 1783 o1.0

39 | Parramatta Road / Liverpool Road S 4055 38.0

42 | Tebbutt Street / Lords Road S 1449 12.4

44 | Tebbutt Street / Hathern Street S 1425 19.7

45 | Parramatta Road / Sloane Street S 3975 18.3
Parramatta Road / Old Canterbury Road /

Y Tebbutt Street S sr2i 735

50 | Parramatta Road / Norton Street S 3285 24.6
Parramatta Road / Flood Street /

51 West Street S 3648 56.4
Parramatta Road / Crystal Street /

= Balmain Road S 3813 331
Parramatta Road / Catherine Street /

53 phillip Street S | 3305 | 149
Parramatta Road / Young Street /

e Percival Road S 3433 26.6
Parramatta Road /Northumberland Avenue

e / Johnston Street S 4059 29.1

69 | Parramatta Road / Bridge Road S 3964 38.2
Parramatta Road /Pyrmont Bridge Road /

i Denison Street S 3960 12.9

71 | Parramatta Road / Mallett Street S 3850 33.2

81 | Parramatta Road / Dalhousie Street S 3114 34.3
Parramatta Road / Missenden Avenue /

83 Lyons Road S 3455 39.7
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Table 5-6

Intersection

Intersection performance results — Base Model (PM Peak)

4:30PM - 5:30PM

5:30PM - 6:30PM

Delay LOS
(s)

LOS Vol.

19 | Marion Street / Norton Street S 1575 24.5
Marion Street / Leichhardt Street /

— Balmain Road S 1456 405
Pyrmont Bridge Road / Booth Street /

<0 Mallett Street S 1689 238

39 | Parramatta Road / Liverpool Road S 4584 335

42 | Tebbutt Street / Lords Road S 1656 16.0

44 | Tebbutt Street / Hathern Street S 1774 25.4

45 | Parramatta Road / Sloane Street S 4484 22.3
Parramatta Road / Old Canterbury Road /

. Tebbutt Street S 4065 17.7

50 @ Parramatta Road / Norton Street S 3595 32.0
Parramatta Road / Flood Street /

51 West Street S 4048 59.1
Parramatta Road / Crystal Street /

7 Balmain Road S 3971 384
Parramatta Road / Catherine Street /

53 phillip Street S | 3407 | 243
Parramatta Road / Young Street /

e Percival Road S 3468 16.7
Parramatta Road /Northumberland Avenue

e / Johnston Street S 4287 283

69 | Parramatta Road / Bridge Road S 3876 26.2
Parramatta Road /Pyrmont Bridge Road /

70 Denison Street S 3818 32.8

71 @ Parramatta Road / Mallett Street S 3494 19.1

81 | Parramatta Road / Dalhousie Street S 3551 35.4
Parramatta Road / Missenden Avenue /

83 Lyons Road S 3431 46.0

Figure 5-3 and Figure 5-4 show the intersection performance results on a map of the study area.
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Figure 5-3 Intersection level of service — Base Model (AM Peak)
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Figure 5-4 Intersection level of service — 2018 Base Model (PM Peak)
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5.5.2 Queue lengths at major intersections

Table 5-7 shows the maximum queue length at major intersections along Parramatta Road in the PRCUTS
precincts. On side roads, only queueing within the microsimulation area is included.

Table 5-7 Maximum queue length at major intersections in the PRCUTS precincts — Base Model
Maximum queue length (m)
Intersection Approach
AM Peak PM Peak |
N Dalhousie Street 87 114
Parrama_tta Road/ E Parramatta Road 91 86
Dalhousie Street
W | Parramatta Road 301 294
E Parramatta Road 32 32
Parramatta Highway / .
Hume Highway S Hume Highway 28 29
W | Parramatta Road 116 136
N Sloane Street 45 50
Parramatta Road / E Parramatta Road 291 328
Sloane Street S | Sloane Street 298 300
W | Parramatta Road 306 147
N Flood Street 134 231
Parramatta Road / E | Parramatta Road 476 487
Flood Street /
West Street S West Street 66 68
W | Parramatta Road 193 184
N Norton Street 72 71
e 2| E Parramatta Road 117 121
Norton Street
W Parramatta Road 35 37
E Parramatta Road 36 37
Parramatta Road /
Crystal Street / S Crystal Street 160 162
Balmain Road
W | Parramatta Road 115 116
N Catherine Street 176 68
Parramatta Road / E Parramatta Road 223 223
Catherine Street S | Catherine Street 98 105
W | Parramatta Road 51 48
N Young Street 104 100
Parramatta Road / E | Parramatta Road 66 58
Young Street / -
Percival Road S Percival Road 82 65
W Parramatta Road 244 41
N Johnston Street 56 54
Parramatta Road / E | Parramatta Road 83 81
Johnston Street /
Northumberland Avenue S Northumberland Avenue 45 44
W | Parramatta Road 146 140
E Parramatta Road 45 45
Parramatta Road / .
Bridge Road S Bridge Road 87 88
W | Parramatta Road 34 26
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Maximum queue length (m)
Intersection Approach
AM Peak PM Peak

N P t Bridge Road 73 164
Parramatta Road / yrmont Bridge Hoa
Pyrmont Bridge Road / E Parramatta Road 194 268
Denison Street
W | Parramatta Road 40 39
N Mallett Street 72 71
Parramatta Road / E Parramatta Road 36 39
Mallett Street S | Mallett Street 238 140
W | Parramatta Road 265 37
N Lyons Road 97 78
Parramatta Road / y
Lyons Road / E Parramatta Road 198 353
Missenden Road
S Missenden Road 62 103

5.6 Existing network plots

5.6.1 Traffic density

Figure 5-5 and Figure 5-6 show the simulated traffic density for the AM and PM peaks respectively. In both
peaks, traffic density is highest along Parramatta Road, with significant queueing approaching the
Parramatta Road / West Street / Flood Street intersection in the AM Peak. Other areas with high traffic
density include Crystal Street and the approaches to Victoria Road.

5.6.2 Speed ratio

Figure 5-7 and Figure 5-8 show the simulated speed ratio for the AM and PM peaks respectively. Speed
ratio is the average section speed as a proportion of the posted speed limit. The simulated speed ratio is low
along Parramatta Road, particularly eastbound in the AM Peak and westbound in the PM Peak. Speed ratio
is low on most approaches to signalised intersections along Parramatta Road, Victoria Road and City-West
Link Road. Simulated speeds on Crystal Street and Stanmore Road, and their approaches, were low in both
peaks also.

5.6.3 Heavy vehicle proportions

Figure 5-9 and Figure 5-10 show the proportion of the total traffic volume on each link that is heavy
vehicles. The proportion of heavy vehicles is significantly higher in the AM Peak than in the PM Peak on
most roads. In the AM Peak, the heavy vehicle proportion on Parramatta Road westbound and City-West
Link Road westbound is more than eight per cent. There is also high heavy vehicle traffic on Norton Street,
Livingstone Road and Glebe Point Road.
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Parramatta Road Corridor Urban Transformation Strategy
2018 Base Model
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Figure 5-5 Simulated density — Base Model (AM Peak)

Parramatta Road Corridor Urban Transformation Strategy
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Figure 5-6 Simulated density — Base Model (PM Peak)
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Parramatta Road Corridor Urban Transformation Strategy
2018 Base Model

Speed ratio
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Figure 5-7 Speed ratio — Base Model (AM Peak)

Parramatta Road Corridor Urban Transformation Strategy
2018 Base Model
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Figure 5-8 Speed ratio — Base Model (PM Peak)
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Parramatta Road Corridor Urban Transformation Strategy
2018 Base Model
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Figure 5-9 Heavy vehicle proportions — Base Model (AM Peak)

Parramatta Road Corridor Urban Transformation Strategy
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Figure 5-10 Heavy vehicle proportions — Base Model (PM Peak)
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6 Do Minimum operational results

The Do Minimum model was used to identify network deficiencies in the future network performance. It
included the following infrastructure upgrades:

City-West Link road additional eastbound lane between Waratah Street and James Street
Parramatta Road / West Street right turn lane extension

Missenden Road speed limit reduction

Parramatta Road / Crystal Street right turn lane extension

WestConnex Rozelle Interchange including Iron Cove Tunnel from Victoria Road to Anzac Bridge.

The above upgrades were outlined in greater detail in Section 2.1. These models identify deficiencies in the
future road network absent any upgrades beyond those already implemented or under construction.

6.1 Do Minimum network performance

6.1.1 Network performance summary

Table 6-1 shows the network performance results for the Do Minimum scenario. The key findings are
summarised below.

Between 2018 and 2026, the total traffic demand increases by 11,598 trips in the AM Peak and 12,301
trips in the PM Peak. There are an additional 5394 trips in the AM Peak and 6185 trips in the PM Peak in
2036 compared to 2026.

In 2026, the total distance travelled by all vehicles in the simulation (VKT) increases by 13.3 per cent in
the AM Peak and by 7.8 per cent in the PM Peak. In 2036, these increases are 13.5 per cent and 8.3 per
cent. These are less than the proportional increase in demand in each peak which results in a lower
average kilometres travelled per vehicle.

This reduction is primarily caused by the WestConnex tunnels. VKT is only measured while vehicles are
on the modelled road network, which excludes the tunnels. Vehicles that use the tunnels for part of their
journey have a lower distance travelled in the network, which increases the proportion of shorter trips
within the study area.

Vehicle hours travelled (VHT) generally increases more than the increase in demand, which indicates
greater congestion in the network.

In the AM Peak, average speed increases by 2.4 kilometres per hour between 2018 and 2026. The
increase is 1.1 kilometres per hour up to 2036. In the PM Peak, the increase is 2.0 and 0.2 kilometres per
hour. Network improvements including WestConnex, upgrades to Parramatta Road eastbound and
upgrades to City-West Link Road eastbound have improved travel times on these roads. Some key
congestion hotspots from 2018 such as Victoria Road and Parramatta Road have lower traffic volumes
due to WestConnex.

Average speed is also higher because vehicles using the WestConnex tunnels no longer have to traverse
the surface network. The tunnels, such as the Iron Cove Tunnel, bypass some of the most congested
parts of the network, which improves the overall vehicle average speed.

Average delay time increases in all years and peaks, with the greatest increase in the PM Peak in both
years.

In 2026, the total of unreleased and deleted vehicles is 706 vehicles in the AM Peak and 740 vehicles in
the PM Peak. These represent 0.9 per cent of the total demand. In 2036, the number of vehicles
unreleased and deleted is 2110 in the AM Peak and 2738 in the PM Peak. Unreleased demand is
discussed in the next section.

6.1.2 Person statistics

Table 6-2 shows key network statistics per person for the Do Minimum scenario based on the assumed
vehicle occupancies outlined in Section 3.2.1.

80018116 | 10 March 2022 | Commercial in Confidence 47



DO Cardno

Future Modelling Report
Inner West Sydney Suburbs including Parramatta Road Corridor Urban Transformation Strategy

Table 6-1 Network performance results — Do Minimum
026 036
e 0 perfo a e e Do e ompared to Base Do e ompared to Base
All vehicles
) +11,598 +12,301 +16,992 +18,486
Total traffic demand veh 80,193 87,443 (+16.9%) (+16.4%) 85,587 93,628 (+22.6%) (+24.6%)
; ; +9971 +10,324 +12,029 +11,736
Total vehicles arrived veh 78,904 85,173 (+14.5%) (+13.8%) 80,962 86,585 (+16.1%) (+15.7%)
: +22,544 +14,681 +25,511 +15,636
Total kilometres travelled (VKT) km 191,466 203,096 (+13.3%) (+7.8%) 194,433 204,051 (+13.5%) (+8.3%)
: +953 +1601 1824 +2910
Vehicle hours travelled (VHT) hr 7671 8589 (+14.2%) (+22.9%) 8542 9898 (+26.1%) (+41.6%)
Average per vehicle
: -0.0 -0.1 -0.0 -0.2
Average kilometres travelled km 2.4 2.4 (-1.0%) (5.3%) 2.4 2.4 (-1.9%) (:6.4%)
: : -1 +15 +11 +43
Average time travelled in network s 146 153 (:0.4%) (+10.9%) 158 181 (+8.39%) (+31.5%)
+2.4 +2.0 +1.1 +0.2
Average speed km/hr 30.0 31.0 (+8.6%) (+7.0%) 28.7 29.2 (+3.6%) (+0.8%)
+1 +16 +13 +45
Average delay S 79 87 (+1.1%) (+23.0%) 91 115 (+18.4%) (+63.6%)
Unreleased demand
Unreleased demand veh 73 417 +69 +414 916 1839 +912 +1836
(% of total demand) (%) (0.1%) (0.5%) (1.1%) (2.0%)
Deleted vehicles veh 633 323 +633 +323 1194 899 +1194 +899
(% of total demand) (%) (0.8%) (0.4%) (1.4%) (1.0%)
Total unreleased and deleted veh 706 740 +702 +737 2110 2738 +2106 +2735
(% of total demand) (%) (0.9%) (0.8%) (2.5%) (2.9%)
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Table 6-2 Network statistics by person — Do Minimum
026 036
e O perto a e e A Pea P Pea A Pea P Pea
Network statistics by vehicle type
Total vehicles arrived veh 73,916 4517 82,113 2890 75,395 5094 83,200 3219
Total kilometres travelled (VKT) km 178,438 11,681 195,520 7111 179,825 13,255 195,592 8015
Vehicle hours travelled (VHT) hr 7108 478 8262 298 7861 593 9492 376
Average speed km/hr 30.0 314 30.8 38.6 28.6 30.2 29.0 36.3
Average delay s 79 74 88 62 92 83 117 79
Network statistics by person
Total persons arrived person 82,403 4517 91,541 2890 84,052 5094 92,753 3219
Total person-kilometres travelled km 198,927 11,681 217,970 7111 200,473 13,255 218,050 8015
Total person-hours travelled hr 7924 478 9210 298 8763 593 10,582 376
Average speed per person km/hr 30.0 314 30.8 38.6 28.6 30.2 29.0 36.3
Average delay per person s 88 74 98 62 102 83 130 79
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6.1.3 Unreleased demand

Unreleased demand refers to vehicles that are unable to enter the study are by the end of the simulation
period. This is caused by queueing on their arrival link that extends back to the edge of the study area. High
unreleased demand is an indication of significant network congestion.

The following sections outline the total unreleased demand and locations of unreleased demand in the AM
and PM peaks for the Do Minimum scenario.
AM Peak

The unreleased demand in the AM Peak is 73 vehicles in 2026 and 916 vehicles in 2036. Figure 6-1 and
Figure 6-3 show the locations of unreleased demand in 2026 and 2036 respectively. The main locations with
unreleased demand are discussed below.

Unreleased demand on Shaw Street is caused by the nearby Crystal Street / Shaw Street / Stanmore
Road / New Canterbury Road intersection. This totals 31 vehicles in 2026 and 143 vehicles in 2036.

While there is no unreleased demand on Old Canterbury Road in 2026, in 2036, 180 vehicles are
unreleased due to queueing from the Old Canterbury Road / Railway Terrace intersection.

Queueing on West Street causes unreleased demand on Station Street up to 269 vehicles in 2036.

Unreleased demand on Darling Street and Robert Street is caused by queueing on Victoria Road.

PM Peak

The unreleased demand in the PM Peak is 417 vehicles in 2026 and 1839 vehicles in 2036. Figure 6-2 and
Figure 6-4 show the locations of unreleased demand in 2026 and 2036 respectively. The main locations with
unreleased demand are discussed below.

