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ITEM 2 DRAFT KEIRAVILLE GWYNNEVILLE ACCESS AND MOVEMENT STUDY

The draft Keiraville - Gwynneville Access and Movement Study has been completed following the
community-led development of the Keiraville - Gwynneville Implementation Plan. The study examines
issues affecting the traffic and transport system within the precinct through extensive stakeholder
engagement, data collection, literature review, site investigations and motor vehicle traffic analysis. It
also proposes actions to improve the transport system, reduce impacts on surrounding suburbs, promote
the use of sustainable travel modes and ensure that the transport network can adequately accommodate
future development.

The draft study has been prepared with significant input from the local community and other key
stakeholders. This report recommends public exhibition of the draft Keiraville - Gwynneville Access and
Movement Study.

RECOMMENDATION

1 The draft Keiraville - Gwynneville Access and Movement Study Overview and Consultant Report be
placed on public exhibition for a period of six weeks.

2 Following the public exhibition period, a final draft Keiraville - Gwynneville Access and Movement
Study Overview incorporating community feedback be presented to Council for adoption.
REPORT AUTHORISATIONS

Report of: Mark Roebuck, Manager City Works
Authorised by:  Andrew Carfield, Director Infrastructure + Works - Connectivity Assets + Liveable City

ATTACHMENTS

1 Draft Keiraville — Gwynneville Access and Movement Study Overview
2 Keiraville — Gwynneville Access and Movement Study - Consultant Report

BACKGROUND

Neighbourhood Forum 5, with input from the community, University of Wollongong and Council
developed the “Keiraville - Gwynneville Community Planning Project Report”, which was considered by
Council at its meeting of 28 April 2014. Council endorsed the report’s ten (10) vision statements for the
precinct. On 24 August 2015 Council endorsed the subsequent “Keiraville - Gwynneville Implementation
Plan” comprised of a number of key actions, in particular:

An Access and Movement Study to be prepared to investigate a range of matters relating to traffic
in the area, with a focus on:

e Traffic capacity in context of key destinations UOW; Hospital; Botanic Gardens; City
Centre;

e Parking;
e Pedestrian Access and Safety.

Council and the University of Wollongong allocated funding to commence a “Keiraville - Gwynneville
Access and Movement Study” in 2017. Following a competitive tender process, Cardno (NSW/ACT) Pty.
Ltd. were engaged to undertake the study based on the following key objectives:

¢ Examine and document the existing and future potential operation of the traffic and transport
system within the suburbs of Keiraville and Gwynneville; and

e Develop strategies to improve the transport system, reduce impacts on surrounding suburbs,
promote the use of sustainable travel modes and ensure that the transport network can
adequately accommodate future development.
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In order to identify issues affecting the traffic and transport system of Keiraville and Gwynneville, the
consultant, with support from Council, carried out significant engagement with the local community and
other key stakeholders (refer to the ‘Consultation and Communication’ section of this report).
Furthermore, data was collected from a range of sources including on-site surveys of traffic and parking,
site inspections, computer traffic simulations and reviews of other government plans and strategies. The
study lists the following key issues relating to each of the transport modes:

Key Pedestrian Issues
e Lack of footpaths in various streets
¢ Uneven and cracked footpaths in several locations
e Pedestrian signage and wayfinding are limited
e Lack of safe pedestrian crossings
e Existing crossing facilities that don’t meet current standards
e Limited connections exist to the east of the UOW campus
¢ Difficult to access Mount Ousley Area from UOW
e Street lighting is limited in some areas.
Key Cycling Issues
e Missing paths in a number of routes between key destinations
¢ Missing connection between Mount Ousley and UOW
¢ Missing connections between east and west of the rail line
e Lack of secure bike parking at key destinations
e Lack of end of trip facilities at UOW
e Wayfinding signs missing on some routes

e Existing roundabouts can be difficult for cyclists to use safely due to topography and vehicle
speeds

Key Public Transport Issues
¢ Infrequent route bus services
e Poor levels of on-time running
e Bus services during peak periods are overcrowded
e Poor integration of bus services with train timetables
e Shuttle services are limited outside of peak and session
e Lack of shelter and accessible infrastructure at bus stops
e Poor connectivity of bus services with surrounding suburbs
e Poor frequency of train services in both directions
e Poor alignment of train services with UOW schedule.
Key Vehicle Network Issues
e There is congestion in various streets within the study area including:
o Various University Avenue intersections

o Queuing along Mount Ousley Road in the peak hours
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o The UOW Ring Road
o Foley Street
e Some drivers use minor streets to avoid congestion
e Vehicles speeds are of concern to community members.
Key Car Parking Issues

e Parking utilisation is very high in the streets south of the UOW campus, including Keiraville
village

e Two-hour parking spaces are not long enough for students attending lectures;
e Accessible parking is not provided in the village centres

e Lack of enough pick up/drop off zones at key destinations such as schools, UOW, and Beaton
Park

e Parking close to key destinations is often heavily utilised by employees

e Vehicles are often parked over driveways

e High amount of unrestricted parking provided in residential areas near the University

e Poor sightlines at some intersections within the precinct due to vehicles parking too close
e Multi occupancy dwellings and student accommodation generate street parking demand
e Significant numbers of vehicles parking illegally throughout the study area

¢ A number of residential streets throughout the study area which have been reduced to one lane
in each direction due to parking on both sides of the road.

The study identifies a range of actions for the traffic and transport system in order to address the above
issues. These actions, categorised by mode of travel, are provided below:

Pedestrian Actions
e Provide compliant pedestrian refuge island at roundabouts.
e Ensure that all crossing facilities comply with Australian Standards (upgrade where needed).
e Provide a direct pedestrian connection towards the north and east of UOW.

e Provide wayfinding to key destinations including train stations, UOW, key centres and recreation
facilities.

e Provide increased pedestrian priority within the village centres.

e Provide increased marketing especially in schools, workplaces and town centres to show the
benefits of walking and cycling.

¢ Review street lighting with respect to pedestrian needs

¢ Include suggested footpath locations in future programs.
Cycling Actions

¢ Include suggested shared path locations in future programs.

e Work with Transport for NSW (TfNSW) to investigate active transport connection across train line
close to Beaton Park.

¢ Provide improved cycling wayfinding on the key regional cycle routes.

e Provide a widened shared path through Wiseman Park in line with the Fairy Creek Corridor
Master Plan.
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e Provide increased number of secure and undercover bicycle parking at key land uses such as the
UOW, Keiraville and Gwynneville village centres, Beaton Park, the local schools and off-street
parking locations.

Motor Vehicle Actions
¢ Realignment of roundabout at Murphys Avenue and Robsons Road.
e Undertake safety around schools assessments.
e Advocate for implementation of the Mount Ousley Interchange project.

¢ Investigate traffic calming measures on Robsons Road to manage vehicle speeds, particularly on
the north and south downhill sections to the Gipps Rd intersection.

¢ Investigate intersection improvements
¢ Investigate traffic calming improvements

e Investigate roundabout installation at Braeside Avenue - Murphys Avenue to reduce vehicle
speed

e Investigate safety improvements on University Avenue.
Car Parking Actions

e Investigate the provision of marked parking bays to increase the efficiency of parking spaces
within the precinct.

e Review timed parking, pick up and drop off and special parking restrictions surrounding key
destinations.

¢ Review ranger patrols to ensure all vehicles abide by the corresponding parking restrictions.
¢ Investigate introduction of paid parking in close vicinity of the University.

e Develop a special event parking and traffic management plan for significant events at Beaton
Park.

¢ Monitor school kiss and ride zones to prevent parking and expand as required to support
demand.

¢ Investigate wayfinding opportunities to parking at attractors such as Beaton Park and the Botanic
Garden.

¢ Work with schools to manage parking and safe drop off/pick up.
Public Transport Actions
¢ Advocate for extension of bus service times and frequency.
e Work with TINSW to:
o investigate bus priority infrastructure
o better integrate bus and train timetables
o ensure adequate capacity of bus services.
e Provide improved bus stop facilities.
e Advocate for direct bus services between key trip attractors.

¢ Advocate for retention of local shuttle bus services.
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PROPOSAL

It is proposed that Council endorse the draft Keiraville - Gwynneville Access and Movement Study to be
placed on public exhibition for a period of six (6) weeks. Following community feedback, a final draft
Keiraville - Gwynneville Access and Movement Study Overview incorporating public comments, will be
reported to Council for adoption.

CONSULTATION AND COMMUNICATION

Council engaged with a range of stakeholders including residents, businesses and several organisations
throughout the completion of this study via:

e Letters to tenants, owners and other stakeholders
e Visits to all businesses in the study area
e Face-to-face meetings with key stakeholders

e The Have Your Say web page which included a mapping tool, FAQ page, feedback form and
document library.

Four workshops were also held with representatives from a range of stakeholders including community
members at key points in the study process. The purpose of workshop one, was to present an overview
of the existing transport network to the community and to capture any specific comments or concerns
that the community and key stakeholders had. The key stakeholders were given the opportunity to
comment on:

e Expectations for the transport network and the project;
e Any issues with the existing transport network; and
e Potential solutions to mitigate transport issues.

A second workshop provided stakeholders with an update of the project tasks completed, information on
key deficiencies of the existing network and potential opportunities. At workshop three, stakeholders
were updated on the progress of the project including issues analysis, solutions development, and the
prioritisation process. Subsequently, a supplementary workshop was held to review, refine and add
value to proposals that were put forward in previous sessions.

Overall, there were 242 issues raised by members of the community, the majority of which concerned
car parking.
PLANNING AND POLICY IMPACT

This report contributes to the delivery of Our Wollongong 2028 goal “We have affordable and accessible
transport”.

It specifically delivers on core business activities as detailed in the Transport Services Service Plan
2019-20.
FINANCIAL IMPLICATIONS

Costs associated with the public exhibition of the draft study will be funded from an existing operational
budget allocation.

Implementation associated with the various actions listed in the study will be considered against city
wide priorities through the city-wide annual planning and infrastructure delivery process. Actions may
also be eligible for funding under various NSW Government and Australian Government grant programs.
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CONCLUSION

The draft Keiraville - Gwynneville Access and Movement Study was undertaken in partnership with
Neighbourhood Forum 5, the University of Wollongong and TINSW and following the development of the
community-led Keiraville - Gwynneville Implementation Plan. The study identifies a range of issues
facing the various transport modes for the precinct and actions to address them following extensive
stakeholder engagement, data collection, literature review, site investigations and motor vehicle traffic
analysis. The public exhibition of the draft Plan will generate further valuable input from the community
that will be incorporated into the final draft plan and reported to Council for adoption.
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Background Study Objectives

Keiraville and Gwynneville will experience significant growth in the The University of Wollongong, Neighbourhood Forum 5 and
coming decades as a result of expansion of the education and Transport for NSW are partners in the study. These partners with
health precinct in Wollongong. This future expansion will increase Council jointly agreed to the objectives of the study that are to:

the number jobs and students in the region, therefore increasing

demand for housing, infrastructure and transport.

Examine and document the existing and future potential
operation of the traffic and transport system within the
suburbs of Keiraville and Gwynneville; and

Wollongong City Council commissioned a Keiraville-Gwynneville
Access and Movement Study to improve understanding of existing
and future access and transport demand in the area, and to
mitigate the impacts of more growth through traffic and transport

strategies to encourage sustainable travel behaviour and ease O Develop strategies to improve the transport system, reduce
pressure on the transport network. Improvements for pedestrians, impacts on surrounding suburbs, promote the use of
cycling, public transport, motor vehicles and car parking are sustainable travel modes and ensure that the transport

recommended by this study. network can adequately accommodate future development.

RESTRICTED
PARKING
AREA

PARK IN
BAYS ONLY

Existing Parking Bay Linemarking Keiraville Village Centre
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lllawarra region of NSW. The two suburbs
lie between the Princes Motorway (M1) to

the north and east, the lllawarra
Escarpment State Conservation Area to \-—\
the west, and extend south towards
Mount Keira Road.

There are many important land uses that

generate a high number of trips each day

and influence access, movement
demand and behaviour in the study area

including:
O Keiraville and Gwynneville village
centres
O The University of Wollongong (UOW)
O Wollongong CBD
O Wollongong Hospital
O Wollongong Botanic Garden
0 North Wollongong Railway Station
O TAFE lllawarra Wollongong Campus
O Mount QOusley residential area

O Local schools
O Sports and recreation facilities

Page | 3
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Strategic Context

The Keiraville and Gwynneville Access and Movement study
was carried out in the context of planning work done for
surrounding metro Wollongong area in order to recommend
effective strategies to improve the overall transport network.
Various Council and external plans, strategies and projects
informed the study including:

DUTR WOLLONGONG 202§
COMMUNITY STRATEGIC PLAN

mm_%hualhawn

Keiraville — Gwynneville Implementation Plan ; ; _
lllawarra Shoalhaven Regional Plan Ay
Our Wollongong 2028 Community Strategic Plan
City of Wollongong Bike Plan

City of Wollongong Pedestrian Plan

University of Wollongong 2016-2036 Wollongong
Campus Master Plan

Mount Ousley Interchange Project

Beaton Park Regional Precinct Masterplan

Fairy Creek Corridor Masterplan

Wollongong City Centre Access and Movement
‘Wellongong City Centre
Strategy Aogess and Movemant Sirategy 2013

s e e s s et
e e

Beaton Park
Regional Precinct
Masterplan

NSW ¢

2018 - 2038 SOVERNMENT

Mount Ousley interchange -
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Existing Transport Network and Demand

The range of significant land uses both within and surrounding the study area are serviced by a transport network that includes walking, cycling,
public transport and motor vehicle components. The network serves a range of trip purposes and has varying levels of demand.

Pedestrian Network
The footpath network in Keiraville—-Gwynneville is limited, particularly away from UOW. The only roads that have footpaths on both sides of the
road are Irvine Street, Northfields Avenue and Gipps Road. Most local streets have either a footpath on one side or no footpath at all.

On approach to Gwynneville village centre, footpaths are present on the north side of Gipps Road only. Keiraville village centre has footpaths
provided on both sides of Gipps Road.

Pedestrian crossing facilities in the study area include a mixture of pedestrian refuges, zebra crossings, school crossings and signalised
crossings. Pedestrian refuges are provided throughout the study area, particularly along Northfields Avenue, Robsons Avenue and Gipps Road.

The majority of pedestrian refuges are located at roundabouts within splitter islands.

There are six zebra crossings, three school crossings, and six signalised pedestrian crossings located within the study area, four of which are
located within the UOW campus.

Vickery Street
Pedestrian
Prowvisions
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Public Transport Network

Bus routes servicing Keiraville and Gwynneville include three free
shuttle buses and locally run services that provide connections
throughout the study area and to nearby suburbs in the lllawarra and
as far as Campbelltown and Port Kembla.

The free GK Shuttle bus service is operated by UOW and connects
the campus with North Wollongong Station, the Wollongong CBD,
Keiraville and Gwynneville. UOW also runs the free North Gong
shuttle service which directly connects the UOW Northfields Avenue
Bus Interchange with North Wollongong Station. This is the only bus
route to service the bus stops on the UOW campus Ring Road; it
connects passengers with trains arriving at North Wollongong
Station.

The Gong Shuttle bus service is run by Transport for New South
Wales, and connects the UOW campus with the Weallongong CBD,
the Innovation campus and Fairy Meadow. This service is currently
free, however a longer term decision on whether the service will
remain free has yet to be made.

Foley Street Gong Shuttle Stop

Local bus services connecting to Austinmer, Bulli, Campbelltown,
Dapto and Shellharbour are provided by the following operators:

Busabout, providing the 887 service to Campbelltown;

Dion’s Bus Service, providing services to Austinmer and Bulli;
Premier lllawarra, providing services to the Wollongong CBD,
Dapto, and Shellharbour.

DRAFT Keiraville — Gwynneville Access and Movement Study Overview Page | 6
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Road Network

The road network within and surrounding the study area consists of
both major arterial and local roads. Local roads provide east—west
access, while the Princes Motorway bisects the study area
constraining connectivity. Access to the motorway is provided via
on/off ramps located to the south east of the University, and to the
north of North Wollongong station.

The traffic assessment of existing conditions found identified
congestion at:

Mount Qusley Road / Princes Motorway
Irvine Street / University Avenue
Princes Motorway / University Avenue

The impact of future traffic growth and the Mount Ousley Interchange
upgrade roughly 10 years in the future was assessed using the
AIMSUN computer simulation model. The Mount Ousley Interchange
upgrade is predicted to remove congestion at Mount Qusley Road /
Princes Motorway while providing a new access to the UOW
campus. The modelling also predicts some reduction in traffic in the
roads surrounding the University such as Robsons Road and University Avenue
Northfields Avenue. However, the results also indicate there could

still be congestion issues at the Princes Motorway / University

Avenue and nearby intersections, in future (2027) year with the

Mount Qusley Interchange upgrade in place.

The modelling assessment also indicated that additional capacity is
required at the Pacific Motorway / University Avenue and University
Avenue / Porter Street intersections. Further investigations are
recommended to investigate options to relieve congestion in this
area.

DRAFT Keiraville — Gwynneville Access and Movement Study Overview Page | 7
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Stakeholder Engagement

Council engaged with a range of stakeholders including residents,
businesses and several organisations throughout the completion of

ltem 2 - Attachment 1 - Draft Keiravile — Gwynneville Access and 24 February 2020 206

Traffic,
Other, 13 0L

this study via: Public Transport,

O Letters to tenants, owners and other stakeholders

O Visits to all businesses in the study area

O Workshops and face—-to—face meetings

O The Have Your Say web page which included a mapping tool,
FAQ page, feedback form and document library.

Overall, there were 242 issues raised by members of the community,
the majority of which concerned car parking.

Council, UOW, Transport for NSW, NF5 and other community
members have worked together to draft up actions to address the
issues identified during the study.

Key Transport Network Issues

In addition to issues raised by the community as part of the
stakeholder engagement described above, data collected from a
range of sources was used to identify key issues affecting the
network including on site surveys of traffic and parking, site
inspections, computer traffic simulations and reviews of other plans
and strategies. The following sections of this document provide key
issues identified.

DRAFT Keiraville — Gwynneville Access and Movement Study Overview
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Parking, 93

Roads, 27

Cycling, 32

Pedestrian, 39

Types of issues raised by stakeholders
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Key Pedestrian Issues

Lack of footpaths in various streets

Uneven and cracked footpaths in several locations
Pedestrian signage and wayfinding are limited

Lack of safe pedestrian crossings

Existing crossing facilities that don’t meet current standards
Limited connections exist to the east of the UOW campus.
Difficult to access Mount Qusley Area from UOW

Street lighting is limited in some areas

Some cyclists ride on the footpath in lieu of a dedicated path or lane

Key Cycling Issues

O Missing paths in a number of routes between key
destinations

Missing connection between Mount Ousley and UOW
Missing connections between east and west of the rail line
Lack of secure bike parking at key destinations

Lack of end of trip facilities at UOW

Wayfinding signs missing on some routes

Existing roundabouts can be difficult for cyclists to use
safely due to topography and vehicle speeds

Gap in traffic island is too small to accomm odate wheelchairs, prams or bicycles

DRAFT Keiraville — Gwynneville Access and Movement Study Overview Page | 10
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Key Public Transport Issues
Infrequent route bus services

Poor levels of on—time running
Bus services during peak periods are overcrowded

Poor integration of bus services with train timetables

Shuttle services are limited outside of peak and session
Lack of shelter and accessible infrastructure at bus stops
Poor connectivity of bus services with surrounding suburbs

Poor frequency of train services in both directions
Poor alignment of train services with UOW schedule

bus shelters

Few bus stops provide a boarding area or path that is accessible, the majority lack

208

A iy o W |
;! * mas o SRS LEGEND
g LN
[}
i s == Study Area
1 A 3
'r' 5 @  Serious Injury
1
I
! UNIVERs;Ty 3 o O Moderate Injury
I / WoLLongoyg -f
! MAIN cAMpye { @ winorinjury
' e ‘ i
," S, g @ Mon-casualty
e
] L] at oy
] B 9
/ WOLLONGoNg <, & ,i
i BOT. . | 4
im ¢ BOTaNIC ; e W
| o ¢ CARDEN e X --ij--.a ’
I o - § o ” [ 4
l' 4 1 L ¥ ﬁo.oo !3 ?
’ o o -
i §
{ ! A ) i
l" & P 3 § ,
! f Ll & ) !
! Nve - o
{ o 1
{ . = iseay § ,*" 7
\ L i PRy SR :
v ce : | S L e i
\ ° p = i
‘\‘ -f'.. _,u"" EAToN PARK _'
“‘\ o 4 ™ a“" ’
e N | e
\\\ F .‘
‘\.‘\ -
e & i
Crash data 2014 to 2018

Key Vehicle Network Issues
There is congestion in various streets within the study area

including:
o Various University Avenue intersections
o Queuing along Mount Ousley Road in the peak hours

o The UOW Ring Road
o Foley Street

Some drivers use minor streets to avoid congestion
Vehicles speeds are of concern to community members
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Key Car Parking Issues

O Parking utilisation is very high in the streets
south of the UOW campus, including Keiraville
village

O Two-hour parking spaces are not long enough
for students attending lectures

O Accessible parking is not provided in the village
centres

O Lack of enough pick up/drop off zones at key

destinations such as schools, UOW, and

Beaton Park

Parking close to key destinations is often

heavily utilised by employees

Vehicles are often parked over driveways

High amount of unrestricted parking provided in

residential areas near the University

Poor sightlines at some intersections within the

precinct due to vehicles parking too close

O Multi occupancy dwellings and student
accommodation generate street parking
demand

O Significant numbers of vehicles parking illegally
throughout the study area

O Number of residential streets throughout the

study area which have been reduced to one

lane in each direction due to parking on both
sides of the road.

High street parking use associated with key destinations

DRAFT Keiraville — Gwynneville Access and Movement Study Overview Page | 12
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Transport Network Actions

The study recommends a range of actions to
address the identified issues affecting

pedestrians, cycling, public transport, motor
vehicles and car parking. .
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Cycling Actions

Include suggested shared path
locations in future programs.

Work with TINSW to investigate
active transport connection across

train line close to Beaton Park.

Provide improved cycling
wayfinding on the key regional

cycle routes.
Provide a widened shared path
through Wiseman Park in line with

the Fairy Creek Corridor Master

Plan.
Provide increased number of

secure and undercover bicycle

parking at key land uses such as

the UOW, Keiraville and Gwynneville
village centres, Beaton Park, the
local schools and off-street parking

locations.
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Car Parking Actions

Investigate the provision of marked
parking bays to increase the efficiency
of parking spaces within the precinct.
O Review timed parking, pick up and drop
off and special parking restrictions
surrounding key destinations.

Review ranger patrols to ensure all
vehicles abide by the corresponding

parking restrictions.
Investigate introduction of paid parking

in close vicinity of the University.
O Develop a special event parking and
traffic management plan for significant
events at Beaton Park.
Monitor school kiss and ride zones to
prevent parking and expand as required
to support demand.

Investigate parking wayfinding
opportunities to parking at attractors
such as Beaton Park and the Botanic

Garden.
Work with schools to manage parking

and safe drop off/pick up.
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Public Transport Actions

Advocate for extension of bus service times and frequency.

Work with Transport for NSW to:
o investigate bus priority infrastructure.
o better integrate bus and train timetables.
o ensure adequate capacity of bus services.

Provide improved bus stop facilities.
Advocate for direct bus services between key trip attractors.

Advocate for retention of local shuttle bus services.
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1 Introduction
1.1 Background and purpose

Keiraville and Gwynneville will experience significant growth in the coming decades as a result of expansion
of the education and health precinct in Wollongong. This future expansion will increase the number jobs and
students in the region, therefore increasing demand for housing, infrastructure and transport.

Wollongong City Council (WCC) commissioned a Keiraville-Gwynneville Access and Movement Study (the
study) to improve their understanding of existing and future access and transport demand in the area, and to
mitigate the impacts of more growth. This includes traffic and transport strategies to encourage sustainable
travel behaviour and ease pressure on the transport network. Improvements for the pedestrian, cycling, bus,
train, private vehicle and parking networks are recommended by this study.

1.2 Project objectives
The key objectives of this study are to:

> Examine and document the existing and future potential operation of the traffic and transport system
within the suburbs of Keiraville and Gwynneville; and

> Develop strategies to improve the transport system, reduce impacts on Keiraville and Gwynneville and
surrounding suburbs, promote the use of sustainable travel modes and ensure that the transport network
can adequately accommodate future development.

1.3 Keiraville and Gwynneville study area

Keiraville and Gwynneville are located within the City of Wollongong, in the lllawarra region of NSW. The two
suburbs lie between the Princes Motorway (M1) to the north and east, the lllawarra Escarpment State
Conservation Area to the west, and extend south towards Mount Keira Road. The study area is shown in
Figure 1-1.

There are many important land uses that generate a high number of trips each day and influence access,
movement demand and behaviour in the study area. These land uses include:

> Keiraville and Gwynneville village centres;

> The University of Wollongong (UOW) Campus;
= UOW Innovation Campus (iC);

> Wollongong CBD;

> Wollongong Hospital;

> Wollongong Botanic Garden;

> North Wollongong Station;

> TAFE lllawarra Wollongong Campus;

> Mount Ousley residential area;

> Local schools; and

> Sports and recreation facilities.

3 February 2020 Cardno 1
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Figure 1-1 Study area
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2 Strategic Context

Understanding the position of Keiraville and Gwynneville in the broader context of the greater Wollongong
area is essential in order to recommend effective strategies to improve the transport network. This section
provides an overview of the broader context, including Council plans, UOW strategies, regional plans and
transport projects.

2.1 Regional strategic plans
This section outlines the strategies, policies and plans for the greater lllawarra region that play an important
role in the transport network.

211 llawarra-Shoalhaven Regional Plan, NSW Department of Planning and Environment,
2015

The lllawarra Shoalhaven Regional Plan provides the strategic policy, planning and decision-making
framework to guide the region to sustainable growth over the next 20 years. The key principle of integrating
transport and land use, and the support of improvements to the active and public transport networks are
important components of the transport element of the plan.

Relevance for Keiraville — Gwynneville Access and Movement Study

The Plan includes a goal to maintain a region with communities that are strong, healthy and well-connected which
could be achieved in part by:

= [nvestigating options to improve public transport service levels which better link centres, cormdors and growth
areas to Metro Wollongong;

= |mproving access to centres, particularly in the northern corridor, to encourage development; and
= |nvestigating tourism-related transport services in Kiama and Shoalhaven.

212 llawarra Draft Regional Growth and Infrastructure Plan, NSW Department of Planning
and Environment, 2014

The Regional Growth and Infrastructure Plan for the lllawarra region is a framework that will guide
development and growth to 2031, through integration with land use planning and the transport network.

Some of the particular transport challenges facing the lllawarra as it grows include growing demand for
freight, the need for improved train travel times, heavy reliance on private vehicles, catenng for peak tourism
travel demand, pressure to complete road construction in the region, catering for an ageing population,
ongoing investment in bus priority and funding regional cycling infrastructure.

Current infrastructure commitments from the NSW Government include upgrades to the Princes Highway, a
safety upgrade of the Picton Road/ M1 intersection and slow vehicle climbing lanes on Mount Ousley Road
that will also improve freight capacity.

Relevance for Keiraville — Gwynneville Access and Movement Study

Wollongong is classified as a regional city, providing higher order administration, education and health services,
cultural and recreational facilities and higher density commercial and residential development for the region.
Revwitalisation of Wollongong will strengthen its economic and employment significance in the region.

213 llawarra Regional Transport Plan, Transport for New South Wales, 2014

The lllawarra Regional Transport Plan 2014 contains a number of programs that may assist in the delivery of
new infrastructure, services and information. It states that the population of the lllawarra region is expected
to increase by more than 75,000 people in the next 20 years through development of employment, health,
education and retail land uses. Some of the initiatives underway in the lllawarra region outlined in this plan
are:

> $80 million commitment to maintenance and improvement of safety and reliability of the rail network;

3 February 2020 Cardno 3



\"7 4
wollongong

city of innovation

Ordinary Meeting of Council
Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

‘ , Cardno’ Keiraville-Gwynneville Access and Movement Study

> NMNew timetabling of rail services in 2012 that delivered 7,000 additional seats on lllawarra and South
Coast Services;

> Introduction of NSW TransLink, an operating division dedicated to improving regional rail services; and

> |ntroduction of new bus services in the lllawarra region.

Relevance for Keiraville — Gwynneville Access and Movement Study

The following plans and ideas will directly impact Gwynneville and Keiraville:

= The free shuttle buses and local access buses will continue to operate, with peak frequencies supporting
convenient access;

=  Providing free public transport will help to increase the mode share of public transport to and from the CBD and
local centres will reduce congestion on roads and the pressure placed on parking capacity;

= New developments in the region will contain planning for active and public transport; and
=* The improvement of walking and cycling infrastructure at transport interchanges will support mode change.

2.2 Wollongong City Council strategic plans

It is important to incorporate and build upon WCC's existing plans and strategies in the development of this
study. Council’s relevant transport directions are outlined in this section.