Unreleased demand on Bridge Road is 210 vehicles in 2026 and 297 vehicles in 2036. This is cause by
queueing from the Bridge Road / Ross Street intersection.

Queueing on Old Canterbury Road approaching Railway Terrace causes 76 vehicles to be unreleased in
2026 and 212 vehicles in 2036.

Queueing on West Street causes unreleased demand on Station Street up to 162 vehicles in 2036.

Glebe Point Road experiences queueing in 2036 that results in 137 vehicles being unreleased.
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Parramatta Road Corridor Urban Transformation Strategy
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Parramatta Road Corridor Urban Transformation Strategy
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6.2 Do Minimum travel times

This section provides an overview of travel times on key routes and through the PRCUTS precincts in the
2026 and 2036 Do Minimum scenarios.

6.2.1 Travel times on key routes

Table 6-3 lists the modelled travel times on each route in the 2026 and 2036 Do Minimum scenarios. The
key findings are discussed below.

Travel times on Balmain Road in both directions decreased. Traffic volumes on Balmain Road
significantly decreased with WestConnex. In 2018, the northbound volume was 354 vehicles, and in the
southbound direction the volume was 160 vehicles. In 2026, these are reduced to 218 and 122 vehicles
respectively.

Travel times on Crystal Street increase in both directions, however the greatest increase is approaching
Parramatta Road. In the AM Peak, travel times in that direction increased by 23 seconds in 2026 and by
24 seconds in 2036.

Travel times generally increased on Johnston Street. In the PM Peak, the southbound travel time
increased by 125 seconds in 2026 and 91 seconds in 2036. The traffic volume was lower in 2036 due to
congestion elsewhere in the network, unreleased vehicles and deleted vehicles which resulted in an
apparent improvement in performance.

In 2026, travel times on Marion Street in the eastbound direction decreased in the AM Peak. Due to a
combination of WestConnex and improvements in the eastbound direction along Parramatta Road,
Marion Street becomes a less attractive rat-run, resulting in improved performance. However, travel times
in the westbound direction increased by 56 seconds. In 2036, travel times in both peaks increased, with
the greatest increase being in the PM Peak (up to 202 seconds).

The number of vehicles using Parramatta road decreases due to WestConnex. Furthermore, network
improvements such as an additional eastbound travel lane between Sloane Street and West Street,
extended right turn bays at West Street and Crystal Street, and signal optimisation improve eastbound
travel times. In the 2026 AM Peak, the resulting decrease represents a travel time saving of 261 seconds
in the eastbound direction. In the 2026 PM Peak, the decrease is 32 seconds. However, the higher traffic
volume by 2036 means that the eastbound travel time is 70 seconds longer in the AM Peak and 30
seconds longer in the PM Peak than the 2018 values.

Travel times in the westbound direction increase by 165 seconds in the 2026 AM Peak and 217 seconds
in the 2026 PM Peak. This is caused by additional congestion at key intersections including at West
Street and Crystal Street. The increases are 302 and 223 seconds respectively in 2036.

Note that the travel times shown in this table are for vehicles that traverse the full length of the route only.
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Table 6-3 Travel times on key routes — Do Minimum
Do Minimum results ‘ Compared to 2018 Base
Travel times (s) Average speed (km/hr) ‘ Travel times (s) Average speed (km/hr)
AM Peak PM Peak AM Peak PM Peak ‘ AM Peak PM Peak AM Peak PM Peak

2026

NB 288 254 -44 +4 +2.4 -0.3
Balmain Road

SB 169 140 -19 -29 +2.1 +4.2

NB 199 186 +23 -9 -2.1 +0.8
Crystal Street

SB 238 249 -35 +25 +1.7 -1.4

NB 288 282 -24 -2 +1.7 +0.1
Johnston Street

SB 264 427 +10 +125 -0.9 -6.1

EB 243 214 -77 -5 +5.5 +0.6
Marion Street

WB 261 202 +52 -3 -5.3 +0.5

EB 904 849 -261 -32 +5.5 +1.0
Parramatta Road

WB 985 1144 +165 +217 -4.5 -4.5
2036

NB 324 390 -8 +140 +0.4 7.4
Balmain Road

SB 186 149 -2 -20 +0.2 +2.7

NB 200 203 +24 +8 -2.1 -0.6
Crystal Street

SB 253 477 -20 +253 +0.9 -7.3

NB 297 289 -15 +5 +1.0 -0.4
Johnston Street

SB 278 393 +24 +91 -2.1 -4.8

EB 335 421 +15 +202 -0.8 -12.3
Marion Street

WB 279 313 +70 +108 -6.7 -9.4

EB 1235 911 +70 +30 -1.1 -0.8
Parramatta Road

WB 1122 1150 +302 +223 -7.3 -4.6
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6.2.2 Travel times through precincts

Table 6-4 shows the modelled travel time through each precinct in each direction. Overleaf, Figure 6-5 and
Figure 6-6 show travel times through each precinct along Parramatta Road for the eastbound and
westbound directions respectively.

AM Peak

> Eastbound travel time through Taverners Hill is reduced from the Base Model in both 2026 and 2036. The
reduction is caused by an additional lane provided between Sloane Street and West Street.

> Eastbound travel time through Leichhardt is also lower in 2026 than in 2018 due to upgrades around
Crystal Street, however by 2036 the travel time through Leichhardt is higher than in the Base Model.

> In the westbound direction, travel time increased from 2018 to 2026 and 2036 in Taverners Hill and
Leichhardt, and remained about the same through Camperdown.

PM Peak
> Intersection upgrades improve the eastbound travel time through Leichhardt in the PM Peak.

> Eastbound travel time through Taverners Hill is about the same in 2026 as in 2018, but increases by over
90 seconds in 2036.

> Eastbound travel times through Camperdown increase by 20 seconds from 2018 to 2026 and by an
additional 27 seconds from 2026 to 2036.

> In the westbound direction, travel times through Taverners Hill remain about the same, while those
through Leichhardt and Camperdown increase in both future years. The increase through Leichhardt is 39
seconds in 2026 and 57 seconds in 2036, while in Camperdown, this amounts to 30 additional seconds in
2026 and 50 seconds in 2036.

Table 6-4 Precinct travel times — Do Minimum

Travel time through precinct (s)

Direction 2026 2036
Taverners Hill Leichhardt Camperdown Taverners Hill Leichhardt | Camperdown

AM Peak

Eastbound 307 259 188 291 446 231
Westbound 227 359 110 244 430 113

PM Peak

Eastbound 276 313 146 363 312 173
Westbound 203 331 209 218 349 229
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Note that the travel times shown in these graphs are the cumulative sum of the travel times of each section
along the route, so include vehicles that only traverse part of the route.
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Figure 6-5 Travel times between precincts (eastbound) — Do Minimum
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Figure 6-6 Travel times between precincts (westbound) — Do Minimum
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6.3 Do Minimum intersection performance

This section provides an overview of intersection performance in the study area in the Do Minimum scenario.
The results shown are for intersections in the PRCUTS precincts. Detailed performance results for all
intersections assessed are provided in Appendix H.

6.3.1 Intersection operation

Table 6-5 and Table 6-6 show the intersection performance results for the AM and PM peaks respectively.
These intersections were among those calibrated using survey data as documented in Base Model
Development Report (Cardno, 2020). It is not recommended to assess the performance of intersections that
were not calibrated.

The following sections provide a brief summary of the key turns, movements and intersections that are at or
over capacity in each peak. In general, the performance of side roads already noted as over capacity in the
Base Model deteriorated, with most approaches to Parramatta Road performing at LOS E or F by 2036.
Some other side roads that were not over capacity in 2018 are over capacity by 2026 or 2036. Some right
turns from Parramatta Road also exhibited protracted delays in 2026 and/or 2036.

Intersection performance at signalised intersections is based on the weighted average delay. Given that the
through traffic movements on Parramatta Road are considerably higher than other movements at these
intersections, overall intersection performance may be acceptable while still recording significant delays on
the side road approaches.

The performance of some movements or intersections may appear to improve as the proportion of the
demand that arrives at the intersection by the end of the simulation period is reduced by the high levels of
congestion in the model in this year.

AM Peak

While the Marion Street and Leichhardt Street approaches to Marion Street / Leichhardt Street / Balmain
Road continue to perform acceptably (LOS C or better), all movements on Balmain Road have average
delays exceeding 72 seconds (LOS F). Overall intersection remains LOS C in 2026 and LOS C/D? in
2036.

In 2026, both movements from Booth Street at Pyrmont Bridge Road / Booth Street / Mallett Street have
delays of over 67 seconds. In 2036, average delays on this approach exceed 74 seconds, corresponding
to LOS F. The right turn from Pyrmont Bridge Road continues to perform at LOS E up to 2036.

Liverpool Road experiences average delays of up to 249 seconds by 2036, and delays increase over the
simulation period as queues build up on Parramatta Road. Overall intersection performance deteriorates
from LOS C in 2018 to LOS F in the second hour in 2036.

Parramatta Road / Norton Street continues to perform at LOS B up to 2036. The right turn movement out
of Norton Street is LOS E in both hours. Additionally, the right turn from Parramatta Road performs at
LOS F in the first hour in 2036, up from LOS D in 2018.

The performance of Parramatta Road / Flood Street / West Street deteriorates from LOS D in 2018 to
LOS F by 2026. Almost all movements at this intersection perform at LOS F with delays exceeding 100
seconds on Parramatta Road (E), West Street and the right turns from Parramatta Road (W) and Flood
Street.

The through and right turn movements out of Crystal Street remain LOS F, but the maximum delay
increases from 91 seconds to 149 second by 2026.

Queueing on Young Street and Percival Road increase throughout the peak period, with delays on these
side roads exceeding 100 seconds in the second hour by 2036. Overall intersection performance
deteriorates from LOS B/C to LOS C/D by 2036.

All movements on Northumberland Drive perform at LOS F by 2026, and on Johnston Street by 2036.
Overall performance in the second hour is worse as queues build up over the simulation period. Level of
service goes from LOS C in 2018 to LOS E by 2036.

5 LOS C in the first hour and LOS D in the second hour.
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All movements on Bridge Road continue to fail in 2026 and 2036. By 2036, the eastbound Parramatta
Road movement at this location is also LOS F.

Queueing on Missenden Road and Lyons Road build up over the simulation period such that these
approaches perform at LOS F by the second hour of the AM Peak by 2026. The right turn from
Parramatta Road remains LOS F in both future years.

PM Peak

As was the case in the Base Model, Balmain Road (S) at Marion Street / Leichhardt Street / Balmain
Road is over capacity with delays corresponding to LOS F in both hours. However, due to WestConnex,
the volume on Balmain Road (N) is reduced, and LOS improves from LOS F in 2018 to LOS D in 2036.

While all movements at Pyrmont Bridge Road / Booth Street / Mallett Street were acceptable in 2018,
performance in the second hour particularly deteriorates by 2036 with all movements on Booth Street and
Mallett street experiencing average delays corresponding to LOS E or F.

Delay on the right turn from Liverpool Road increases from LOS E/D in 2018 to LOS F/F in 2026. By
2036, the left turn is also over capacity at LOS E/F. Overall intersection performance is LOS E in 2036.

Tebbutt Street / Lords Road and Tebbutt street / Hathern Street perform at LOS E in the second hour in
2036. This is caused by queue spillback from Parramatta Road along Tebbutt Street.

All southbound movements on Sloane Street remain over capacity in both future years with LOS E or F
recorded. Overall intersection performance is LOS D in the second hour by 2036.

Norton Street is severely over capacity by 2036 with average delays of over 200 seconds observed. The
right turn from Parramatta Road also experiences delays corresponding to LOS E. Overall intersection
performance is LOS E in 2026 and 2036.

Parramatta Road / Flood Street / West Street performed at LOS E in 2018. By 2026, all movements
except those on Parramatta Road (W) perform at LOS E or worse and the overall intersection delay is 73
seconds. By 2036, overall intersection delay is 104 seconds.

Parramatta Road / Crystal Street performs similarly to the Base Model, with the main delays being all
movements on Crystal Street. Average delay increases from 38 seconds in 2018 to 47 seconds in 2036.

All movements on Catherine Street are LOS F in both hours. Additionally, Parramatta Road westbound is
LOS F in the second hour with delays exceeding 75 seconds.

At Parramatta Road / Northumberland Avenue / Johnston Street, the side road movements remain over
capacity up to 2036. Traffic volume on the right turn from Parramatta Road is reduced with WestConnex,
and performance of this movement improves from LOS F in 2018 to LOS E by 2036.

All movements on Bridge Road at Parramatta Road are LOS F by 2036. Additionally, the right turn from
Parramatta Road at this location is also LOS F, with delays of up to 287 seconds experienced.

Pyrmont Bridge Road performs at LOS F in both hours. By the second hour, queueing on Parramatta
Road in the westbound direction at this location also results in LOS F for these movements. Overall
intersection performance remains LOS D up to 2036.

All movements except the left and through movements on Parramatta Road (W) at Parramatta Road /
Missenden Road / Lyons Road are LOS E or F in 2026 and 2036. Overall intersection performance
corresponds to LOS F also.
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Table 6-5 Intersection performance results — Do Minimum (AM Peak)

7:15AM - 8:15AM

8:15AM - 9:15AM 7:15AM - 8:15AM 8:15AM - 9:15AM

Intersection
Vol. Delay LOS \/e] Delay LOS Vol. Delay LOS Vol. Delay LOS

Marion Street / Norton Street S 1879 28.6 ‘

20 | Marion Street / Leichhardt Street / Balmain Road S 1628 33.1 ‘
Pyrmont Bridge Road / Booth Street /

30 Mallett Street S 2149 53.2 ‘ E

39 | Parramatta Road / Liverpool Road S 4279 48.0 F

42 | Tebbutt Street / Lords Road S 2000 27.3 ‘

44 | Tebbutt Street / Hathern Street S 1936 23.6 ‘

45 | Parramatta Road / Sloane Street S 4495 20.6 ‘
Parramatta Road / Old Canterbury Road /

47 Tebbutt Street S 4076 50.4 ‘

50 | Parramatta Road / Norton Street S 3463 21.9 ‘

51 | Parramatta Road / Flood Street / West Street S 4278 76.6 ‘

52 | Parramatta Road / Crystal Street / Balmain Road S 4018 48.2

53 | Parramatta Road / Catherine Street / Phillip Street S 3480 37.6 ‘

67 | Parramatta Road / Young Street / Percival Road S 3571 25.3 ‘
Parramatta Road /Northumberland Avenue

e / Johnston Street S 4275 36.6 58.0 ‘ E

69 | Parramatta Road / Bridge Road S 4060 38.5 61.0 ‘ E

70 Parramatta Road /Pyrmont Bridge Road / s 2117 10.4 111 ‘
Denison Street

71 @ Parramatta Road / Mallett Street S 4225 54.9 4164 50.2 39.6 ‘

81 | Parramatta Road / Dalhousie Street S 3322 38.9 3350 325 47.8 ‘
Parramatta Road / Missenden Avenue /

83 Lyons Road S 3859 41.4 3900 55.6 46.7 ‘

80018116 | 10 March 2022 | Commercial in Confidence

58



(.D Cardno Future Modelling Report

Inner West Sydney Suburbs including Parramatta Road Corridor Urban Transformation Strategy

Table 6-6 Intersection performance results — Do Minimum (PM Peak)
2036
4:30PM - 5:30PM 5:30PM - 6:30PM 4:30PM - 5:30PM 5:30PM - 6:30PM

Vol. Delay LOS Vol. Delay LOS Vol. Delay LOS Vol. Delay LOS
(veh) ©) (veh) (s) (veh) (s) (veh) (s)

Intersection Type

19 | Marion Street / Norton Street S 1650 22.7 1701

20 | Marion Street / Leichhardt Street / Balmain Road S 1245 29.8 C 1361 335 1290 37.9 C 1523 47.0
Pyrmont Bridge Road / Booth Street /

30 Mallett Street S 1921 41.4 C 1771 44.8 1996 31.4 1738 65.8 ‘ E

39 | Parramatta Road / Liverpool Road S 4637 29.0 C 4928 312 4821 44.0 4642 59.6 ‘ E

42 | Tebbutt Street / Lords Road S 1880 22.6 1894 19.8 1987 25.0 1744 70.3 E

44 | Tebbutt Street / Hathern Street S 2008 24.5 2091 25.1 2029 25.2 1982 67.2 =

45 | Parramatta Road / Sloane Street S 4654 33.0 C 4999 39.9 4854 30.1 4712 50.1 ‘

47 Parramatta Road/Old Canterbury Road / S | 3958 | 2238 4239 | 134 4149 | 166 3802 | 763 F
Tebbutt Street

50 @ Parramatta Road / Norton Street S 3399 32.6 C 3561 56.9 3564 61.1 3613 51.1

51 | Parramatta Road / Flood Street / West Street S 4278 73.2 4529 64.9 4347 81.5 4041 106.4 F

52 | Parramatta Road / Crystal Street / Balmain Road S 3771 30.9 C 3957 53.0 3988 43.6 3691 46.8 ‘

53 | Parramatta Road / Catherine Street / Phillip Street S 3199 36.9 C 3318 78.1 3427 39.7 3177 57.0 ‘ E

67 | Parramatta Road / Young Street / Percival Road S 3041 145 - 3303 39.7 3289 17.7 3075 35.1
Parramatta Road /Northumberland Avenue

68 / Johnston Street S 3877 42.3 C 4255 82.9 4203 44.7 4096 78.7 ‘ =

69 | Parramatta Road / Bridge Road S 3533 50.9 ” 3740 47.4 3741 47.6 3413 84.3 ‘ F
Parramatta Road /Pyrmont Bridge Road /

70 Denison Street S 3502 35.4 C 3817 43.2 3708 49.2 3477 44.4 ‘

71 @ Parramatta Road / Mallett Street S 3682 32.3 C 4067 32.3 3823 36.3 3743 36.6

81 Parramatta Road / Dalhousie Street S 3735 44.9 3957 101.5 3772 84.4 3807 86.8 F

gg Parramatta Road /Missenden Avenue / s | 3492 712 F ‘ 3875 | 114.9 3754 | 63.3 3731 | 1095 F
Lyons Road

Figure 6-7 and Figure 6-8 show the intersection performance results on a map of the study area.
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Figure 6-7 Intersection level of service — Do Minimum (AM Peak)

80018116 | 10 March 2022 | Commercial in Confidence 60



Q’) Cardno Future Modelling Report

Inner West Sydney Suburbs including Parramatta Road Corridor Urban Transformation Strategy

oy
i‘.é’i Lind

Figure 6-8 Intersection level of service — Do Minimum (PM Peak)
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6.3.2 Queue lengths at major intersections

Table 6-7 shows the maximum queue length at major intersections along Parramatta Road in the PRCUTS

precincts. On side roads, only queueing within the microsimulation area is included.

Table 6-7 Maximum queue length at major intersections in the PRCUTS precincts — Do Minimum

Maximum queue length (m)

Intersection Approach 2026 2036
AM Peak PM Peak AM Peak PM Peak
N Dalhousie Street 157 325 209 331
Parramatta Road /
Dalhousie Street E Parramatta Road 91 88 93 90
W Parramatta Road 301 295 300 297
E Parramatta Road 31 32 32 33
PEIEIELE o uely | S | Hume Highway 29 28 27 28
Hume Highway
w Parramatta Road 139 136 99 136
N Sloane Street 44 54 49 60
Parramatta Road / E Parramatta Road 299 376 329 319
Sloane Street S | Sloane Street 299 299 299 297
w Parramatta Road 302 144 302 174
N Flood Street 231 239 205 240
Parramatta Road / E | Parramatta Road 473 480 492 494
Flood Street /
West Street S West Street 74 69 73 74
w Parramatta Road 194 190 194 192
N Norton Street 72 71 73 70
EMPETERE. X0El ) E | Parramatta Road 119 118 113 114
Norton Street
W Parramatta Road 65 62 65 65
E Parramatta Road 37 37 34 36
Parramatta Road /
Crystal Street / S Crystal Street 168 161 170 161
Balmain Road
W Parramatta Road 116 125 121 123
N Catherine Street 185 186 176 183
Parramatta Road / E Parramatta Road 223 225 189 225
Catherine Street S | Catherine Street 100 103 103 101
w Parramatta Road 52 50 52 43
N Young Street 105 105 107 113
Parramatta Road / E | Parramatta Road 66 67 60 61
Young Street / -
Percival Road S Percival Road 84 62 91 73
W Parramatta Road 244 40 244 41
N Johnston Street 56 57 56 55
Parramatta Road / E | Parramatta Road 82 82 93 84
Johnston Street /
Northumberland Avenue S | Northumberland Avenue 44 42 45 44
w Parramatta Road 200 251 243 251
E Parramatta Road 44 44 41 44
Parramatta Road / .
Bridge Road S Bridge Road 91 90 95 94
W Parramatta Road 34 31 33 34
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Maximum queue length (m) ‘

Intersection Approach 2026 2036

AM Peak PM Peak AM Peak PM Peak ‘

N Pyrmont Bridge Road 73 157 81 187
Parramatta Road /
Pyrmont Bridge Road / E Parramatta Road 200 270 199 265
Denison Street

W | Parramatta Road 37 40 40 35

N Mallett Street 81 80 80 81
Parramatta Road / E Parramatta Road 34 42 33 41
Mallett Street S | Mallett Street 241 233 242 233

W | Parramatta Road 264 33 262 39
Parramatta Road / N Lyons Road 95 96 96 99
Lyons Road / E Parramatta Road 181 489 211 494
Missenden Road

S Missenden Road 226 224 187 229

6.4 Do Minimum network plots

6.4.1 Traffic density

Figure 6-9 to Figure 6-12 show the simulated traffic density for the Do Minimum scenario. Traffic density is
generally highest along Parramatta Road, and at major side road approaches to the corridor including
Crystal Street, Catherine Street, Johnston Street and Mallett Street. In 2036, traffic density is also high on
roads below the corridor such as Stanmore Road and Salisbury Road.

6.4.2 Speed ratio

Figure 6-13 to Figure 6-16 show the simulated speed ratio for the Do Minimum scenario. Speed ratio is the
average section speed as a proportion of the posted speed limit. The simulated speed ratio is low along
Parramatta Road, particularly eastbound in the AM Peak and westbound in the PM Peak. Speed ratio is low
on most approaches to signalised intersections along Parramatta Road, Victoria Road and City-West Link
Road. In 2036, the speed ratio is reduced on parallel routes to Parramatta Road including Marion Street and
Salisbury Road as vehicles reroute to avoid congestion along the main corridor.

6.4.3 Heavy vehicle proportions

Figure 6-17 to Figure 6-20 show the proportion of the total traffic volume on each link that is heavy vehicles
for the Do Minimum scenario. The proportion of heavy vehicles is significantly higher in the AM Peak than in
the PM Peak on most roads.

In the AM Peak, the heavy vehicle percentage is highest on WestConnex, Victoria Road and Anzac Bridge.
The heavy vehicle proportion on Parramatta is also between eight and 10 per cent. The main north-south
routes used by heavy vehicles are Johnston Street, Balmain Road and Norton Street.

In the PM Peak, heavy vehicle proportions remain highest on WestConnex. The heavy vehicle proportion on
Parramatta Road is between four and eight per cent at most locations. The main north-south route used by
heavy vehicles is Balmain Road.
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Parramatta Road Corridor Urban Transformation
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Parramatta Road Corridor Urban Transformation
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Figure 6-15 Speed ratio — 2036 Do Minimum (AM Peak)

Figure 6-16 Speed ratio — 2036 Do Minimum (PM Peak)
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Parramatta Road Corridor Urban Transformation Strategy
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Figure 6-17 Heavy vehicle proportions — 2026 Do Minimum (AM Peak)

Figure 6-18 Heavy vehicle proportions — 2026 Do Minimum (PM Peak)
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Figure 6-19 Heavy vehicle proportions — 2036 Do Minimum (AM Peak)

Figure 6-20 Heavy vehicle proportions — 2036 Do Minimum (PM Peak)
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7 With Upgrades operational results

The With Upgrades model was used to optimise network performance by introducing localised infrastructure
upgrades across the study area. The upgrades included were discussed in Section 2.1.2. As discussed in
that section, the localised upgrades were Cardno’s suggestions for how the traffic performance of the
network could be improved, and are not endorsed by Council, DPIE, Transport for NSW or any other
stakeholders. Further traffic modelling is suggested during the Concept and Detailed Design stages to
assess the viability of these upgrades.

7.1 With Upgrades network performance

7.1.1 Network performance summary

Table 7-1 shows the network performance results for the With Upgrades scenario. The key findings are
summarised below.

The total traffic demand remains the same as the Do Minimum scenario.

The number of vehicles arrived increases in all peaks. The increase is greatest in the PM Peak in each
future year. In 2036, an additional 2554 vehicles arrive at their destination by the end of the simulation
period. This is a result of reduced congestion throughout the network, fewer unreleased vehicles and
fewer deleted vehicles.

In 2026, the total distance travelled by all vehicles in the simulation (VKT) increase by 0.8 per cent in the
AM Peak and 1.8 per cent in the PM Peak. In 2036, these increases are 1.8 per cent and 3.8 per cent
respectively. This is also a result of reduced congestion throughout the network as more vehicles are able
to complete their trips (ie travel further) in the simulation period.

Vehicle hours travelled (VHT) reduces in both peaks. In 2026, the reduction is up to 4.6 per cent and in
2036 the reduction is up to 3.5 per cent. This is a result of lower congestion in the model which increases
average speeds and decreases delay time.

Average speed increases by 0.6 kilometres per hour in the 2026 AM Peak and by 0.3 kilometres per hour
in the 2026 PM Peak. In 2036, these values are 0.4 and 0.3 respectively.

Average delay decreases by five to 10 seconds in 2026 and by up to 18 seconds in 2036.

The total of deleted and unreleased demand is reduced by 829 vehicles in the AM Peak and 993 vehicles
in the PM Peak. Unreleased demand is discussed in the next section.

7.1.2 Person statistics

Table 7-2 shows key network statistics per person for the With Upgrades scenario based on the assumed
vehicle occupancies outlined in Section 3.2.1.
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Table 7-1

Network performance results — With Upgrades

e O perto a e e pgrade e 0, pared Base pagrade e 0, Base
All vehicles
) 0 0 0 0
Total traffic demand veh 80,193 87,443 (+0.0%) (+0.0%) 85,587 93,628 0.0%) (0.0%)
" " +521 +1213 +1050 +2554
Total vehicles arrived veh 79,425 86,386 CoThy ey 82,289 89,139 (+1.3%) (+3.1%)
" +1566 +3708 +4049 +7668
Total kilometres travelled (VKT) km 193,032 206,804 (+0.8%) (+1.8%) 200,098 211,719 (+2.1%) (+3.8%)
: -351 -338 -163 -301
Vehicle hours travelled (VHT) hr 7320 8251 (-.6%) (3.9%) 8302 9597 (-1.9%) (:3.5%)
Average per vehicle
: +0.0 +0.0 0 0
Average kilometres travelled km 2.4 2.4 (+0.2%) (+0.4%) 2.4 2.4 (+0.8%) (+0.8%)
: : -5 -10 -4 -18
Average time travelled in network s 141 143 (:3.4%) (-6.4%) 153 164 (:2.4%) (-10.6%)
+0.6 +0.3 +0.4 +0.3
Average speed km/hr 30.6 31.3 (+2.1%) (+0.9%) 29.2 29.6 (+1.2%) (+1.2%)
-5 -10 -4 -18
Average delay s 74 77 (6.3%) (:11.3%) 86 97 (4.3%) (:20.9%)
Unreleased demand
Unreleased demand veh 31 107 -42 -310 715 472 -40 -1367
(% of total demand) (%) (0.0%) (0.1%) (0.8%) (0.5%)
Deleted vehicles veh 147 232 -486 -91 343 1273 -789 374
(% of total demand) (%) (0.2%) (0.3%) (0.4%) (1.4%)
Total unreleased and deleted veh 178 339 -528 -401 1058 1745 -829 -993
(% of total demand) (%) (0.2%) (0.4%) (1.2%) (1.9%)
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Table 7-2 Network statistics by person — With Upgrades
026 036
e O perto a e e A Pea P Pea A Pea P Pea
Network statistics by vehicle type
Total vehicles arrived veh 74,407 4547 83,272 2941 76,621 5196 85,652 3315
Total kilometres travelled (VKT) km 179,861 11,824 199,010 7316 184,947 13,802 202,828 8414
Vehicle hours travelled (VHT) hr 6779 459 7935 287 7619 597 9187 381
Average speed km/hr 30.6 31.9 31.1 38.8 29.2 30.3 29.3 36.1
Average delay s 74 69 78 55 86 81 98 72
Average per vehicle
Total persons arrived person 82,951 4547 92,833 2941 85,419 5196 95,487 3315
Total person-kilometres travelled km 200,513 11,824 221,860 7316 206,183 13,802 226,117 8414
Total person-hours travelled hr 7557 459 8846 287 8494 597 10,241 381
Average speed per person km/hr 30.6 31.9 311 38.8 29.2 30.3 29.3 36.1
Average delay per person s 83 69 87 55 96 81 110 72
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7.1.3 Unreleased demand

Unreleased demand refers to vehicles that are unable to enter the study are by the end of the simulation
period. This is caused by queueing on their arrival link that extends back to the edge of the study area. High
unreleased demand is an indication of significant network congestion.

The following sections outline the total unreleased demand and locations of unreleased demand in the AM
and PM peaks for the With Upgrades scenario.

AM Peak

Unreleased demand in 2026 is 31 vehicles which represents a reduction of 42 vehicles compared to the
Do Minimum. In 2036, the unreleased demand is 715 vehicles which is a reduction of 472 vehicles
compared to the Do Minimum.

In 2026, there was significant unreleased demand on Darling Street approaching Victoria Road, as well
as on Western Avenue near Parramatta Road. Unreleased demand as these locations have been
removed/reduced by localised intersection upgrades.

Localised intersection upgrades in 2036 resulted in a reduction of unreleased demand on Shaw Street
and Station Street. Unreleased demand on Old Canterbury Road and Parramatta Road was also
significantly reduced.

PM Peak

Unreleased demand in 2026 is 107 vehicles which represents a reduction of 310 vehicles compared to
the Do Minimum. In 2036, the unreleased demand is 472 vehicles which is a reduction of 1367 vehicles
compared to the Do Minimum.

Localised intersection improvements around Ross Street remove significant unreleased demand on
Bridge Road, St Johns Road and Western Avenue in 2026.