2.21 Keiraville Gwynneville Community Planning Project, Neighbourhood Forum 5, 2014

MNeighbourhood Forum 5’s (NF5) Keiraville Gwynneville Community Planning Project acknowledges
population growth in the coming years and captures the community’s concerns regarding future development
and the transport network. The Project collated community consultation outcomes regarding the future of
Keiraville and Gwynneville, for Council to consider in the development of an Implementation Plan.

Community consultation activities isolated four key themes identified as essential in planning for Keiraville
and Gwynneville. These themes are parking and access, street safety, village protection and development,
and building the community and relationships. The challenges identified by this project are the increasing
population and visitors. Future opportunities for the study area include planning ahead for impacts on
infrastructure, forecasting future growth, directing development to achieve sustainable outcomes, and
working closer with UOW and with the community.

Relevance for Keiraville — Gwynneville Access and Movement Study

Prioritised actions arisen from this community consultation are:
= Construction of a walking track through the Botanic Gardens, TAFE and to the beach;
= Provision of bike parking at the Botanic Gardens;

= | obby Council for a parking strategy that includes regular enforcement of parking regulations at shops to keep
passing trade moving, and the provision of short term parking near shops;

= | obby Council to provide bike parking and improved pedestrian facilities at shopping centres to improve access;

= Request Council to place more signage indicating availability of parking;

= Request Council to extend the areas with painted parking bays to help with dangerous parking and improve
parking efficiency;

=  Community liaison group fo work on developing a parking strategy for new university accommodation;

= |mprove cycling infrastructure to encourage increase in cycling trips;

= Expand shuitle buses to other areas to decrease parking demand,;

= Collaboration with UOW, RMS and WCC to address Mount Ousley Road as a barrier to pedestrians and cyclists;

= Request a whole traffic management study beginning at Mt Keira Road and Robson Road, including review of
sight lines for parking;

= |nvestigate traffic calming measures at the Gwynneville village centre; and

= |nvestigate full audit of footpaths to address safety and connectivity concerns.

3 February 2020 Cardno 4
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222 Keiraville Gwynneville Implementation Plan, WCC, 2015

Refinement of NF5's Keiraville Gwynneville Community Planning Project led to the production of an
Implementation Plan to carry out the visions emerging from the project. This Implementation Plan contains
potential timeframes, responsibilities and estimated costs for each recommended action.

Relevance for Keiraville — Gwynneville Access and Movement Study

An implementation plan is provided for each of the actions:

= Commission of an Access and Movement Study, with a focus on traffic capacity in context of key destinations,
parking and pedestrian access and safety;

= Regulation and enforcement, focusing on monitoring illegal parking and a review of timed parking at village
centres;

= |nvestigation of bicycle parking, including a plan for bicycle parking facilities in village centres; and

= |[nvestigation of parking signage, including signage and wayfinding at the Keiraville and Gwynneville village centres
to ensure current parking supply is beneficial to the community and visitors.

223 Wollongong 2022 Community Strategic Plan, WCC, 2012

The Community Strategic Plan outlines the Wollongong community’s proritised standards and goals and
how they are to be achieved. The relevant goals are to protect the natural environment, cultivate an
innovative and sustainable economy, maintain a healthy community in a liveable city, and enjoy a
sustainable, affordable and accessible transport network. The main identified issues for transport network
are the need for improved public transport services and infrastructure, including a fast train to Sydney, and
increased safety.

Relevance for Keiraville — Gwynneville Access and Movement Study

The Plan identifies that to achieve WCC's goal of a sustainable, affordable and accessible transport network, the
following strategies must be implemented:

= Establish Wollongong as a bike friendly City;

= Extension of the free Gong Shuttle bus service;

= Delivery of interconnected and accessible cycleways and footpaths;

= Establish a ‘Park and Ride’ commuter bus network to encourage the community to use alternate transport modes;
= Provide an effective and integrated regional transport system with a focus on road, bus, rail and freight movement;
= Improve rail services and stations across the Local Government Area;

= |nvestigate opportunities to reduce fravel time between Sydney and Wollongong;

= |mprove availability of late night transport options; and

=  Promote community transport options for people with disabilities.

2.24 Wollongong Local Environmental Plan, NSW Government, 2009

The Wollongong Local Environmental Plan (LEP) sets out planning provisions for land in Wollongong in
accordance with the relevant zoning and development controls.

Keiraville and Gwynneville are mainly classified as (R2) Low Density Residential land, with areas of (RE1)
Public Recreation land, such as the Botanic Gardens. To the east of Keiraville and Gwynneville, the
Wollongong CBD is classified as (B3) Commercial Core land, and (B6) Enterprise Corridor, and the
Wollongong Hospital precinct is classified as (SP1) Special Activities land. Land to the west of the UOW
campus is classified as (E2) Environmental Conservation land, and (E1) National Parks and MNature
Reserves land.

Relevance for Keiraville — Gwynneville Access and Movement Study

The transport related requirements for each land zone in the study area are as follows:

= R2 (Low Density Residential) classified land is required to maximise public transport patronage and encourage
walking and cycling.

= B3 (Commercial Core) classified land is required to maximise public transport patronage and encourage walking
and cycling.

= B6 (Enterprise Corridor) classified land is required to allow some diversity of activities that will not have an adverse
impact upon the efficient operation of the surrounding road system.

= The remaining land types do not have transport related requirements.
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225 Wollongong City Council Community Engagement Policy, WCC, 2013

The purpose of the WCC Community Engagement Policy is to show a commitment to engaging with and
informing the community with decision-making processes. Council engages with the community via the
following processes:

> Council communicates clearly with the community via Council's website and online media channels,
Council’'s newsletters, letters and emails, fact sheets, customer service, events and festivals, kiosks and
information sessions.

v

Council seeks feedback from the community before final decisions are made through public access
forums, ward meetings, community forums, kiosks, surveys and submissions, online engagement,
communication channels and independent Hearing and Assessment panels.

v

Council involves the community in designing possible solutions via ward meetings, community forums,
kiosks, reference and advisory groups, focus groups, workshops, online engagements and
communication channels.

v

Council collaborates with the community to m ake decisions through focus groups, workshops, reference
and advisory groups, online engagements and communication channels.

Relevance for Keiraville — Gwynneville Access and Movement Study

In this study, Cardno engages with the community via workshops to inform, consult, involve and collaborate, in
accordance with Council's Community Engagement policy.

226 City of Wollongong Pedestrian Plan 2017 — 2021, WCC, 2017

WCC’s Pedestrian Plan sets out Council’s vision for walking and recommends a range of strategies to
address key walking issues facing the City, and to promote walking as the preferred mode for short trips. The
Plan identifies pedestrian safety and convenience as a major concern. Some of the main factors deterring
people from walking as a key mode of transport are:

> Low pedestrian priority in areas of high pedestrian activity;

v

Large distances between key locations and residential areas, as well as steep topography that is
unsuitable for footpaths;

v

Lack of wayfinding for pedestrians in village centres; and

v

Presence of busy roundabouts that hinder safe crossing for pedestrians.

Relevance for Keiraville — Gwynneville Access and Movement Study

The following five goals will assist Council to achieve its vision for walking across the Local Government Area and
address associated challenges:

1. Encourage walking;

2. Create pedestrian friendly places;
3.  Makes walking safe;
4. Make walking easy and convenient; and
5 Work efficiently to implement the Pedestrian Plan.
2.27 City of Wollongong Bike Plan 2014 — 2018, WCC, 2014

The main objectives of the City of Wollongong Bike Plan 2014-2018 are increasing participation in cycling,
developing a safe and connected network of bike routes, growing bicycle tourism and improving cycling
awareness, safety and proficiency.

The plan identifies the benefits of cycling as health, reduced road congestion, recreation, travel time saving,
environmental, financial, tourism and economic. A lack of safe cycling connections between the UOW
campus, the Innovation Campus and the Wollongong City Centre is noted. A dramatic increase in cycling
mode share is considered achievable in the Wollongong City Centre because of the high employment
density and short travel distances between major trip generators. A key missing link in the cycling network
was identified as the route between the UOW campus and the suburb of Figtree to the south-west.
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Relevance for Keiraville — Gwynneville Access and Movement Study

This plan provides an understanding of:

= Council’s vision for the cyding network, including construction of cycle way links on McGrath Street north of
campus, Northfields Avenue, and south of the Botanic Gardens;

= The cycling constraints and opportunities that exist within the greater Wollongong area; and
= Council’s pricrities for proposed works.

228 Wollongong City Centre Access and Movement Strategy, WCC, 2013

The 2013 Access and Movement Strategy was developed to support the revitalisation of Wollongong's City
Centre, as an update to the original 2005 Access and Movement Strategy. This study outlines the land use
context, and pedestrian, cycling, vehicular, car parking and public fransport access and movement.

This Strategy also outlines the vision for Wollongong Station and the railway precinct to be a fully integrated
transport interchange with station access from elevated concourse access off Crown Street. The
redevelopment of Piccadilly centre will allow for improved pedestrian access to the station and an
interchange with buses, taxis and drop off zones.

Relevance for Keiraville — Gwynneville Access and Movement Study

Many issues regarding the transport network in the Wollongong City Centre are outlined in this report, as well as the
following strategies to address these issues:

= Pedestrian strategies include a reduction in traffic speeds in the City Centre, a new footpath program, kerb ramp
replacement program, a footpath replacement program, safety hazards program, and pedestrian crossing
improvements.

= Key actions proposed to address cycling issues in the City Centre are developing a network of shared paths and
road treatments, public bicycle parking in the City Centre and reduction in traffic speeds in the City Centre.

= Traffic management strategies include a road upgrade program with intersection modifications, new traffic signals
within the City Centre, an extension to Ajax Avenue, road widening and extensions, City Centre West Precinct
traffic calming measures, and parking bay line markings.

= The major elements of the car parking strategy are: encouraging developers to provide parking in consolidated off-
street parking locations, improved parking guidance systems, improved pedestrian, cycling and public transport
facilities, and a comprehensive on and off-street parking survey to be completed every three years.

= The bus operations strategy includes design modifications to the Wollongong Station interchange, bus priority
programs, relocation of the bus terminal at Lang Park, implementation of an integrated ticketing system, installing
bus priority measures where appropriate, and extending bus services to South Wollongong.

229 Beaton Park Precinct Needs Assessment Project, WCC, 2015

The Needs Assessment Project for Beaton Park contains extensive reviews of existing facilities and input
from key precinct stakeholders, providing an overall strategic approach for the precinct and enhanced
community access. This study arose from population trends that indicate greater local demand on the
Beaton Park Precinct facilities.

Transport access related aims for the precinct are to maximise accessibility to the site for all transport modes
and minimise conflicts between them, maximise car parking on site in a safe and environmentally friendly
manner, and ensure access to the site is safe whilst minimising disruption to the surrounding neighbourhood.

Relevance for Keiraville — Gwynneville Access and Movement Study

WCC meeting minutes from 9 May 2016 indicate that a Beaton Park Traffic Management Plan is to be completed.
This plan will include a redeveloped access point and internal road network with linked car parks at key activity nodes.
This also may include a new entry and bridge link from Gipps Street and more parking at the Beaton Park Leisure
Centre site.

2.210 Beaton Park Plan of Management, WCC, 2007

The Beaton Park Plan of Management outlines directions to transform the park into a major regional sporting
complex in Gwynneville. However, major concerns for the park include the availability of car parking and
transport access. Plans to construct a new car parking area, with 281 spaces, will also eliminate the existing
causeway crossing and provide for a more practical vehicular and bus access between Foley Street and
Gipps Street. Upgrades to access points are also included in these plans.

-
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Relevance for Keiraville — Gwynneville Access and Movement Study

A number of actions are proposed to achieve the following transport related objectives and performance targets:
= Maximise car parking capacity on site within environmental, recreational and social constraints;

= Maximise site access while reducing congestion and conflict for all users;

= |mprove traffic flow in and around the site;

= |mprove public transport access to the site; and

= |mprove pedestrian access.

23 University of Wollongong strategic plans

UOW’s location within the study area places it as one of the key destinations influencing travel demand
within Keiraville and Gwynneville. Expected growth in student population, expansion of student
accommodation and evolving transport behaviour will heavily influence future transport demand for the area.
It is crucial to understand and consider this adapting context for the Access and Movement Study.

2.31 Draft University of Wollongong Transport Strategy and Survey, Cardno, 2017

The 2017 Draft UOW Transport Strategy and Survey is the most recent edition of the biennial study. The
2017 Draft Transport Strategy aims to increase social and environmental sustainability at the UOW campus
through encouraging a modal shift for staff, student and visitor travel towards public and active modes. The
process of shifting travel behaviour should include understanding people’s decision making processes,
addressing their travel needs, and integrating the urban form with their desire lines.

A number of transport actions were recommended to support the achievement of each of the strategic
transport objectives, listed in Appendix A.

Relevance for Keiraville — Gwynneville Access and Movement Study

A number of actions are proposed to achieve the following transport related objectives and performance targets:
= |mprove existing campus access constraints to meet current and future demand;
= |mprove active transport as a means of accessing the campus;

= |mprove public and shared transport as a means of accessing the campus; and
=  Maximise the use of UOW parking to meet current and future demands.

23.2 University of Wollongong Campus Master Plan 2016 — 2036, UOW, 2016

The UOW Campus Master Plan provides the vision for the campus from 2016 — 2036, which is due to have a
growth in students and learning spaces by 2036. This Master Plan also provided a vision in terms of
governance, landscape, access and sustainability which aligned with regional strategies for the area.

Key strategies and actions of this master plan are provided in Appendix B.

Relevance for Keiraville — Gwynneville Access and Movement Study

Key strategies from access and sustainability include:

= |ntroduce pedestrian friendly gateways to provide a welcoming entrance to the campus that connects to the
neighbourhood;

= |ntroduce a series of pedestrian walks and improve pedestrian safety throughout the campus;
= |mprove access to the campus for cyclists and upgrade bike infrastructure;

= Consolidate car parking on the periphery, providing easy access to the campus;

= Support the introduction of a new northern entrance to the campus; and

= Reduce car park to 1 space per 54 effective student full time load by 2036.

3 February 2020 Cardno

L]



V’/ Ordinary Meeting of Council

wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report
Q ’ Cardno’ Keiraville-Gwynneville Access and Movement Study
3 Existing transport network and demand

This section of the study outlines the existing and planned active transport, public transport, and road
networks, the traffic and travel behaviour, and crash analysis for the study area_ It identifies infrastructure
and safety issues and opportunities for travel behaviour change.

31 Pedestrian network
3.11 Footpaths

The active transport network within Keiraville-Gwynneville encompasses a combination of shared paths and
footpaths.

An audit of the entire Wollongong Local Government Area (LGA), including the study area, completed by
WCC identified that 19 per cent of all paths were in very good condition, and 57 per cent were in good
condition. Six per cent were in poor condition. The breakdown of path condition is shown in Figure 3-1.

Figure 3-1 Condition of footpaths/ shared paths
Poor condition Excellent

6% condition
L 5%

Average condition _
13% __Very good
condition

19%

Good condition
57%

Source: Draft City of Wollongong Pedestrian Plan, 2017

The footpath network in Keiraville-Gwynneville is limited, particularly away from UOW . The only roads that
have footpaths on both sides of the road are Irvine Street, Northfields Avenue and Gipps Road. The majority
of local streets have footpaths on one or no sides of the road.

On approach to Gwynneville village centre, footpaths are present on the north side of Gipps Road only.
Keiraville village centre has footpaths provided on both sides of Gipps Road.

The locations of all footpaths are shown in Figure 3-2.

3.1.2 Crossings

Pedestrian crossing facilities in the study area include a mixture of pedestrian refuges, zebra crossings,
school crossings and signalised crossing. Pedestrian refuges are provided throughout the study area,
particularly along MNorthfields Avenue, Robsons Avenue and Gipps Road. The majority of pedestrian refuges
are located at roundabouts (splitter islands).

There are six zebra crossings, three school crossings, and six signalised pedestrian crossings located within
the study area, four of which are located within the UOW campus.

The locations of crossing facilities are shown in Figure 3-2.
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3.2 Cycling network

There are a number of shared paths and separated cycleways within the study area. There are also on-road
route options nominated as low or moderate difficultly by Roads and Maritime (Cycleway finder).

The majority of off-road cycle routes are located between North Wollongong Station and UOW . Shared paths
are generally provided through parks and reserves.

The existing cycling infrastructure is shown in Figure 3-3.
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3.3 Bus network

Bus routes servicing Keiraville and Gwynneville include three free shuttle buses and locally run services that
provide connections throughout the study area and to nearby suburbs in the lllawarra and as far as
Campbelltown and Port Kembla.

The free GK Shuttle bus service is operated by UOW and connects the campus with North Wollongong
Station, the Wollongong CBD, Keiraville and Gwynneville.

UOW also runs the free North Gong shuttle service which directly connects the UOW MNorthfields Avenue
Bus Interchange with North Wollongong Station. This is the only bus route to service the bus stops on the
UOW campus Ring Road; it connects passengers with trains arriving at North Wollongong Station.

The Gong Shuttle bus service is run by Transport for New South Wales, and connects the UOW campus with
the Wollongong CBD, the Innovation campus, Fairy Meadow, Wollongong TAFE, Wollongong and Keira
High Schools, Wollongong Hospital, Wollongong Station, Morth Wollongong Station (on weekends only),
Burelli Street and Wollongong Harbour. This service is cumrently free, however a longer term decision on
whether the service will remain free has yet to be made.

Local bus services connecting to Austinmer, Bulli, Campbelltown, Dapto and Shellharbour are provided by
the following operators:

> Busabout, providing the 887 service to Campbelltown;
> Dion’s Bus Service, providing services to Austinmer and Bulli; and
> Premier lllawarra, providing services to the Wollongong CBD, Dapto, and Shellharbour.

Bus route destinations and frequencies are summarised in Table 3-1.

Table 3-1 Bus routes servicing Keiraville and Gwynneville

Service Destinations Frequency

Gwynneville UOW to Keiraville, The GK-C shuttle runs clockwise from 7:45am to 10:45pm on
Keiravil!e Shuttle Gwynneville and Wollongong  weekdays during session and exam periods.

(clockwise — GK-C The GK-A shuttle runs anti-clockwise around the route, at peak
a(a;néiz)ntl{k}chwse - times (7:30am to 10:15am and 3:45pm to 7:15pm) on

weekdays during session and exam periods.

Morth Gong Shuttle  MNorth Wollongong Stationto  Services run on weekdays between 7:30am and 10:00pm

(9/9N) uow approximately every 10 minutes during the morning/ afternoon
peaks, and every 15-25 minutes at non peak times. Reduced
service on weekdays outside of session time and exam
periods. Limited Saturday service during exam periods only.

Gong Shuttle (55A/  Wollongong City to UOW Services run approximately every 10 minutes between 7:00am

55C) (loop service) and 6:00pm and every 20 minutes between 6:00pm and
10:00pm on weekdays. On weekends and public holidays
services run from 8:00am to 6:00pm approximately every 20
minutes. The route also stops at North Wollongong station on

weekends.
aar Campbelltown to UOW and Services operate every 1-2 hours on weekdays between
Wollongong via Appin 6:45am and 6:45pm_ No services stop at UOW on weekends
or Public Holidays.
1U Austinmer to UOW via Services are limited, with 1-2 buses operating during the
Thirroul, Woonona, Bulli, marning and afternoon peak periods. Mo services operate on
Corrimal and Fairy Meadow  weekends or Public Holidays.
4U Bulli to UOW via Thirroul, Weekday services operate every 1-2 hours between 8:45am
Woonona, Bulli, Corrimal and 6:00pm. No services operate on weekends or Public
and Fairy Meadow Holidays.
1 UOW to Wollongong via Services to and from UOW operate hourly between 7:30am
Keiraville, Westfield Figtree and 7:45pm on weekdays, and between 7:30am and 6:00pm
& Coniston on Saturdays. Services run every two hours on Sundays
between 8:30am and 6:45pm.
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Service Destinations Frequency
41 Dapto to UOW via Ker_nbla Services run on weekdays only, between 7:45am and 8:15pm.
Grange, Unanderra, Figtree,  geryices to UOW run hourly between 7:50am and 9:50am, and
‘l"("':g V_\I.;ollongong and from 5:50pm to 6:50pm in the evening.
iraville

Services from UOW run hourly between 9:40am and 10:40am
and then again from 3:40pm to 7:40pm.

53 Stockland Shellharbour to Weekday services operate hourly between 8:30am and
UOW wia Flinders, Shell 9:00pm. Services on Saturday run hourly between 9:30am and
Cove, Shellharbour Beach, 6:00pm. There are no services to UOW on Sundays or public
Warilla, Primbee, holidays.
Warrawong & Five Islands
Road

In general, across the study area bus stops are located adjacent to the footpath network. In many cases they
consist of a shelter to provide weather protection, but they tend not to provide service information. However,
on some routes such as along Gipps Road, the bus stop consists only of a yellow sign attached to an
existing electrical pole.

The Keiraville and Gwynneville bus network, including bus stops, is shown in Figure 3-4.

3.4 Train network

The South Coast Line, operated by NSW TrainLink, links Sydney’'s CBD with Bomaderry, stopping at both
Wollongong Station and North Wollongong Station.

MNorth Wollongong Station is located two kilometres north-east of the Keiraville village centre, and 0.7
kilometres north-east of the Gwynneville vilage centre. The station is accessed via Station Street to the east
and via Porter Street to the west. Bus services to the UOW campus operate from the bus stop outside the
station on Porter Street, and pedestrian access to the station is via Porter Street.

Services to Sydney run approximately every 30 minutes during the morning and afternoon peak, and once
an hour at other times. Local services stopping at all stations to Waterfall run approximately once an hour.
Southbound services run approximately once an hour to Kiama and Port Kembla.

Wollongong Station is located approximately one kilometre south-east of the Gwynneville village centre, and
two kilometres south-east of the Keiraville village centre.

The station locations within the study area is shown in Figure 3-4.
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3.5 Road network

The road network within and sumrounding the study area consists of both major arterial and local roads. Local
roads provide east-west access, while the Princes Motorway bisects the study area constraining connectivity.
Access to the motorway is provided via on/off ramps located to the south east of the University, and to the
north of North Wollongong station.

The key roads in the network are summarised in Table 3-2.

Table 3-2 Study area road characteristics

Road Characteristics

Princes Motorway Princes Motorway (M1) is a major motorway that connects Sydney to Wollongong
through to Albion Park Rail. This route provides key access to destinations in the
Wollongong, lllawarra and South Coast regions for tourists. It is also a major freight
route from Port Kembla.
This corridor is located around the south-west of the model study area, running in a
north-south direction to the north-west. The number of lanes vary between two to
three lanes in either direction within the study area. The speed limit is 80km/h,
however, at the steep downhill grade further north of the motorway, trucks and buses
are limited to 40km/h and all other vehicles to 80km/h.

Mount Ousley Road Mount Ousley Road is an arterial road located in the north of the model study area
that connects the Princes Highway and the Princes Motorway. Once the road joins the
Princes Motorway through a right turn, the speed limit is 80km/h_

Princes Highway Princes Highway is a highway that runs in a north-south direction that provides access
from Mount Qusley Road, Memorial Drive and Princes Motorway. It runs almost
parallel to the Princes Motorway and the coastline in the model study area. There are
three lanes in both directions with speed limits that varies from 60km/h to 50km/h.

Memorial Drive Memorial Drive is a major arterial road that runs in a north-east to south-west direction
within the modelled area. Memorial Drive is connected to Princes Highway, Princes
Motorway by ramps, which provides access to the Keiraville and Gwynneville area.

Robsons Road Raobsons Road is a collector road which operates as a north-south corridor connecting
to the western entrance of University of Wollongong and West Wollongong residential
suburbs.

Irvine Street Irvine Street is a collector road which provides access to Princess Motorway ramps
and connection to the University of Wollongong Ring Road, Northfields Avenue and
Murphys Avenue.

Gipps Road Gipps Road runs is a collector road which operates as an east-west corridor
connecting to the Keiraville and Gwynneville village centres, the Beaton Park precinct
and to Robsons Road.

University Avenue University Avenue provides east-west road access between Morth Wollongong Station
and Irvine Street. This collector road is one of the main connections between North
Wollongong, Keiraville and Gwynneville.

Murphys Avenue Murphys Avenue is a local road and runs east-west along the southern side of the
Botanic Garden, and connects to Irvine Street and Robsons Road.

Northfields Avenue Morthfields Avenue is collector road located on the southemn boundary of the UOW
campus, running east-west and connecting between Robsons Road and Irvine Street.
Two UOW campus access points and the Bus Bay are located on Northfields Avenue.

Traffic surveys of all key intersections in the study area were commissioned as part of the study, and the
results are provided in Appendix C. These were used to understand peak demand, together with the traffic
modelling detailed in Section 3.8.5.
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3.6 Parking provision

High parking generating land uses within the study area include the UOW , Keiraville and Gwynneville village
centres. A mixture of on and off street options are available throughout the study area.

3.6.1.1 Keiraville and Gwynneville village centre parking

Within the Keiraville village centre, one hour parking is available along Grey Street and Gipps Road. The
parking situation is similar close to Gwynneville village centre, with one hour parking available along Gipps
Road and Foley Street. Unrestricted parking is available further away from both village centres.

3.6.1.2 UOW campus and surrounds parking

Within the UOW campus, there are many parking options with varied capacities and parking types, shown in
Figure 3-5. In 2016, the ratio of car parking spaces per the Effective Full Time Student Load (EFTSL) was
5.4 Parking status reports for the UOW car parks during the week of 3 April and 7 April 2017 were obtained
as part of previous studies. These reports indicated that on average, both the carpool and ticketed car parks
reached or exceeded capacity on all days. The status reports showed that reserved parking was under-
utilised on campus, with an average of 54 per cent usage throughout the day. Approximately 60% of all
parking spaces at UOW are reserved. At the same time, ticketed, carpooling and permitted parking reached
high levels of utilisation.

3 February 2020 Cardno 17



v/ Ordinary Meeting of Council

wollongong ltem 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - 24 February 2020 240
et rostn Consultant Report
‘ | , Cardno’ Keiraville-Gwynneville Access and Movement Study

Figure 3-5 UOW parking locations
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3.6.1.3 North Wollongong Station parking

Unrestricted parking near the North Wollongong Station is available on Railway Crescent, Porter Street,
Crawford Avenue, Exeter Avenue, Achilles Avenue, Bourke Street, Wiseman Avenue and Edward Street.

3.6.1.4 Parking near schools

Parking arrangements for schools in the Keiraville and Gwynneville study area are shown in Table 3-3.

Table 3-3 School parking
School Location
Keiraville Public At the north-eastern side of the
School intersection of Grey Street and
Gipps Road
Keiraville Community Gooyong Street

Preschool

Parking availability

Parking is prohibited on Grey Street directly outside of
Keiraville Public School between 8:30am and 9:00am on
weekdays. There is also 1-hour parking on Gipps Road
outside of the school between 8:30am and 6:00pm
Monday to Friday.

There is limited availability for parent drop-off and pick-
up, which is provided for through Mo Parking zones from
8-9:30am and 2:30-4pm. Council works closely with
Keiraville Public School to adjust these areas to suit the
school's needs.

Parking is provided on-site for children to be safely picked
up and dropped off.

There are no parking restrictions on Gooyong Street
outside of Keiraville Community Preschool, however the
road is narrow, there is a steep grade and parents are not
encouraged to park here.

Gwynneville Public At the intersection of Acacia

Mo parking is allowed on Acacia Avenue directly outside

School Avenue and Berkeley Road of Gwynneville Public School between 8:00am — 9:30am
and 2:30pm — 4:00pm, however a bus zone and
accessible parking is provided. Around 100m of the
frontage on Acacia Avenue is unrestricted parking.

KU Gwynneville Berkeley Road This is an older preschool and no on-site parking is

Preschool provided.

Tinkerbell Pre School
and Long Day Care

Gwynne Street, near the
intersection of Eastern Street

Mo stopping is allowed on Berkeley Road directly outside
of the KU Gwynneville Preschool between 8:00am —
9:30am and 2:30pm — 4:00pm.

The street frontage is narrow and a children’s crossing
serving Gwynnevwille Public School is adjacent, so parking
opportunities are limited and parents rely on on-street
parking away from the entrance.

There is adequate parking provided on-site.
There is also unrestricted parking on Gwynne Street,

Centre Eastern Street and other nearby roads.
St Brigid's Catholic At the south-western side of the  There is no parking on either Vickery Street or Gipps
Parish Primary School  intersection of Vickery Street Road directly outside of the St Brigid's Catholic Parish
and Gipps Road Primary School. However, there is unrestricted parking on
Vickery Street further south of the school.
Para Meadows School  Porter Street, near the All parking demand for students and visitors is

intersection with University
Avenue

accommodated on-site.

There is also unrestricted parking is available on both
sides of Porter Street directly outside of Para Meadows

School, however parking demand is very high.