In 2036, reduced congestion along Parramatta Road and its approaches leads to the removal/reduction of
unreleased demand on Dalhousie Street, Tebbutt Street, Station Street, along Salisbury Road, around
Bridge Rod and St Johns Road and Glebe Point Road. Some unreleased demand remains on Old
Canterbury Road, Parramatta Road and Victoria Road.
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Parramatta Road Corridor Urban Transformation Strategy
2026 AM Peak .
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Parramatta Road Corridor Urban Transformation Strategy
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7.2 With Upgrades travel times

This section provides an overview of travel times on key routes and through the PRCUTS precincts in the
2026 and 2036 Do Minimum scenarios.

7.2.1 Travel times on key routes

Table 7-3 lists the modelled travel times on each route in the 2026 and 2036 Do Minimum scenarios. In
general, the intersection upgrades improve the performance of Parramatta Road and reduce queueing on
side road approaches. This reduces travel time on most routes compared to the Do Minimum scenario.

The With Upgrades scenario provides improvements to travel times along Balmain Road in both peaks
and future years. In 2026, travel times in the northbound direction are up to 15 seconds shorter than in
the Do Minimum scenario, while those in the southbound direction are up to 16 seconds shorter. In 2036,
the travel time savings are more extreme. In the 2036 PM Peak, travel times in the northbound direction
are more than two minutes faster, while those in the southbound direction are 28 seconds shorter in the
2036 AM Peak.

Travel times on Crystal Street generally improve in 2026, however travel times were longer in 2036 than
in the Do Minimum scenario. This is one of the most congested areas of the model in both scenarios.

Intersection improvements at Johnston Street reduce the southbound travel time by 109 seconds in 2026
and by 26 seconds in 2036. There are also improvements to travel times in the northbound direction in
the AM Peak in both years.

Travel times along Marion Street remain similar in 2026, but significantly improve in 2036, particularly in
the PM Peak. Intersection improvements along Parramatta Road make Marion Street a less attractive rat-
run which improves its performance. It is also less affected by queue spillback from Parramatta Road in
the second hour of the peak.

Travel times along Parramatta Road improve in both peaks and future years. Intersection improvements
significantly reduced travel times in the westbound direction on Parramatta Road. In the 2026 AM Peak,
travel times are reduced by 236 seconds, corresponding to an increase in average speed of 7.1
kilometres per hour. In the 2026 PM Peak, the reduction is 176 seconds. In 2036, 341 seconds are saved
in the AM Peak in the westbound direction, corresponding to an average speed increase of 8.6 kilometres
per hour compared to the Do Minimum scenario.

Note that the travel times shown in this table are for vehicles that traverse the full length of the route only.
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Table 7-3 Travel times on key routes — With Upgrades
Do Minimum results ‘ Compared to 2018 Base
Travel times (s) Average speed (km/hr) ‘ Travel times (s) Average speed (km/hr)
AM Peak PM Peak AM Peak PM Peak ‘ AM Peak PM Peak AM Peak PM Peak

2026

NB 281 239 -7 -15 0.4 1.3
Balmain Road

SB 153 131 -16 -9 2.2 1.7

NB 195 268 -4 82 0.3 -5.1
Crystal Street

SB 235 225 -3 -24 0.2 1.3

NB 268 287 -19 4 1.6 -0.3
Johnston Street

SB 273 317 9 -109 -0.8 5.1

EB 245 219 2 5 -0.2 -0.7
Marion Street

WB 284 199 23 -3 -1.8 0.4

EB 836 798 -67 -51 2.0 1.7
Parramatta Road

WB 748 968 -236 -176 7.1 3.5
2036

NB 280 263 -44 -126 25 6.4
Balmain Road

SB 158 138 -28 -11 3.3 1.8

NB 283 470 84 267 -4.6 -8.7
Crystal Street

SB 257 499 4 22 -0.2 -0.3

NB 272 281 -26 -8 2.0 0.6
Johnston Street

SB 264 367 -14 -26 1.2 1.1

EB 311 252 -24 -169 1.3 8.9
Marion Street

WB 286 222 7 -92 -0.5 7.4

EB 1058 837 -176 -74 3.0 2.2
Parramatta Road

WB 781 1136 -341 -14 8.6 0.2
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7.2.2 Travel times through precincts

Table 7-4 shows the modelled travel time through each precinct in each direction. Overleaf, Figure 7-5 and
Figure 7-6 show travel times through each precinct along Parramatta Road for the eastbound and
westbound directions respectively.

AM Peak

> Eastbound travel time through Taverners Hill is reduced from the Do Minimum scenario in both 2026 and
2036. In 2026, the reduction is 50 seconds and 27 seconds in 2036.

> Eastbound travel time through Leichhardt is also reduced, with the most significant reductions occurring
in the AM Peak. In 2026, the reduction is 34 seconds and in 2036 it is 43 seconds.

> The most significant reduction in the precinct travel time is through Leichhardt in the westbound direction.
In the Do Minimum scenario, the travel time in 2026 was 359 seconds and in 2036 it was 430 seconds.
With upgrades, these are reduced to 217 seconds and 242 seconds, a saving of over three minutes by
2036.

PM Peak

> Travel times through Taverners Hill are reduced in the eastbound direction by up to 51 seconds. Travel
times are slightly increased in the westbound direction which is caused by intersection and signal
optimisation to reduce queueing on side roads.

> Travel times also slightly increase in the westbound direction through Leichhardt in both future years.

> Through Camperdown, travel times decreased in both future years, with the greatest decrease occurring
in the westbound direction in 2026.

Table 7-4 Precinct travel times — With Upgrades
Travel time through precinct (s)
Direction 2026 2036

Taverners Hill Leichhardt Camperdown Taverners Hill Leichhardt | Camperdown

AM Peak
Eastbound 257 293 157 264 489 190
Westbound 244 217 99 261 242 104
PM Peak
Eastbound 261 304 150 312 332 147
Westbound 224 342 177 227 420 233
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Note that the travel times shown in these graphs are the cumulative sum of the travel times of each section
along the route, so include vehicles that only traverse part of the route.
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Figure 7-5 Travel times between precincts (eastbound) —With Upgrades
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Figure 7-6 Travel times between precincts (westbound) — With Upgrades
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7.3 With Upgrades intersection performance

This section provides an overview of intersection performance in the study area in the With Upgrades
scenario. The results shown are for intersections in the PRCUTS precincts. Detailed performance results for
all intersections assessed are provided in Appendix H.

7.3.1 Intersection operation
Table 7-5 and Table 7-6 show the intersection performance results for the AM and PM peaks respectively.

The following sections provide a brief summary of the turns, movements and intersections where there is a
notable improvement in performance between the Do Minimum scenario and corresponding With Upgrades
scenario. In general, the modelled upgrades provide additional capacity for the side road approaches to
Parramatta Road. This reduces the average delay on these approaches. In some cases, the green time for
side roads could be reduced due to additional turn lanes (ie higher capacity), which provides benefits for
traffic on Parramatta Road.

AM Peak

Table 7-5 shows the intersection performance for key intersections in the study area. Figure 7-7 shows the
performance of these intersections on a map of the study area.

Upgrades at Booth Street improve the overall intersection performance from LOS D/E in the 2036 Do
Minimum scenario to LOS C/C in the 2036 With Upgrades scenario. All movements on Booth Street have
acceptable delays (LOS C or better), in comparison to the Do Minimum scenario where they were LOS F.

While Parramatta Road / Flood Street / West Street remains over capacity in 2036, with upgrades, the
average delay is reduced from 144 seconds (LOS F) to 62 seconds (LOS E) in the second hour of the AM
Peak. Average delay is also reduced on the West Street and Flood Street approaches, although these
remain LOS F.

At Percival Road and Young Street, average delays on the side roads are reduced by intersection
upgrades, but overall intersection performance remains LOS D.

The overall performance of Parramatta Road / Northumberland Avenue / Johnston Street is improved,
with the average delay in the second hour decreased from 58 seconds (LOS E) to 46 seconds (LOS D).

Performance of Parramatta Road / Bridge Road improves as the average delay decreases from 61
seconds (LOS E) to 33 seconds (LOS C).

Performance of Parramatta Road / Missenden Road / Lyons Road is improved from LOS D to LOS C in
2036.All movements on Missenden Road except the right turn experience average delays less than 52
seconds (corresponding to LOS D), while in the Do Minimum scenario, these movements were all LOS E
or F.
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PM Peak

Table 7-6 shows the intersection performance for key intersections in the study area. Figure 7-8 shows the
performance of these intersections on a map of the study area.

Intersection improvements at Pyrmont Bridge Road / Booth Street / Mallett Street improve the overall
intersection performance. In 2036, overall delay in the second hour is reduced from 66 seconds (LOS E)
to 50 seconds (LOS D), and delays on Booth street and Mallett Street are reduced with upgrades.

Queue spillback on Parramatta Road affecting Tebbutt Street is greatly reduced with the upgrades, which
improves the performance of Tebbutt Street / Lords Road and Tebbutt Street / Hathern Road. Both
intersections perform acceptably in 2036 with upgrades.

Although the performance of Parramatta Road / Flood Street / West Street remains LOS F in 2036,
upgrades to the side road approaches reduce their average delays. Flood street in the PM Peak
experiences up to 845 seconds delay in 2036 Do Minimum, but with upgrades, this is reduced to 295.

Maximum delay on Young Street decreases from 141 seconds to 92 seconds with upgrades.

While remaining over capacity, overall delay at Parramatta Road / Northumberland Avenue / Johnston
Street is reduced from 79 seconds (LOS F) to 62 seconds (LOS E) in the second hour.

The performance of Parramatta Road / Bridge Road improves from LOS D/F to LOS C/D in 2036.

Parramatta Road / Missenden Road / Lyons Road remains over capacity, however the average delay is
decreased from 110 seconds to 85 seconds. Improvements on Lyons Road and Missenden Road reduce
the average delays associated with these approaches, but they remain LOS F.
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Table 7-5 Intersection performance results — With Upgrades (AM Peak)

7:15AM - 8:15AM

8:15AM - 9:15AM
Delay LOS Vol.

7:15AM — 8:15AM
Delay LOS Vol.

8:15AM - 9:15AM
Delay LOS

Intersection
Vol. Delay LOS Vol.

Marion Street / Norton Street S 1705 35.6 ‘

20 | Marion Street / Leichhardt Street / Balmain Road S 1364 30.5 ‘
Pyrmont Bridge Road / Booth Street /

=0 Mallett Street S 1845 394 ‘

39 | Parramatta Road / Liverpool Road S 4640 394

42 | Tebbutt Street / Lords Road S 1979 23.4 ‘

44 | Tebbutt Street / Hathern Street S 1960 18.7 ‘

45 | Parramatta Road / Sloane Street S 4682 26.5 ‘
Parramatta Road / Old Canterbury Road /

U Tebbutt Street S 4038 139 ‘

50 | Parramatta Road / Norton Street S 3384 53.2 ‘

51 | Parramatta Road / Flood Street / West Street S 4357 74.6 ‘

52 | Parramatta Road / Crystal Street / Balmain Road S 4006 54.0 F

53 | Parramatta Road / Catherine Street / Phillip Street S 3614 52.7 ‘

67 | Parramatta Road / Young Street / Percival Road S 3488 40.8 ‘
Parramatta Road /Northumberland Avenue

e / Johnston Street S 4116 62.3 ‘ e

69 | Parramatta Road / Bridge Road S 4028 38.7 ‘

70 Parramatta Road /Pyrmont Bridge Road / s 2087 20.2 ‘
Denison Street

71 @ Parramatta Road / Mallett Street S 3769 36.1 ‘

81 | Parramatta Road / Dalhousie Street S 3788 67.2 ‘
Parramatta Road / Missenden Avenue /

83 Lyons Road S 3812 44.0 ‘
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Table 7-6 Intersection performance results — With Upgrades (PM Peak)

: 4:30PM - 5:30PM 5:30PM - 6:30PM 4:30PM - 5:30PM 5:30PM - 6:30PM
Intersection 37/ £ ————
Vol. Delay LOS Vol. Delay LOS Vol. Delay LOS Vol. Delay LOS
(E) ©) (veh) ©) (veh) ©) (veh) ©)

19 | Marion Street / Norton Street S 1714 23.0 1791 29.3 1705 35.6 2008 39.8

20 | Marion Street / Leichhardt Street / Balmain Road S 1322 28.7 1399 33.9 1364 30.5 1604 51.8
Pyrmont Bridge Road / Booth Street /

30 Mallett Street S 1878 44.2 1987 47.6 1845 39.4 1964 50.4

39 | Parramatta Road / Liverpool Road S 4572 29.2 4969 334 4640 394 4933 48.0

42 | Tebbutt Street / Lords Road S 1819 20.7 1796 17.9 1979 234 2028 222

44 | Tebbutt Street / Hathern Street S 1852 17.9 1959 18.5 1960 18.7 2159 33.6

45 | Parramatta Road / Sloane Street S 4654 28.3 5080 31.6 4682 26.5 5039 395
Parramatta Road / Old Canterbury Road /

47 Tebbutt Street S 4042 17.9 4345 11.2 4038 13.9 4290 41.7

50 | Parramatta Road / Norton Street S 3360 30.3 3489 33.8 3384 53.2 3533 323

51 | Parramatta Road / Flood Street / West Street S 4472 83.1 F 4753 71.0 4357 74.6 4438 153.0

52 | Parramatta Road / Crystal Street / Balmain Road S 3805 44.9 3918 51.2 4006 54.0 3847 715

53 | Parramatta Road / Catherine Street / Phillip Street S 3472 53.2 3501 57.3 3614 52.7 3516 40.8

67 | Parramatta Road / Young Street / Percival Road S 3338 134 3338 30.3 3488 40.8 3362 27.6
Parramatta Road /Northumberland Avenue

68 / Johnston Street S 3963 355 4188 51.6 4116 62.3 4155 62.4

69 | Parramatta Road / Bridge Road S 4093 37.9 4228 35.1 4028 38.7 4027 51.0
Parramatta Road /Pyrmont Bridge Road /

70 Denison Street S 4080 25.0 4317 34.9 4087 40.2 4152 44.8

71 | Parramatta Road / Mallett Street S 3737 27.6 3942 28.9 3769 36.1 3747 30.8

81 | Parramatta Road / Dalhousie Street S 3708 459 4036 61.3 3788 67.2 4007 87.0

g Paramatta Road/Missenden Avenue / S | 3603 | 367 3899 | 413 3812 | 44.0 3794 | 854
Lyons Road

Figure 7-7 and Figure 7-8 show the intersection performance results on a map of the study area.
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Figure 7-7 Intersection level of service — With Upgrades (AM Peak)
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Figure 7-8 Intersection level of service — With Upgrades (PM Peak)
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7.3.2 Queue lengths at major intersections

Table 7-7 shows the maximum queue length at major intersections along Parramatta Road in the PRCUTS
precincts. On side roads, only queueing within the microsimulation area is included.