A summary of the on-street parking restrictions and the number of parking spaces across the study area is

shown in Figure 3-6.
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Figure 3-6 Parking restrictions and number of parking spaces
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3.6.2 Parking utilisation

On-street parking utilisation data was analysed from two data sources. In 2017, a sub-contractor collected
parking utilisation data at 10am on 14 February, 7 March and 4 Apnl. On 19 September 2017, Cardno’s audit
team completed the parking utilisation audits for the remaining streets in the study area. The dates all fall
within university session timeframes.

Parking audits of the study area reveal that the streets located closer towards the UOW campus reach
capacity, such as Northfields Avenue, Robsons Road, Irvine Street, Madoline Street, Hoskins Street, Sidney
Street, Spearing Parade, Dallas Street, Binda Street, Falder Place, Ashcroft Place and Waitangi Street.

The streets in Mount Ousley, such as Dumfries Avenue and Sunninghill Circuit, achieve a low utilisation of
below 20 per cent, despite close proximity to the UOW campus. This is because Mount Ousley Road forms a
barrier to pedestrian movements north of the UOW campus.

The 1-hour parking spaces in the Keiraville village centre had high parking utilisation, reaching close to 100
per cent. There was less demand for parking in the Gwynneville village centre. Parking utilisation in the
streets near MNorth Wollongong Station was high.

Parking utilisation by street is shown in Figure 3-7, with key generators of parking demand discussed in the
following sections. The results are based on spot counts generally undertaken on Tuesday 4 April 2017, with
some counts undertaken on 19 September 2017 for areas not covered by the initial counts. The utilisation
was calculated as the number of parked cars per available parking spaces on each street at the time of the
audit. The parking management of these on-street bays does not greatly discourage use by students:
nearby, on-street parking is generally unrestricted or reduced to 2-hour parking only within 400m of the
campus (as shown in Figure 3-6). This parking is also free, in confrast to parking on-campus, which ranges
from $3.50 (for up to 4 hours) to $9.60 (for 6+ hours).

Parking utilisation is discussed further in the Parking Analysis Technical Memorandum in Appendix D.
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Figure 3-7 Parking utilisation for a typical weekday (based on spot counts undertaken at 10am on Tuesday 4 April and 19 September 2017)
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3.6.2.2 Keiraville and Gwynneville village centres

The Keiraville and Gwynneville village centres are both located approximately one kilometre from the UOW
campus, at the periphery of a 12 to 15 minute walking catchment. It is unlikely that there is a great deal of
impact from students parking in the villages.

Retail centres generally must consider the needs of visitors and staff. The parking hotspot shown on the
parking utilisation map near the Keiraville village centre suggests that this area is heavily used by visitors. It
is noted that bays are generally restricted to 1-hour parking in this vicinity.

Additional off-street parking within the village centres is available for use by employees and visitors.

3.6.2.3 UOW campus and surrounds

Overall, UOW students make up the largest group for parking demand. Results from studies of other
universities, such as the Curtin University Transport Study (2010), have shown that students are generally
willing to walk further to obtain free parking, and are willing and able to move their vehicle multiple times to
circumvent timing restrictions. Some of the parking demand is satisfied on-site by 1,029 ticket parking bays
(plus approximately 350 car pool and 150 specialty bays). This ratio of student parking is significantly lower
than that at other universities surveyed in the past, and is generally consistent only with City-Centre
campuses at UNSW and University of Sydney (see Table 3-4 below).

Table 3-4 Parking provision by student population — comparison statistics

University Student Enrolment = Total Students per Comments
(EFTSL) Parking Bay

Curtin 18,000 6,750 27 Much of the parking is unavailable to students —

Bentley actual ratio4.2t0 4.7

Macquarie 18,000 5,060 36 All parking shared with staff

uow 13,000 2,700 48 Majority of parking unavailable to students — actual

(2010) ratio 8.8

uow 17,080 3,168 54 Majority of parking unavailable to students — actual

(2016) ratio 12 to 16

ANU 13,300 5,870 28 Proportion of parking unavailable for students —
actual ratio 3.6 to 4.1

USG 4,000 1,025 39 From ANU report

LaTrobe 22,900 5,500 42 From ANU report

UNSW 29,650 3,000 99 From AMU report

USyd 32,250 2,500 12.9 From ANU report

ECU 13,200 4,890 27 From ECU integrated transport plan

UWA 15,500 3,400 4.6 Actual ratio available to students - 6.4 t0 9.6 (a large
quantum of parking is available off-campus)

Murdoch 22 From ECU integrated transport plan

Source: Curtin University Transport Study (2010), UOW Campus Master Plan (2016)

3.6.24 North Wollongong Station

The Morth Wollongong Station is located at the edge of the study area. There are a small number of formal
commuter parking bays immediately adjacent to the station (Porter Street, west of the station), but
commuters appear to park on-street along Porter Street and within the local residential neighbourhood
(Hindmarsh Avenue, Railway Crescent and Crawford Avenue).

Given that the North Gong Shuttle runs direct from the station to the UOW campus, a portion of these bays
may be consumed by students and staff from the University, as well as other commuters taking the train from
MNorth Wollongong Station.
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3.6.2.5 Schools

Demand for school parking is intense and short-lived, restricted to less than an hour in the morning and
afternoon. Generally, staff parking is easily retained on-site, leaving only student pick up/drop off activities
on-street. The high generation of demand during peak periods can create safety and network operation
issues. Effective management requires extensive intervention from both the Local Government and the
schools themselves.

There are several schools in the study area, including the Keiraville Public School, Gwynneville Public
School, St Brigid’'s Catholic Parnish Primary School, Para Meadows School and Kiera High School.

3.7 Future transport projects

This section highlights the importance of aligning any planned major transport projects with the Access and
Movement Study for Keiraville and Gwynneville.

3.71 Mount Ousley Interchange

Road and Maritime are planning an interchange on the M1 Princes Motorway at the base of Mount Qusley.
The upgrade will address safety concerns and traffic congestion challenges associated with the motorway.
An artist’s impression of Mount Qusley Interchange is shown in Figure 3-8.

Figure 3-8 Artist impression of Mount Ousley Interchange

Source: Roads and Maritime Mount Ousley Interchange (2017)

Planned upgrades to Mount Ousley Road and the M1 Princes Motorway include:
> A new access to the UOW campus;
> Separation of heavy vehicles to access Mount Qusley Road;

> A grade separated interchange on the M1 Princes Motorway at the base of Mount Ousley that replaces
the existing intersection;

> An overpass from Mount Ousley Road to the M1 Princes Motorway;

> Pedestrian and cyclist bridges over Mount Ousley Road and the M1 Princes Motorway connecting
suburbs to the north with the UOW campus;

> Provision for a future third southbound lane; and
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> A preferred design option that provides an exit from the UOW campus onto the M1 Princes Motorway
reducing congestion within the campus and surrounding local road network, particularly targeting the
afternoon peak times.

Once the interchange is completed, parking issues may emerge in Mt Pleasant and Mt Ousley due to the
increased connectivity created by a pedestrian link to the north. On-street parking utilisation here is currently
quite low due to the circuitous walking route to access the UOW, however the Mount Ousley Interchange
upgrade will provide an additional link which will increase the walking catchment from the UOW and may
increase parking demand on these local roads.

3.7.2 Future cycle network
The 2014 — 2018 Bike Plan recommended a number of infrastructure improvements. This was developed to
improve cycling connectivity throughout the region.

Figure 3-9 provides a summary of the key cycleways infrastructure and upgrades that are proposed. The
implementation of these cycleways will improve connections to UOW and MNorth Wollongong Station.
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Figure 3-9 Future cycling network
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3.8 Travel behaviour

This section provides a summary of the residents and worker characteristics in the precinct to understand the
link between population and trip generation. The data used is gathered from the Bureau of Transport
Statistics (BTS) and the Census by the Australian Bureau of Statistics (ABS) in 2016.

3.81 Population and employment

The BTS travel zones to which the data described in this section applies are shown in Figure 3-10. These
travel zones closely align with the study area and so are considered to represent the study area, but also
include small areas of land outside.

Figure 3-10 BTS travel zones
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Approximately 8 000 people live within the selected travel zones (the study area) within Keiraville and
Gwynneville (including campus accommodation students). Of these 8,000 residents, the workforce consists
of 3,178 employed people. The employment location of study area residents shown in Figure 3-11.

The number of jobs located within the study area is 5,488.
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Figure 3-11 Employment location for residents in the study area

Sydney Inner City __

5%
Wollongong
55%
Eastern Suburbs - __ Dapto - Port
South i Kembla
6% 13%

Source: Joumey to Work, BTS
The home locations of workers who travel to jobs in the study area is shown proportionately in Figure 3-12.

Figure 3-12 Location of residence for workers in the study area
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3.8.2 Dwelling types

The majority of dwellings in the study area are separate houses, followed by flats or apartments and semi-
detached dwellings. The number and proportion of each dwelling type is shown in Table 3-5. The lllawarra
Region dwelling proportions are also listed for comparison; the study area has higher proportions of high
density dwellings.

Table 3-5 Dwelling types

Suburb Separate house Semi-detached Flat or apartment Other
Keiraville 764 (64.3%) 196 (16.5%) 228 (19.2%) 0 (0%)
Gwynneville 563 (55%) 198 (19.3%) 259 (25.3%) 4 (0.4%)
lilawarra Region . 3% 13% 13% 1%

Source: ABS, 2016

3 February 2020 Cardno 28



\7 4
wollongong

city of innovation

Ordinary Meeting of Council
Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

‘ ) Cardno’ Keiraville-Gwynneville Access and Movement Study

3.83 Motor vehicle ownership

Vehicle ownership gives a good indication of mode share, as households with no vehicles will rely on other
transport modes more heavily. The majority of households within the study area own one or two private
vehicles, but there is also a high number of households that own no vehicle . This indicates that walking,
cycling, and public transport are important modes of transport for many residents in the study area. The
number and proportion of household vehicle ownership by households is shown in Table 3-6. The lllawarra
Region vehicle ownership is also given for comparison.

Table 3-6 Motor vehicle ownership

Suburb None 1 motor vehicle 2 motor vehicles | 3 or more vehicles Not stated
Keiraville 98 (8.2%) 463 (38.9%) 386 (32.4%) 193 (16.2%) 51 (4.3%)
Gwynneville 164 (16.0%) 431 (42.2%) 253 (24 8%) 141 (13.8%) 33 (3.2%)
lilawarra Region 7.9% 34.4% 357% 18.3% 37%

Source: ABS, 2016

3.84 Transport mode share
3.84.1 Study area

The Journey to Work survey from BTS, based on 2011 census data, shows that over half of the people who
both live and work within the selected travel zones use pnvate vehicles to access their workplace. Walking
was the second most common mode choice for both residents and workers, followed by public transport. The
mode share for both workers and residents of the travel zones is shown in Figure 3-13.

Figure 3-13 Transport mode share for people who live and work in the travel zones
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3.84.2 University of Wollongong

The transport mode share for accessing the UOW campus was calculated in the 2017 Draft UOW Transport
Survey and Strategy (Cardno, 2017). A Headcount Access Survey indicated that the majority of people
accessed the campus via a private vehicle, either as the driver or as a passenger; this was followed by
access via bus services. The UOW campus mode share is shown in Figure 3-14.
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Figure 3-14 UOW campus mode share
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The Draft UOW Transport Survey results show that staff car-as-driver mode share is approximately 43%._ In
contrast to the student population, university staff have a much higher ratio of available parking, with over
1,500 dedicated staff parking bays located in Permit and Reserved areas, notincluding car pool and
specialty bays, for a staff population of approximately 2,200 FTEs. The mode share result suggests that the
existing 900 staff permit parking bays would be sufficient to accommodate this demand, potentially freeing
up 600 reserved parking bays.

3.85 Traffic modelling

As part of this study, the existing and future operation of the Keiraville-Gwynneville traffic and transport
network was examined with a view to developing strategies to reduce congestion and enable greater
sustainable transport mode share in the area. The planned future development was assessed to determine
the impact on traffic generation and flow, as well as accessibility, parking demand, and the overall operation
of the network.

3.85.1 Objectives and scope of works

The aim of the traffic modelling was to test different future year scenarios in the study area. The modelling
process involved the following steps:

> Assess the travel demand during the academic session (in-session) which is a charactenstic for the
month of August and the non-academic session (out-session) which is a characteristic for the month of
September;

> Assess the impacts of potential developments on the study area and changes in road network and
surrounding intersections;

> Evaluate existing and future year transport network performance; and

> |dentify and evaluate mitigation measures to accommaodate traffic likely to be generated from future
developments and growth.

The traffic model study area is shown in Figure 3-15, and a full modelling report is provided in Appendix C.
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The scope of works for the traffic modelling was as follows:

> Extract the study network from an existing Roads and Maritime Aimsun Mount Qusley Interchange hybrid
model (which include the future (2022 and 2037) year scenarios) and develop a purpose built
microsimulation model;

> Adjust the 2015 volumes at the interchange and surrounding junctions to balance the discrepancies
between the 2015 and 2017 data;

> Determine the traffic demand for “in-session” and “out-session” AM and PM peak periods which consists
of the peak academic session and the period outside of the academic session respectively;

> Calibrate and validate a microsimulation model in accordance with Traffic Modelling Guidelines (Roads
and Maritime Services, 2013);

> Assess options regarding the Mount Qusley Interchange;

> |mport intersection turning volumes from the Mount Ousley Aimsun Model (Jacobs, 2015) for the
Memorial Drive / Princes Highway Interchange;

> Obtain outputs from the microsimulation model to be used for a SIDRA assessment of key intersections
within the Keiraville-Gwynneville precinct.

3.85.2 Road demand and congestion locations

The road network performance can be largely determined by assessing the theoretical capacity of the mid-
block and the average speed of traffic, as per the Austroads Guide to Traffic Management Part 3. Traffic
Studies and Analysis. The performance of key roads within the precinct indicate the demand on the road
network. The performance of the road network was measured using the following variables:

> Peak perniod volumes (veh/h);
> Average speed (km/h); and
> Percentage of speed limit (%).

The key indicator of mid-block performance is the Level of Service (LoS). This is the average speed as a
percentage of the base Free Flow Speed (FFS), where results are placed on a continuum from ‘A’ to ‘F’, as
shown in Table 3-7.

Table 3-7 Austroads Mid-Block Criteria for Speed Level of Service Analysis

LoS Description Travel speed as a percentage of
base FFS (%)

A Good operation > 85

B Good with acceptable delays and spare capacity 67-85
(% Satisfactory 50-67
D Operating near capacity 40-50
E At capacity 30-40
F Unsatisfactory and requires additional capacity <30

The data used for this analysis considers weekdays during in-session (August 2017) and out-session
(September 2017). The roads which were assessed are Northfields Avenue, University Avenue, Porter
Street, Robsons Road, Gipps Road, and Foley Street.

Areas of concern include Northfields Avenue and Robsons Road, which provide direct access to the
University of Wollongong campus and local schools. However, overall performance at the route level shows
that the speed performance is satisfactory, with the worst performance identified as the westbound direction
of Northfields Avenue during the AM peak in-session period.

Observations made about congested intersections are summarised in Table 3-8.
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Table 3-8 Congestion intersections in the study area

Mount Ousley Road/ |AM The ratio between the speed level of service and the posted speed is less
Princes Motorway ithan 30% at a 200 metres approaching distance of the intersection.

On Mount Qusley Road the maximum gueue length is around 15 vehides

Queuing is most likely caused by drivers having difficulty to find safe
|lacceptable gaps between vehicles to turn right onto Princes Motorway.
Vehicles are often reaching around 80km/hour along Princes Motorway and
no queuing was identified on Princes Motorway.

PM (The ratio between the speed level of service and the posted speed is 50% to
69% at a 200 metres approaching distance of the intersection.

On Mount Ousley Road, the maximum queue length is roughly around the
same length of the AM peak in the PM peak. There is no queuing on Princes

Motorway.
Irvine Street / University |AM The ratio between the speed level of service and the posted speed is 40% fo
Avenue 49% when approaching roundabout and interchange ramps. The figure below

shows gueuing on University Avenue in the AM peak.

rvine St / University Ave

(The community gave feedback indicating that this intersection is a stoppage
point on weekday momnings and the traffic moves very slowly, if not at all,
with very long waiting times.

PM The ratio between the speed level of service and the posted speed is 50% to
69%.

On the northern and southern sides of Irvine Street, extensive queueing can
be observed in the PM peak.
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Princes Motorway / AM (The ratio between the speed level of service and the posted speed is 50% to
University Avenue 69%.

Queueing on the off ramp of Princes Motorway is mostly likely caused by the
number of vehicles coming from the motorway at high speeds and giving way
at the roundabout at the intersection. During the morning peak period, there
will be a large proportion of vehicles using this intersection to access the
University of Wollongong and schools. The figure below illustrates the
iqueuing behaviour in the morning.

(The community provided feedback that the traffic banks up around 8am
exiting the freeway, heading south.

PM (The ratio between the speed level of service and the posted speed is 70% to
85%.
In comparison to the AM peak period, there may be less queues because

people may not use the same route and may visit other destinations in the
Keiraville — Gwynneville area.

The existing Level of Service for these roads is shown in Figure 3-16 (AM peak) and Figure 3-17 (PM peak).
It is clear that the majority of the road network operates satisfactorily during the AM and PM peak periods.
However, there are notable issues on approach to key intersections and roundabouts within the study area.
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3853 Future year traffic modelling

Microsimulation AIMSUN models were developed for the future (2022 and 2027) years with consideration of
the following:

> University Avenue and Foley Street corridor.

> Mercury Street / Throsby Drive / Foley Street intersection.
> Foley Street / Gipps Road intersection.

> Impact of Mount Ousley Interchange in 2027.

3.854 Future (2022) year traffic analysis

The future (2022) year traffic models identified traffic performance deficiencies at (see Figure 3-18 for
locations):

> University Avenue off-ramp, particular in the AM peak.

> University Avenue and Foley Street corridor in the PM peak

> Foley Street / Gipps Road intersection in the PM peak.

Figure 3-18 Traffic performance deficiencies in future (2022) year

& (s Mesque (B

o =

Areas of traffic performance deficiencies s A

3.85.5 Future (2027) year traffic analysis

The future (2027) year traffic models considered the impact of traffic growth and the upgrade of the Mount
Qusley Interchange . As part of the Mount Ousley Interchange upgrade (Figure 3-19), the alignment of the
University Avenue off-ramp is proposed to be modified so that southbound traffic will exit the motorway at the
new interchange). The existing Mount Ousley Road nght tum to Prices Motorway is proposed to be removed
as part of the upgrade (this was identified as a traffic performance and safety issue in the existing and 2022
conditions).
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Figure 3-19 Proposed Mount Ousley Interchange upgrade
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Comparison of the future (2022) year and future (2027) traffic model results indicate the Mount Qusley
Interchange (and traffic growth) will impact the following roads as shown in the respective figures:

>

Robsons Road (Figure 3-20)
Significant reduction of vehicles per hour in the southbound direction during the AM and PM peak

Gipps Road (Figure 3-21)

Minor reduction of vehicles per hour in both directions during the AM

Minor increase of vehicles per hour in both directions during the PM

Murphys Avenue (Figure 3-22)
Reduction of vehicles per hour in the eastbound direction during the AM

Increase of vehicles per hour in the westbound direction during the PM

MNorthfields Avenue (Figure 3-23)
Significant reduction of vehicles per hour in both directions during the AM and PM peak

Irvine Street (Figure 3-24)
Reduction of vehicles per hour in the northbound direction during the AM

- Increase of vehicles per hour in both directions during the PM

Foley Street (Figure 3-25)

— No significant difference in vehicles per hour.

Figure 3-20 Robsons Road - future (2022) year vs future (2027) year
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Figure 3-21 Gipps Road - future (2022) year vs future (2027) year
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Figure 3-23 Northfields Avenue — future (2022) year vs future (2027) year
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Figure 3-24 Irvine Street — future (2022) year vs future (2027) year
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Figure 3-25 Foley Street — future (2022) year vs future (2027) year
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3.8.5.6 Intersection performance
The future year model results indicated University Avenue / Pacific Motorway off-ramp and University

Avenue / Porter Street intersections require additional capacity, with an intersection performance of LOS F
during peak periods in 2022 and 2027 (even with the Mount Qusley Interchange upgrade).

Mo significant issues are anticipated for the other assessed intersections in 2022 or 2027, which have a
satisfactory intersection performance of LOS C or better:
> University Avenue / Irvine Street
> University Avenue / University Avenue
> University Avenue / Foleys Lane
> Foley Street / Gipps Road
> Foley Street / Throsby Drive
> Foley Street / Gipps Street

> Porter St signals

> Gipps Road / Eastern Street.
A summary of the intersection performance of the assessed intersections are shown in Figure 3-26, Figure

3-27, Figure 3-28 and Figure 3-29 for the future (2022 and 2027) years.
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Figure 3-26 Intersection performance — future (2022) year AM peak
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Figure 3-27 Intersection performance - future (2022) year PM peak
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Figure 3-28 Intersection performance - future (2027) year AM peak
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Figure 3-29 Intersection performance - future (2027) year PM peak
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3.8.5.7 Summary

The traffic assessment identified existing (2018) congestion locations at:
> Mount Ousley Road / Princes Motorway

= lrvine Street / University Avenue

> Princes Motorway / University Avenue.

The impact of future traffic growth and the Mount Ousley Interchange upgrade in the future (2027) year was
assessed using the AIMSUN models. The Mount Qusley Interchange upgrade removes the congestion at
Mount Qusley Road / Princes Motorway (by realignment) and provides a new access to the UOW campus.
The AIMSUN models indicate there is some reduction of vehicles per hour in the roads surrounding the
University such as Robsons Road and Northfields Avenue. However, the modelling results indicate there
would still be congestion issues at the Princes Motorway / University Avenue and nearby intersections, in
future (2027) year with the Mount Qusley Interchange upgrade.

Detailed intersection assessment in SIDRA confirned the conclusions from the AIMSUN model. Additional
capacity is required at the Pacific Motorway / University Avenue and University Avenue / Porter Street

intersections. Further investigations are recommended to propose and assess either strategic or localised
options to relieve congestion in this area.

3.86 Crash analysis

105 crashes occurred between 19 January 2010 and 28 May 2016 within the study area. This included 94
crashes involving cars, 7 involving motorcycles, 7 involving cyclists, 9 involving pedestrians, 8 involving light
trucks and 4 crashes involving a bus.

A basic tool for understanding the context of a vehicle crash is Road User Movement (RUM) coding, which
describes the first cause of every recorded crash. Vehicle crashes in Keiraville and Gwynneville were
analysed by identifying RUM codes and trends.

Of the total 105 crashes, 54 per cent caused either a serious, moderate, minor or uncategorised injury,
shown by the crash data in Figure 3-30. No vehicle collisions during this time caused a fatality.

The location and type of crashes within the study area during the six year period are shown in Figure 3-31.

Figure 3-30 Injuries from vehicle crashes

Uncategorised injury
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18% 21%
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Source: TAINSW Crash Data, 2016
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3.8.6.2 Crash clusters
The most densely clustered vehicle crashes occurred at the following locations:
> 20 crashes on the Princes Motorway near the Gipps Road Bridge;

> 29 crashes on the Princes Highway off and on ramps at the eastem side of the intersection with Memorial
Drive; and

> 33 crashes on Memorial Drive near the intersection with University Avenue.

Four serious injuries occurred on Foley Street, and three occurred on both Morthfields Avenue and Gipps
Road. A density map summarising crashes in the study area is shown in Figure 3-32.
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Figure 3-32 Crash clusters density
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3.86.3 Vehicle crashes

The most common crash type overall was rear end collisions between vehicles travelling in the same
direction, accounting for 14 per cent of all crashes. This type of collision is common on heavily trafficked
roads and can be caused by distracted drivers, tailgating, unexpected braking and loss of tracking in poor
weather. These crashes mainly occurred on Robsons Road, Northfields Avenue and Foley Street.

Other common crash types were:

> Right through collisions occurring between vehicles travelling in opposite directions (12 per cent of all
crashes);

> Left off carriageway into object or parked vehicle crashes (12 per cent of all crashes); and
> Cross traffic collisions between vehicles travelling in adjacent directions (11 per cent of all crashes).
The top 12 most common crashes are shown in Figure 3-33.

Figure 3-33 Vehicle crash type

RUM 85: Off carriageway right on left bend into objects
or parked vehicle - 3
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RUM 42: Leaving parking [ I 3
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RUM 74: Out of control on carriageway ||| [ | | | N 4

RUM 40: U-turn [ 4

RUM 81: Off carriageway left on right bend into object/ _ 5
parked vehicle

RUM 10: Adjacent, cross trafiic [ R 2
RUM 21: Opposite direction, right through [ 13
RUM 71: Left off carriageway into ObjBCl or parked _ 13
vehicle
RUM 30: Same direction, rear end - [ 15

Four crashes in the study area involved a bus, located on Mount Ousley Road, University Avenue, Princes
Highway and Memorial Drive.
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3.86.4 Pedestrian crashes

A total of nine crashes involving pedestrians occurred in the study area between 2010 and 2016. The most
common pedestrian crash types involved pedestnans playing, working, lying or standing on the camageway,
pedestrians hit in the far side lane, and pedestrians hit in the near side lane. These occurmred on Murphys
Avenue, Northfields Avenue, Grey Street, Gipps Road, Eastern Street, Frances Street, Gipps Street and
Foley Street, where the speed limit is 50 kilometres per hour for all streets except Irvine Street, which is 40
kilometres per hour. Five of these crashes resulted in serious injuries, and the rest resulted in minor or other
injuries. The number and types of pedestrian crashes are shown in Figure 3-34.

Figure 3-34 Pedestrian crash type
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3.86.5 Cyclist crashes

Seven crashes within the study area involved cyclists. These occurred on Gipps Road, William Street,
MNorthfields Avenue, Waitangi Street, Paulsgrove Street and Foley Street. Four of these crashes involved
another vehicle, and three did not. The number and type of cyclist crashes are shown in Figure 3-35.

Figure 3-35 Cyclist crash type
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4 Consultation

Stakeholder engagement and consultation for this project informed understanding of the key issues affecting
both WCC as well as the community.

4.1 Key stakeholders

The key stakeholders for this study included:

> WCC Infrastructure Strategy & Planning Division;
> TfNSW Roads and Mantime Services;

> Neighbourhood Forum 5 (NF5);

> University of Wollongong;

> Department of Planning and Environment;

= Transport for NSW;

> WCC Active Transport Reference Group;

> Botanic Gardens;

> Department of Defence;

> Residential community;

> Bicycle User Group;

> Business operators;

> TAFE lllawarra; and

> Schools.

4.2 Communication and engagement objectives
The stakeholder engagement for this study aimed to ensure that:

> |Information on the progress of the project is communicated to key stakeholders in a timely and
appropriate fashion;

> Any key issues from stakeholder groups are identified early and are captured in the study during its
development; and

> The findings and recommendations of the study are comprehensive and address stakeholder inputs.

The Stakeholder Engagement Plan for this project is attached in Appendix E.

4.3 Survey

Community feedback was collected via the following sources:

> Keiraville-Gwynneville Access and Movement Study Workshop #1;
> Wollongong City Council's Have Your Say forum; and

> MNeighbourhood Forum 5 KEG workshop.

Overall, there were 242 issues raised by members of the community, the majority of which concerned
parking. The number of issues logged per category is broken down below:

> 93 Parking issues
> 39 Pedestrian issues

> 32 Cycle issues
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> 27 Roads issues
> 27 Public Transportissues
> 13 Otherissues

> 11 Traffic issues

4.4 Consultation outcomes

The issues, expectations, and proposed solutions were captured in a single Consolidated Community
Comments spreadsheet, attached as Appendix F. The spreadsheet is organised according to the structure
shown in Table 4-1.

The community and stakeholder issues are reflected in Section 5.

Table 4-1 Consolidated Community Comments — spreadsheet structure

Category Notes

WS1 Community Expectations This tab contains the expectations of the Keiraville-Gwynneville Access
and Movement Study identified by the community in Workshop #1 held on
29 November 2017.

WS1 Transport Solutions This tab contains the transport solutions proposed by the community in
Workshop #1 held on 29 November 2017.
Road This tab contains the community’s road related issues. These were collated

from the following three sources:

= Community in Workshop #1 held on 29 November 2017;
=  WCC's online portal; and

= Neighbourhood Forum 5 workshops.

Parking This tab contains the community’s parking related issues. These were
collated from the following three sources:

=  Community in Workshop #1 held on 29 November 2017;
= WCC's online portal; and
= Meighbourhood Forum 5 workshops.
Public Transport This tab contains the community's public transport related issues. These
were collated from the following three sources:
= Community in Workshop #1 held on 29 November 2017;
=  WCC's online portal; and
= Neighbourhood Forum 5 workshops.
Pedestrian This tab contains the community's pedestrian related issues. These were
collated from the following three sources:
=  Community in Workshop #1 held on 29 November 2017;
= WCC's online portal; and
= Meighbourhood Forum 5 workshops.
Cyclists This tab contains the community’s pedestrian related issues. These were
collated from the following three sources:
= Community in Workshop #1 held on 29 November 2017;
=  WCC's online portal; and
= Neighbourhood Forum 5 workshops.

Other This tab contains the community's pedestrian related issues. These were
collated from the following three sources:

=  Community in Workshop #1 held on 29 November 2017;
= WCC's online portal; and
= Meighbourhood Forum 5 workshops.
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4.5 Workshops

As part of the stakeholder engagement, three workshops were completed to discuss each stage of this
study. A summary of each workshop is provided below.

4.51 Workshop 1 — Brainstorm

The purpose of workshop 1, held on 29 November 2017 was to present an overview of the existing transport
network to the community and to capture any specific comments or concerns that the community and key
stakeholders may have. The key stakeholders were given the opportunity to comment on:

> Expectations for the transport network and the project;
> Any issues with the existing transport network; and
> Potential solutions to mitigate transport issues.

Individuals also provided photos of various issues.

4.5.2 Workshop 2 — Refining
The purpose of Workshop 2, held on 23 February 2018 was to provide the key stakeholders an update of the

project, and key deficiencies of the existing network and potential opportunities.
453 Workshop 3 — Prioritisation

The final workshop was held on 5 June 2018. At this workshop, the community was updated on the progress
of the project including issues analysis, solutions development, and the pnoritisation process.

4.5.4 Workshop 4 — Supplementary Workshop

A supplementary community workshop was held following the initial three workshops. The purpose of this
workshop was to give the community an additional opportunity to provide comments on the proposed actions
for Council.
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) Transport network issues and opportunities

This section outlines the issues with the existing transport network gathered from background review,
stakeholder and community consultation, and the transport analysis.

5.1 Pedestrian network issues and opportunities

The majority of issues within the pedestrian network involve missing and non-compliant infrastructure. This
includes missing footpaths and crossing facilities that contribute to poor connectivity within the study area.

Some of the key issues noted during the site visit, as well as through community and stakeholder
consultation are as follows:

Footpaths

> Footpaths are missing on Murphy's Avenue, Eastem Street, Grey Street, Williams Street, Throsby Drive,
and Robsons Road.

> There is no footpath on Gooyong Street.

> Uneven footpaths are dangerous for pedestrians.

Signage

> Signage and wayfinding is limited within the study area.

> Poor wayfinding throughout the precinct.

Crossings

> Lack of safe pedestrian crossings within Keiraville and Gwynneville.
> Kerb ramps missing at the Vickery Street children’s crossing.

> A number of non-compliant crossing facilities throughout the study area.
Connectivity

> Limited connectivity to the east of the UOW campus.

> Traffic signal timings and phasings in the Keiraville and Gwynneville retail village centres are focused on
vehicle movements.

> A pedestfrian path is needed linking the UOW campus and suburbs to the north.

> ltis difficult to access the Mount Qusley area from UOW.

Safety

> The community expressed concem regarding insufficient street lighting in some areas.

> There are opportunities for Council to review street lighting along key routes such as Robsons Road,
Dallas Street and Greenacre Road to improve safety.

Behavioural

> Walking rates to school have been in decline for decades despite increases in footpaths, suggesting that
families are choosing other transport modes to access schools.

The criteria used to assess the compliance of pedestrian crossing facilities were adopted from Australian
Standards 1742.10 — Pedestnan Control and Protection, RMS supplements to the Australian Standards and
RMS technical directions and included:

> Crossing width and length;
> Sightlines (at a high level);

> Signage;
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>

>

Linemarking;

Crossing and kerb ramp alignment;

Provision of signalised crossings at each leg of an intersection;
Presence of push-buttons at signalised crossings; and

Posts for children’s crossings.

A summary of the key non-compliant and missing pedestrian footpaths is shown in Figure 5-1. The labels
comrespond to the schedule of non-compliant pedestrian crossing facilities presented in Appendix H.

511 Opportunities

The key opportunities for the pedestrian network include addressing crossing facilities, pedestrian priority
and connectivity, and wayfinding to important destinations. The associated actions are detailed in Section 6.
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Figure 5-1 Pedestrian infrastructure issues
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5.2 Cycling network issues and opportunities

Cycling network issues include gaps in the off-road network (not proposed by the WCC Bike Plan) and lack
of end of trip facilities at key land uses:

>

=

>

>

>

Missing link in off-road network along Gipps Road, between Robsons Road and John Street;

Missing strategic connections between Mount Qusley and UOW;

Missing strategic connections between east and west of the railway line, particularly close to Beaton Park;
Lack of end of trip facilities at Keiraville and Gwynneville village centres; and

Dangerous roundabouts for cyclists at intersection of Robson Road and Murphys Avenue and Robson
Road and Gipps Road.

The key issues are shown in Figure 5-2, overlaid on the existing cycle network.

521 Opportunities
The key opportunities for the cycling network include shared path infrastructure, bicycle parking, and
wayfinding, and include:

>

Opportunity for an off-road cycle link along Robsons Road between William Street and Northfields
Avenue;

The associated actions are detailed in Section 6.
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5.3 Bus network issues and opportunities

Bus issues are focused on poor service quality, frequency and infrastructure around the study area. The key
issues are as follows:

> Infrequent bus services;

> Poor levels of on-time running;

> Bus services, particulary during peak penods are overcrowded;

> Poor integration of bus services with train timetables;

> Shuttle services are limited outside of peak times and out of session time;

> Wet weather shelter is not provided at all bus stops within the study area; and

> Poor connectivity of bus services with surrounding suburbs.

5.31 Opportunities

The key opportunities for the bus network include improved bus stop facilities, integrating bus and train
timetables, and investigating bus priority infrastructure. The associated actions are detailed in Section 6.

5.4 Train network issues and opportunities
The key issues related to the train network are:
> Poor frequency of services in both directions;

> Poor integration of services with buses; and

> Poor alignment of services with UOW schedule.

541 Opportunities

The key opportunities for the train network include integrating bus and train timetables, and increasing
service frequency. The associated actions are detailed in Section 6.

5.5 Road network issues and opportunities

The key issues for road network were largely around increasing congestion and unsafe locations. A
summary of these issues are as follows:

> There is heavy fraffic in many of the streets within the study area;

> The roundabout at the intersection of the M1 Princes Motorway offload ramp and University Avenue is
congested and dangerous in peak times;

> |ntersection of Irvine Street / University Avenue has extensive queuing in the PM peak.
> Queuing at Mount Qusley Road in the AM and PM peaks;

> University Avenue / Pacific Motorway off-ramp and University Avenue / Porter Street intersections require
additional capacity by 2022;

> The UOW Ring Road is congested during the afternoon peak period;
> Foley Street experiences high traffic congestion;
> There is a community perception of high vehicle speeds prevalent throughout the study area; and

> There is a community perception that local roads near the UOW are used as rat runs for UOW students
during congested periods.
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5.5.1 Opportunities

The key opportunities for the road network include increased traffic calming measures, and working with
schools to increase the efficiency of kiss and nde locations. The associated actions are detailed in Section
6.

5.6 Parking network issues and opportunities

Parking was a significant issue discussed by the community and key stakeholders. Some of the key issues
with parking include:

= Parking utilisation is very high in the streets south of the UOW campus, including Keiraville village;

> Two hour parking spaces on local roads such as Robsons Road, Paulsgrove Street and Sidney Street are
not long enough for students attending lectures;

> Accessible parking is not provided in the village centres;

> Lack of sufficient pick up/drop off zones at key destinations such as schools, UOW, and Beaton Park;

> Parking close to key destinations is often heavily utilised by employees;

> Vehicles are constantly parked over driveways;

> High amount of unrestricted parking provided in residential areas in close proximity to the University;

> Poor sightlines at some intersections within the precinct due to vehicles parking too close;

> Current and planned student accommodation generates parking demand;

> Multi occupancy dwellings where each occupant owns a car generates greater on-street parking demand;
> High number of vehicles parking illegally throughout the study area; and

> Number of residential streets throughout the study area which have been reduced to one lane in each

direction due to parking on both sides of the road.

5.6.1 Opportunities

The key opportunities for the parking network include investigating paid and resident parking schemes in
certain areas, and increasing enforcement of parking restrictions. The associated actions are detailed in
Section 6. However it is noted that resident parking schemes are not supported by Council, especially given
how most residential properties in the area have off-street parking.
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6 Actions and prioritisation
6.1 Key actions

The transport network opportunities were used to inform the proposed actions for the study area. These
opportunities are complemented by Council identified actions in response to additional community
comments, some of which have already been completed by Council. The full list of actions is provided in
Table 6-1. Detailed locations for the Council identified actions are included in Appendix G.

3 February 2020 Cardno 61



\7 4
wollongong

city of innovation

Ordinary Meeting of Council
Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

‘ ) Carcdno’ Keiraville-Gwynneville Access and Movement Study

Table 6-1 Transport actions

ID Mode Issue Action Details

1 Bus Poor bus service times and Extend bus timetables and frequency. WCC to work with bus operators to increase operation times and frequency

frequency of existing bus services.

2  Bus Poor reliability of bus services. Work with RMS to provide bus priority WCC could work with RMS to provide bus queue jumps and priority at key
infrastructure at key points. intersections to increase refiability of bus services.

3 Bus Poor integration of public WCC to work with bus operators to better ' WCC should work with bus operators to ensure bus services provide good

fransport. integrate bus and train imetables. interchange times for commuters to encourage interchanges between
modes.

4_ Bus Poor bus stop facilities. WCC to work with bus operators to WCC should work with bus operators to ensure at a minimum DDA
provide improved bus stop facilities. compliance of all bus stops are provided. Potential for bus stop relocation to

allow for DDA compliance, and placed close to key land uses.

5 Bus Poor bus capacity WCC to work with bus operators to WCC should work with bus operators to ensure safe use of all bus services.
ensure adequate capaaty is provided to  Bus operators should ensure that the demand for bus services is being
bus services. provided.

6 Bus Poor bus service coverage. Provide dired bus services between key  All major centres within the precinct should be catered for by direct bus
trip attractors. services - WCC to work with bus operators to provide additional services to

key destinations.

T Bus Shuttle bus services. Maintain and further promote the local WCC to work with TINSW and UOW to maintain Keiraville/Gwynneville
shuttle bus services. Shuttle, the MNorth Wollongong Shuttle, and the Wollongong Shuttle.

a8 Cyclist Limited safe off-road cycle path Include suggested shared path locations  Varnous locations identified across the study area — see Appendix H for

facilities throughout the precinct. in future programs. details.

8  Cyclist Limited direct cycle and WCC to work with TRNSW to investigate  WCC could work with TINSW to provide an aclive transport connection

pedestrian faciliies across railway  active transport connection across train - across the railway line close to Beaton Park. This could be a shared
line line close to Beaton Park pedestrian and cyclst bridge linking Gipps Street east and west of the tran
line.

10 Cyclist Poor cycling wayfinding to key WCC to provide improved cycling WCC to provide improved signage and wayfinding as per NSW Bicycle

destinations. wayfinding on the key regional cycle Guideli 1o key destinati including the University of Wollongong,
routes. Keiraville, Gwynneville, Wellongong CBD elc.

11 Cyclist Poor lighting and footpath width WCC to provide a widened shared path ~ WCC to provide a 2.5m wide shared path within Wisemans Park in

along Wisemans Park (Vickery and lighting through Wisemans Park as accordance with the adopted Fairy Creek Master Plan.
Sireet) shared path. perthe Fairy Creek Master Plan.
12 Cylist Lack of secure or undercover Provide increased number of secure and ~ WCC to work with key land uses and town centre to provide an increased

bicycle parking at key land uses. undercover bicycle parking at key land number of secure or undercover cyche parking.
uses such as the UOW, Keiraville and
Gwynneville village centres, Bealon
Park, the local schools and especially

off-street parking locations.
13 Pedestrian Roundabouts within the precnct Provide compliant pedestrian refuges at  WCC to investigate provision of compliant pedestnian refuges at all
do not have pedestian refuges. all roundabouts. roundabouts within the precinct.
14  Pedesinian MNumber of cossing facilities not Ensure that all crossing facilies comply ~ All p i ignalised c ings as well as p ian refuges should be
to Australian Standards. with Australian Standards (upg provided to A ‘ jards. Adequate lighting should also be
where needed). provided.

15 Pedestrian Poor pedestrian connectivity fo Provide a direct padestrian connection WCC to investigate the provision of pedestnan/ cychst connections across

the north and east of UOW. towards the north and east of UOW, Mt Qusley Road and Princes Matorway towards the north and east of UOW
Itis beheved that this is part of the proposed Mt Ousley interchange design
16 Pedestrian Poor wayfinding within the Provide wayfinding to key destination WCC to develop a wayfinding strategy similar to that of the City of Sydney
precinct. including train stations, UOW, key to encourage walking and cycling. Wayfinding to be provided to key
centres and recreation facilities. locations.
17  Pedestrian ‘Vehide priority in key centres Provide increased pedestrian priority WCC to work with RMS to update signal phasings. WCC could also provide
across the precinct. within the town centres. lower speed limits in key centres to provide increased pedesirian/ cyclist

pnonty. Traffic calming could also be provided in these cenfres
18 Pedestrian Poor walking rates throughout the  Provide increased marketing especially WCC to develop marketing tool to present the benefits of active transport,

precinct. in schools, workplaces and town centres  especially to schools and University.
to show the benefits of walking and
cyeling.

19  Pedesfrian _Poor Iight'ng alo_ng sireets WCC to review street lighting. Key routes for investigafion:

Impacting security. > Robsons Rd, Dallas St, Greenacre Rd.

20 Pedesirian Missing footpath links in study Include suggested footpath locations in Wanous locations identified across the study area — see Appendix H for
area. future programs. details.

E Vehicles Vehides speed down slope on Provide traffic calming along Gooyong Provide warning signage and traffic calming along Gooyong Street to help
Gooyong Street, in close Street regulate speed along this slope, which could include road narmowing, kerb
proximity to the preschool. extensions, linemarking and pavement treatments.

22 Vehides Poor safety at the Murphys Realignment of roundabout at Murphys The Murphys Avenue and Robsons Road roundabout is too small, and may
Avenue and Robsons Avenue Avenue and Robsons Road not slow vehickes down enough. WCC should investigate the enlarging of
roundabout. this roundabout to slow vehicles down.

23 Notused -

24 Vehices High vehicle speed throughout the  WCC to investigate extending school
study area. zones on the northem and southern

sides of Robsons Road near the
intersection with Gipps Road.

25 Mot used - - -

26 Not used - o -

27  Vehides High vehicle speed throughout the  WCC to investigate traffic calming This was mentioned by a number of members of the community.
sludy area. measures on Robsons Road to manage

vehick speeds, particularly on the north
and south downhill sections to the Gipps
Rd intersection.
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ID  Mode Issue Action Details
28 Vehides Safer crossings needed across Council has identified a number of Vanious locations identified across the study area - see Appendix H for
study area. intersections where improvements willbe  details.
investigated.
29 Not used - -
30 Vehicles High vehicle speed throughout the  WCC to investigate traffic calming Vanous locations identified across the study area — see Appendix H for
study area. improvements. details.
31 Vehicles High vehicle speed throughout the  WCC to investigate roundabout Consider a roundabout for Braeside Ave/Murphys Ave intersection to slow
study area. installation traffic.
32 Vehides Safety issues close to schools. Council has identified a number of Various locations identified across the study area — see Appendix H for
locations where safety improvements details.
close to schools will be reviewed.
33 Vehides Safety issues on University Investigate safety improvements on Guardrail installed on University Avenue between Memorial Drive and
Avanue. University Avenue Porter Street (east) in 2018/2019
34 Parking Poor line marking of parking WCC fo investigate the prowision of Focus on high-demand roads without existing linemarking, including:
Spaces. marked parking bays lo increase the - Northfields Avenue
efficiency of parking spaces within the
precinct - O'Leary Road
- Robsons Road north of Gipps Road
- Murphys Avenue
- Gipps Road
- Local roads between Murphys Avenue and Gipps Road
- Porter Avenue
- Railway Crescent
35 Parking Parking restrictions, Review timed parking. Vanous locations identified across the study area - see Appendix H for
details.
36 Parking Poor monitoring of parking in the Review ranger patrols to ensure all Focus on all suburbs within the study area.
precinct. vehicles abide by the comesponding Key areas for investigation:
parking restrictions. = Increase the number of parking rangers to ensure vehicles do not park for
longer than they should and parking in designated parking spaces only.
Consider varying patrol locations at the start of the University session.
= Enforce current parking restrctions.
> Enforce parking bay restrictions on weekends as well.
37 Parking Lack of sufficent pick up/drop off  WCC to review parking restrictions on

zones at key destinations such as
schools, UOW, and Beaton Park.

38  Parking High amount of unrestricted
parking provided in residential
areas in close proximity to the

the westem side of Grey St and consider
amendments to match those on the
eastern side with school zone timing

restrictions.

WCC to investigate introduction of paid
parking in the vicinity of the University,
with pricing generally be highest adjacent

Pricing is recommended to start at about $2.00 per hour (equivalent to or
slightly higher than the student rate on-campus), decreasing to zero based
on distance and demand. Pricing should be set at a level such that peak

University. to the university. occupancy is maintained at around 90%.

39 Not used - B

40  Parking Lack of sufficent pick up/drop off  WCC to consider developing a spacal A combination of parking wardens, event parking permits for organisers,
zones at key destinations suchas  event parking and traffic management drop offfpick up points, wayfinding tools and temporary traffic t
schools, JOW, and Beaton Park.  plan to manage events at Beaton Park measures can be used lo ensure a satisfactory experience for visitors.

and other locations. Council could also consider improving the opportunities for overflow parking
(through facilitating agreements with demand generators) to improve peak
accessibility and increase safety in the area.

41  Parking Lack of suffident pick up/drop off  WCC to consider implementing parking Facility users may not be aware of altemative parking locations and parking
zones at key destinations such as  restrictions such as timed or paid parking  congesfion occurs in the immediate vicinity, causing safety issues for both
schools, WOW, and Beaton Park.  in certain areas, o relocate staff to the users and residents,

penphery of these land uses or off-site.

42 Parking Accessible parking is not provided WCC to consider implementing parking The two village centres of Keiraville and Gwynneville should have parking
in the village centres. user priority system in commercial signage modified to include loading 2zones, motorcycle parking, disability

centres. and shor-term drop-ofif pick-up.

43 Not used - -

44 Parking Safety at school crossings. WCC to advocate for the Departmentof  Wardens should be school teachers if possible to increase authonty.

Education and local schools to consider

g@'ﬂmﬂﬁ%ﬁﬁgmﬁ? If such an approach does not produce compliance, rangers can attend the
facilities, as well as coordinating safe school and issue wamings or infringements as necessary. Enforcement
passagé of chikdren from the roadside should be used as a tod to ensure compliance in conjunction with more
ST positive approaches to parking management.

45  Parking Lack of sufficent pick up/drop off  Local schools could consider monitonng
zones at key destinations such as  kiss and ride parking to prevent parking,
schools, UOW, and Beaton Park.  and expand il as required to support

demand.

46 Parking Lack of suffident pick up/drop off  Local schools could consider staggering  The fact that school start and finish times are so clearly defined means that
zones at key destinations such as  start and finish times to help alleviate hundreds of people are arriving and departing a single locafion within a very
schools, LWOW, and Beaton Park.  parking issues. short period of time.

47 Parking Lack of sufficent pick up/drop off ~ WCC to work with UOW to investigate Requested by UOW in their review of the Parking Tech Memo.
zones at key destinations such as  pick up and drop off locations along
schools, DOW, and Beaton Park.  Morthfields Avenue.

48  Parking Signage and wayfinding is limited  WCC fo consider developing a Council could also provide some guidelines to assist schools/local
within the study area. wayfinding strategy to help manage attractions in communicating parking availability to parents.

parking at schools and other atfractors
such as Beaton Park and the Botanic
Garden.
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ID Mode Issue Action
49 Parking

ride facilities does not suit
every location.

Uniform approach to kiss and  WCG to work with schools to manage
parking and safe drop offipick up.

Details

Key areas for investigation:

= Meet with Schools and School Crossing Supervisors/Rangers/RMS/Police
to determine the best option for that specific locafion; Investigate drop off
zones for set times of the day, Consider ‘Slow Down' signage as part of the
kiss and nde strategy, Consider that parents may want to get out of their car
to pick up younger children, soa kiss and ride solution may not work for
everyone; Ensure drop off/pick up issues are considered in the rebuild of
Guwynneville Public School, Work towards long term reduction in demand for
kiss and ride zones by encouraging walking/mding by students through
provision of extra pedestrian crossings and bike paths; Consider staggering
startfinish times to better manage traffic.

50 Miscellaneous  High vehicle mode shared from
uow.

the University.

Paotential for UOW to increase student
accommodation dose to the main
campus to reduce the need to travel to

UOW to investigate providing additional student accommodation close the
main campus to reduce student travel to the University.
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6.2 Prioritisation

The transport network actions were assigned a priority, based on planning principles developed in
consultation with WCC. The principles are:

> Safety; > Addresses impacts to UOW operation;

> Accessibility / Connectivity; > Parking management;

> Travel mode sustainability; > Improves access for vulnerable user groups;
and

> Cost / Constructability;

S ) ) .
> Addresses impacts to local community: Aligned with government strategies.

The actions were prioritised using a multi criteria analysis (MCA), and by scoring each action against the
planning principles. Each principle was assigned a weighting of 10 per cent, except for safety, which was
assigned a higher weighted score of 20 per cent. The actions with the highest score are the highest priority
actions. Priority is categorised according to high, medium, and low priority, as shown in Table 6-2.

Table 6-2 Priority Level

Priority Level Score

High Priority 4.0 and above
Medium Priority 35t04.0
Low Priority Oto 35

The prioritisation matrix is presented in Table 6-4. Actions are listed in order of highest priority.

6.3 Implementation

Based on the results of the prioritisation matrix, the timeframe for the implementation of works for each
priority level is presented in Table 6-3. The timeframes are based on short term (0-2 years), medium term (2-
6 years) and long term (6-10 years) implementation. The higher priority actions are assigned the shortest
timeframe.

Table 6-3 Priority rating and implementation timeframe

Priority Timeframe

High Priority Short term: 0 — 2 years

Medium Priority Medium term: 2 — 6 years

Low Priority Long term: 6 — 10 years
6.4 Cost estimates

Strategic cost estimates were developed for each action involving improvement works and are presented in
Table 6-4. The costs are based on unit rates provided by Council, include a 50% contingency and have been
rounded to the nearest $100. The costs do not allow for elements such as:

v

Project management;

v

Design;

v

Property acquisition;

v

Temporary works or traffic control;

v

Site establishment or disposal of material costs;

v

Relocation of services or drainage; or

v

Provision of barriers and fences.

The total cost of the works is estimated to be $10,611,700.
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Table 6-4 Prioritisation matrix

Safety Accessibility/ Travel mode Price/ Address Address Parking Improve Aligned with Total Priority Timeframe Estimated
Connectivity sustaina- Constr- impacts to impacts to Manage access for government Score cost

bility uctability local UoW vulnerable strategies {out
community  operation user groups of 5)

Weighting  20% 10% 10% 10% 10% 10% 10% 10% 10% 100%

8  Pedestrian WCC to include suggested shared path .
ICydist locations in future programs. High  Short-term  $990,000
14 Pedestrian  'WCC to ensure that all crossing facilities
comply with Australian Standards (upgrade
where needed).

13 Pedestrian WCC fo provide compliant pedestrian refuges
at all roundabouts.

High Short-term $75,000

High  Shortterm  $1,312,500

30 Vehicles WCC to investigate traffic calming

improvements in key locations. High Short-term MIA

32 Vehicles mﬁ;m&m I:CC::;I;S for High Short-term NIA
33 Vehicles Rv:nduigaie safety improvements on University High Short-term MiA
20 Pedestrian e SR i High  Shortterm  $1875000

12  Cyclist WCC to provide increased number of secure
and undercover bicycle parking at key land
uses,

High  Shotderm 225,000

28 Vehicles WCCtoi tigate identified i
improvements.

High Short-term $97,500

34 Parking WCC to investigale the provision of marked
parking bays to increase the efficiency of
parking spaces within the precinct.

High Short-term $16,800

Parking WCC to review ranger patrols to ensure all
vehicles abide by the cormesponding parking High Short-term MiA
restrictions.

49 Parking WCC to work with schools to manage parking
and safe drop offipick up. High Short-term A
rk with bu r
3  Bus WCC to “I:’us :-.d mia_pn@rs to bette! High Short-fem NIA
4  Bus WCC to work with bus operators to provide ’
improved bus stop facilties. High  Short-term A
1 F i WCCto i idening shared path and .
/Cydist lighting along Wisemans Park shared path. High  Shortterm  $1,342,500

15 Pedestrian WCC to work with stakeholders to provide a

direct pedestrian connection towards the north High Short-term MIA
and east of UoW.
17 Pedestrian milcmprl%vmue maassed pedestrian priority High Short-term NIA
44 Parking  WCC to advocate for the Department of
Education and local schools to consider High Short-term y

appointing wardens to assist parents with
_ considerate and formalised kiss and ride
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facilities, as well as coordinating safe passage
of children from the roadside into schools.
16 Pedestrian  WCC to work with stakeholders to provide
/ Cydist wayfinding to key destinations including train 3 Medim Medium- NIA
stations, UoW, key centres and recreation term
facilities.
24 \ehicles WCC to investigate extending school zones on
the northem and southem sides of Robsons Medium-
Road near the intersection with Gipps Road to 3 2 Medium term $9,900
calm traffic.
5 Bus WCC to work with bus operators to ensure " Medium-
adequate capacity is provided to bus services, 2 Medium term A
10 Cyclist WCC to provide improved cycling wayfinding i Medium-
on the key regional cycle routes. 2 Medium torm 524,000
37 Parking WCC o review parking restrictions on the
western side of Grey St and considar 3 Medm Medium- NA
amending these to match those on the eastem term
side with school zone timing restrictions.
7 Bus Maintain and further promote the local shuttle Medium-
bus services. 2 Medum term iR
46 Parking Local schools could consider staggering start Medium-
and finish times to help alleviate parking 3 Medium torm A
issues.
27 Vehicles WCCtoi X traffic calming
on Robsons Road to manage vehicle speeds, " Medium-
particularly on the north and south downhill 3 2 Medium term $114,200
sections fo the Gipps Rd intersection.
40  Parking WCC to consider developing a special event Modium-
parking management plan to manage events 3 Medium e A
at Beaton Park and other locations.
19  Pedestrian WCC to review street lighting, particularly Medium-
along Robsons Road, Dallas Avenue, and 3 3 Medium t MiA
Greenacre Road. erm
18 Pedestrian WCC to work with stakeholders to provide
| Cydist increased marketing especially in schools, 2 3 Medium Medium- MIA
workplaces and town centres to show the term
benefits of walking and cycling.
1 Bus WCC to work with stakeholders to extend bus " Medium-
timatables and frequency 2 Medium term A
47 Parking WCC to work with UoW fo investigate pick up Medium-
and drop off locations along MNorthfields Meadium e MIA
Avenue.
45  Parking Local schools could consider monitoring kiss Medium.
and nde usage to prevent parking, and expand 2 Medium tarm NiA
it as required to support demand.
48 Parking WCC to consider developing a wayfinding
strategy to help manage parking at schools Medi Medium- NIA
and other attractors such as Beaton Park and Loy term
the Bolanic Garden
42 Parking WCC to consider implementing parking user
priority system in commercial centres. 2 Low Long-term NiA
3 February 2020 Cardno &7
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Parking

WCC to review timed parking.

WCC to work with RMS to provide bus prionity
infrastructure at key points

Pedestrian
I Cydist

WCC to work with TINSW to investigate active
transport connection across train line close to
Beaton Park.

Vehicles

WCC to investigale centre line marking and
traffic calming along Gooyong Street.

k1l

4

Vehicles

Parking

Parking

WCC 1o investigat Aebout inctaliation 2t
Braeside Avenue/Murphys Avenue
intersection.

UoW to investigate increasing student
accommodation dose to main campus to
reduce the need to travel.

WCC to consider implementing parking
restrictions such as timed or paid parking in
certain areas, to relocate staff to the peniphery
of these land uses or off-site.

Bus

WCC to work with stakeholders to provide
direct bus services between key tnp attractors.

2

Parking

ehicles

WCC to investigate introduction of paid
parking in the vicinity of the University, with
pricing generally be highest adjacent to the
university.

WCC to investigate realignment of roundabout
at Murphys Avenue and Robsons Road.