Table 7-7 Maximum queue length at major intersections in the PRCUTS precincts — With Upgrades

Maximum queue length (m)

Intersection Approach 2026 2036
AM Peak PM Peak AM Peak PM Peak
N Dalhousie Street 129 322 169 329
Parramatta Road /
Dalhousie Street E Parramatta Road 94 91 95 93
W Parramatta Road 301 291 301 295
E Parramatta Road 31 29 31 32
PEIEIELE o uely | S | Hume Highway 30 24 30 28
Hume Highway
w Parramatta Road 140 133 110 137
N Sloane Street 41 50 51 54
Parramatta Road / E Parramatta Road 345 379 312 334
Sloane Street S | Sloane Street 299 299 299 297
w Parramatta Road 304 153 306 143
N Flood Street 232 238 221 240
Parramatta Road / E | Parramatta Road 491 484 481 496
Flood Street /
West Street S West Street 70 70 69 66
w Parramatta Road 193 193 189 193
N Norton Street 74 72 75 76
EMPETERE. X0El ) E | Parramatta Road 111 113 116 113
Norton Street
W Parramatta Road 69 62 67 65
Parramatta Road / E Parramatta Road 36 35 36 35
Crystal Street / S Crystal Street 169 168 171 172
Balmain Road
W Parramatta Road 115 122 119 116
N Catherine Street 148 186 127 149
Parramatta Road / E Parramatta Road 42 226 45 225
Catherine Street S | Catherine Street 100 104 103 105
w Parramatta Road 52 52 52 48
N Young Street 104 88 105 105
Parramatta Road / E | Parramatta Road 57 68 57 68
Young Street / -
Percival Road S Percival Road 82 49 83 83
W Parramatta Road 243 34 244 41
N Johnston Street 50 56 56 56
Parramatta Road / E | Parramatta Road 87 83 93 91
Johnston Street /
Northumberland Avenue S Northumberland Avenue 45 37 43 43
W Parramatta Road 78 245 59 256
E Parramatta Road 80 84 79 85
PETEVIEIE REEE] ) S | Bridge Road 95 89 97 89
Bridge Road 9
W Parramatta Road 34 33 34 33
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Maximum queue length (m) ‘

Intersection Approach 2026 2036

AM Peak PM Peak AM Peak PM Peak ‘

N Pyrmont Bridge Road 111 192 116 205
Parramatta Road /
Pyrmont Bridge Road / E Parramatta Road 201 263 202 266
Denison Street

W | Parramatta Road 39 33 39 38

N Mallett Street 129 84 131 112
Parramatta Road / E Parramatta Road 41 41 39 41
Mallett Street S | Mallett Street 242 243 243 239

W Parramatta Road 259 42 269 43
Parramatta Road / N Lyons Road 96 96 98 93
Lyons Road / E Parramatta Road 168 210 164 488
Missenden Road

S Missenden Road 88 132 67 226

7.4 With Upgrades network plots

7.4.1 Traffic density

Figure 7-9 to Figure 7-12 show the simulated traffic density for With Upgrades scenario. The density results
are similar across the network to the Do Minimum scenario, however the impact of localised upgrades can
be seen in reduced densities on side roads to Parramatta Road, on Booth Street, along Salisbury Road and
on Liberty Street.

7.4.2 Speed ratio

Figure 7-13 to Figure 7-16 show the simulated speed ratio for the With Upgrades scenario. Speed ratio is
the average section speed as a proportion of the posted speed limit. The With Upgrades scenario shows
improvements to the speed ratio, particularly on side roads with intersection upgrades including Liverpool
Road, Booth Street and Missenden Road.

7.4.3 Heavy vehicle proportions

Figure 7-17 to Figure 7-20 show the proportion of the total traffic volume on each link that is heavy vehicles.
The proportion of heavy vehicles is significantly higher in the AM Peak than in the PM Peak on most roads.
There is no significant change to the heavy vehicle distribution with upgrades.
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Parramatta Road Corridor Urban Transformation Strategy
2026 With Upgrades
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Figure 7-9 Simulated density — 2026 With Upgrades (AM Peak)

Figure 7-10

Simulated density — 2026 With Upgrades (PM Peak)

Parramatta Road Corridor Urban Transformation Strategy
2036 With Upgrades
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Figure 7-11 Simulated density — 2036 With Upgrades (AM Peak) Figure 7-12 Simulated density — 2036 With Upgrades (PM Peak)
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Parramatta Road Corridor Urban Transformation Strategy
2026 With Upgrades
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Figure 7-13 Speed ratio — 2026 With Upgrades (AM Peak)

Figure 7-14 Speed ratio — 2026 With Upgrades (PM Peak)

Parramatta Road Corridor Urban Transformation Strategy
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Figure 7-15 Speed ratio — 2036 With Upgrades (AM Peak)

Figure 7-16 Speed ratio — 2036 With Upgrades (PM Peak)
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Parramatta Road Corridor Urban Transformation Strategy
2026 With Upgrades
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Figure 7-17 Heavy vehicle proportions — 2026 With Upgrades (AM Peak)

Figure 7-18 Heavy vehicle proportions — 2026 With Upgrades (PM Peak)

Parramatta Road Corridor Urban Transformation Strategy
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Figure 7-19 Heavy vehicle proportions — 2036 With Upgrades (AM Peak)

Figure 7-20 Heavy vehicle proportions — 2036 With Upgrades (PM Peak)
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8 Conclusion

This report documents the development and results of the hybrid mesoscopic / microscopic model of the
Parramatta Road corridor through Taverners Hill, Leichhardt and Camperdown, and the surrounding road
network. The purpose of the study was to assess the impact of traffic demands on the operation of the
corridor after the opening of the WestConnex interchange. The model will be used to develop strategies to
cater for that demand. The following scenarios were modelled in detail:

Base / Do Nothing
Do Minimum.
Two peaks were modelled to capture typical weekday operation:
7:15AM - 9:15AM
4:30PM — 6:30PM.
A summary of the main findings is presented below.

The traffic demand increased by 11,598 trips in the AM Peak and 12,301 trips in the PM Peak between
2018 and 2026. The increase between 2026 and 2036 was 5394 and 6185 trips respectively.

The key findings of the Do Minimum scenario are:

The total distance travelled by all vehicles in the simulation increases in both future years, but by
proportionally less than the demand increase which results in a lower average kilometres travelled per
vehicle

Vehicle hours travelled also increases in both future years, but network improvements including
WestConnex result in an increase in average speed between 2018 and 2026

Average delay increases in each future year, with the greatest increase in the PM Peak in both years

Up to three per cent of the total demand is either unreleased or deleted due to congestion across the
network

Travel times on most routes increase, although there is a short-term decrease in travel times on
Parramatta Road due to upgrades at West Street and Crystal Street

Many side road approaches to Parramatta Road are over capacity by 2026 and/or 2036 which results
in long queues and significant approach delays.

The localised upgrades were Cardno’s suggestions for how the traffic performance of the network could
be improved, and are not endorsed by Council, DPIE, Transport for NSW or any other stakeholders.
Further traffic modelling is suggested during the Concept and Detailed Design stages to assess the
viability of these upgrades.

The key findings of the With Upgrades scenario are:

The upgrades resulted in an increased number of vehicles arrived within the simulation period, fewer
unreleased vehicles and fewer deleted vehicles across all peaks

Vehicle kilometres travelled increased as more vehicles were able to complete their trips
Vehicle hours travelled decreased in all peaks as a result of less congestion within the study area

Average speed across the network increased with the upgrades and average delay time decreased by
up to 18 seconds in 2036

Less than 0.4 per cent of the total demand was unreleased or deleted in 2026, and less than two per
centin 2036

The upgrades provided travel time improvements to key routes across the study area including
Parramatta Road in both directions

Intersection performance was improved at most key locations, particularly for side road movements,
by providing additional capacity such as dedicated turning lanes and/or dual turning lanes.
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1 Introduction

1.1 Project background

Cardno was engaged by Department of Planning, Industry and Environment (DPIE) to investigate the traffic
network along the Parramatta Road corridor within the Inner West Council (IWC) local government area. The
study involves the development of a hybrid (microscopic/mesoscopic) traffic simulation model using Aimsun,
and the analysis of key sites on Parramatta Road using SIDRA Intersection. The purpose of the study is to
better inform future minor traffic and safety works.

Figure 1-1 shows the regional context of the study area. The study area is located in the Inner West suburbs
of Sydney approximately five kilometres south west of the CBD. The Parramatta Road is a key arterial road
corridor connecting the Sydney CBD to the metropolitan centre of Parramatta, as well as other major
destinations in inner western Sydney.

The boundary of the Parramatta Road corridor traffic model, the software platform and the locations and
types of traffic surveys for input into the model development have been previously endorsed Inner West
Council (IWC), Department of Planning, Industry and Environment (DPIE) and Transport for NSW (TfNSW)
and used as the basis for developing the base mode.

This report documents the development, calibration and validation of the hybrid Aimsun model. A separate
report was previously submitted detailing the SIDRA Intersection analysis (SIDRA Base Model Development
Report, Cardno, April 2019).

1.2 Project objectives
The objectives of the Parramatta Road Corridor Urban Transformation Study (PRCUTS) are to:

Evaluate the impacts of future infrastructure upgrades and trip reassignment in the study area on
Parramatta Road and other major corridors

Investigate future developments and land use changes in the study area
Asses the maximum network capacity and recommended public transport mode shift

Investigate optimal configuration of intersection improvements at key locations.

1.3 Scope of works
The traffic modelling scope of work for this traffic study is as follows:

Review existing relevant works, previous traffic studies and development patterns in the Parramatta Road
study area

Conduct traffic surveys and undertake analysis of the historical trends and existing traffic conditions within
the study area

Use existing strategic models to estimate current and future demands across the study area

Develop, calibrate and validate a Base Model to capture existing conditions on a typical weekday in the
study area to establish a reliable and robust platform for future year testing, in accordance with the
following guidelines:

Traffic Modelling Guidelines (Roads and Maritime Services, 2017)

Technical Direction TTD 2018/002: Traffic signals in microsimulation modelling (Roads and Maritime
Services, 2018)

Technical Direction TTD 2017/001: Operational modelling reporting structure (Roads and Maritime
Services, 2018).

Develop future year scenarios to assess the operation of Parramatta Road and the surrounding network in
the future
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1.4 Stakeholders

The key stakeholders for this project are:
Department of Planning, Industry and Environment (DPIE)?!
Inner West Council (IWC)
Transport for NSW (TfNSW)2.

1.5 Report outline

This report documents the Base Model development process, including discussion of the modelling
assumptions, stability, calibration and validation process, limitations and conclusions. It follows the
Operational Modelling Reporting Structure (Roads and Maritime Services, 2017) and is intended to be read
in isolation from previous reporting.

The structure of this report is outlined below:
Section 1 — Introduction

Section 2 — Existing conditions: discussion of the study area, explanation of the data inputs used in the
study including classified intersection counts, travel time data and signal timings, and existing congestion
locations

Section 3 — Model assumptions: explanation of the study methodology and discussion of the
assumptions underlying the development of the Base Model

Section 4 — Model stability: statistical analysis of the stability of the Base Model

Section 5 — Model calibration and validation: summary of the Base Model calibration and validation
results

Section 6 — Limitations: discussion of the limitations of the Base Model that could affect future
modelling, and suggestions for accounting for these limitations in future year model outputs

Section 7 — Conclusions.

! Formerly Department of Planning and Environment until 1 July 2019
2 Roads and Maritime Services existed as a separate agency until it was dissolved and functions transferred to Transport for NSW on
1 December 2019
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2 Existing conditions

2.1 Study area

The study area encompasses the precincts of Taverners Hill, Leichhardt and Camperdown which are all
within the IWC local government area. Figure 2-1 shows these precincts along Parramatta Road.

The study area includes the following key links:

Parramatta Road (Great Western Highway) between Haberfield and Ultimo including key intersections
with Liverpool Road (Hume Highway), Pyrmont Bridge Road and City Road (Princes Highway).
Parramatta Road is a major east-west route connecting the Sydney CBD to the Inner West, Strathfield,
Lidcombe and Parramatta. At the western extent of the study area, Parramatta Road connects to the M4
East, twin tunnels between Haberfield and Homebush. On the calibration date (17 October 2018), the M4
East was under construction. It was subsequently opened on 13 July 2019

City-West Link Road between the Anzac Bridge in Rozelle and Dobroyd Point. This road forms part of the
Western Distributor, a key link connecting North Sydney (via the Harbour Bridge) to Western Sydney. To
the west of the study area, City-West Link Road connects to Parramatta Road and the M4 East

Victoria Road between City-West Link Road and Parramatta River. Victoria Road is a major north-south
arterial road that connects the Western Distributor to Balmain, Rozelle, Drummoyne, Lane Cove and
Ryde

Stanmore Road runs east-west along the southern edge of the study area. Stanmore Road connects to
Enmore Road and King Street (Princes Highway) to the east of the study area and links Inner West
suburbs Newtown, Petersham, Lewisham and Dulwich Hill to Old Canterbury Road.

The study area includes key trip generators (origins) and trip attractors (destinations) within the Inner West
including three railway stations, seven light rail stops, commercial centres Leichhardt, Rozelle and
Camperdown, the University of Sydney, Princes Alfred Hospital, numerous schools, parks, sports fields and
light industries. Residential areas are generally low to medium density across the study area, with some
high-density apartment complexes in Glebe, Lewisham and around the University of Sydney.

Figure 2-2 shows the study area.
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2.2 Data inputs

Traffic models rely on a range of survey inputs to capture existing conditions including vehicle routing, driver
behaviour and congestion hotspots. The more data that is used in the development of a model, the better the
model can replicate existing conditions to provide a more reliable and robust basis for future year
assessments.

The data set for the microsimulation model was compiled from the following sources:
Cordon matrices from the Sydney Transport Forecast Model (STFM) provided by TINSW
Classified intersection counts undertaken at 88 locations in 2018
Travel time data from TomTom
Average speed data from TomTom
Traffic signal data obtained from TINSW.

The data collected for each of the above categories is outlined in the following sections.

2.2.1 Cordon matrices

TfNSW provided traffic matrices from the STFM for 2016.The cordon matrices consisted of 96 centroids
made up of:

51 internal travel zones wholly or partially within the study area
31 external gates

Three railway station centroids

Nine light rail stop centroids

One ferry wharf centroid

One container terminal centroid.

The locations and STFM zoning structure is discussed in Section 3.6.

2.2.2 Classified intersection counts

Classified intersection counts record vehicle movements for all approaches to an intersection. The number of
vehicles making each turn are used in the development of the Base Model to ensure that the modelled
volumes are reflective of those in reality.

Classified intersection counts were undertaken for 88 intersections on Wednesday 17 October 2018. The
counts were classified into the following classes:

Light vehicles (cars)
Heavy vehicles (trucks)
Pedestrians.
The classified intersection counts were undertaken for the following four-hour periods in each peak:
6:00AM — 10:00AM
3:00PM — 7:00PM.