Long-term

NIA

Long-term

MIA

Low

Long-term

$3,924,300

Low

Long-term

$114,200

Low

Long-term

Long-term

Long-term

$225 000

NiA

NIA

Low

Long-term

NI

Low

Long-term

Long-term

NIA

$225,000

The structure plans indicating the actions to be undertaken for each mode are presented in Figure 6-1, Figure 6-2 and Figure 6-3 for the active transport, vehicle and parking actions respectively. A public transport structure plan was not
developed since the related actions are not location-specific
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Figure 6-1 Active transport structure plan
Active Transport Actions -
8 Provide shared paths
9: Investigate active transport
connection wollongong

11: Widen shared path with lighting
12: Provide secure cycle parking
13: Provide pedestrian refuges

15: Provide pedestrian connection

city of innovation

Active Transport

- 13 195 Structure Plan
17: Increase pedestrian priority REE T b LR

19: Review street lighting .‘3 _KEIRAVILLE-GWYNNEVILLE
20: Provide footpaths ACCESS AND MOVEMENT STUDY

i

j University of Wollongong

“h‘“lt STREET

Legend

I w o Study Area

FIGTREE
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Figure 6-2 Vehicle structure plan
Vehicle Actions . o
MOUNT OUSLEY
wollongong

21: Provide traffic calming
22: Realign roundabout

24: Investigate extension of
school zones

27: Investigate traffic calming

28: Improve intersections/ crossings
30: Investigate traffic calming

31: Investigate roundabout
installation

32: Improve safety near schools
33: Invesligate safety
improvements
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Figure 6-3 Parking structure plan
Parking Actions MOUNT PLEASANT GPEENS LOPES avemmg 3 ] 5 »
34 Investigate linemarking - 5
parking bays §
35 Review timed parking § g wollongong
37: Review parking restrictions city of innovation
38 Investigate paid parking
40: Consider special event g Parking Structure
parking and traffic management E Plan
n | -
g g KEIRAVILLE-GWYNNEVILLE
41: Consider implementing 8 ACCESS AND MOVEMENT STUDY

timed or paid parking

42° Consider parking user priority

47 Investigate pick-up/drop-off
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Conclusion

The Keiraville-Gwynneville Access and Movement Study highlights a number of issues with the traffic and
transport network in the precinct, which will become more challenging as land use changes in the area and
further development increases the number of daily trips made by residents, workers, students, and visitors.

At the same time, the study has identified a number of opportunities to make improvements to the network
and facilitate easier movement of people in the precinct, through better parking management, optimised
public transport connections, and enhanced infrastructure to improve safety for pedestrians and cyclists.

The proposed actions provide a comprehensive framework to assist Council in addressing the issues and
capitalising on the opportunities to support access and movement in Keiraville and Gwynneville. The Access
and Movement Study:

> Discusses the strategic context and the relevance of other plans and strategies to the study;
> Examines the existing transport network and travel behaviour;
> Summarises the results of community consultation activities;

> Qutlines the issues observed through the existing network analysis, and highlighted by community
members;

> |dentifies the opportunities to improve access and movement;

> Proposes actions to address the issues and capitalise on the opportunities, covering the whole transport
network; and

> Recommends 50 actions to enable better access and movement in the precinct, and a timeframe for
implementation to help Council achieve these actions.
6.5 Next steps
The next steps to implement the Access and Movement Study should include:
> Working with internal stakeholders to develop a detailed implementation plan;
> Consulting with external stakeholders to gather input for the implementation plan;
> Developing detailed cost estimates of the proposed actions;

> Aligning the proposed actions with other planned capital works and available budget, and delivering
on these actions;

> Continuing to work with external stakeholders to engage the community in sustainable travel
behaviour; and

> Continuing to work with external stakeholders on the proposed actions that will need their input and
assistance to deliver.
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Table 1-1 Key Actions from University of Wollongong Transport Strategy and Survey

o o R

Active
Transport

Public
Transport

Private
Transport

Work with authorities to provide an active transport bridge into the University from the M1 Princes Motorway on the south eastern side and improve cycle
connectivity on the Ring Road.

Work with authorities surrounding any planned increase to residential densities at Morth Wollongong Station, aiming to increase walking catchment for UOW but also
achieve state government objectives for increased density around transport and employment nodes.

Work with authorities to prioritise missing pedestrian and cycling links to the north of campus, to align with the timing of the proposed northemn entry and Mount
Ousley interchange.

Work with authorities to prioritise missing cycleway links on Foley Street, Church Street and Bourke Street to improve connections to the Wollongong campus from
UOW accommodation sites.

Work with authorities to prioritise proposed cycleway upgrades on Porter Street and Crawford Avenue, to improve the cycling connection between North Wollongong
Station and the Wollongong campus.

Investigate shared zone within the campus core.

Develop wayfinding strategy.

Enhance existing pedestrian refuge at the Western Entrance of Northfields Avenue.

Install pedestrian refuge at roundabout at Northfields Avenue and Irvine Street (southern leg).

Investigate bike share scheme expansion.

Provide new Bike Bases and end of trip fadilities in new developments.

Consider including a bidirectional cycleway as part of the planned upgrade of Morthfields Avenue.

Run cycling skills workshops and Bike Buses.

Investigate increase to UOW Shuttle services during peak and off peak travel times.

Analyse Opal data to lobby State Government for additional services during peak times e.g. Gong Shuttle.

Consider target student growth areas for UOW and review existing public transport connections to determine whether these are sufficient.
Provide bus shelters for all stops on campus.

Lobby State Government to provide sufficient bus shelters for stops on routes which service the Wollongong campus, including at North Wollongong Station.
Trial queuing system for UOW shuttle buses at Northfields interchange and North Wollongong Station.

Investigate options to manage parking capacity including carpocling, reserved parking and options for staff engagement car share.
Increase carpooling numbers by offering reduced parking rates for vehicles with two people.

Model anticipated northern entry vehicle trips to determine appropriate parking provision.
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Code Actions

Investigate automated parking management and dynamic price structuring to improve parking management across campus.

Reallocate Bus Bay to east of bus interchange on Northfields Avenue to alternative location, to increase capacity for a pick up and drop off zone.

Investigate opportunity to add pick up/drop off zone close to Robsons Road entry.

Investigate opportunity for smart bus stops with digital signage to improve wayfinding and provide advertising revenue opportunities.

Investigate opportunities to streamline travel information and improve efficiency for UOW.
All

Mod Review course delivery modes and timings to ease demand on the transport network.
odes

MNominate Sustainable Transport Student Ambassadors and staff liaisons to educate peers about sustainable transport options to campus.

Investigate lighting improvements on campus to improve safety for all modes, particularly active transport and public transport.
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Table 1-2 Relevant UOW Master Plan strategies and directions

Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study -

Access to the campus
strategy:

The vision presented in the
Master Plan is to continue an

ongoing modal shift away from

private vehicle travel to the
campus and reduce vehicular
reliance on the roundabout at
Northfields Avenue and Irvine
Street.

Student accommodation
strateqy:

The vision presented in the
Master Plan is to provide 500
beds on campus over the next
20 years. Existing student
accommodation will be
upgraded and consolidated
into key locations well served
by public and active transport
and facilities.

Pedestrian and cycling
strateqy:

Reduce congestion on
Northfields Avenue

Improve road safety along
Irvine Street

Introduce a new pedestrian
and cycle link to the north

Consolidate existing housing
stock

Introduce additional beds to
the campus

Redevelop Weerona housing

Increase diversity of housing
on offer

Introduce a hierarchy of key
pedestrian paths
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Northfields Avenue currently provides most of the campus’ vehicle arrivals, and given UOW's growing population,
this will become highly congested in the future. A new northern access point to the campus is proposed that will
reduce vehicular reliance on Morthfields Avenue. The following actions are proposed:

= Increasing on-campus accommodation to reduce the number of people using private vehicles and public
transport to access the campus;

= Congestion on Northfields Avenue can be reduced by infroducing a new western entrance on Robsons Road to
the P3 multi-deck car park, making arrivals at this entry point more attractive to drivers;

= Supporting carpool programs as well as Park-and-Ride locations to reduce the number of private vehicles
parking in and around campus,

= Increasing active transport mode share to the campus, improving footpaths and shared path links, and

= Student accommodations in the Wollongong area should be equipped with bike share systems to increase
active travel mode share.

Work with WCC and RMS to improve road safety at the Northfields Avenue/ Irvine Street Roundabout and the M1

southbound exit at University Avenue. The following actions are proposed:

= Installation of a bypass left turn lane from Irvine Street into Morthfields Avenue to increase road safety; and

= Replace the parking lane between Irivine Street and the UniCentre Lane on the southem side of Northfields
Avenue with a traffic lane.

The M1 Princes Motorway restricts pedestrian and cyclist movement to the north and northeast of the campus. A
new link to this area would significantly increase accessibility to the north and north eastern suburbs, and
ultimately promote a mode shift towards active transport. UOW will enter into discussions with WCC and RMS to
ensure that the proposed link aligns with plans for an M1 Princes Motorway/ Mt Ousley Road interchange.

Existing housing stock that is outdated and in need of repair will be progressively decommissioned, renovated or
replaced. Housing will be consolidated into strategic locations with good access to public and active transport
facilities.

Additional beds will be located at existing accommodations on campus, with half replacing ageing stock on
Robsons Road and the other half replacing the at-grade car parking at the Morthfields Avenue housing.

The ageing student accommodation at Beaton Park will be renewed in alignment with the upgrades fo the area
currently planned by WCC.

Diversifying the offer of student housing will accommodate different types of students on campus. The following
actions are proposed:
= Introducing housing that transitions undergraduate students to adult life; and

= Short-stay accommodation for block learning students, conference guests and visiting scholars.

Typologies will be introduced to create a hierarchy of pedestrian paths through campus. These will include:
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The vision presented in the
Master Plan is to improve
pedestrian and cycling priority
on campus, and improve
sighage and wayfinding.
Intuitive, direct paths will be
introduced as well as high
quality shared zones,
increasing overall pedestrian
and cycling amenity.

Public transport and vehicular
access strateqy:

The vision presented in the
Campus Master Plan is to
enhance the public transport
arrival experience and restrict
private vehicle access to the
Wollongong campus’ inner
core.

Improve signage and
wayfinding on campus

Improve pedestrian safety on
the Ring Road and key
service roads

Limit access for private
vehicles in the core campus

Introduce bike hubs in
prominent new buildings

Increase pedestrian safety
on Northfields Avenue

Improve the arrival
experience for bus
passengers

Extend the capacity of the
existing bus terminus

Limit vehicular access in the
campus core

= Primary civic walks leading people directly into the campus and to key locations. Civic walks should be aligned
between buildings and be characterised by generous widths, integrated furniture and lighting. These will also
function as pedestrian gateways, welcoming visitors to the campus;

= Primary green walks that work with the existing vegetation on campus, and that are aligned with existing trees;
and

= A secondary network of quality paved laneways that will connect to buildings, open spaces and primary walks.

A wayfinding strategy will be developed for the campus that will build upon the directions of the primary and
secondary pedestrian walks.

Shared zones within the campus will be introduced to increase pedestrian and cydlist safety. These shared zones
will have capacity for low speed vehicles of service, delivery and maintenance. The look and feel of the low speed
environment will make drivers more aware of their speed and the presence of pedestrians.

The pedestrian and cycling environment within the campus core could be compromised if the existing car priority
and unrestricted access is left unchanged.

Bike hubs should be provided in prominent locations, such as student accommodation sites, and new buildings.
Showers and lockers should also be provided in the hubs.

Increasing pedestrian safety on Morthfields Avenue is a priority for UOW_ A previously suggested skybridge is not
recommended due fo the additional time required to cross the road compared to crossing at ground level.
Construction of an elevated skybridge would also give the impression that the road network is for vehicles only.
Actions that can achieve increased safety for pedestrians and cyclists without the construction of the skybridge
include:

= Introducing traffic calming measures such as raised pedestrian crossings that increase visibility for approaching
vehides;

= Introducing improved signage and flashing lights to increase visibility of the crossing; and
= Maintaining median strips and narrow lane widths to slow traffic.

The arrival experience for bus passengers should be enhanced by including improvements to pedestrian amenities
from the terminus to the campus core (via the existing access path between P1 and P2 car parks). The proposed
development at the P2 car park presents an opportunity to repurpose the corridor as a welcoming arrival space for
bus passengers.

The anticipated increase in UOW population in the future will place strain on the bus terminus. To accommodate
this growth, an expansion of the terminus is required. UOW should consider consolidating the UniCentre loading
bay to University Hall, to accommodate an additional bus bay at the terminus. For additional capacity
requirements, the University should collaborate with Wollongong City Council to add additional bays south of the
bus terminus to maintain a consolidated terminus area.

Vehicular access to the campus core will still be provided to those that need it, for example service, delivery and
emergency vehicles. However, tighter control will be placed on the vehicles that enter campus through control
methods such as rising bollards that minimise unnecessary movements in shared zones. Large vehicle loading
zones should be limited and consolidated where possible.
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Master Plan Strategy Directions Actions

Car parking strategy:

The vision presented in the
Master Plan is to maintain the
campus’ current ratio of car
parking spaces to the Effective
Full Time Student Load
(EFTSL). Parking on site will
be consolidated into key
locations that free up the core
campus for new academic
buildings and public spaces.
Parking will still be supplied for
service and contractor
vehicles, disabled users and
regional students.

Maintain taxi pick up area

Maintain current ratio of car
spaces to students

Consolidate car parking to
outside the Ring Road

Continue to provide car
parking for those who need it

Collaborate with external
stakeholders to reduce the
impact of on-street parking

The taxi drop off zone to the south of UniHall on Morthfields Avenue should continue to be used for this purpose,
and a general drop-off zone should be investigated.

The existing local road network currently experiences heavy congestion in peak periods, hence provision for
additional car parking will only exacerbate road congestion even further. The current ratio of 5.4 car parking
spaces per EFTSL at the Wollongong campus will decrease slightly during the key construction period, but will be
restored by 2036. At the same time, a number of actions will be introduced to reduce car parking demand:

= Improving walking, cycling and public transport infrastructure, facilities and services;

= Increasing the on-campus residential population, and providing car and bike sharing facilities at all student
accommodations;

= Encouraging the use of carpooling with priority parking; and
= Introducing new parking pricing methods.
The provision of consolidated parking locations outside of the Ring Road will make finding a car parking space

more reliable and reduce unnecessary movements from car park hunting. Two potential locations for increased
parking are the Sports Precinct and at the P4 Western car park.

Car parking access will be given to those who need it, such as vehicles servicing specific facilities, people with
disabilities and UOW operations vehicles. The following actions are proposed:

= Continue to provide drop off spaces and convenient parking access for those accessing the Kids' Uni and Early
Start Discovery Space; and

= Maintain access and contractor and disabled parking next to buildings.

UOW should support Wollongong City Council to reduce the impact of on-street parking on the local community
and for the convenience of other road users.
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Transport
Strategy
Strategies Directions/Actions {Y/N) int Objective (# and Title)

Relevant Action #

Objective 1: Improve existing campus access constraints 1o meet | ALL 3: Review Coi ¥ timings on the transport
¥ current and future demands network A
Objective 1: Improve existing campus acess constraints to meet | ALL 3: Review Course delivery modes and timings to ease demand on the transport
A4 current and future dem: network A
Ohjective 2 Improve active ransport as & means of accessing the
Upgrade digial campus. ¥ CAMpUS ACT & Develop L sirategy A
PRT 1: Investigate opsions to ncrease capool and other parking capacity
PRT 2: Increass carpooling nuembers by offering reduced parking rates for vehicles with
WO people
PRT 4: parkirg and it pri ing to
improve parking managemert across CampUS.
PRT & Reallocate Bus Bay to east of bus interchange on Northfislds Avenue o
For compietion as. alternative location, to increase capacity for a pick up and drop off zone.
Reguce congestion on Northfields part of Master Plan Objective 4 Maximise the use of UOW parking 1o meet cument ALL 3 Review Course delivery modes and tmings 1o ease demand on the transpor
|[Avenue i ¥ and future demands network NiA
Access 1o the For completion as
CRMpUS STalegy part of Master Plan Objective 2 Improve active transport as & means of accessing the | ACT 7: Install refuge at Averue and Inine Srest
Improve road safe implementatian A CAMpUS (souther leg) A
ACT 5 Develop wayfinding strategy
ACT 1- Lobby Counci fo pronise messing pedestrian and cycling Inks to the north of
campUS, fo akgn with ihe timing of the proposed northem entry and Mount Ousley
nterchange
ACT 2 Lobby Cs o MESSING Cy ¥ Fobey Streed, Church Street|
and Bourke Sireel to improwe connections lo e Wollangang campus from LOW
accommaodation sites.
For complelion i ACT 3. Lobby Counc 1o pricrlise proposed cyclewsy upgrades on Porter Street and
Introduce & new pedestrian and cyde  |par of Master Plan Objective 2 Implove active ranspor as a means of accessing the | Crawford Avenue, to improve the cycling bistween North 0 Station|
llink to the norh imgplementalion Ad campus and the Wollongong campus. A
For completion as.
art of Master Plan Ohjecive 2 Improve active ranspor as a means of accessing the
¥ compus ACT & Develep wayfnding strstegy A
For completion as
Improve sgnage snd waylndng on nart of Master Plan Objectve 2 Improvie active ITANSpoi as & means of accessing the
[campus rgementaton Al CAMPUS ACT 5 Develop wayfinding stratigy A
ACT 4 Investigate shared zone within the campus com
AGT & Enhance sting pedestrian rehge at the Wastom Entranci: of Nohiiekts
A
ACT T Instal refige al Averue and
. (southern leg)
Pedasitian and PUT 4. Provide bus shellers for all Stops on campus
cycling straleqy PUT 6: Trial quauing system for UOW shulie buses al Northfiekls inlerchange and
Narth Wailingong Station
Ohjective 2 Improve active ransport as a means of accessing the PRT & Reallocate Bus Bay to east of bus interchange on Northfields Avenue to
For completion as CAMPUS alternative location, to ncrease capactty for a pick up and deap off zone
Improve pedestrian satety on the Ring  |part of Master Plan Otyective 3 Improve public and shared ransport as a means for | PRT 6 Investigate cpporturiy o &cd pidk up/drop off zone close to Robsons Road
Road and key service roads implementaton s accessing the campus. entry A
For completion as.
Limit access for private vehickes in e |par of Master Plan Objectve 2 Improvie active Tanspon as & means of accessing the
[COME CAMPUS rrgementaton Al Campls ACT 4 Investigate shaned 20ne within the Campus cong MNA
For complation as
Intresduc bie s in prominent nis it of Master Plan Objechve 2 Improve active FENSpon 45 & means of sCessing the
(bl Jirrgdermeritalon Al CAMPUS ACT 9 Provick new Bike Bases and end of ip Bciities in mow devilopments A
PUT 4. Provide bus sheliers for all siops on campus.
PUT 5: Lobby State Government to provide sufficient bus shelters for siops on routes
For completion as ‘which senvice the Waollongong campus, including at Morth Wollongong Station
Improve the arrival expenence for bus — |part of Master Plan Obgedtive 3 Improve public and shared transpon as a means for | PUT 6 Trial queuing system for UOW shutie buses at Mothfields interchange and
i ki ‘BrCessing the campus Narth Sxation MiA
For completion as PUT 4 Provide bus shelters for all stops on campus.
Public ransport and Extend the capacity of the existing bus  |part of Master Plan Obyective 3 Improve public and shared ranspor as a means for | PUT & Trial queuing system for UOW shuliie buses at Northiields interchange and
e —— T imple ¥ BLCESSING The Campus. Narth Weilongang Station MNiA
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Relevant Action #

Comments

Linil venicular Sccess in he campas. Objecive 2. IMprove active FANSRON 45 & means of aCcessing (e
cons Ad COMPUS ACT 4 Investigate shared 2one within the campus o L)
PRT & Reallocate Bus Bay to east of bus interchange on MNorthfislds Avenue o
For completion as alternative location, to increase capacity for & pick up and drop off zone.
pert of Master Plan Ohbjeciive 3: Improve public and shared transport for | PRTE: i ity o add pick up/drop off zone close to Robsons Read
Mainian taxi pick up area implementation bl ccessing the campus. eniry A
For compietion as.
|Consaiidate car perking I oulside he  |part of Master Plan Objective 2 Improve active ransport as & means of sccessing the
Ring Road i ¥ campus ACT 4 shared hin the campus care A
For completion as PRT 1: Investigate oplions to ncreasa carpool and other parking capacity
|Continue 1o provide car parking for hose |par of Master Plan Objective 4 Maamise the use of UOW parking 1o PRT X @nry vishicks rips o detimi parking
(s rvisee it JirrgAermeritalon A and hlure demands provesion A
Landscape and For completion as.
Public Realm Landscape and Pt of Master Plan Objective 2 Improvi sctive TANSpon as & means of accessing e
[public realn strategy |Criat & hierarchy of Paths rrgementaton A CAMpUE ACT 5 Develop wayfinding strabigy A
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1 Introduction

1.1 Background

Cardno was commissioned by Wollongong City Council to examine the existing and future operation of the
Keiraville-Gwynneville traffic and transport system, and develop strategies to reduce congestion and
increase sustainable transport mode share to accommodate growth in the area. The study includes
assessing the impact of planned development and infrastructure upgrades on traffic generation, accessibility,
parking demand, and the overall transport network operation. The ultimate purpose of this study is to
develop strategies to improve the transport system, reduce impacts on surrounding suburbs, promote the
use of sustainable travel modes and ensure that the transport network can adequately accommodate future
development in the area.

The study includes the development of a purpose built microsimulation model to assess the existing traffic
issues and manage future traffic demands in Keiraville and Gwynneville. This report outlines the
assumptions and methodology adopted in the development of the base model, together with some key
results. The model will be used as part of the subsequent stages of the project, including the creation of
future year scenarios and option testing.

1.2 Project Objective

The Keiraville and Gwynneville traffic model is to test a number of transport infrastructure options in different
future year scenarios. The outputs of the model will be used to inform design and assist with the economic
appraisal of transport investments within the study area.

The main objectives of the access and movement study are as follows:

> Examine and document existing and future potential operation of the traffic and transport system within
Keiraville and Gwynneville

= Develop strategies to reduce congestion

= Increase sustainable transport mode share

= Understand impact of planned development and infrastructure upgrades.
The key objectives of the traffic modelling exercise are to:

> Assess the travel demand during the academic season (in-session) which is a characteristic for the month
of August and the non-academic season (out-session) which is a characteristic for the month of
September.

= Assess the impacts of potential developments on the study area and changes in road network and
surrounding intersections

> Evaluate existing and future year transport network performance

= ldentify and evaluate mitigation measures to accommodate traffic likely to be generated from future
developments and growth.

1.3 Scope of Work
The scope of work is as follows:

= Extract the study network from an existing RMS Aimsun Mount Ousley Interchange hybrid model and
develop a purpose built microsimulation model;

= Adjust the 2015 volumes at the interchange and surrounding junctions to balance the discrepancies
between the 2015 and 2017 data;

> Determine the traffic demand for “in-session” and “out-session” AM and PM peak periods which consists
of the peak academic season and the period outside of the academic season respectively;

= Calibrate and validate a microsimulation model in accordance with Traffic Modelling Guidelines (Roads
and Maritime Services, 2013);

= Assess options regarding Mount Ousley Interchange;

80018018 | 7 February 2018 | Commercial in Confidence 1
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= Import intersection turning volumes from the Jacob’s Mount Ousley Aimsun Model (2015) for Memorial
Drive / Princes Highway Interchange;

= QObtain outputs from the microsimulation model to be used for a SIDRA assessment of key intersections
within Keiraville — Gwynneville precinct.

1.4 Study Area

The model is centred around Keiraville and Gwynneville, which is located northwest of the Wollongong city
centre, in the llawarra region of New South Wales. The study area is bounded by the Princes Motorway (M1)
north-west of the University of Wollongong to the rail corridor in the east, including the Mount Ousley Road /
Princes Highway intersection, to Beaton Park in the south and to Edmund Rice College in the west. The
study area land use is predominantly characterised by residential and educational areas, an illustration is
shown in Figure 1-1.

There are a number of important trip generators in and around the Keiraville-Gwynneville area which
generate a high number of trips per day, traffic demand and behaviour. These include:

= Kaeiravile and Gwynneville village centres

= The University of Wollongong (UOW) Campus
= UOW Innovation Campus (iC)

= Wollongong CBD

= Wollongong Hospital

= Wollongong Botanic Garden

= North Wollongong Station

= TAFE lllawarra Wollongong Campus.

= Mount Ousley residential area

= Local schools

= Student accommodation centres

= Beaton Park sports and recreation facilities.

Access to these destinations via the road network is supported by major routes such as the Princes
Motorway (M 1), Princes Highway (A1) and Mount Ousley Road.

80018018 | 7 February 2018 | Commercial in Confidence 2
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1.5 Report Outline

The general structure for this report is outlined below:

= Section 1 — Introduction: outlines the background, project objectives, scope of work and the study area
= Section 2 — Existing Conditions: outlines and assesses the current traffic and transport conditions

> Section 3 — Model Assumptions: outlines the assumptions behind the base model development and the
methodology

= Section 4 — Model Stability: outlines the statistical analysis of the model's stability

= Section 5 — Model Calibration and Validation: summarises the results from the base model calibration and
validation process

= Section 6 — Conclusion: summarises the recommendations, main outcomes and fitness for purpose of the
base year model
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2 Existing Conditions

2.1 Traffic Surveys

Intersection counts were commissioned between 6:00am to 10:00am and 3:00pm to 7:00pm. For the in-
session pernod, the counts were conducted on Thursday 24 August 2017 and for the out-session period, the
counts were conducted on Thursday 28 September 2017. The locations of the surveys are shown in Figure
2-1 and the intersection ID descriptions are summarised in Table 2-1.

During the in-session period, the peak AM period is identified between 8:00am to 9:00pm and the peak PM
period is identified between 4:00pm to 5:00pm.

During the out-session period, the peak AM period is identified between 8:15am to 9:15am and the peak PM
period is identified between 4:30pm to 5:30pm.

Table 2-1 Intersection ID Description
1 Robsons Road / Northfield Avenue 14 Foley Street/ Gipps Road
2 Robsons Road / Murphys Avenue 15 Frances Street / Gipps Road
3 Robsons Road / Gipps Road -_16 Ring Road / NorthfieEAvenue
4 Grey Street / Gipps Road 17  Murphys Avenue / John Street
5 Ring Road / Northfields Avenue 18 Murphys Avenue / Braeside Avenue
6  Irvine Street / University Avenue \ :_ RobsonsE)ad / William Street
7 Murphys Avenue / Eastern Street 20 Robsons Road / Princes Highway
8 Eastem Street / Gip;Road N _21 Robsons Road / Mount Keira Road
T Princes Highway / Princes Highway exit 22 Gilmore Street / Reserve Street
10  University Avenue / Graham Avenue 23 Gipps Road / Vickery Street
1 Fole;ane ! University;enue § 24 Memorial Dnve On Ramp / University
Avenue
12  University A\;ue / Porter Str:et 25 Mount Ousley Road / Princes Motorway

13 Memorial Drive Off Ramp / Porter Street

80018018 | 7 February 2018 | Commercial in Confidence 5
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Location of Intersection Count Surveys

Figure 2-1
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2.2 Journey Travel Time Analysis

Speed and travel time data was extracted from TomTom’s real-time data for vehicles travelling within the
Keiraville and Gwynneville area.

TomTom captures 3.5 million km 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
(OEMSs) and phone handsets. FCD provides a new method for measuring speeds, travel times and thus road
performance. Probe devices in vehicles, which may be cellular phones, or more commonly GPS devices,
provide this data.

All the TomTom data in the reports used by Cardno has been conducted through a quality assurance and
data cleansing process. TomTom processes the raw GPS information received from customers in a number
of ways in order to protect privacy, filter out possible inaccurate measurements and create geographic
databases which can be queried. The most important part of this process algorithm is called map-matching.

In the map-matching process, the GPS measurements are matched to a digital map using a map-matching
algorithm. This process assigns each GPS speed measurement to a road segment with the highest possible
confidence level. The algorithm looks at the path of consecutive GPS points in a joumey file to define the
path of a vehicle in order to produce the most accurate speed information possible.

For example, the map-matcher filters out traces which could not be matched to a map (due to, for example,
changes in the road infrastructure, the use of the GPS device outside a vehicle, etc.), detects U-tums and
losing GPS signals in tunnels.

When the map-matching is done, an aggregated geographic database (geobase) of measured road speeds
is produced. These geobases are updated regularly for each map of each region or country to take into
account the growing historical GPS speed database as well as updates and changes in the road network.

Average travel times were collected for weekdays between 8:00am to 9:00am and 4:00pm to 5:00pm during
August 2017 and September 2017. This data was collected for four routes in both directions. The routes and
respective lengths are summarised Table 2-2. The location of these routes are illustrated in Figure 2-2.

Direction Length of Route (m)

Table 2-2 Routes of Interest for Joumey Travel time Analysis

Northfields Avenue via Irvine Street, via Eastbound 1,813

1 University Avenue from Robsons Road to Porter
Street Westbound 1,813
Robsons Road from Mount Keira Road to Northbound 1,881

2 MNorthfields Avenue

Southbound 1,878
Eastbound 1,362

3 Gipps Road from Robsons Road to Foley Street
Westbound 1,363
4 Foley Street from Greenacre Road to University Northbound 1,128
Avenue Southbound 1137

80018018 | 7 February 2018 | Commercial in Confidence 7
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Figure 2-2 Location of Routes
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The average travel times for in-session and out-session between 8:00am to 9:00am and 4:00pm to 5:00pm

are summarised in Table 2-3 and Table 2-4 respectively.

Table 2-3 Average Travel Time: 8:00AM to 9:00AM

Average Travel Time (mm:ss)

Direction
In-Session Out-Session

Eastbound 04:23 04:25
MNorthfields Avenue

Westbound 04:25 04:26

Northbound 03:22 03:13
Robsons Road

Southbound 03:34 03:11

Eastbound 03:09 02:59
Gipps Road

Westbound 02:40 02:50

MNorthbound 02:33 02:19
Foley Street

Southbound 02:42 02:29

Table 2-4 Average Travel Time: 4.00PM to 5:00PM

Average Travel Time (mm:ss)

Direction
In-Session Out-Session

Eastbound 04:20 03:45
MNorthfields Avenue = y g .

Westbound 03:25 03:53

Northbound 03:05 03:06
Robsons Road

Southbound 03:02 03:04

Eastbound 03:01 02:35
Gipps Road

Westbound 02:35 02:42

Northbound 02:23 02:18
Foley Street —

Southbound 04:20 03:45

2.3 Existing Condition Analysis

231 Princes Motorway

Princes Motorway (M 1) is a major motorway that connects Sydney to Wollongong through to Albion Park
Rail. This route provides key access to destinations in the Wollongong, lllawarra and South Coast regions for

tounsts. It is also a major freight route from Port Kembla.

This cormridor is located around the south-west of the model study area, running in a north-south direction to
the north-west. The number of lanes vary between two to three lanes in either direction within the study area.
The speed limit is 80km/h, however, at the steep downhill grade further north of the motorway, trucks and

buses are limited to 40km/h and all other vehicles to 80km/h.
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232 Mount Ousley Road

Mount Ousley Road is an arterial road located in the north of the model study area that connects the Princes
Highway and the Princes Motorway. Once the road joins the Princes Motorway through a right turn, the
speed limitis 80km/h.

233 Princes Highway

Princes Highway is a highway that runs in a north-south direction that provides access from Mount Ousley
Road, Memorial Drive and Princes Motorway. It runs almost parallel to the Princes Motorway and the
coastline in the model study area. There are three lanes in both directions with speed limits that varies from
60km/h to 50km/h.

234 Memorial Drive

Memorial Drive is a major arterial road that runs in a north-east to south-west direction within the modelled
area. Memorial Drive is connected to Prnnces Highway, Pnnces Motorway by ramps, which provides access
to the Keiraville and Gwynneville area.

235 Robson Road

Robson Road is a collector road which operates as a north-south corridor connecting to the western
entrance of University of Wollongong and West Wollongong residential suburbs.

236 Irvine Street

Irvine Street is a collector road which provides access to Princess Motorway ramps and connection to the
University of Wollongong Ring Road, Northfields Avenue and Murphys Avenue.

23.7 Gipps Road

Gipps Road runs is a collector road which operates as an east-west corridor connecting to the Keiraville and
Gwynneville village centres, the Beaton Park precinct and to Robsons Road.

238 University Avenue

University Avenue provides east-west road access between MNorth Wollongong Station and Irvine Street. This
collector road is one of the main connections between North Wollongong, Keiraville and Gwynneville.

2.3.9 Murphys Avenue

Murphys Avenue is a local road and runs east-west along the southern side of the Botanic Garden, and
connects to Irvine Street and Robsons Road.

2.3.10 Northfields Avenue

MNorthfields Avenue is collector road located on the southem boundary of the UOW campus, running east-
west and connecting between Robsons Road and Irvine Street. Two UOW campus access points and the
Bus Bay are located on MNorthfields Avenue.

2.311 Road Demand and Congestion Locations

The performance of key roads within the precinct indicate the demand on the road network. The
performance of the road network was measured by three variables, as follows:

> Peak period volumes (veh/h);
= Average speed (km/h); and
= Percentage of speed limit (%).

The road network performance can be largely determined by assessing the theoretical capacity of the mid-
block and the average speed of traffic, as presented in the Austroads Guide to Traffic Management Part 3:
Traffic Studies and Analysis, acceptable traffic conditions associated with levels of service D. The average
speed is a mean of all the vehicle speeds travelling along a road in a particular timeframe. The percentage of
speed limitis a measure of how many vehicles are travelling at the designated speed for the road, the higher
the percentage of speed limit the better flow along the road.

80018018 | 7 February 2018 | Commercial in Confidence 10
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The key indicator of the mid-block performance is the Level of Service (LoS). This is the average speed as a
percentage of the base Free Flow Speed (FFS), where results are placed on a continuum from ‘A’ to ‘F’, as
shown in Table 2-5.

Table 2-5 Austroads Mid-Block Criteria for Speed Level of Service Analysis

Travel speed as a percentage of base

Description

FFS (%)
A Good operation > 85

B Good with acceptable delays and spare capacity = 67-85

C | Satisfactory 50-67

D Operating near capacity 40-50

E At capacity 3040

F | Unsatisfactory and requires additional capacity <30

The data used for this analysis considers weekdays during in-session (August 2017) and out-session
(September 2017). The roads which were assessed are Northfields Avenue, University Avenue and Porter
Street corridor, Robsons Road, Gipps Road and Foley Street.

A summary of the performance data is shown in Table 2-6.

Table 2-6 AM Peak Period Road Network Performance

Vehicles per hour Median speed (km/h) FFS (%)
(veh/hr)

Route Direction

August September August September  August September

Northfielas | E2Stbound 727 s57. 33 33 0.7 07

Avenue Westbound 796 474 31 32 0.6 0.6
Northbound = 827 530 42 42 08 08

Robsons .

Frl Southbound | 414 233 42 42 0.8 08

_ Eastbound 409 322 30 32 0.6 0.6

Gipps

Road Westbound =~ 415 301 36 33 0.7 07
Northbound 408 316 36 37 07 07

Foley -

Street Southbound = 840 688 32 34 06 07
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Table 2-7 PM Peak Period Road Network Performance

Vehicles per hour Median speed (km/h) FFS (%)

Route Direction (veh/hr)

August September August September  August September

Northfielgs  EAstoound 1,087 876 33 35 07 07
Avenue Westbound 777 554 34 35 0.7 07
Northbound = 552 434 44 44 0.9 09
Robsons
Road Southbound = 531 414 44 45 09 09
_ Eastbound 358 206 4 07 07
Gipps
Road Westbound 404 407 37 a7 07 07
Northbound 508 437 38 38 08 0.8
Foley
Street Southbound = 767 616 36 37 07 07

This shows that during the in-session period, there are significantly more vehicles utilising these routes in
comparnson to the out-session period.

Key areas of concern are Northfields Avenue and Robsons Road which provide direct access to the
University of Wollongong campus and other schools, however, overall performance at the route level the
speed performance is satisfactory with the worst performance being identified as the westbound direction of
MNorthfields Avenue corridor during the AM peak during in-session period.

Other areas of congestion were identified using TomTom travel time data and camera footage during the in-
session penod. The areas of main interest are focused on the major interchanges and ramps of the study
area to supplement the overall road network performance analysis.

As already stated, there will be more traffic on the network in comparison to the out-session period and it is
important to accurately identify these areas to represent the traffic operation and behaviour in the AM and
PM peak to validate the base model.

The observations made at the intersections are summarised in Table 2-8. The median speeds and speed
level of service for both peak periods are shown in Figure 2-3 and Figure 2-4. The LoS is calculated using
the Austroads Guide to Traffic Management Part 3: Traffic Studies and Analysis, speed level of service
methodology.
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V./ Ordinary Meeting of Council
wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

city of innovation

D Cardno’ Base Model Development Report
< Keiraville — Gwynneville Access and Movement Study

Table 2-8 Congestion Locations in the Study Area
Intersection - .
c Time of Day Observation
Location
Mount Qusley Road AM The ratio between the speed level of service and the posted speed
/ Princes Motorway is less than 30% at a 200 metres approaching distance of the
intersection.

On Mount Ousley Road the maximum queue length is around 15
vehicles between in the AM peak. This is partially captured in the
footage below.

Mt Qusley Rd/ Princes Motorway

FACIN RTH

Queuing is most likely caused by drivers having difficulty to find
safe acceptable gaps between vehicles to turn right onto Princes
Motorway. Vehicles are often reaching around 80km/hour along
Princes Motorway and no queuing was identified on Princes
Motorway.

PM The ratio between the speed level of service and the posted speed
is 50% to 69% at a 200 metres approaching distance of the
intersection .

On Mount Ousley Road, the maximum queue length is roughly
around the same length of the AM peak in the PM peak. There is
no queuing on Princes Motorway.

Irvine Street / AM The ratio between the speed level of service and the posted speed

University Avenue is 40% to 49% when approaching roundabout and interchange
ramps. Figure below shows queuing On University Avenue in the
AM peak.
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Intersection
Location

Time of Day Observation

The community gave feedback indicating that this intersection is a
stoppage point on weekday mornings and the traffic moves very
slowly, if not at all, with very long waiting times.

PM The ratio between the speed level of service and the posted speed
is 50% to 69%.

On the northern side of Irvine Street and southern side of Irvine
Street | extensive queueing can be observed in the PM peak.

Princes Highway / AM The ratio between the speed level of service and the posted speed
University Avenue is 50% to 69%.

Queueing on the off ramp of Princes Highway is mostly likely
caused by the number of vehicles coming from the highway at high
speeds and giving way at the roundabout at the intersection. During
the morning peak period, there will be a large proportion of vehicles
using this intersection to access the University of Wollongong and
schools. The figure below illustrates the queuing behaviour in the
morning.
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Intersection - ’
Lmaﬁon Time or Day

Prince Highway [ Princes Highway Exit
FACING NORTH

The community gave feedback saying that the traffic banks up
around 8am exiting the freeway, heading south.

PM The ratio between the speed level of service and the posted speed
is 70% to 85%.

In comparison to the AM peak period, there may be less queues
because people may not use the same route and may visit other
destinations in the Keiraville — Gwynneville area.
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2.4 School Zones

There are five 40km/h school zones located within the study area during 8:00am to 9:30am and 2:30pm to
4:00pm dunng school days. The roads that are affected are:

= Railway Crescent
= Porter Street

= University Avenue
= Gipps Road

= Grey Street

= Braeside Avenue
= Berkeley Road

= Acacia Avenue

= Vickery Street

= Keira Mine Road
= Armstrong Street
= Parsons Street

= Poulter Street

The location of the school zones are shown in Figure 2-5.
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2.5 Public Transport

In the proximity of the model study area there are train services that can be accessed through the North
Wollongong train station at the eastern end of traffic model, Fairy Meadow train station north of the model
and Wollongong train station in the south. Since the train lines do not interact with the road network, train
services have not been modelled in the study area.

There are also a number of bus routes in the area providing connections to the Wollongong CBD,
Wollongong and North Wollongong train stations, Figtree, Dapto and Shellharbour to the south, Fairy
Meadow, Corrimal, and Campbelltown to the north, and the Innovation Campus to the east. The majonty of
these services operate within the Keiraville area, with some also travelling through Gwynneville.

There are seven major bus services for the public and five shuttle bus services that goes to the University of
Wollongong. These bus routes coded in the microsimulation model are:

= 10— Wollongong to West Wollongong Loop

= 11 —Wollongong to University of Wollongong

= 1U — Austinemer to University of Wollongong

= 4U — Bulli to University of Wollongong

= 41 — Dapto to University of Wollongong

= 53 — Shellharbour to Wollongong

= 887 — Wollongong and Appin to Campbelltown

= 9 (North Gong Shuttle) — Ring Road Loop (anti-clockwise)

= 9N (Morth Gong Shuttle) — North Wollongong Station to University of Wollongong Terminus
= BHBA /[ 55C (Free Shuttle Bus) — University of Wollongong to North Wollongong Station
= Gwynneville Keiraville Shuttle — University of Wollongong to Wollongong Station (loop)

The bus routes are shown in Figure 2-6._
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3 Model Assumptions

3.1 Modelling Platform

The Keiraville — Gwynneville Access and Movement Study microsimulation model was developed using
Aimsun 8.2 0 (R48406).

3.2 Modelled Time Periods

Four model time periods were assessed in this study - Weekday AM and PM peaks during in-session
academic period (August 2017) and Weekday AM and PM peaks during the out-session academic period
(September 2017).

The modelled peak hour periods were determined from the obtained traffic survey data, with separate model
scenarios developed for each peak period. For each peak period, a ‘warm-up’ penod of 60 minutes was
added before the modelled peak hour, with overall modelled periods assumed in Aimsun as follows:

> Weekday AM (in-session and out-session)
Warm-up: 07:00 to 08:00
AM peak period: 08:00 to 09:00
> Weekday PM (in-session and out-session)
Warm-up: 15:00 to 16:00
PM peak period: 16:00 to 17:00
Although the in-session and out-session network morning and afternoon peak periods were identified on
different intervals, the one hour peak periods defined in Aimsun were the same to ease analysis and Aimsun
file set-up.
3.3 Vehicle Type
Three vehicle types have been modelled in the Aimsun microsimulation model and they are:
+« Light vehicles (cars)
s Heavy vehicles (trucks); and
e Buses.

Default values of vehicle type parameters (e.g. vehicle dimensions and dnving behaviour) from Sydney
Aimsun Foundation Network (SAFN) were utilised for this modelling exercise.

34 Road Types

The road types used within the study area are consistent with the Sydney Aimsun Foundation Network
(SAFN). The model road types and associated typical parameters adopted within the Keiraville-Gwynneville
microsimulation model includes the following road types:

Road Types Used in the Model

Arterial Arterials Freeway Freeway

Local Road Sub-arterial (Divided) (Undivided) Ramp
Maximum
Speed 40— 50 60 60 60— 80 45 — 80 80— 110
(km/h)
Capacity
(per lane) 800 — 900 900-1,000 | 1,000-1,200 1,200-1,400 @ 1,000-1,500 1,800 —2,000
(PCUs/h)
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3.5 Model Road Network Extent

The microscopic model covers approximately 8 37 km? within the Keiraville and Gwynneville precinct. The
model was developed at microscopic level with finer detail accounting for many of the minor local roads
within the study area. The Aimsun microscopic model road network coverage is presented in Figure 3-1

Figure 3-1 Road MNetwork in Model Study Area
M
A
| N
4 N
] i
| kN
! ™\,
\
~N

Traffic Model Area

L Keiraville — Gwynneville Traffic Model
15752 : =l
[ m— P 305844, 6130657
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3.6 Slope Modelling

The effect of grade on heavy vehicle types can result in speed reduction. Slope modelling and its use is
required on gradients in excess of 3% where there are significant volumes of heavy vehicles or for high
speed roads. The Queensland Department of Transport and Main Roads, Road Planning and Design
Manual, Chapter 12 (2012) highlights the expected behaviour of light and heavy vehicles when slope
modelling is considered in traffic studies (see Table 3-1).

For consistency, Cardno used LIDAR grid elevation data and imported slopes into the base model to be used
during the dynamic simulations. This allows slope modelling in AIMSUN to reflect the real-world effects of
gradients, particularly in relation to heavy vehicles.

Table 3-1 Effect of Grade on Vehicle Speed

Reduction in Vehicle Speed compared to Flat Grade

Uphill Downhill
S e s | e Heavy Vehicle Road Type Suitability
Vehicle Vehicle

0-3 Minimal Minimal Minimal Minimal For use on all roads.

3-6 Minimal Some Minimal Minimal For use on low- moderate
reduction on speed roads (incl. high roads
high speed traffic volume roads).
roads

6-9 Largely Significantly Minimal Minimal for straight Need to provide auxiliary

unaffected slower alignment. lanes for moderate — high
Substantial for traffic volumes. Need to

winding alignment. consider run-away vehicle
facilities if the number of
commercial vehicles is high.

9-12 Slower Much slower Slower Significantly slower Satisfactory on low volume
for straight roads (very few or no
alignment. Much commercial vehicles).
slower for winding
alignment.

12-15  10-15 15% max. 10-15 Extremely slow Only to be used in extreme
km/h negotiable km/h cases and be of short lengths
slower slower (no commercial vehicles).

15-33 Very slow Not negotiable = Very MNot negotiable

slow

Source: Queensland Department of Transport and Main Roads, Road Planning and Design Manual, Chapter 12 (2012)
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3.7 Speed Profiles

The desired speed of a vehicle is determined by the minimum of the maximum desired speed of a vehicle
and the posted speed limit. The posted speed limits are shown in Figure 3-2.

Figure 3-2 Posted Speeds in the Model Study Area
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3.8 Traffic Signals

There are 7 signalised intersections within the Keiraville and Gwynneville study area as shown in Figure 3-3.
These signalised intersections are implemented in Aimsun using historical Intersection Diagnostic Monitor
(IDM) data obtained from the Sydney Coordinated Adaptive Traffic System (SCATS). The SCATS Traffic
Control Signal (TCS) plans are used in conjunction with the IDM data to determine the phase times
associated with each fraffic signal phase.

Figure 3-3 Signalised Intersection Locations in the Model Study Area

K

Princes Mwy \.
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The TCS IDs found at the labelled intersections in Figure 3-3 are summarised in 0
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Table 3-2 TCS IDs

1031 Lysaghy Street / Princes Highway
2573 Princes Highway / Memorial Drive
2972 Princes Highway / Ajax Avenue

326 Princes Highway / Bourke Street
4517 Memoarial Drive Off Ramp / Porter Street
4170 Foley Street / Gipps Road

2776 Robsons Road / Mount Keira Road

The signalised intersections within the study area were implemented in the microsimulation model as fixed
time. These signalised intersections were based on the Roads and Maritime Mount Ousley REF (2015)
Traffic Model which were developed based on the SCATS average signal timing.

3.9 Bus Network

391 Public Transport Services and General Transit Feed Specification (GTFS) Data

The purpose of the GTFS bus timetable feed is to publish, in advance, the schedules and route information
of Bus services that operate under the Sydney Metropolitan, Outer Sydney Olympic Park Major Events Bus
Contracts, Sydney NightRide and Sydney Olympic Park Major Events Bus Contracts.

GTFS data is typically used for TINSW Transport Info, Realtime transport app developers and online map
services (e.g. Google Maps and Apple Maps). GTFS data is provided in nine (9) data files:

> Agency.txt — Defines one or more transit agencies (Operators) that provide the data in this feed
> Calendar_dates. txt — Defines exceptions for the service |Ds defined in the calendar.txt file

> Calendartxt — Defines dates for service IDs using a weekly schedule. It also provides the start and
end dates as well as the days of the week the service is available

> Routes txt — Defines transit routes
> Shapes.txt — Defines rules for drawings lines on a map to represent a fransit organisation’s routes

> Stop_times txt — Provides the times that a vehicle arrives at and departs from individual stops for
each trip

> Stops.txt — Provides individual locations where vehicles pick up or drop off passengers

> Trps.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 on the GTFS Fileset standard. It contains a list of notes
referenced from trips.txt and stop_times txt.

To utilise this data, Aimsun has incorporated a GTFS importing function in their latest version of Aimsun
(v8.2). To incorporate the data into the base model, GTFS data from September and August 2017 was
sourced from TfNSW and imported into the base model to match the model area extents. Figure 3-4
highlights in blue the bus routes coded in Keiraville-Gwynneville microscopic which is overlayed with the
modelled road network.
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Figure 3-4 Bus Routes in the Model Study Area
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3.10 Model Zoning System

The Roads and Maritime Services’ TRACKS model referred on Traffic Modelling for the Proposed
Interchange at Mt Ousley Road on the M1 Princes Motorway, Roads and Maritime Services, 2015, was
reviewed to understand the strategic level zoning structure within this area. The Roads and Marntime
Services Mount Qusley REF (2015) Traffic Model Aimsun file was also used as reference, to preserve the
Mount Ousley Aimsun model existing centroid configuration.

Further zone disaggregation process was carried out to ensure traffic was accurately allocated to specific
locations in the Keiraville and Gwynneville study precinct model but still respecting Aimsun and TRACKS
naming conventions according to Roads and Maritime guidelines. The Keiraville and Gwynneville
microsimulation model was completed with a total 77 child travel zones atfter further disaggregation of the 41
parent fravel zones identified in the Roads and Maritime Mount Ousley REF (2015) Traffic Model.

Table 3-3 summarises the zoning system in the models, their disaggregation in the Keirvaville-Gwyneville
traffic models and their description.

Table 3-3 Model Zoning System Description
Parent Child S S
Zone Zones Description Description

1 1 Princes Motorway north of Mt 22 3 Ring Road north of
Pleasant Road MNorthfields Avenue

2 1 Princes Highway north of Mt 23 1 Car park north of
Qusley Road MNorthfields Avenue

3 1 Memornal Drive north of Princes 24 2 Ring Road east north
Highway of Northfields Avenue

4 1 Princes Highway south of Bourke 25 2 Madoline Street west of
Street Princes Highway

5 1 Princes Motorway south of Gipps 26 2 Paulsgrove Street north
Road of Murphys Avenue

6 1 Murphys Avenue west of 27 2 Spearing Parade west
Paulsgrove Street of Princes Highway

7 3 MNorthfields Avenue east of Ring 28 1 Gwynne Street west of
Road Eastern Street

8 1 New Mt Pleasant Road north of 29 1 Waitangi Street south
Princes Motorway of Murphys Avenue

9 1 Dobinson Street east of New Mt 30 1 Moore Street west of
Pleasant Road Eastern Street

10 1 New Mt Pleasant Road south of 31 1 Fairy Street north of
Princes Motorway Gipps Road

11 1 Dumfries Avenue west of 32 5 Gipps Road west of
Foothills Road Fairy Street

12 1 Foothills Road north of Dumfries &) 6 Gipps Road east of
Avenue Eastern Street

13 1 McMahon Street north of 34 7 Foley Street south of
Dumfries Avenue Porter Street
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Parent Child

Zone Zones Description Description

14 1 Gaynor Avenue south of Mt 35 Foley Lane north of
QOusley Road University Avenue

15 1 Strone Avenue north of Mt 36 Porter Street east of
Ousley Road University Avenue

16 1 Mt Ousley Road east of Princes 37 Exeter Avenue east of
Highway Princes Highway

17 1 Woodhill Street east of Princes 38 Station Street west of
Highway Princes Highway

18 1 Woodhill Street south east of 39 Achilles Avenue east of
Princes Highway Princes Highway

19 1 Lysaght Street west if Princes 40 Bourke Street east of
Highway Princes Highway

20 1 Ajax Avenue east of Princes 41 Graham Avenue west
Highway of University Avenue

¥ Ny ~qJ

21 1 Car park north of Mount Qusley

Road

The key external zones remain as the ones from the Princes Motorway, the Princes Highway, Memorial
Drive, Mount Keira Road, Bourke Street and Throsby Street. All the minor streets (including the car parks)
within the defined study area were included as the connection between the major roads and the local traffic
demand zones such as the University of Wollongong, TAFE, commercial and the residential precincts in
Keiraville and Gwynneville areas. The Keiraville and Gwynneville Aimsun microsimulation model centroid
configuration layout is illustrated in Figure 3-5.
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Figure 3-5 Centroid Configuration Layout in the Model Study Area

MUrphys Ave .

A
",
-4:?_?&
006K (Mount Keira Rd Ext) e

by
& J;:-‘\U
& 33F Centroid Ext ID

1:21122 001 Name
N 305823, 5120818

3.11 Behaviour Parameters

Vehicle behaviour parameters were adopted from the calibrated Roads and Maritime Services Mount Ousley
REF (2015) Traffic Model and SAFN default settings.

3.12 Traffic Demand Development

The demand estimation for the study area relied on Roads and Maritime Services Mount Qusley REF (2015)
Traffic Model for Keiraville - Gwynneville Microsimulation Study. More information on the base demand and
modelling approach can be found in Traffic Modelling for the Proposed Interchange at Mt Ousley Road on
the M1 Princes Motorway, Roads and Maritime Serivces, Appendix B — Model development, calibration and
validation, 2018
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Four (4) base models were developed (in-session / out-session & AM / PM) with respective demand
estimation and calibration process undertaken separately. This used the 2015 AM and PM peak one hour
matrices for cars, trucks and heavy trucks derived from the Roads and Maritime Services Mount Ousley REF
(2015) Traffic Model. This formed the base pattern matrix for demand adjustment undertaken in Aimsun._

The methodology for the development of the trip demand matrices for each of the modelled periods and its
adjustments are detailed below.

= Static assignment of strategic model demand to the Keiraville - Gwynneville network.

= Static Assignment Adjustment: Further development and demand estimation was undertaken using static
equilibrium assignment. This was used to calibrate the initial traffic demand (derived hourly matrices
demands to peak AM and PM peak periods and initially constant over time) across the entire network and
provide a starting point for more detailed microscopic simulation.

= Manual Adjustment: Matrices were then restructured to fit the microscopic model zone system. This
consists of analysis of turning movement counts on a network wide basis and link total comparisons
between surveyed intersections. Where necessary, minor adjustments were made to balance trip totals
between intersections for the base year. This also consisted of vehicle type demand aggregation (i.e.
heavy trucks and trucks combined) and splits review according to observed traffic composition (e g.
heavy vehicles and light vehicles only) of the study area using 2017 traffic surveys information dated of
August (in-session) and September (out-session)

= Departure Time Adjustment: Traffic demand release profiles were applied to dispense traffic demands in
defined time intervals over the model periods. These profiles were developed based on the traffic survey
data which was collated in 15 minute intervals (refer to Traffic Profile section for traffic demand release
percentages of the two-hour trip demand matrices).

= Dynamic Traffic Assignment Adjustment: The resulting sliced trip demand matrices from the departure
adjustment process were applied to the model and an iterative loop of testing and matrix refinement
undertaken to achieve an appropriate level of model calibration.
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Figure 3-6 summarizes the demand estimation process and all steps used within the Aimsun platform.

Figure 3-6 Demand Estimation and Adjustment Process
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As stated in the previous section, the model covers the weekday AM and PM peak periods including a
warmup period of one hour to generate sufficient demand on the network at the start of each analysis period.

Figure 3-7 to Figure 3-10 presents the AM and PM network traffic demand profiles respectively.

Figure 3-7 In-session - AM Network Traffic Demand
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Figure 3-8 In-session - PM MNetwork Traffic Demand
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Figure 3-9 Out-session - AM Network Traffic Demand
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Figure 3-10 Out-session - PM Network Traffic Demand
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A quick assessment of the in-session and out-session traffic demands shows that during the morning peak
(08:00AM to 09:00AM), there are more trips (17,000 trips) during academic season than non-academic
season (14,000), which consist of around 20% difference.

The traffic demand also shows an increase of roughly 10% more trips when comparing academic season
(16,300 trips) to non-academic season (15,000 trips) during the afterncon peak (04:00PM to 05:00PM).

It was also identified through the travel demand patterns that during academic season there are more trips
within the model area being completed during the morning peak than afternoon peak. In contrast, there are
more trips completed during the aftemoon peak than morning peak for the non-academic season.
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3.13  Assignment Type

After static assignment and adjustments two assignment methods were mainly used in the microsimulation
model and are summarised in Section 3.13.1 and Section 3.13.2.

3.13.1 Dynamic User Equilibrium Assignment

The dynamic user equilibium (DUE) assignment is a form of traffic assignment that uses an iterative process
to determine the traffic flows across the network based on the costs of travel routes between origin and
destination (OD) pairs denived in previous iterations until it converges to an equilibrium state.

The underlying principle for this assignment is that travellers will try to minimise their individual travel times
and travel on the route which they perceive to be the shortest path in their traffic conditions. In order for a
dynamic user equilibrium to be achieved, the travel times of each OD pair for vehicles departing at the same
time on all used routes are equal and less than any unused route experienced by a single person (Ran and
Boyce’s dynamic version of Wardrop’s user equilibrium).

3.13.2 Stochastic Route Choice Assignment

The stochastic route choice (SRC) assignment is based on discrete route choice models or on a user-
defined assignment. The discrete route choice models are based on discrete choice theory and emulates a
driver’'s decision of selecting a path from those that are available.

This model utilises probability for choosing alternative paths from those available as a function of disutility,
which is often travel time or travel cost.

In the Keiraville-Gwynneville base model, paths are provided from the DUE assignment and route choice is
set to follow 80% of the DUE paths and the remaining 20% to follow the SRC assignment.
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4 Model Stability

The stochasticity of a micro-simulation model can cause instability in the model, which can undermine the
reliability of the model to forecast future traffic conditions. Thus, it is important to develop a base model that is
stable and has an appropriate degree of accuracy for future options assessment. To determine the stability of
amodel, a total of 5 seed values and the default time-step value in Aimsun are initially used, as recommended
by the Traffic Modelling Guidelines to iteratively determine the required number of runs.

The statistic chosen as a summary measure to determine the model’s stability is the vehicle hours travelled
(VHT). The VHT results are a single figure summary used as an indication of the whole network performance
by identifying whether or not the model has unrealistic gridlocks and excessive delays. VHT consists of the
sum of travel time for every single vehicle across the whole network and therefore can identify congestion
within a network.