Table 2-1 lists the survey locations for classified intersection counts. Following the table, Figure 2-3 shows
these locations on a map of the study area.
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Table 2-1 Classified intersection count survey locations
1 Victoria Road / Darling Street 34 Marion Street / Foster Street S
2 Victoria Road / Evans Street 35 Marion Street / Flood Street
3 Victoria Road / Robert Street S 36 Marion Street / Ramsay Street S
4 Balmain Road / Cecily Street / s 39 Parramatta Road / s
Park Drive Liverpool Road (Hume Highway)
5 Balmain Road / Lilyfield Road 41 City-West Link Road / James Street | S
6 The Crescent / Victoria Road 42 Tebbutt Street / Lords Road S
7 Balmain Road / Perry Street / S 43 Lilyfield Road / James Street S
Wharf Road
44 Tebbutt Street / Hathern Street S
8 City-West Link Road / The Crescent
y 45 Parramatta Road / Sloane Street P
9 City-West Link Road / Norton Street
y 46 Cook Street / Old Canterbury Road P
City-West Link Road / Brenan Street
10 / Balmain Road S Parramatta Road /
47 Old Canterbury Road / Tebbutt P
11 City-West Link Road / Brenan Street s Street
/ Catherine Street
48 Old Canterbury Road / Barker Street | P
12 Catherine Street / Piper Street P
P 49 Old Canterbury Road / s
13 Catherine Street / Moore Street S Railway Terrace / Longport Street
14 Styles Street / Catherine Street S 50 Parramatta Road / Norton Street S
15 Balmain Road / Moore Street S Parramatta Road / Flood Street /
el West Street <
16 Grove Street and O’Neill Lane P
. . Parramatta Road / Crystal Street /
17 Salisbury Road / Carillon Avenue / S 52 Balmain Road S
Church Street
Parramatta Road / Catherine Street /
18 Norton Street / Allen Street 53 Phillip Street S
19 Marion Street / Norton Street S 54 Parramatta Road / Elswick Street P
20 Marion_ Street / Leichhardt Street / s - Crystal Street / Fort Street / 5
Balmain Road Robert Street
21 Young Street / Collins Street R 56 Crystal Street / Douglas Street / S
22 Johnston Street / Collins Street S Brighton Street
23 Johnston Street / Booth Street S 57 Crystal Street/ Trafalgar Street S
24 Lilyfield Road / Lamb Street P 58 New Canterbury Road / Stanmore s
Road / Crystal Street / Shaw Street
25 Johnston Street / Rose Street P
59 Gordon Street / Trafalgar Street S
26 The Crescent / Nelson Street R
: 60 New Canterbury Road / s
27 Booth Street / Wigram Road R Gordon Street / Livingstone Road
28 Minogue Crescent / Wigram Road S 61 Stanmore Road / Wemyss Street / s
29 Ross Street / Bridge Road S SETETENTE St
Pyrmont Bridge Road / Booth Street 62 Ramsay Road / Dalhousie Street S
30 S
/ Mallett Street 64 Stanmore Road / Merton Street
31 Allen Street / Elswick Street 65 Stanmore Road / Liberty Street
32 Allen Street / Flood Street 66 Ross Street / St Johns Road
33 Allen Street / Foster Street / R

Darley Road

3 S = signalised, R = roundabout, P = priority
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Intersection ISDU V&Y Intersection Type®
67 Parramatta Road / Young Street / 77 Salisbury Road / R
Percival Road Northumberland Ave
68 Parramatta Road /Northumberland 78 Liberty Street / Trafalgar Street P
Avenue / Johnston Street .
79 Douglas Street / Percival Road S
69 Parramatta Road / Bridge Road . .
g 80 Railway Terrace / Victoria Street P
Parramatta Road /Pyrmont Bridge
70 Road / Denison Stre)ét e 81 Parramatta Road / Dalhousie Street | S
71 Parramatta Road / Mallett Street 82 Carillon Avenue / Missenden Road S
72 Parramatta Road / Ross Street / 83 Pz_irramatta Road / S
Western Avenue Missenden Avenue / Lyons Road
73 Great Western Highway / 84 Parramatta Road / Rofe Street S
Glebe Point Road 85 Dot Lane / Balmain Road
74 Broadway / City Road (Princes - Parramatta Road / Renwick Street/ |
Highway) / Bay Street Railway Street
University Avenue / Parramatta 87 Crystal Street / Queen Street
75 Road / Derwent Street / Arundel
Street 88 Parramatta Road / Petersham Street
76 Gordon Street / Lilyfield Road /
Burt Street
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2.2.3 Travel time routes

TomTom captures 3.5 million kilometres of floating car data (FCD) every day in Australia. The data is
collected from a combination of TomTom devices (fleet and consumer), third party auto original-equipment

manufacturers (OEMs) and mobile devices. FCD provides a new method for measuring speeds, travel times

and road performance. Probe devices in vehicles, which may be cellular phones or Global Positioning
System (GPS) devices, provide average travel time data in large sample sizes per route segment. This

method of data collection is advantageous to the traditional floating car method and less susceptible to being

skewed by anomalous data points.

Travel time and speed data for vehicles travelled along six key routes in the study area was extracted from
TomTom. The data was aggregated over a four-week period including the survey date (Wednesday 17
October 2018) for Tuesdays, Wednesdays and Thursdays only. The data was separately aggregated for
each hour of each peak.

Table 2-2 lists the travel time routes. Each route is bi-directional. Figure 2-4 shows the locations of these
routes in the study area.

Table 2-2 Travel time routes
1 Parramatta Road between Princes Highway (City Road) and Orpington Street
2 Crystal Street between Trafalgar Street and Parramatta Road
3 Balmain Road between Parramatta Road and City-West Link Road*

Brighton Street between West Street and Crystal Street, then
4 Douglas Street between Crystal Street and Salisbury Road, then
Salisbury Road between Douglas Street and Australia Street

5 Marion Street between Ramsay Street and Balmain Road

6 Johnston Street between Parramatta Road and The Crescent

224 Average speed data

Average speed data was extracted from TomTom for all major roads in the study area for the AM Peak and
PM Peak to identify congestion locations and compare to the modelled outputs (refer to Section 5.3.3).

4 In the southbound direction, Route 3 ends at Marion Street at Balmain Road is one-way in the opposite direction between
Parramatta Road and Marion Street.
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2.25 SCATS traffic signal data

The following SCATS traffic signal information was obtained from TfNSW for the signalised intersections

within the study area:
SCATS history file
TCS graphic plots
SCATS Region LX files
TCS plans.

Table 2-3 shows the TCS number for all signalised intersections in the study area and the subsystems to

which they belong.

Table 2-3 TCS number and subsystem for signalised intersections
2 ROZ 24 Parramatta Road / Pyrmont 176 LEW O Percival Road / Douglas Street
Bridge Road / Denison Street .
179 ROZ 27 | Catherine Street / Styles Street
Pyrmont Bridge Road /
4 ROZ 25 Bgoth Streetg 215 ROZ 13 | Johnston Street / Booth Street
13 NEW 11 | Salisbury Road / Australia Street 327 LEwsy Dalhousie Street/
Ramsay Street
16 LEW 27 | Parramatta Road / Flood Street .
373 LEW 28 Parramatta Road / Catherine
17 LEW 43 Old Canterbury Road / Longport Street / Philip Street
Street / Railway Terrace
y 384 LEW 32 | Parramatta Road / Mallett Street
18 LEW 22 | Parramatta Road / Sloane Street
385 LEW 32 | Parramatta Road / Layton Street
19 LEW 22 | Salisbury Road / Cardigan Street
Parramatta Road / Broadway /
21 LEW 50 | Parramatta Road / Bridge Road 411 ULT 4 Derwent Street / University
. Avenue
33 LEW 30 Parramatta Road / Percival Road
/ Young Street 412 ULT 4 Broadway / Glebe Point Road
62 LEW 50 | Ross Street/ Bridge Road 413 ULT 4 Broadway / Princes Highway
63 ROZ 36 | Marion Street / Foster Street 414 ULT 25 | Broadway / Mountain Street
70 LEW 22 P_arramatta Road / 434 LEW 33 Parramatta Road / Ross Street /
Liverpool Road Western Avenue
87 ROz 8 Balmain Road / Lilyfield Road 438 LEW 16 | Crystal Street / Douglas Street
91 ROZ 37 | Norton Street / Marion Street City West Link Road / Brenan
546 ROz 8 )
Street / Balmain Road
92 LEW 92 Parramatta Road / Johnston
Street / Northumberland Avenue 651 ROZ 2 Victoria Road / The Crescent
93 LEW 28 Parramatta Road / Balmain 652 ROZ 6 Victoria Road / Roberts Street
Road / Crystal Street o
653 ROZ 35 | Victoria Road / Gordon Street
Railway Terrace /
97 LEW 44 Cardiggn Street 654 ROZ 35 | Victoria Road / Evans Street
Crystal Street / 655 - Victoria Road / Darling Street
100 | LEW7 | New Canterbury Road / 656 = ROZ1 | Victoria Road / Wellington Street
Shaw Street / Stanmore Road
City Road / Princes Highway /
101 = LEW 10 | Crystal Street / Trafalgar Street 661 NEW 5 Ca)r/illon Avenue ghwway
102 | LEw 13 @ New Canterbury Road / Gordon 664 = NEW 1 | King Street/ Missenden Road
Street / Livingstone Road
King Street / Mary Street /
132 LEW 32 Pgrramatta Road / el NEW 2 Erskineville Road
Missenden Road
b ta Road / 721 FIDO1 0 | Catherine Street / Moore Street
arramatta Roa
140 LEW 49 Dalhousie Street New Canterbury Road /
747 LEW 13
Audley Street
143 LEW 45 | Parramatta Road / Norton Street

80018116 | 28 October 2020 | Commercial in Confidence

13



OO Cardno

Base Model Development Report

Parramatta Road Corridor Urban Transformation Strategy

821
861
862
884

902

1081

1143

1208

1209

1406
1407

1502

1527
1540
1585
1864

1865

2.3

LEW 14

ROZ 36

ROZ 11

NEW 23

LEW 52

ROZ 92

ROZ 25

ROZ 12

ROZ 26

ROZ 36

ROZ 13

ROZ 33

ROZ 34

ROZ 32

NEW 23

ROZ 27

LEW 45

New Canterbury Road /
Wardell Road

Marion Street / Flood Street

City West Link Road / Brenan
Street / Catherine Street

Stanmore Road / Liberty Street

New Canterbury Road /
Constitution Road / Beach Road

Lilyfield Road / Mary Street /
James Street

Pyrmont Bridge Road /
Alexandria Drive / Lyons Road

City West Link Road /
The Crescent

Wigram Road /
Minogue Crescent

Foster Street / Tebutt Street /
Lords Road

Collins Street / Johnston Street

City West Link Road /
Norton Street

City West Link Road / James
Street / Darley Street

The Crescent / Johnston Street

Stanmore Road / Merchant
Street / Wemyss Street

Balmain Road / Marion Street

Pedestrian crossing: Parramatta
Road near Railway Street

Congestion locations

1873

1879

1881

1913

1939

2004

2020

2087

2124

2405
2673
2753

3495

3547

4207

4221

4441

4559

FIDO2
29

ROZ 24

LEW 21

NEW 0

FIDO1 0

NEW 23

ROZ 13

ROZ 25

LEW 27

NEW 11
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ROZ 15

Balmain Road / Perry Street /
Wharf Road

Ross Street / St Johns Road
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Park Drive

Pedestrian crossing: Stanmore
Road outside Newington College

Pedestrian crossing: Johnston
Street outside Annandale North
Public School

Pedestrian crossing: Pyrmont
Bridge Road near Layton Street

Pedestrian crossing: Parramatta
Road opposite Tebbutt Street

Salisbury Road / Kingston Road
Balmain Road / Moore Street
Marion Street / Elswick Street

Missenden Road /
Carillon Avenue

Marion Street / Ramsay Street

Darling Street / Waterloo Road /
Belmore Street

Balmain Road / Alfred Street

Minogue Crescent/ The
Crescent / Scotsman Street

Tebbutt Street / Hathern Street

Cardno extracted speed data from TomTom for five Wednesdays in October 2018 to assist with identifying
congestion hotspots across the study area. Figure 2-5 and Figure 2-6 show the median speed data
graphically across the study area. Only roads with a sufficient sample size are shown. Note the following
limitations of the TomTom output:

The median speed on local roads is the average of both directions

On major roads such as Parramatta Road, the median speed is reported in each direction but in the

output one direction is often obscured by the other

Anomalous speed data appears to have been recorded on Trafalgar Street and Railway Terrace. Both
these roads have speed limits of 50 kilometres per hour, however the median speed data recorded
speeds of up to 90 kilometres per hour. This is likely due to the close proximity of this road to the railway
line. As TomTom data is also captured from mobile phones, it is likely that some of the data collected for
this road is actually sourced from mobile phones on the train line. These roads will not be considered in
the hotspot validation.
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In the AM Peak, the following key congestion locations were observed from the site visit and TomTom data:

Parramatta Road eastbound generally exhibited very low average speeds, in particular at the following
locations:

Between Liverpool Road and West Street the average speed on Parramatta Road was observed to be
less than 25 kilometres per hour. Some segments, in particular around the merge from three lanes to
two lanes, had an average speed of less than 10 kilometres per hour over the two-hour AM Peak

Approaching Balmain Road, the average speed on Parramatta Road is approximately 15 kilometres
per hour across the AM Peak with queues regularly extending back to West Street

Between Balmain Road and Johnston Street, the average speed is less than 20 kilometres per hour

East of Pyrmont Bridge Road, traffic was generally observed to be less congested on Parramatta
Road with the average speed approximately 30 kilometres per hour

Congestion was observed approaching City Road and Broadway on Parramatta Road with the
average speed across the AM Peak being approximately 25 kilometres per hour.

Long queues and slow-moving traffic were observed in both directions on Crystal Street in the AM Peak
Long queueing was observed approaching Parramatta Road on Missenden Road

Long queues and slow-moving traffic were observed on Booth Street approaching the Wigram Road
roundabout. This was mainly caused by queue propagation from the Pyrmont Bridge Road / Bridge Road
/ Mallett Street / Booth Street intersection

Average speeds on City-West Link Road in the eastbound direction were generally less than 40
kilometres per hour west of Balmain Road. Traffic was more free-flowing between Balmain Road and
Victoria Road where more lanes are provided with an average speed approaching 60 kilometres per hour.
However, the average speed over the Anzac Bridge was approximately 35 kilometres per hour

Congestion and slow-moving traffic was observed on Victoria Road in the southbound direction. The
average speed between Terry Street and City-West Link Road was approximately 25 kilometres per hour.
Significant queueing was also observed on all side roads leading to Victoria Road from Rozelle (to the
north)

In the non-peak direction (westbound), traffic was generally more free-flowing with the average speed on
Parramatta Road approximately 40 kilometres per hour and on City-West Link Road approximately 55
kilometres per hour.

In the PM Peak, the following key congestion locations were observed from the site visit and TomTom data:

Parramatta Road westbound generally exhibited low average speeds, in particular at the following
locations:

West of Johnston Street, traffic was generally slow-moving with average speeds varying between 30
and 40 kilometres per hour with the highest average speeds observed in longer sections and away
from traffic signals

Average speed on the section of Parramatta Road approaching Catherine Street was approximately
25 kilometres per hour in the PM Peak

Congestion and queueing were also observed on Booth Street where the average speed in the PM
Peak was less than 30 kilometres per hour approaching Wigram Road

Long queueing was also observed on Perry Street approaching City-West Link Road

Victoria Road was slow-moving in the northbound direction with the average speed between City-West
Link Road and Darling Street being about 25 kilometres per hour

Average speed on the Anzac Bridge in the westbound direction was 30 kilometres per hour

Significant queueing and slow-moving traffic was observed on Carillon Avenue and Liberty Street, and
on Missenden Road and Mallett Street approaching Parramatta Road

In the non-peak direction (eastbound), traffic was generally more free-flowing with the average speed
on Parramatta Road approximately 30-40 kilometres per hour and on City-West Link Road
approximately 60 kilometres per hour.
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3 Model assumptions

This section outlines the assumptions behind the Base Model development.

3.1 Modelling platform

The PRCUTS model was developed using Aimsun version 8.4.35. Aimsun was considered an appropriate
tool for this study as it seamlessly integrates microscopic and mesoscopic simulation into the one model
(hybrid simulation). It is capable of modelling baseline conditions and incorporating future infrastructure
changes, and quantifying the performance of the traffic network.