In Aimsun, VHT is calculated only for the vehicles which were able to complete the respective trips from origin
to destination. Any vehicles remaining in the system during the simulation period are excluded from the total
system travel-time as they are unable to generate a complete travel time.

The number of seed runs required to determine the stability of the model is calculated iteratively by:
v=(3)
A
Where:
N = number of runs
t = two-tailed inverse of Student's t-distribution
o = standard deviation
A = acceptable emor (precision multiplied by sample mean)

The number of simulation runs required is below the initial 5 seeds used, therefore it is sufficient to retain the
initial 5 seeds for a confidence interval of 95%.

The results of the VHT stability for the AM and PM peak are summarised in Table 4-1.

Table 4-1 Number of Simulation Runs Required
Parameter In-Session Models QOut-Session Models
AM PM AM PM
t 2776 2776 2776 2776
o 25.003 50.718 13.428 24 557
A 67.090 63.629 54 118 59663
N 1.070 4.896 0.474 1.305

The VHT during the AM and PM models are consistent and independent across different 5 seed values,
which confirms that one seed value for the model runs can be representative of a general model run. On this
basis, the peak hour models are considered stable and show the model remains robust under varying
conditions and can be used to reliably forecast future scenarios.
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The average total travel time is illustrated in Figure 4-2 and Figure 4-3 for the in-session period, and Figure
4-4 and Figure 4-5 for the out-session period.

Figure 4-2 Average AM In-session Vehicle Hours Travelled
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The aggregated vehicle hours travelled is 1331.34 and the mean vehicle hours travelled is 332 89.

Figure 4-3 Average PM In-session Vehicle Hours Travelled
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The aggregated vehicle hours travelled is 1308 48 and the mean vehicle hours travelled is 327.12.
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Figure 4-4 Average AM Qut-session Vehicle Hours Travelled
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The aggregated vehicle hours travelled is 1075.83 and the mean vehicle hours travelled is 268.96.

Figure 4-5 Average PM Qut-session Vehicle Hours Travelled
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The aggregated vehicle hours travelled is 1193 26 and the mean vehicle hours travelled is 298.31.

The resulting model performance is summarised by the total vehicle hours travelled comparisons above. The
general network statistics for both periods show a substantial low level of variability in the peak hours of both
the AM and PM peaks. Overall, the statistical analysis of the model runs demonstrates the modelled network
and output results are stable.
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5 Model Calibration and Validation

This section sets out the key calibration statistics from the preparation of the base (existing conditions)
model. The calibration of a base model is important to ensure a robust base from which to test options and
provide statistical comparisons of existing layouts against options.

Calibration for this model has been based on the following:

« Model Convergence: Assessing the relative gap between iterations is a measure of how close the
assignment is to the “optimal” equilibrium assignment

* Turn Counts: Comparing observed and modelled turning movements for general traffic over the
modelled peak hour periods.

The Keiraville - Gwynneville microsimulation base model turn counts calibration has been undertaken in two
stages:

« Calibration of the static assignment parameters iteratively alongside demand adjustment to ensure
that the adjustment is undertaken using valid static assignment routing

« Calibration of the traffic signals, microsimulation and DUE assignment parameters.

The calibration and validation statistics are outputted from a single seed run determined as the median seed
from the VHT assessment of model stability (Table 5-1).

Table 5-1 Median Seeds used for Calibration and Validation Resulis

In-Session Models Out-Session Models

5.2 Calibration Criteria

A turning count calibration was used to compare observed on-site traffic volumes with equivalent outputs
from the model. Turning count calibration was undertaken for each of the major intersections and the
purpose of this calibration was to ensure that simulated traffic volumes in the models were representative of
traffic volumes observed on site for each traffic movement at each intersection.

The calibration process was done on both a network-wide level and in the core area, each with its own
criteria. The core area of the microscopic model not the entire Keiraville-Gwynneville study area and key
locations will be treated as core area as per Wollongong City Council and Roads and Maritime Services
advice after microscopic network wide calibration.

5.21 Network-Wide Calibration Criteria

The model was calibrated using the criteria provided in the modelling guidelines to ensure the model reflects
the observed traffic conditions to a statistically high level of accuracy. The method of calibration
recommended by the modelling guidelines is the modified Chi-Square empirical formula that Geoffrey E.
Harves invented it in the 1970s, commonly known as the GEH statistic, for individual flows. The R-Square
(R?) statistical measure is used for the comelation of the entire data set.

The GEH formula is:

Where:
V. is the observed traffic flow; and

Vm is the modelled traffic flow.
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A GEH of 5.0 or less is considered to provide a good match between the modelled and observed traffic
flows. According to the UK Highways Agency Design Manual for Roads and Bridges (DMRB) a model should
be calibrated with at least 85% of links or turns to have a GEH no greater than 5.0.

The following criteria were used during the turning count calibration process for the whole network:
e 95% of turn and link flow comparisons with GEH less than 10
« 85% of turn and link flow comparisons with GEH less than 5

e RZ statistics should be between 0.95 and 1.05 for a flow plot of observed vs modelled tum volumes
(where R? = 1.0 is a perfect cormrelation).

522 Core Area Calibration Criteria
The following critera is to be used during the turning count calibration process for the core area:
e Turn or link flows to be within 10 vehicles for flows <99
¢ Turn of link flows to be within 10% of observed values for flows between 100 and 999
e Turn or link flows to be within 100 vehicles for flows between 1000 and 1999
e Turn of link flows to be within 5% of observed values for flows >2000
« 100% of observations to be within tolerance limits

* Regression of modelled and observed counts to show R2>0.95.

5.3 Calibration Results
5.3.1 Network Wide

The network wide calibration was undertaken by comparing the modelled tum flows with observed counts at
110 locations within the study area. As described in Section 5.2.1, a GEH statistic of less than 5.0 is
considered to be a good match when comparing the observed turning counts with modelled turning volumes.
The GEH calibration statistics for the whole network is shown in Table 5-2.

Table 5-2 Network Wide Calibration Summary

In-session Out-session

Time 8:00 —9:00 AM 4:00 — 5:00 PM 8:00 —9:00 AM 4:00 - 5:00 PM
Penod

Vehicle LV HV LV HV LV HV LV HV
Type

GEH <5 91% 98% 87% 97% 94% 98% 92% 95%
GEH < 10 100% 100% 100% 100% 100% 100% 100% 100%
R2 0.98 0.98 0.98 0.98 0.99 0.99 0.99 0.99

The network wide calibration results show that the model is sufficiently calibrated according to the Roads
and Maritime Services Traffic Modelling Guidelines.

Figure 5-1 and Figure 5-2 highlights the GEH statistics by location of the modelled peak period for the AM
peak and PM peak during in-session and out-session periods respectively.
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Figure 5-1 In-session AM Peak and PM Peak GEH Statistic by Location

In-session GEH Statistics by Location
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Figure 5-2 Out-session AM Peak and PM Peak GEH Statistic by Location

Out-session GEH Statistics by Location
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The turning count comparison between the observed and modelled flows are shown in Figure 5-3 to Figure
5-6. The regression plots were generated with a trend line intercept of zero for the AM peak and PM peak in
both in-session and out-session periods.

Figure 5-3 In-session 08:00 - 09:00 AM Regression Analysis
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3,000
2,500 e

y=1.0138x
2.000 0 R2=0.982

1,500 o

1,000 o

500 4

MODELLED FLOWS

0 500 1,000 1,500 2,000 2,500 3,000
OBSERVED COUNTS

Figure 5-4 In-session 04:00 - 05:00 PM Regression Analysis
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Figure 5-5 Out-session 08:00 - 09:00 AM Regression Analysis

Regression Analysis (08:00 - 09:00 AM)
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Figure 5-6 Qut-session 04:00 - 05:00 PM Regression Analysis
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5.4 Validation Criteria

The Roads and Maritime Services Traffic Modelling Guidelines set the travel time validation criteria for traffic
models as the average modelled travel time to be within 15% or one minute (whichever is greater) of
average observed travel time for full length of route for 95% of observed travel time routes.

5.5 Validation Results

Table 5-3 to Table 5-6 and Figure 5-7 to Figure 5-10 summarize travel time data extracted from Keiraville-
Gwynneville microscopic model for both in-session and out-session scenarios. After identifying the median
seed, the average fravel times for the routes within the study area were used for the validation comparison of
median travel imes from TomTom journey travel time’s data set and the microscopic model outputs.

Figure 5-7 In-session Travel Time box-plot for routes within study are AM peak

Travel Time - mm:ss (8:00-9:00 AM)

00:11:31
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00:00:00
SB NB EB WB EB WB SB NB
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Table 5-3 In-session Travel Time Validation Results for AM peak
Foley St Gipps Rd Northfields Ave Robson Rd
SB NB = EB WB EB WB SB NB

Min 01:25 01:18 | 01:49 01:47 02:16 02:19 01:58 02:04
1st Quartile 01:44 01:36 0214 02:01 02:48 02:56 0219 02:23
Median 02:06 01:54 0242 0217 03:17 03:33 0242 02:40
3rd Quartile 02:56 0242 03:21 02:45 04:13 04:53 03:27 03:20
Max 05:59 05:23 06:21 04:57 10:04 10:22 0741 06:44
Modelled 02:06 02:19 02:24 02:02 03:32 03:08 03:08 02:44
Difference 00:00 00:25 00:18 00:15 00:15 00:25 00:26 00:04
Pass v v v v v v v v
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Figure 5-8 In-session Travel Time box-plot for routes within study are PM peak

Travel Time - mm:ss (4:00 - 5:00PM)
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Table 5-4 In-session Travel Time Validation Results for PM peak
Foley St Gipps Rd Morthfields Ave Robson Rd
SB NB NB SB EB WB SB | NB
Min 01:21 01:19 01:45 01:49 02:20 02:12 02:00 02:01
1st Quartile 0137 | 0132 02:03  02:01 02:50 02:46 02:16 | 02:19
Median 01:58 0147 02:23 02:13 03:18 0312 02:34 02:35
3rd Quartile ' 02:29 02:26 03:07 02:37 04:28 03:56 03:05 | 03:00
Max 04:25 04:46 | 05:11 04:24 09:28 09:21 05:13 05:33
Modelled 01:55 02:04 02:16 02:04 03:25 03:57 02:57 | 02:42
Difference | 00:03 00:17 00:07 00:09 00:07 00:45 00:23 00:07
Pass | v v v v v v v Y
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Figure 5-9 Out-session Travel Time box-plot for routes within study are AM peak

Travel Time - mm:ss (8:00-9:00 AM)
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Table 55 Out-session Travel Time Validation Results for AM peak
08:00-9:00 AM
Foley St Gipps Rd Morthfields Ave Robson Rd
SB NB EB WB EB | WB SB NB
Min 00:01:22 00:01:18 00:01:50 | 00:0148 @ 00:02:18 = 00:0221 = 00:02:03 | 00:02:00
1st Quartile 00:01:39 | 00:01:34 00:02:08 | 00:02:09  00:02:51 00:02:55 00:02:21 00:02:18
Median 00:01:59 00:01:49  00:02:33 | 00:02.29 | 00:03:21 | 00:03:24 | 00:02:38 | 00:02:39
3rd Quartile 00:02:43  00:02:28 | 00:0319 | 00:03:01 00:04:30 00:04:29 | 00:03:04 | 00:03:11
Max 00:05:14 | 00:04:37 | 00:05:28 = 00:05:04 | 00:09:25 00:10:22 | 00:05:34 | 00:05:38
Modelled 00:02:04  00:02:09 | 00:02:14 | 00:02:01 00:02:57  00:02:52  00:03:01 00:02:31
Difference 00:00:05 00:00:20 00:00:19 | 00:00:28 | 00:00:24 00:00:32  00:00:23 | 00:00:08
 Pass v v v v v v v v
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Figure 5-10  Qut-session Travel Time box-plot for routes within study are PM peak

Travel Time - mm:ss (4:00 - 5:00PM)
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Table 5-6 Out-session Travel Time Validation Results for PM peak
04:00 - 5:00PM
Foley St Gipps Rd Morthfields Ave Robson Rd
SB NB NB SB EB WB SB | NB

Min 01:22 01:19 01:44 01:44 02:15 02:13 01:56 01:58

1st Quartile 01:35 01:32 02:02 02:00 02:44 02:43 02:12 | 02:19

Median 01:51 01:47 02:23 02:14 03:06 03:06 02:29 02:34

3rd Quartile | 02:22 02:27 02:50 02:32 03:44 03:44 02:58 | 02:53

Max 0417 04332 0351 04:07 07:19 07:24 | 0506  06:03

Modelled 01:58 02:07 02:12 02:03 02:59 03:09 02:54 | 02:39

Difference 00:07 = 00:20 00:11 00:11 00:07 00:03 | 0025  00:05
Pass N v v v v v v v | v |
The travel times modelled in Aimsun closely reflected the travel times recoded indicated by the TomTom
data.
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6 Conclusion

The Base Weekday AM and PM models, both for in-session and out-session periods, conform to Roads and
Mantime Services Traffic Modelling Guidelines for microsimulation traffic modelling. The modelling results
show that the models have:

> 100% of the turning counts had a GEH of less than 10

> High regression value with R2 > 0.99

> Travel time results within one minute of median observed travel times

> Stable performance amongst five seeds run

> Replicated traffic operation and behaviour at identified hotspots in the study area.
It is concluded that the four (4) peak base models appropriately reflect existing year conditions and provide a

suitable basis for the development of present and long term infrastructure upgrades and subsequent
performance assessment for the respective future year horizon.

80018018 | 7 February 2018 | Commercial in Confidence 50



V’/ Ordinary Meeting of Council
wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

Keiraville — Gwynneville Access and /
Movement Study /

APPENDIX

TRAFFIC FLOW DIAGRAMS

/ OO Cardno



V./ Ordinary Meeting of Council

wollongong ltem 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - 24 February 2020 368
cetmesten Consultant Report

In-session AM Peak

sl Zigéﬂu
o . o
..... H =
0 HE
i
e
LY v o
TEl . g
A T .
LR LG
TITE -
3 v
.
. s
W +|° :
-1 I
..... taleiu gy Sl
[l hE AL
eI T
o o
.
- S fed B
R i
TR




V./ Ordinary Meeting of Council

wollongong ltem 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - 24 February 2020 369
cetmesten Consultant Report

In-session PM Peak

ey

B L
ateg:




V./ Ordinary Meeting of Council

wollongong ltem 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - 24 February 2020 370
cetmesten Consultant Report

Out-session AM Peak

e

i,

eqee.

e

e
M
=
e
€t

e
e
=
o L
ey
ean




V./ Ordinary Meeting of Council

wollongong ltem 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - 24 February 2020 371
cetmesten Consultant Report

Out-session PM Peak

D 1} ::E-'!i:u
R e
i =
LT .
M
oo
'y v - .
1= L=
5l i g Y
LR e
el L E
' v .
M
. !
) +* :
M- .
..... N ) Ao
(e LT




V’/ Ordinary Meeting of Council
wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

Keiraville — Gwynneville Access and /
Movement Study /

APPENDIX

TRAFFIC SIGNAL DATA

/ OO Cardno



Ml 373

wollongong

ity of innovation

Princes Hwy and Ajax Avenue
AMPeak  4/03/2015

From to Phase A% PhaseB% PhaseC% PhaseA PhaseB PhaseC Cycle time
6:00 6:15 76% % 21% 65 3 18 25 100%
615 6:30 a0% a% 15% 68 3 13 85 3%
£:30 G:d5 % % 16% 69 [ 14 50 100%
6:45 7:00 % % 20% 93 4 24 121 100%
[ 600 7:00 78% 2% 18% 74 4 17 9% | 100%
7:00 7:15 0% 2% 28% 82 2 33 17 100%
715 7:30 67% % 26% n 7 28 106 100%
7:30 TS 66% 12% 2% a3 15 28 126 100%
745 8:00 4% 14% 22% 95 21 33 118 100%
| 700 B:00 67% 9% 25% [5] 1 30 124 | 100%
B:00 8:15 62% 16% 23% 93 24 35 150 101%
815 8:30 64% 14% 22% 97 21 33 152 100%
B:30 8:45 65% 15% 21% 96 2 31 147 1001%
B:4S 9:00 60% 19% 22% 88 8 32 146 1001%
8:00 9:00 63% 16% 22% 93 FL] 33 109 | 101%
9:00 %15 63% 17% 20% 94 25 30 143 100%
9:15 9:30 54% 18% 19% 85 24 5 133 101%
9:30 9:45 62% 15% 23% 74 18 27 1s 100%
9:45 10:00 61% 17% 22% 71 20 26 17 100%
[ 9:00 10:00 63% 17% 1% 81 n 7 130 | 100%
PM Peak
From to Phase A% Phase B% PhaseC% Phased PhaseB PhaseC  Cycle time
15:00 15:15 58% 17% 25% 62 18 7 07 100%
15:15 15:30 55% 19% 25% 69 24 kY] 126 39%
15:30 15:45 53% 19% 29% 68 24 37 128 101%
15:45 15:00 62% 17% 21% 82 23 28 133 100%
[ 15:00 16:00 57% 18% 25% 70 2 31 124 | 100%
16:00 16:15 60% 17% 23% 86 24 33 143 100%
16:15 16:30 63% 14% 23% 85 19 31 135 100%
16:30 16:45 51% 20% 29% 68 7 39 1313 100%
16:45 17.00 53% 12% 26% 67 28 33 127 101%
| 16:00 17:00 57% 18% 25% 76 2 3 135 | 100%
17:00 17:15 45% 25% 30% 54 30 36 120 100%
17:15 17:30 53% 21% 26% 73 29 36 138 100%
17:30 17:45 59% 16% 25% 73 0 31 124 100%
17:45 18:00 60% 18% 22% 74 2 27 124 100%
17:00 18:00 54% 20% 26% ] 5 33 127 100%
18:00 18:15 68% 12% 20% a7 15 26 108 100%
18:15 18:30 72% 13% 16% 86 16 19 120 101%
18:30 18:45 68% 10% 22% 73 12 6 116 100%
18:45 19:00 69% 14% 17% 9 16 19 114 100%

18:00 19:00 69% 12% 19% 83 15 22 120 | 100%
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wollongong

ity of innovation

Flinders Street and Bourke Street
AMPeak  4/03/2015

From to Phase A% PhaseB% PhaseC% PhaseA PhaseB PhaseC Cycle time
6:00 615 72% 0% 28% 60 0 24 84 100%
615 6:30 68% 0% 2% 58 0 7 85 100%
£:30 G:d5 68% 1% 3% 61 1 28 50 100%
6:45 7:00 1% % 26% 86 4 31 121 100%
[ 600 7:00 70% 1% 29% 6 1 28 95 | 100%
7:00 7:15 64% 3% 34% 60 3 32 54 101%
7:15 7:30 64% a% 3% 68 4 34 106 100%
7:30 TS 56% 10% 34% 76 14 46 135 100%
745 8:00 6% 10% 34% 76 14 46 135 100%
| 700 B:00 60% 7% 3% 70 [] 39 18 | 100%
B:00 8:15 5% 12% 34% 80 18 50 128 100%
815 8:30 61% 12% 2% 92 18 41 151 100%
B:30 8:45 58% 10% 3% 86 15 48 149 100%
B:4S 9:00 59% 11% 30% 89 17 45 150 100%
8:00 9:00 58% 11% 31% a7 17 46 150 100%
9:00 %15 57% 13% 30% 84 19 44 148 100%
9:15 9:30 52% 11% I 70 15 50 135 100%
9:30 9:45 545% 13% 33% 63 15 38 16 100%
9:45 10:00 58% 12% 30% 68 14 35 18 100%
[ 9:00 10:00 55% 12% 3% 71 16 12 129 | 100%
PM Peak
From to Phase A% Phase B% PhaseC% Phased PhaseB PhaseC  Cycle time
15:00 15:15 50% 16% 34% 60 19 41 120 100%
15:15 15:30 53% 13% 34% 69 17 45 131 100%
15:30 15:45 48% 15% E1 60 19 46 125 100%
15:45 15:00 A7% 15% 38% 63 20 51 134 100%
[ 15:00 16:00 50% 15% 36% 63 19 46 128 | 100%
16:00 16:15 55% 13% 3% 7 13 46 143 100%
16:15 16:30 4% 16% 35% 67 22 48 136 100%
16:30 16:45 52% 16% 3% 70 n 43 135 100%
16:45 17.00 S50% 16% 34% 63 20 43 126 100%
| 16:00 17:00 52% 15% 3% 70 n a5 135 | 100%
17:00 17:15 4% 17% 39% 52 0 46 13 100%
17:15 17:30 2% 16% 41% 57 2 56 136 99%
17:30 17:45 2% 17% 41% 53 21 51 125 100%
17:45 18:00 46% 15% 39% 57 19 48 124 100%
17:00 18:00 % 16% A% 55 20 50 126 100%
18:00 18:15 42% 1% a1% 54 2 52 108 100%
18:15 18:30 % 16% 4% 4 19 56 120 100%
18:30 18:45 a9% 16% 34% 56 18 39 114 3%
18:45 19:00 43% 15% A2% 50 17 49 16 100%

18:00 19:00 43% 16% N% 51 19 49 120 | 100%
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wollongong

ity of innovation

Princes Hwy and Lysaght Street
AM Peak  4/03/2015

From to Phase A% PhaseB% PhaseC% PhaseA PhaseB Phase C  Cycle time Phase D was not activiated through & hours.
6:00 6:15 93% 1% 6% a2 1 5 a8 100%
5:15 6:30 96% 0% 4% 82 o El 85 100% =
6:30 6:45 94% 0% 6% a7 o & 103 100% Sllf(.raphE
6:45 7:00 93% 0% 7% 115 o ] 124 100%
5:00 7:00 4% 0% 6% 94 o 6 w0 | 100%
7:00 7:15 78% 4% 18% 63 4 16 -t 100%
7115 7:30 7% 2% 21% 81 2 22 105 100%
7130 7:45 7% o% 23% 97 o 23 126 100%
7:45 8:00 69% 4% 27% 103 -] a0 149 100%
7:00 B:00 5% 3% 2% a8 3 27 117 I 100%
8:00 8:15 65% 5% 30% 29 8 a6 152 100%
8:15 B:30 51% 8% 40% s 12 59 147 99%
8:30 B:45 48% 14% 3THh 2 1 55 149 99%
B:45 9:00 55% 13% 32% B4 20 45 152 100%
8:00 9:00 55% 1% 35% a2 15 52 150_| 100%
9:00 9:15 8% 1% 20% 118 2 0 151 99%
9:15 9:30 73% 1% 26% 9% 1 34 131 100%
9:30 5:45 79% 0% 1% 93 o 25 118 100%
9:45 10:00 70% 0% 30% 83 o 3s 118 100%
9:00 10:00 75% 1% 24% a7 1 I 130 | 100%
PM Peak
From Phase A% PhaseB% PhaseC% PhaseA  PhaseB Phase C  Cycle time
15:00 67% 2% 31% 80 2 a7 118 100%
15:15 59% 6% 5% 74 8 44 125 100%
15:30 B6% 5% 29% B8 7 L 133 100%
15:45 1% 2% 26% 96 3 a5 135 29%
(1500 66% % 3k wm s 39 128 | 100w
16:00 T67% 4% 30% 95 6 a3 142 101%
16:15 G6% 4% 30% as 5 40 134 100%
16:30 B69% 2% 29% 92 3 EL 133 100%
16:45 74% 1% 25% 95 1 2 128 100%
16:00 6% 3% 20% a3 4 8 134 100%
17:00 73% 3% 24% 88 4 29 120 100%
1715 75% % 18% 105 10 25 140 100%
17:30 76% 2% 21% 54 2 26 124 99%
17:45 1% 1% 18% 101 1 23 115 100%
17:00 76% 3% 200 a7 [ 26 127 | 100%
18:00 B1% 1% 18% 103 1 23 127 100%
18:15 B6% 1% 13% 104 1 le 121 100%
18:30 BO% 1% 19% 90 1 21 113 100%
18:45 82% 0% 18% 94 o 21 115 100%
18:00 BX% 1% 17% 98 1 20 119 | 100%




V4 376

wollongong

ity of innovation

Princes Hwy and Memarial Dr
AM Peak  4/03/2015

w0 PhaA%  PhamB% PhaseC% PhawD% PhaseE%  Phase A PhaseB  PhaseC  PhaeD  Phascf  Cycletme
615 6% 18% FY % % 3 15 2 ET 5 84 100% Phase F and G were nat activiated through 8 hours.
5% 20% ™ % ™ 3 17 2 % 2 84 100%
45% 16% 8% % . 4 1 7 % 2 0 100%
3% 16% 0% EL) 18 5 ) 12 17 100%
% 18% 5% 39 16 A 30 5 M| 0%
[ ™ 1% 37 ] 4 3t 13 5 100%
8% 7% 15% 29 18 [3 3% 15 103 109%
4% 16% 10% 41 19 12 % 12 120 100%
W% 15% 2% L] p] [ [5] 31 47 99%
0% 14% 15% £ 17 5 ar 18 116 100%
W% 19% % 30 b ] El 33 150 100%
1% 19% us 24 ] [ 65 33 150 100%
6% 19% 1% 24 ) o 6 2 150 100%
845 17% 19% 20% 5 28 o & 30 149 100%
&m0 7% 19% 0% % 8 [] =] 32 150 | 100%
900 0% 19% % k1 Fo) o L 1 151 100%
915 31% 13% 16% a2 17 8 % 21 134 100%
930 9% 1% % L] n 13 ] 8 18 9% 11 PHASES
945 3% 15% % a2 18 15 33 1 17 109%
0% 1% 1% 3 Tl [ [ 15 130 100%
PM Peak
From Prase A% PhaseB% PhaseC% PhaseD% PhaseE%  PhaseA  PhaseB  PhaseC  PhaseD  PhaseE  Cycletime
1500 1% 15% 1 W% 14% 38 18 12 % 17 121 100%
1515 2% 17% 12% 8% u% 36 n 15 35 17 124 100%
1530 6% 1% 1% un 1a% EL) 3 15 43 19 134 100%
1545 2% 20% 13% 3% 10% 32 27 7 “ 13 133 100%
[ 15200 16:00 8% 1% 12% 1% 13% % n 15 1 17 128 | 100%
16:00 % % 12% 4% 1% 4 30 fi] 35 16 144 100%
1615 8% 20% 15% % 1% n n” 0 40 15 133 100%
1630 30% 15% 12% W 13% 40 20 16 40 134 100%
16:45 8% 19% 15% % % 2 23 18 ) 123 100%
[[1600 1m0 % 19% 14% 9% 1% 38 25 18 3 134 100%
17:00 17:15 ) 20% 15% 0% o 2 2 [ 3 120 109%
1745 1730 2% 2% 14% 7% 1% 38 30 19 37 138 100%
1730 1745 4% 15% 1% % 1™ 0 19 15 41 135 m%
1745 1800 8% 18% 16% 2% 1% 3 23 0 3 125 100%
! 1700 18:00 6% 19% 14% 10% 12% 1 4 18 ] 127 | %
1800 1815 W% 0% 14% W% [ 3% 3 18 3 13 100%
1815 1830 % % 15% 2% % 7 26 1® £t 5 118 100%
1830 1845 8% 15% 10% 2% 9% a3 17 1 2 10 13 100%
1845 1800 1% 20% ™ 0% 10% 4 23 7 35 12 116 101%