Mesoscopic models bridge the gap between strategic planning models (macroscopic models) and detailed
operational models (microscopic models). Mesoscopic modelling utilises the dynamic traffic simulation
framework similar to microscopic models but at a lower level of detail. The level of detail in mesoscopic
models is sufficient to determine the performance of the road network under proposed future land use
scenarios and provide guidance on the need for further road infrastructure requirements. Additionally,
mesoscopic simulation allows for true dynamic equilibrium assignment where vehicles can select their
optimum/preferred travel routes based on their perceived cost. This provides a confidence that the modelled
pattern of traffic represents a realistic response to the delays and capacity constraints that would be
experience by users on a daily basis.

The microscopic simulation (microsimulation) section of the hybrid model provides a higher level of detalil
beneficial to this study. Microsimulation allows for detailed interaction between vehicles and/or pedestrians at
intersections to be modelled and visualised which results in accurate queueing behaviour only achievable
with this type of modelling. Microsimulation also more accurately replicates travel times due to detailed
friction, acceleration and deceleration factors and it provides a visualisation of the simulation to verify driver
behaviour.

3.2 Modelled network

3.2.1 BSORT / PRRP model

Following discussions with DPIE, IWC and TfNSW, Cardno obtained the previously-developed Burwood to
Sydney On-street Rapid Transit Model (BSORT) which was used as the basis for the model development.
This included the Parramatta Road Reconfiguration Program (PRRP) models (September 2018), however
these were not considered fit for the purpose of this project following an internal review as the calibration and
validation targets from Traffic Modelling Guidelines (Roads and Maritime Services, 2013) were not met. The
PRRP model was only used to import the network geometry to develop the hybrid model.

3.2.2 PRCUTS model network

The PRCUTS model extent covers an area of approximately 15 square kilometres including the Taverners
Hill, Leichhardt and Camperdown precincts in the IWC local area. Geometry and coding from the PRRP
model were checked against aerial photography from Nearmap®. Network infrastructure and road geometry
for the Base Model was based on that which existed on the calibration date (17 October 2018).

Figure 3-1 shows the modelled road network including the extent of the microsimulation area.

5 2020-06-03 (b46ec77181 x64 Python 2)
5 Aerial photography from Tuesday 23 October 2018
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Legend

5553 Microsimulation area

Figure 3-1 Modelled road network
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3.3 Time period

The traffic peak periods were determined from the classified intersection counts. The busiest two-hour period
in each peak was identified as the period during which the greatest number of turn movements were
recorded across all intersections. The model provides an indication of the performance of the network during
the worst two-hour period in each peak.

The peak periods were identified as:

> 7:15AM - 9:15AM

> 4:30PM - 6:30PM.

Figure 3-2 and Figure 3-3 show the traffic profiles for the AM Peak and PM Peak respectively.
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Figure 3-2 Traffic profile (AM Peak)
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Figure 3-3 Traffic profile (PM Peak)
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3.4 Assignment type

This section outlines the assignment types used in the model. Section 3.12 provides greater detail of the
demand estimation and assignment process.

3.4.1 Static assignment

Static assignment uses deterministic algorithms to assign traffic volumes to links in the network. Individual
vehicles are not modelled and the performance of each section is determined by the link performance
function. Typically link performance functions are based on the number of vehicles assigned to a section and
the section capacity, although other attributes may also be considered.

The aim of static assignment is to minimise the total generalised cost (usually a function of travel time)
across the network. The total travel time for the network is calculated by the product of the volume on each
link multiplied by the travel time on that link (given by the link performance function), summed for all links in
the network. At equilibrium, all paths that are used between a given origin and destination will have the same
generalised cost.

3.4.2 Dynamic user equilibrium

To assess options that impact vehicle route choice, dynamic user equilibrium (DUE) assignment was used.
Dynamic assignment is based on an iterative simulation process where drivers choose their routes through
the network based on the travel cost they experienced in the previous iteration. The simulation continues
until a stable model environment is reached where travel times and volumes do not change significantly
between iterations.

The principle of this assignment is that users will try to minimise their individual travel times by travelling on a
route which they perceive to be the shortest path given the traffic conditions. To achieve a dynamic
equilibrium state, the travel times of each OD pair for vehicles departing at the same time must be equal
across all used routes, and less than that of a single user on any of the unused routes (Ran and Boyce’s
dynamic version of Wardrop’s equilibrium).

3.4.3 Stochastic route choice assignment

The stochastic route choice (SRC) assignment is based on discrete route choice models or on a user-
defined assignment, Discrete route choice models are based on discrete choice theory and emulate the
decisions of users selecting paths from those that area available. This model uses the probability of choosing
alternative paths from the available paths as a function of their disutility, typically travel time or travel cost.
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3.5 Vehicle types

The following vehicle types were used in the models:
Light vehicles (cars)
Heavy vehicles (trucks)
Buses.

Cardno adopted the definition of light vehicle from Austroads (1994). A light vehicle is any vehicle with only
two axles that does not have dual tyres on the rear axle, and is up to 5.5 metres in length. This can include
cars, SUVs, small vans and motorcycles. The default Aimsun maximum car length was increased from 4.5
metres to 5.5 metres to align with the Austroads classification.

A heavy vehicle is any vehicle with more than two axles, or with dual tyres on the rear axle. This includes
rigid vehicles, trucks and heavy articulated vehicles but excludes buses. Buses were included as a separate
vehicle type. The demand for buses was adopted using fixed routes and timetables (refer to Section 3.11).

Aimsun defaults were generally adopted for all parameters. Cardno notes that the PRRP model inherited for
this project contained substantial adjustment to many of the vehicle parameters. In some cases, these were
restored to Aimsun defaults as the adjusted values were found to be unrealistic. Figure 3-4 presents the
values for key vehicle attributes adopted in the models.

Figure 3-4 Key vehicle attributes

Car 450 m 1.00m 3.50m 5.50 m
Length Truck 12.00 m 4.00m 8.00 m 16.00 m
Bus 13.00 m 1.00 m 12.00 m 14.50 m
Car 1.00 0.10 0.90 1.10
if::&ance Truck 0.90 0.10 0.80 1.00
Bus 0.90 0.10 0.80 1.00
Car 1.00m 0.50 m 0.50 m 1.50m
Clearance Truck 2.00m 0.50m 1.50 m 250m
Bus 2.00m 0.50m 1.50 m 250m

3.6 Traffic zones/input

Traffic demands were informed by the STFM. The demand development procedure is discussed in
Section 3.12. The STFM cordon included 96 centroids made up of:

51 internal travel zones wholly or partially within the study area
31 external gates
Three railway station centroids
Nine light rail stop centroids
One ferry wharf centroid
One container terminal centroid.
Figure 3-5 shows the location and numbering of the STFM centroids within the study area.

Zones for railway stations, light rail stops, ferry wharves and the container terminal were aggregated into the
surrounding zone as their demands were low (refer to Section 3.11). The 51 internal travel zones were
disaggregated into 114 zones in the Aimsun model. Proportions were based on land use assumptions and
traffic survey counts (where available). Figure 3-6 shows the Aimsun zone numbering system indicating how
the STFM centroids were disaggregated and incorporated into the hybrid model.

80018116 | 28 October 2020 | Commercial in Confidence 21



(_‘5 Cardno Base Model Development Report

Parramatta Road Corridor Urban Transformation Strategy

RELDY < -
By - /3;71@

/ 1816 . 282 25} }— pangamarta roRD

o N, - 26 2
{ 1 ? 237 \\238 )
© < 3 -

Legend &
&

1 STFM centroid boundary

Figure 3-5 STFM centroid numbering and zone boundaries
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Figure 3-6 Aimsun centroid disaggregation and numbering
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3.7 Road types

3.7.1 Modelled road types

Road types were inherited from the previous PRRP model, however upon review Cardno found
inconsistencies in the capacities and speed limits of some sections from that model. Section capacities and
road types were updated to provide consistency across the PRCUTS model and create more realistic vehicle
assignment. Table 2-3 shows the road types and section capacities adopted in the model.

Table 3-1 Road types and section capacities
Local Sydney 01. LOCAL 700
Sub-arterial Sydney 02. Sub-ART (non-commercial) 800
Arterial (undivided) Sydney 04. ART (Undivided) 900
Arterial (divided) Sydney 05. ART (Divided) 1100
State highway (undivided) Sydney 06. SH(UD) 1200
State highway (divided) Sydney 07. SH(D) 1200
Expressway ramp Sydney 08. EXP RAMP 900
Expressway Sydney 09. EXP 1800
Expressway bridge Sydney 14. HARBOUR BRIDGES 1500

The capacities of individual sections were adjusted during the calibration stage based on observed
conditions. Examples of factors that influenced the capacity adjustments included:

> On street parking, clearways or lane closures (such as bus lanes)
> Speed humps and other traffic calming
> Driveways and access points, particular yin commercial/residential areas.

Figure 3-7 shows the modelled road types used in the model.
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3.7.2 Lane cooperation
Lane cooperation was maintained as default (50 per cent) for all sections except the following locations:

Parramatta Road (EB) approaching Tebbutt Street. Queues were observed to often spill back from the
right turn into West Street and obstruct one of the through lanes on Parramatta Road. The cooperation
was increased to 80 per cent so that vehicles were more likely to merge out of the partially-obstructed
through lane into the kerbside lane. This was necessary to match observed queueing and travel times on
this section

City-West Link Road and Victoria Road approaching Robert Street. The right turn bay from Victoria Road
into Robert Street is only accessible from the right lane of Victoria Road. Due to the high demand for this
turn, queues in the model were observed to build up disproportionately in the right lane, whereas
observed data suggested an even queueing pattern across all lanes. The cooperation was increased to
60-70 per cent to increase the number of vehicles using other lanes to turn right from City-West Link
Road and then merging on the section of Victoria Road between City-West Link Road and Robert Street.

3.7.3 Acceleration factor

Acceleration factors were applied locally on side roads at some signalised intersections. The queue
discharge rate at each location was able to be determined using the historical SCATS phase times and turn
volumes from classified intersection counts. In some locations it was observed that default Aimsun queue
dissipation resulted in a much lower intersection throughput than was recorded from the survey volumes. In
such locations, the acceleration factor of the section was increased to account for the observed rate of
queue dissipation.

Acceleration factors were used at the extremities of Parramatta Road to increase delay associated with
congestion outside the modelled area. Acceleration factors were also used on Parramatta Road around
Balmain Road / Catherine Street. Due to curves in the road, queues often extended further than the visibility
of the traffic lights. Acceleration factors were used to account for the impacts of reduced visibility, parking
manoeuvres, queue jumps at Crystal Street and Norton Street, and buses merging in and out of bus lanes.

3.8 Elevation and slope profile

Slopes have an impact on traffic behaviour, queue dispersion and travel times. A slope model was
developed to factor the acceleration of each vehicle class within the model proportionally to the slope of the
road at any given point. Higher penalties are imposed on heavier vehicles such as those belonging to the
truck and bus classes.

Slope data was obtained from a five-metre resolution digital terrain model available from Department of
Finance, Services and Innovation Spatial Services. The slope was calculated using the Slope Tool in ArcGIS
(v10.6) from the digital terrain model. The slope was queried at the start and end points of the sections in the
Aimsun model based on whether the point fell in a particular grid square of the slope map. The start and end
altitude points were set for each section of the Aimsun model.

3.9 Speed profiles

All roads were coded with speed limit as it was posted in October 2018. Figure 3-8 shows the posted speed
limits in the model. Speed profiles for each vehicle type are given in Section 3.5.

3.9.1 Local roads

Local roads do not always have a speed limit posted. The speed limit on all local roads is 50 kilometres per
hour unless otherwise indicated. Some local roads in Leichhardt, Annandale, Rozelle and Glebe have posted
speed limits of 40 kilometres per hour.

3.9.2 School zones

School zones surround all schools in NSW. When in operation, the speed limit on signposted roads is
reduced to 40 kilometres per hour. Generally, this is during 8:00AM — 9:30AM and 2:30PM — 4:00PM.
Figure 3-9 shows the locations of school zones within the study area.
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3.9.3 Local speed reductions

Aimsun supports detailed section speeds where the maximum speed on part of a section may be reduced,
such as due to a speed hump, traffic calming, parking or other delays. However, as detailed speeds are not
supported in mesoscopic simulations due to software limitations, to capture these delays, Cardno applied a
reduction to the maximum desired speed on some key links in the mesoscopic portion of the model during
the validation stage. Table 3-2 lists the links on which a localised maximum desired speed reduction was
applied. Generally, this reduction was only applied to sections where travel time data was available, so that
the realism of the speed reduction could be verified.

Table 3-2 Local speed reductions

Posted Maximum
speed desired

Road Location Justification

limit speed
(km/hr) (km/hr)

Balmain Road is a narrow one-way road with
parking on both sides and traffic calming. The
posted speed limit on the parallel Norton Street
is 40 kilometres per hour. The maximum desired
50 30 speed on Balmain Road was reduced to 30
kilometres per hour to capture the impacts of
parking and traffic calming, and to reduce the
attractiveness of Balmain Road as an alternative
to Norton Street.

Parramatta Road —

Balmain Road Marion Street

Brighton Street is a narrow local road with
parking on both sides and a posted speed limit
of 50 kilometres per hour. It has four wombat

. West Street — humps and two roundabouts along a stretch of
B Crystal Street 50 40 approximately 500 metres. The maximum
desired speed on Brighton Street was reduced
to 40 kilometres per hour to capture delays

associated with parking and traffic calming.

Elswick Street is a narrow local road with a
posted speed limit of 50 kilometres per hour. It
has a wombat hump at either end and parking
on both sides. Parking on one or both sides of
the road is angle parking. No angle parking lines
are marked and the angle of vehicles relative to
the kerb was observed to vary from site visit
observations and Google Streetview, which
impacts the parking space length. Longer

. Parramatta Road — vehicles were observed to occasionally partially
i Sized Marion Street 50 40 obstruct the traffic lanes so that through traffic
would have to cross the centre line. Elswick
Street was observed to be less utilised than the
parallel Norton Street and Foster Street. The
maximum desired speed on Elswick Street was
reduced to 40 kilometres per hour to capture
delays associated with parking and traffic
calming, and to reduce the attractiveness of
Elswick Street as an alternative to Norton Street
or Foster Street.

Johnston Street is a mostly-two-lane local road
with a posted speed limit of 50 kilometres per
hour. Parking on one or both sides of the road is
angle parking. As noted for Elswick Street
above, parked vehicles were often observed to
Parramatta Road — partially obstruct through traffic lanes and it was
IO Sl The Crescent 50 40 observed that vehicles tended to use the centre
lane in preference to the outside lane, likely due
to parked cars. The maximum desired speed on
Johnston Street was reduced to 40 kilometres
per hour to capture delays associated with
parking.
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3.10 Traffic signals

Due to the complexity of the network, all signalised intersections were modelled as fixed-time based on
intersection diagnostic monitor (IDM) data provided by TINSW for the modelled date (17 October 2018).
Average phase and cycle times for each intersection were calculated from the SCATS data and coded using:

Fixed-time signals in 15-minute intervals inside the microsimulation area
Fixed-time signals in 1-hour intervals outside the microsimulation area (mesoscopic simulation area).

Signal coordination offsets were extracted from the SCATS LX files. The signal offsets coordinate adjacent
intersections to more realistically model the traffic flow. The signal offsets were calculated based on the
average phase times in each 15-minute interval.

Intersections 721, 1873 and 1939 had no SCATS historical data for the survey date. Phase times were
estimated based on modelled flows and SCATS phasing to achieve satisfactory calibration and validation
results.

Figure 3-10 shows the locations of signalised intersections and pedestrian crossings in the study area.

Figure 3-11 shows the relationships between intersections and subsystems. These relationships were used
to code the signal offsets to accurately model coordination between adjacent signalised intersections.
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Figure 3-10 Signalised intersection locations
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Figure 3-11
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3.11  Public transport services

3.11.1 Train services

The Main Western Railway Line runs through the study area with stations at Stanmore, Petersham and
Lewisham within the model boundary. The Main Western Railway Line is a six-track mainline that services
the western, south-western and north-western areas of Sydney. The line has six tracks but only local trains
stop at stations within the study area. Stanmore, Petersham and Lewisham are serviced by the Sydney
Trains T2 Inner West Line which operates from the City Circle to Parramatta, Homebush and Leppington.
Trains stop approximately every 15 minutes during off-peak periods and on weekends, with additional trains
during peak hours.

All road-rail crossings in the study area are grade-separated, so there is no interaction between the trains
and road vehicles.

Station barrier counts provide an indication of the number of trips made to and from a station by train on a
typical weekday. Table 3-3 shows the average number of station entries and exits during the modelled peak
hours and across the entire day, calculated based on Opal data available from 21-25 November 2017.

Table 3-3 Station barrier counts (November 2017)

AM Peak PM Peak Daily average
St (7:15AM — 9:15AM) (4:30PM — 6:30PM) S

In (@]1] Total Total In Out Total

Stanmore Station 1770 315 2085 389 1216 1605 3834 3339 7173
Petersham Station 1183 528 1712 387 856 1244 3292 3152 6444
Lewisham Station 1164 278 1442 308 719 1027 2446 2090 4536

Table 3-4 indicates trip demand for the railway stations within the STM. The strategic model includes the
railway stations are centroids separate from the surrounding zones.

Table 3-4 Vehicle trips to train stations from STM data (2016)
Total trips Total trips
Station (7:15AM - 9:15AM) (4:30PM - 6:30PM)
To From From
Stanmore Station 74 2 5 65
Petersham Station 69 2 4 72
Lewisham Station 85 2 4 82

None of the three stations have commuter car park facilities and there is limited on-street parking in close
proximity. The minimal number of trips in the STM demand suggests that the majority of train users take
public transport (such as bus or light rail) or walk to the station. Consequently, due to their low demand, the
railway stations were not included as separate centroids within the model and their trips were incorporated
into the surrounding zone.
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3.11.2

Bus services

The study area is in Region 6 of the Sydney bus network. Local bus services are primarily operated by
Transit Systems. Some bus routes only operate at certain times such as peak hours or late at night. The bus
routes that are wholly or partially within the study area are listed below:

L23

L28

L37

L38

L39

M10
M30
M50

M52

N50
N60
N61
N80

N81

X00
X04

X06

X15

X18

412

413
422
423
426
428
431

Kingsgrove to City Martin Place (Limited
Stops)

Canterbury to City Martin Place (Limited
Stops)

Haberfield to City Town Hall (Limited

Stops)

Abbotsford to City Martin Place (Limited
Stops)

Mortlake to City Martin Place (Limited
Stops)

Maroubra Junction to Leichhardt via City
Sydenham to Taronga Zoo

Coogee to Drummoyne

Parramatta to City Circular Quay
Liverpool to City Town Hall (NightRide)
Fairfield to City Town Hall (NightRide)
Carlingford to City Town Hall (NightRide)

Hornsby to City Town Hall via Strathfield
(NightRide)

Parramatta to City Town Hall via Sydney
Olympic Park (NightRide)

City to Ryde (Express Service)

City Domain to Chiswick (Express
Service)

City Domain to East Ryde (Express
Service)

City Town Hall to Eastwood (Express
Service)

City Town Hall to Denistone East
(Express Service)

Campsie to City Martin Place via
Earlwood

Campsie to City Martin Place
Kogarah to City via Newtown
Kingsgrove to City Martin Place
Dulwich Hill to City Martin Place
Canterbury to City Martin Place
Glebe Point to City Martin Place

433

436

438
439
440
441

442

445

447

461
470
480

483

500
501

502
504
505
506

507

508
510
515
518

520

Balmain Gladstone Park to Central Pitt
Street

Rodd Point and Chiswick to Central Pitt
Street

Abbotsford to Martin Place
Mortlake to City Martin Place
Bondi Junction to Rozelle

City Art Gallery to Birchgrove via QVB
(Loop Service)

City QVB to Balmain East Wharf (Loop
Service)

Campsie to Balmain via Leichhardt
Marketplace

Lilyfield to Leichhardt Marketplace (Loop
Service)

Burwood to City Domain
Lilyfield to City Martin Place

Strathfield to Central Pitt Street via
Homebush Road

Strathfield to Central Pitt Street via South
Strathfield

Ryde to City Circular Quay

West Ryde to Central Pitt Street via
Pyrmont and Ultimo

Five Dock to City Town Hall
Chiswick to City Domain
Woolwich to City Town Hall

Macquarie University to City Domain via
East Ryde

Macquarie University to City Circular
Quay via Putney

Drummoyne to City Town Hall
Ryde to City Town Hall
Eastwood to City Circular Quay

Macquarie University to City Circular
Quay

Parramatta to City Circular Quay via
West Ryde.

The major roads supporting the bus network within the model are Parramatta Road, Victoria Road, Norton
Street, Marion Street and Balmain Road.
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Bus routes and timetables were imported into the model using GTFS data. The purpose of the GTFS bus
timetable feed is to publish in advance the schedule and route information of bus services operated under
the Sydney Metropolitan and Outer Sydney Olympic Park Major Events Bus Contracts. GTFS data is
typically used for TINSW Transport Info, real-time transport apps and online map services such as Google
Maps and Apple Maps. GTFS data is provided in the following nine data files:

agency.txt — defines one or more transit agencies (operators) that provide the data in this feed

calendar.txt — defines dates for service IDs using a weekly schedule; provides the start and end dates as
well as the days of the week when the service is available

calendar_dates.txt — defines exceptions for the service IDs defined in the calendar.txt file
routes.txt — defines transit routes
shapes.txt — defines rules for drawing lines on a map to represent a transit agency’s routes

stop_times.txt — provides the times that a vehicle arrives at or departs from individual stops for each trip
including dwell times

stops.txt — provides individual locations where vehicles pick up or drop off passengers

trips.txt — provides the trips for each route (a trip is a sequence of two or more stops that occurs at a
specific time)

notes.txt — this file is an extension of the GTFS file set standard; it contains a list of notes references from
trips.txt and stop_times.txt.

To utilise this data, Aimsun includes a GTFS importing function. GTFS data from November 2018 was
sourced from the NSW Government Open Data Portal and used for the base model development for the AM
and PM peak periods. Cardno undertook sanity-checks of the public transport routes to ensure that the
import process did not produce incomplete routing. In cases where public transport lines were not properly
imported or where links were not present in the model, manual adjustments were made to the routes.

3.11.3 Light rail

The L1 Dulwich Hill Line runs through the study area. The following seven light rail stops are present within
the model boundary:

Rozelle Bay Marion

Lilyfield Taverners Hill
Leichhardt North Lewisham West.
Hawthorne

The line operates between Central and Dulwich Hill Station. Although services do not run from the L1 Line
onto the L2 Randwick and L3 Juniors Kingsford lines’, a new maintenance facility has been constructed at
Lilyfield within the study area for the maintenance of vehicles used on these routes.

All road-light rail crossings in the study area are grade separated so there is no interaction between the light
rail vehicles and road vehicles. Pedestrian crossings are present at most light rail stops and between some
stops.

There are no carparks provided at any of the stops within the study area and limited on-street parking is
available in close proximity. The minimal number of trips in the STM demand suggests that the majority of
light rail users take public transport or walk to the stop. Consequently, due to the low demand, the light rail
stops were not included as separate centroids within the model and their trips were incorporated into the
surrounding zone.

7 Under construction during the modelled periods (October 2018) but subsequently opened in 2019 and 2020 respectively.
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3.12 Demand assumptions and adjustment

3.12.1 Demand estimation procedure overview
The methodology to develop the Base Model demand is outlined below:
The prior matrix for each scenario was extracted from the STFM

The prior matrix was disaggregated based on estimated vehicle splits based on observed land uses
and classified intersection counts

The prior matrix was imported into Aimsun and run through a static assignment experiment. This
experiment loads the demand into the network and allows for identification of areas where the trips are
under- or over-estimated by the strategic model

The prior matrix was manually adjusted based on observed counts. Generally, the strategic model was
observed to underestimate the trips generated by residential areas. Trips were generally adjusted
proportionally to all centroids, except in instances where an exact number of trips could be derived
(such as between two centroids with only one turn in between)

The static model was calibrated to eliminate unrealistic route choice. As the static model does not fully
consider delays associated with intersections, traffic calming, parking, local streets or congestion,
user-defined costs were introduced in some locations to simulate these delays and improve the static
assignment

The Aimsun Static OD Adjustment tool was used to refine the matrix using the observed counts for
each scenario. The matrix elasticity and trip distribution elasticity were constrained to ensure that the
final matrix did not significantly deviate from the strategic demand. A one-hour warm-up was included
to ensure that a realistic number of vehicles were pre-loaded in the network at the beginning of the
first modelled interval

Some minor manual adjustments were made to the matrix to account for areas where the Static OD
Adjustment process was found to have unrealistically increased or decreased the demand significantly

The profiled matrix was used in dynamic experiments

The final traffic demand and assignment from the stochastic route choice experiment were used in the
calibration and validation process to ensure that the models accurately represent existing conditions.

The demand estimation procedure is iterative and involves continual refinement of the model parameters
and demand matrix. Figure 3-12 provides a diagrammatic representation of the demand estimation,
calibration and validation process.
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Inputs Processes Outputs

Strategic model prior

matrix (STFM)

Survey data

Real Data Set (RDS) Static assignment 4 ===

Manual matrix
adjustments

Iterate until assignment
meets GEH requirements

Static OD Adjustment

Static Path Assignment

Static OD Departure
Adjustment

Profiled Matrix

Matrix adjustments

Iterate until assignment
meets GEH requirements

Hybrid Dynamic User
Equilibrium (DUE)

DUE Path Assignment

Hybrid Stochastic User
Equilibrium (SRC)

Dynamic calibration /
validation

Reported Results

Figure 3-12 Multi-level modelling framework process
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3.12.2 Demand adjustment

The following adjustments were made to the STFM demand:

>

The initial STFM matrix was disaggregated and adjusted to account for unrealistic demands such as trips
with the same origin and destination and trips between adjacent gates where there is a more direct route
outside the modelled area

The AM STFM matrix was also found to be substantially lower than suggested by traffic survey volumes
so was scaled up by 27.8 per cent

This matrix was run through the Aimsun Static OD Adjustment process which adjusts the demand to
match survey counts at intersections. The process was restricted using the matrix and trip length elasticity
constraints in Aimsun

The adjusted demand was profiled using the Aimsun Static OD Departure Adjustment to match the
surveyed traffic profile. Some manual adjustments were also made to the profiled demand to account for
unrealistic inflation or deflation of demand during the Static OD Adjustment process.

Figure 3-13 provides a comparison of the total number of trips for each of the above steps in the demand
estimation procedure.
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80000 75,131 75,142
68,498 68,595 68,634 68,937

70000

60000
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50000
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30000

20000

10000
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Figure 3-13 Total trips
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3.12.3 OD adjustment and trip length distribution

Figure 3-14 and Figure 3-15 show the trip length distribution outputs for all vehicles following the final Static
OD Adjustment experiment for the AM Peak and PM Peaks respectively. There are no significant changes to
the shape of the profile following the final adjustment.
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Figure 3-14 AM Peak trip length distribution
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Figure 3-15 PM Peak trip length distribution
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3.12.4  Departure adjustment

The two-hourly traffic demand was profiled using the Aimsun Static OD Departure Adjustment based on the
profile of the RDS (refer to Section 2.2.2). This process was used to generate a profiled demand in 15-
minute intervals.

Figure 3-16 and Figure 3-17 show a comparison between the profile of the RDS and the profiled demand
for the AM Peak and PM Peak respectively. All values are within 0.4 per cent of the total demand and there
are no significant changes to the shape of the profile.
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Figure 3-16 Profiled demand comparison (AM Peak)
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Figure 3-17 Profiled demand comparison (PM Peak)
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3.12.5 Traffic demand composition

The traffic demands differentiated between light and heavy vehicles (refer to Section 3.5). Table 3-5
summarises the traffic composition of the demand for each peak. Note that buses are part of the heavy
vehicle class but are not included in the demand as they follow fixed routes and run to a fixed timetable.

Table 3-5 Profile demand traffic composition
Light vehicles Heavy vehicles All vehicles
Demand % of total Demand % of total Total demand
(veh) demand (veh) demand (veh)
AM Peak 65,185 95.0% 3409 5.0% 68,595
PM Peak 73,713 98.1% 1428 1.9% 75142

3.13 Pedestrians and cyclists

Consideration for pedestrian movements in the model was mainly at the intersection level due to the lack of
information on mid-block pedestrian paths and walking destinations.

Cyclist volumes were not considered in the model.

3.14 Behaviour parameters

Aimsun defaults were generally adopted for all parameters. Cardno notes that the PRRP model inherited for
this project contained substantial adjustment to many of the vehicle behavioural parameters. In some cases,
these were restored to Aimsun defaults as the adjusted values were found to be unrealistic. Figure 3-18 lists
the key behavioural parameters that were adjusted based on observations during the calibration and
validation process. Note that higher reaction times were utilised in the mesoscopic simulation area. In
mesoscopic simulation, vehicles are assumed to accelerate and decelerate instantaneously. Increasing the
reaction time factor in mesoscopic simulations is accepted best-practice to account for vehicle acceleration
and deceleration time.

Figure 3-18 Key behavioural parameters

Reaction time at Reaction time for

Vehicle type Reaction time front vehicle at Probability

stop

traffic lights

Microsimulation area

Car 0.9 1.1 1.3 1
Truck 0.8 1.2 1.5 1
Bus 0.8 1.2 1.5 1

Mesoscopic simulation area

Car 1.3 - 1.7 1
Truck 1.3 - 1.7 1
Bus 1.3 - 1.7 1
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3.15 End constraints at model boundary

To correctly represent queue spillback into the model area as a means of reflecting broader network
congestion in the microsimulation model area, dummy signals were included on Parramatta Road in the
eastbound direction (east of City Road). The green time on the dummy signals was adjusted to ensure a
good match with travel time data and generate variable queue on the edge of the model.

Note that although the signals are located at the Broadway / Mountain Street intersection, they are not
intended to represent queue spillback from this intersection but rather queues propagating back along
Broadway in the eastbound travel direction caused by congestion on Broadway and George Street that was
observed during the site visit and from Google Traffic data.

3.16 Calibration criteria

The Base Model was calibrated in accordance with the criteria outlined in Traffic Modelling Guidelines
(Roads and Maritime Series, 2013) to ensure that the existing traffic conditions are replicated to a statistically
high level of accuracy.

The recommended method of calibration is the modified Chi-Square empirical formula developed by
Geoffrey E. Harves in the 1970s, known as the GEH-statistic. The GEH-statistic measures the degree of
divergence of the modelled value from the observed value while accounting f