1800 19:00 3% 19% 11% 9% B% » 3 14 35 9 119 100%




Ml 377

wollongong

ity of innovation

Princes Hwy and McGrath Street
AM Peak  4/03/2015

From to Phase A% PhaseB% PhaseC% Phase A PhaseB PhaseC  Cycle time Phase D was not activiated through 8 hours.
6:00 6:15 5% 1% 4% 28 ] 1 9 100%
6:15 6:30 6% 0% 4% 31 o 1 a2 100%
6:30 6:45 93% 0% 7% EE:] o 3 41 100%
6:45 7:00 5% 0% 5% 50 0 3 53 100%
6:00 7:00 5% 0% 5% a7 o 2 3| | 100%
7:00 715 8% 2% 13% 6 1 5 42 100%
745 7:30 8% 1% 17% 58 1 a 67 100%
7:30 7:45 9% 0% 1% T0 o 9 79 100%
7:45 800 865% 0% 14% 75 o 12 87 100%
700 800 BT% 1% 13% &0 o a &0 ] 100%
800 215 T6% 0% 24% 72 1] 23 a5 100%
8:15 830 TO% 2% 7% 61 2 23 87 90%
8:30 8:45 7% 1% 27 54 1 24 B3 100%
8:45 500 2% 1% 26% 74 1 27 103 99%
8:00 900 73% 1% 268 68 1 24 94 | 100%
9:00 %15 7O 3% 28% 71 a 28 101 101%
%15 %30 a% 3% 14% 85 3 14 103 100%
9:30 %45 8% 1% 16% i 1 15 24 100%
345 10:00 83% 2% 15% 77 2 14 a3 100%
9:00 10:00 0% % 18% 78 2 18 o8 100%
P Peak
From o Phase A% PhaseB PhaseC% PhaseA PhaseB PhaseC Cycle time
15:00 15:15 3% 3% 24% 77 3 25 105 100%
15:15 15:30 Ta% 3% 23% 78 3 24 106 100%
15:30 15:45 82% 5% 13% 88 5 14 107 100%
15:45 15:00 2% 3% 15% 82 3 15 100 100%
15:00 16:00 TE% a% 10% 81 4 20 105 ] 100%
16:00 16:15 81% 1% 18% 83 1 18 102 100%
16:15 16:30 78% 4% 1B% 81 4 19 104 100%
16:30 16:45 2% 1% 17% 84 1 18 103 100%
16:45 17:00 80% 2% 1B% 81 2 18 101 100%
16:00 17:00 80% 2% 18% 82 2 18 103 ] 100%
17:00 17:15 83% 2% 15% 50 2 16 108 100%
17:15 17:30 8% 2% 13% a0 2 14 106 100%
17:30 17:45 a0t 3% 17% 83 3 18 104 100%
17:45 18:00 2% 1% 17% 83 1 17 101 100%
| 1700 18:00 #3% 2% 16% 86 2 16 105 | 100%
18:00 18:15 8% 1% 16% B85 1 16 103 100%
18:15 18:30 8% 3% 15% 79 3 14 96 100%
18:30 18:45 0% 4% 16% 75 4 15 94 100%
18:45 19:00 0% 2% B% 86 2 8 a5 100%
18:00 19:00 BA% % 14% &1 2 13 a7 ] 100%
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wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

city of innovation

In-session AM peak: Light Vehides

Intersection Direction Movement  AimsunTID Survey Count Modelled Flow Difference Relative Difference (%)
Thraugh 13452423
East Left 13452422 18 B 5556
East Right 13252424 285 282 105
Narth Thraugh 13452421 21 0 10000
North Rizht 13452429 36 &7 #6511
) North L=ft 13352430 25 23 800
Gipps Rozd and Berkeley Road South Right 13452426 13 72 2654
Sauth Thraugh 13452428 3 12 3333
South L=t 13352427 29 38 w552
West L=ft 1345241§| 13 13 3158
West Rizht 13452425 37 33 1622
West Through 13452420 236 350 1554
East Thraugh 173239 139 181 3022
East Right 173237 734 241 339
) North Left 173241 36 a0 525
Gipps Road and Eastern Street Narth Right 173236 0 3 5000
West Thraugh 173238 37 26 1973
West L=ft 173240 260 21§, 16392
Narth Through 13452242 126 80 3651
North Right 13452241 535 722 388
) South Thraugh 13452243 284 292 252
Gipps Road and Faley Street South Lefr 13352244 320 309 344
West Left 13452239 75 55 3533
West Right 134522413' 331 305 “1056
East Through 13451443 21 0 10000
East L=t 13451444 3 123 827
North Right 13452432 22 25 3048
Gipps Road and Grey Street North Left 13452493 24 1 3583
North Thraugh 13451445 5| a 2000
West Thraugh 13451441 28 0 I 10000
West Right 13451442 197 152 254
East Through 13452654 85 24 118
East L=ft 13452653 273 285 240
Gipps Road and Vickery Street South Left 13452649 28 15 3643
South Right 13452650 117 105 525
West Thraugh 13452644 288 264 833
East Through 13449030 330) 337 212
o North Right 13229009 123 266, 2172
Memaorial Drive and Porter Street North et 13429031 297 a8 YT
West Thrauzh 13449025 350 302, 1067
[North Left 13228802 55| &7 2182
North Through 39737 1234 1277 348
Memorizl Drive Morth Bound and M1 Princes Hwy South mght 13449?35' 128 114 -1034
[south Through 13445735] 513, 635 2378
West Left 13249736 579 205, 296
West Right 13449734 618 608 162
East Left 13248816 330 349 1884
East Right 168314 38 128 3061
o ) North Through 168311 354 212 1638
Memorial Drive South Bound and M1 Princes Hwy North Right 6e3iE 123 1329 280
Sauth Left 13228825 568 257 1954
South Through 168315 544 23] 1453
East [Through 13351237 381 386 128
East Right 13351238 127 154 2126
) North Right 13451735 283 281 071
Maunt Keire Road and Rabsons Road North L=ft 134;1235' 113 EE 2369
West Thraugh 3451233 315 354 506
West L=t 13451234 314 220 145
East Left 13225230 55| 54 182
[East Through + Right | 13449231 370 257 2351
North Through + Right | 13449226 68 27 2794
Mt Ousley Road and Gaynor Avenue North Left 13249227 267 239 “1049
Sauth Left 13449232 26 22 1538
Sauth Through + Right | 13449233 51 36 980
West Through+ Right | 13448727 2 14 50000
West Left 13448709 426 315 258
East Lt 13451989 30) 16 3667
East Thraugh 13451980 222 244 EER
) South Left 13451991 26 3 5538
Murphys Ave and Braeside Ave South Right 13451992 26, 18] 3077
West Right 13451987 12 2 5333
West Thraugh 13451988 135 145 507
East L=ft 168003 107 26 1963
East Thraugh 167958 273 310 3308
Murphys Ave and Esstarn Surest Sauth Rizht 167993| 53| 75 3151
Sauth L=ft 168001 113 148 2982
West Right 165002 39 55| 3103
West Thraugh 165000 132 130 152
East Left 13452001 75 [E 1733
East Thraugh 13452002 241 269 1162
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city of innovation

Miurphys Ave and John Strest South Right 13452003 26 28 759
South Left 13452004 23 22 25652

West Right 13452000 12 20 6667

West Thraugh 13451999 137 128 657

East L=t 13457577 72 &7 594

East Through+ Right | 13452574 a2 132 3348

North Through + Right | 13452570 53] 55, 377

North L=t 13352571 73 57 7785

Murphys Ave and Robsons Road South Through+ Right | 13452579 25 20 2000
Sauth L=ft 13452578 336 333 119

West Through + Right | 13450585 G 3 5000

West L=ft 13452584 73 56 559

East Through + Right | 13452617 2‘ 21 3031

East [=ft 13352616 289 204 169

North L=ft 13452610 16 28 7500

Northfields Ave and Princes Ramps North Through+ Right | 13452613 132 191 3270
South L=ft 13452621 323 289 1053

South Through+ Right | 13452620 282 309 957

West Through+ Right | 1345624 35 17 3200

West L=ft 13452625 175 205, 17.14

East Through+ Right | 13449191 754 752, 027

North Left 13449199 102 142 3323

Morthfields Ave and Uni Entrance Morth Right 13449200 35| 47| 3429
West Left 13449196 30 35 556

West Through 13449197 68 77 1324

East Through + Right | 13448774 55 104 2235

East Left mezl 103 [z 3786

[North Through + Right | 13443243 38 30 1667

) [North Left 13229240 300 584 178
Princes Hwy and Mt Ousley Road Mh Thraueh + Right 168304 269| 209 5204
Sauth Left 168309 11 754 703

West Left 13249238 119 107 1008

West Through + Right | 13443239 433 645, 3083

; } ] North Thraugh 168171 1979 1915 167
Princes Hwy-Princes Hwy Exit South Through 173227 2302, 2377 104
East Through 173116 1194 1247 344

Princes Motorway and Mount Qusley Road ::: :'::m ::ﬁg: Tég ﬁ; —lgig
West Thraugh 173118 1610) 1649 242

North Thraugh 13351327 34 32 588

Narth Right 13451328 57 63 1053

Reserve Strect and Gilmores Street Sauth Left 13451324 159 174 943
Sauth Through 1335135 111 113 180

West Right 13451326 a1 35 732

West left 134513239 37 138 073

East L=ft 13452558] 74 63| 576

East Through + Right | 13452553 61 54 1148

North Through + Right | 13452552 134 114 -1433

Robsons Road and Gipps Road North Left . 13452557 27 38 213
South Through + Right | 13452559 3 1 7500

South Left 13457554 421 387 08

West Through+ Right | 13452555 13 13 759

West L=ft 13352558 53| 70 3208

East Left 13457598 93 64 3118

East Right 13452557 54 109 2976

Rabsons Road and Northfields Ave Narth L=ft 13452605 a5 32) 2589
North Through 13452607 58 55, 517

South Through + Right | 13452600 268 329 2376

Narth Thraugh 13351189 EE 127 2828

Robsons Road and Princes Motorway On Ramp ::ﬂ _IL::] weh :::;:Eg :‘:: :i: jz;
South | Right 13451185 430 69| 429

East Left 13451281 61 61 000

East Thraugh 13451282 3 2 5000

East Right 13451289 3| 0 -10000

North Right 13451286 & 0 10000

Narth L=ft 13451287 a1 35 1220

- North Thraugh 13451285 772 276, 147

Robsans Road and William Street South Through 13451277 28 25 1071
Sauth Right 13451288 31 35 1613

Sauth Left 13451278 362 325 “1022

West Thraugh 13451279 23 31 455

West L=ft 13451280 55| 57 364

West Rizht 13451230 7 13 w571

Narth Right 13229252 35 35 000

Narth L=ft 45015] =5 54 547

o South Rizht 13449008 370 554 757
University Ave and Foleys Lane South Lefr 13449009 15 103 1760
West Right 13249253 342 365 673

West Thraugh 13449012 127 243 3134

East Right 13452674 307 285 519

- East Left 13452673 224 326 3554
University Ave and Graham Ave North [Through 13452665, 367 EID{ 3062
North Left 13452666 231 385 152 577 6667
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East Right 13452636 193] e 1357

East Left 13352637 569 t3g 527

University Ave and Ivine St North Thraugh 13352634 427 268 1030
North Lefr 13452632 77 734 086

South Through + Right | 13452638 251 234 7291

East Right 168188 23 77 723

East Thraugh 168183 24 24 769

o North Right 168186 54 94 1190
University Ave and Porter Streat North Left 168154 304 317 328
West Through 168187 513 577, 1248

West Laft 168185, 21 EE 264

East [=ft + Thraugh BaaEa7d EE E 378

University Awe and Princes Ramps North lafr . 13448372 735 302 312
North Through + Right | 13448973 BE 210 3085

West Thraugh + Right 13-maﬁ| 584 819 3024

Mean | 247.43 3.17
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city of innovation

In-session AM peak: Heavy Vehicles

Intersection Direction Mowement Aimsun TID  Survey Count Modelled Flow  Difference GEH Relative Difference (3]
East Through 13452424
East Left 13452423
East Right 13452422
Narth Through 13452430
North Right 13452429
. North Left 13452421
Gipps Road and Berkeley Road South Right 13352428
South Through 13452427
South Left 13452426
West Left 13452419
West | Right 13452435
West Through 13452420
East Through 173137
East Right 173133
Gipps Road and Eastern Street :u:: II-:ﬁht :;:i:;
o ig
West Through 173240
West Left 173238
North Through 13452241
North Right 13452242
. South Through 13452244
Gipps Road and Foley Street Touth et 13402243
West Left 13452239
West Right 13452240
East Through 13451444
East Left 13451443
North Right 134524593
Gipps Road and Grey Street MNarth Left 13452492
Narth Through 13451445
West Through 13451442
West Right 13451441
East Through 13452653
East Left 13452654
Gipps Road and Vickery Street South Left 13452649
South Right 13452650
West Through 13452644
East Through 13449030
North Right 13445031
Memarial Drive and Porter Street Nznh L:ﬁ 13429029
West Through 13449025
North Left 13448802
Morth Through 13449737 26
Memorial Drive North Bound and M1 Princes Hury :3: s;fr:tugh ::1::;:? 1
West Left 13449736 21
West Right 13449734 18
East Left 13448816 14|
East Right 168314
Morth Th h 168316 35
Memrial Drive Sauth Bound and M1 Princes Huy INEn:h Rig’:t”g e 2ol
[South Left 13448825 28 .
South Through 168315 17| 22 2941
East Through 13451238 3 1] -100.00]
East Right 13451237 6 4 -33.33
Narth Right 13451236 2 0 -100.00
Mount Keira Road and Robsans Road Nurth L:ﬁ T : ; ST
o .|
West Through 13451234 2 0 -100.00
West Left 13451233 4 ] 125.00
East Left 13449230 0 1] 0.00,
East Through + Right  |13449231 14 45 22143
Morth Through + Right |13449227 0 1] 0.00)
Mt Ousley Road and Gaynor Avenue Morth Left 13449226 3 25 73333
South Left 13449232 DI 0 0.00
South Through + Right |13449233 DI 11 inf]
West Through + Right  |13448709 lEI 35 94.44
West Left 13448727 0 [ inf)
East Left 13451989 1 1] -100.00]
East Through 13451990 [ 3 inf]
. South Left 13451991 1 L] -100.00
Murphys Ave and Braeside Ave South | Right 1351592 [ [ 0.00
West Right 13451987 1 0 -100.00
West Through 13451388 1 1 0.00
East Left 165003 0| 1] 0.00
East Through 167958 2 3 50.00
South Right 165001 0| 1] 0.00
Murphys Ave and Eastern Street South eft 157993 3 2 2,00
West Right 168002 DI 0 0.00
West Through 168000 of 1 inf]
East Left 13452001 DI 0 0.00
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Fast Through 13452002 2] 3 1] 50.00
South | Right 13352004 0 0 0 0.00
Murphys Ave and John Street South L:ﬁ 13352003 0 0 0 0.00
West | Right 13452000 1 0 1 “10000
West | Thraugh 13351959 0 1 1 inf
East Left 13352577 3 3 1 “35.00
East Through + Right |13452574 0 0 0 0.00
Narth | Through + Right | 13452571 TI [ E “10000
North | Lekt 13452570 0 1 1 inf
Murphys Ave and Robsans Road South | Through+ Right | 13452578 1 0 1 -100.00
South | Left 13352579 [} o o 0.00
West | Through+ Right |13452584 1 0 1 “100.00
West | Left 13352585 0 0 0 0.00
East Through + Right | 13452616 4 B 2 10000
East Left 13452617 qf 7 7 inf
Narth | Left 13352610 0 [ 0 0.00
Northfields Ave and Princes Ramps ::r:: I:;ﬂ%h * Right :::z;: g : : 00 ::;
u - - .|
South | Through + Right | 13452620 1 3 200,00
West | Through + Right | 13452625 10 2 K ~50.00
West | Left 13352624 0 0 0.00
East Through + Right | 13449191 & 3 3 50,00
Narth | Left 13449199 2 1 1 50,00
Narthfields Ave and Uni Entrance Narth | Right 13349200 0 0 0.00
West | Left 13345196 0 0 0.00
West Through 13349197 3 1 3 75.00
East Through + Right 13448773 103 a2 51 5522
East Left 13348774 0 12 12 inf
North _ |Through+ Rizht | 13445240 27 19 K 2963
) North  |Left 13349243 [ 0 0.00
Princes Hwy and Mt O usley Road Sowth  [Through+ Right | 168309 25 24 1 300
South  |Left 168304 3 17 13 32500
West | |Left 13349238 119 72 a7 3950
West  [Through+ Right | 13449239 14 11 E 2143
] } ] Narth | Through 168171 101 EB 3 2397
Princes Hwy-Princes Hwy Exit South | Thro zh 173227 87 31 260
East Through 173116 225 735 10 244
) Narth | Left 13348653 7 13 5571
Princes Matarway and Mount Qusley Road North | Right 13348695 4 23 18] 513 475.00
West | Thraugh 173118 179 187 15 1006
Narth | Through 13351328 1 0 1 “100.00
North | Right 13451327 0 0 0.00
) South | Left 13351324 1 0 1 ~10000
Reserve Street and Gilmores Street
[south_[Through 13351325 1 0 1 “100.00
West | Right 13451329 0 0 0.00
West | Left 13351326 0 0 0.00
East Left 13352558 2 0 E 10000
East Through + Right | 13452553 1 0 1 -10000
North | Through + Right | 13452552 3 3 0.00
) Narth  |Left 13352557 0 0 0.00
Robsons Road and Gipps Road South | Through + Right | 13452554 7] i 2 -100.00
South | Left 13352559 [ 0 0.00
West | Through + Right | 13452556 0 0 0.00
West | Left 13352555 qf 0 0.00
East Left 13352598 1| o 1 10000
East Right 13452597 0 1 inf
Rabsans Rozd and Northfields Ave Narth | Left 13352605 1 0 1 “10000
Narth | Through 13352607 0 1 inf
South | Through+ Right | 13452600 1 0 1 -10000
Narth | Through 13351190 7 3 3 57.14
Robsons Road and Princes Motorway On Ramp :;J;: 'IL':':uugh ::::;ﬁz ; : = _:Eggg
South | Right 13351186 E 13 6250
East Left 13451281 1 0 B “100.00
East Through 13451289 0 0 0.00
East | Right 13351282 gI 0 0.00
Narth | Right 13451287 0 0 0.00
North | Left 13351286 0 0 0.00
Robsons Road and William Strest Marth | Through 13451285 s 7 1667
South | Thraugh 13451278 2 0 -7 -10000
South | Right 13351288 0 0 0 0.00
South | Left 13351277 of 0 0 0.00
West | Through 13351290 qf 0 0 0.00
West | Left 13351279 af 0 0 0.00
West | Right 13351280 of 1 1 inf
Narth | Right 13349015 1| 0 1 “10000
Narth | Left 13325252 af [ o 0.00
. South | Right 13349009 0 0 0 0.00
University Ave and Foley= Lane South Lfﬁ 13349008 2 11 3 450,00
West | Right 13349253 3 3 o 0.00
West | Through 13449012 0 0 0 0.00
East Right 13352674 1| [ Kl -100.00
e East Left 13352673 1| 11 10 1000.00




V’/ Ordinary Meeting of Council
wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

city of innovation

Trmmmmy e s mm— Morth  [Through 13452666 5 3 4000
North  [Left 13452665 4 4 0.00
East Right 13452637 3| 5 66.67
East Left 13452636 1 [ 300.00
University Ave and Irvine 5t North Through 13452632 2 a -100.00
Narth Left 13452634 7] 5 2857
South | Through + Right 13452638 1 1 0.00
East Right 168188 0 0 0.00
East Through 168183 0 0 0.00
University Ave and Porter Street North Right 168184 2 E 5667
North Left 168186 1 3 200.00
West Through 168185 0 0 0.00
West Left 168187 1] 11 450.00
East Left+ Through | 13448574 1 0 -100.00
i ) Narth Left 13448972 B 1 -80.00
University Ave and Princes Ramps North | Through + Right | 13448573 4| 5 125.00
West Through + Right 13448577 7 6 -14.29
Mean 7.32 7.92 809
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city of innovation

In-session PM peak: Light Vehicles

Direction Movement  AimsunTID Survey Count Modelled Flow Difference  GEH Relative Difference (%)

East Left 13452423 17 0 ER ) -100.00

East Right 13452422 4 1 3 75.00

East Through 13352424 317 341 24 7.57

Morth Left 13452421 15 [1 -15[  5.48| -100.00

Narth Right 13452429 a0 & 27 £7.50

Gipps Rosd and Berkeley Rosd North | Thraugh 13352430 11 14 3 27.27
South Left 13453426 5 5 10 40.00

South Right 13452428 15 15 o 0.00

South | Through 13352427 13 15 2 1538

West Laft 13453419 12 38 16 13333

West Right 13452425 28 7 3 3214

West Thraugh 13452420 269 233 30 1115

East Right 173239 EX 145 53 5761

East Through 173237 235 302 7 2.37

Gipps Road and Eastern Street Narth Left 173241 112 114 2 173
Narth Right 173236 3 g 3 3333

West Left 173238 ESl 20 E 2593

West Through 173240 203 180 13 -6.40

Narth Right 13352242 115 117 3 261

North | Through 13452241 628 607 ER -3.34

) South Left 13452243 324 319 = -154
Gipps Road and Foley Street South | Through 13452244 13 315 98| 514 2373
West Left 13453739 Eil 5 12 -25.29

West Right 13452240 315 258 ET -18.35

East Left 13451443 18 3 B 8333

East Through 13451444 183 162 11 1148

Narth Left 134524937 20 12 ] 40,00

Gipps Road and Grey Street Narth Right 13452493 14 1 13 9286
Narth | Thraugh 13451445 5 1 ] -B0.00

West Right 13451441 15 11 4 26,67

West Through 13451442 147 150 3 204

East Left 13452654 76 EE] 17 2237

East Through 13352653 323 340 17 526

Gipps Road and Vickery Street South Laft 13453649 3 3 5 56,67
South Right 13452650 5 75 13 3393

West Through 13352644 293 250 23 “16.39

East Through 13449030 394 374 -0 508

Memariz! Drive and Portar Street Narth Left 13449029 &2 137 70| 711 112.90
Narth Right 13445031 355 315 40 1127

West Through 13449025 505 [ a1 512

Narth Left 13448802 72 135 53] 628 58.89

North  |Through 13445737 1082 378 -104 361

A ) South Right 13449738 374 2% 75 -20.05
Memaorial Drive North Bound and M1 Princes Hary South Through 13429735 262 952 10| 649 2493
West Left 13449736 867 580 13 150

West Right 13449734 350 343 1 -0.29

East Left 13448816 207 203 4 -193

East Right 168314 51 3 4 7.84

Memaorial Drive South Bound and M1 Princes Hury Narth Right 168311 22 209 13 “3.08
North  [Through 168316 1007 913 -85 -B44

South Left 13448825 845 716 119 -15.27

South  |Through 168315 1075 1237 152 14.14

East Right 13451237 361 339 13 -6.09

East Through 13351238 268 283 15 5.60

Mount Keira Road and Robsons Road Narth L‘?ﬁ 13451235 302 258 = o132
Narth Right 13451236 12 199 13 613

West Left 13451233 181 196 15 529

West Through 13451234 167 196 El 4.81

East Left 13445230 E5 7 2 571

East Through + Right 13449231 533 567 28 519

Narth Left 13448226 a7 [E] & 1627

Mt Ousley Road and Gaynor Avenue Narth  |Through + Right 13449227 138 140 2 145
South Left 13445232 13 [l 28 147.37

South  |Through + Right 13449233 El T 3 968

West Left 13448727 E 26 17 188.89

West Through + Right 13448709 373 163 60 -18.58

East Left 13451989 17 19 2 1176

East Through 13351990 147 120 27 -18.37

) South Laft 13451951 S 5 23] 712 -B6.84

Murphys Ave and Braeside Ave South | Right 13451552 15 1 18] 568 5474
West Right 13451987 EE] 0 EE L] -100.00

West Through 13451988 147 173 26 17.69

East Left 168003 ) &2 E 10,14

East Through 167998 158 173 35 2215

South Left 167999 1 3 E] 2647

Murphys Ave and Eastem Street South | Right 168001 113 0 13 2035
West Right 168002 S a7 3 2368

West Thraugh 168000 160] 174 14 £.75|

East Left 13452001 23] 20 3 -13.04|
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East Through 13352002 151 132 “12.58
Murghys fve and John Strast South_[1=fe 13452003 3 2 77.78
South | Right 13352004 28 ] 3143

West Right 13352000 12 15 3500

West | Through 13351999 161 150 18.01

East Left 13452577 82 72 12.20

East Through+ Right | 13452574 & 39 2462

North | Lefr 13452570 &2 &0 323

Naorth | Through+ Right | 13452571 178 174 225

Murphys Ave and Robsens Road South | Left 13452579 28 26 7.14
South | Thraugh + Right | 13452578 133 122 527

West Left 13452565 3 3 000

West | Through+ Right | 13452564 3 73 3107

East Left 13352617 1 20 8182

East Through+ Right | 13453616 233 1% ~13.00

North | Lefr 13452610 2 38 1364

) Naorth | Through+ Right | 13452613 330 356 “B21

Northfields Ave and Princes Ramps South okt 13450621 12 10 RS
South | Through + Right | 13452620 278 7T 1583

West Left 13452624 18 0 ~100.00

West___| Through + Right | 13452625 611 637 4.6

East Through+ Right | 13443191 23 208 1297

North | Lefr 13449199 455 500 EED)

Narthfields Ave and U ni Entrance North | Right 13225200 50 72 1000
West Left 13449196 2 35 1667

West Through 13349197 130 130 769

East Left 13348774 72 52 13.89

Fast Through + Right | 13448773 117 13 1026

North |Left 13428243 Y 57 12.00

) North _ |Through + Right | 13445240 753 825 304
Princes Hwy and Mt Ousley Road South  |Left 168304 336 364 533
South  |Through + Right 168309 1251 1254 024

West Left 13449238 109 107 183

West  |Through + Rizht | 13449239 309 345 1165

) ) ] Narth | Through 168171 1370 1792 504
Princes Hwy-Princes Hwy Bxit South | Through 173227 2001 1554 035
East Thraugh 173116 1645 1639 036

) North | Llefr 13248693 335 386 518
Princes Maotorway and Mount Cusley Road North Right 13338898 1 = ETES]
West | Through 173118 1857 1851 03z

North | Right 13451327 a1 52 26.83

Narth | Through 13451328 53 0 566

" s Gl s South | Left 13451324 165 157 485
eserve Strest and Gilmores Street South  |Through 13451325 75 &6 12,00
West Left 13351326 15 13 1333

West Right 13351329 7 72 137

East Left 13452558 107 ER 1402

East Through+ Right | 13452553 56 70 1560

North | Through+ Right | 13452552 237 233 169

Robsons Rosd and Gipps Rozd North  |Left 13452557 3 54 6,90
South | Left 13452559 21 [} “100.00

South | Through+ Right | 13452554 170 165 294

West Left 13452555 3 3 0.00

West | Through + Right | 13452556 30 B 333

East Left 13452598 105 35 552

East Right 13352597 36 0 “100.00

Robsans Road and Northfields Ave North | Lefe 13352605 & 75 20.00
North | Through 13352607 127 145 1417

South | Through + Right | 13452600 119 107 1008

North | Lefr 13451189 58 & 562

RobsonsRoad and Princes Motorway On Ramp North Trmyh 13351130 >4 =01 253
South | Right 13451186 242 231 455

South | Throush 13351185 300 308 267

East Left 13451281 & ) 7.81

East Right 13451262 0 & inf

East Through 13451289 B 3 6250

North | Lefr 13451286 1 1 [T

North | Right 13451267 18 13 556

Robsons Road and William Street Morth | Through 13451285 375 391 327
South | Left 13451277 16 0 “100.00

South | Right 13451268 18 3 77.78

South | Through 13451278 241 240 041

West Left 13351279 ) 1 1538

West Right 13351280 37 1 87.30

West | Through 13351290 5 21 380.00

North | Lefe 13449252 B 0 3.45

North | Right 13349015 180 159 1167

o South | Left 13425008 579 581 035
University Ave and Faleys Lane South | Right 13449009 2 57 17143
West Right 13428253 370 365 135

West | Thraugh 13349012 22 = 2083

East Right 13452674 302 345 14.18
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o East Left 13352673 359 383 669
University Ave and Graham Ave North  |Left 13452665 388 395 180
North  [Thraugh 13452666 453 79 27.81
East Left 13452636 135 136 550
East Right 13452637 300 264 1200
University Ave and Irvine St North | left 13452634 527 528 01z
North | Thraugh 13352632 114 1n 7.02
South | Through+ Right | 13452638 330 420 27.27
East Right 168188 72 113 5694
East Through 168183 3 n 1579
o North | Lefr 168186 23| 55 27.91
University Ave and Porter Street North | Right 168184 355 3. 337
West | Left 168187 5z£I 536] 152
West | Through 168185 39 &2 5897
East Left + Thraugh 13448974 248 311 3540
Universty Ave and Princes Ramps North | Lefr _ 13348372 154] 286 4742
North | Thraugh + Right | 13448373 176 189 739
West | Through+ Right | 13448977 1058| 1130 621

Mean 23501 | 23400 101 043
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city of innovation

In-session PM peak: Heavy Vehicles

Intersection Direction Mowement  Aimsun TID Survey Count Modelled Flow Difference GEH Relative Difference (3]
East Left 13452423
East Right 13452472
East Through 13452424
Narth Left 13452421
North Right 13452479
Gipps Road and Berkeley Road :::;: E: ugh ::::i:g
South Right 13452428
South Through 13452427
West Left 13452419
West | Right 13452425
West Through 13452420
East Right 173239
East Through 173237
Gipps Road and Eastern Street :::: II::ht gi;
West Left 173238
West Through 173240
Narth Right 13452242
North Through 13452241
Gipps Road and Foley Street ::I: L_I_:?u = ::::E::
West Left 13452239
West Right 13452240
East Left 13451443
East Through 13451444
North Left 13452492
Gipps Road and Grey Street MNarth Right 13452493
Narth Through 13451445
West Right 13451441
West Through 13451442
East Left 13452654
East Through 13452653
Gipps Road and Vickery Street South Left 13452649
South Right 13452650
West Through 13452644
East Through 13449030
Memorial Drive and Porter Street :2:: Il‘::ht ::::i
West Through 13449025
North Left 13448802
MNorth Through 13449737
Memorial Drive North Bound and M1 Princes Hwy :3: s;fr:tugh ::xg:ﬁ 1
West Left 13449736 11
West Right 134459734 12|
East Left 13448816
East Right 168314
Memorial Drive South Bound and M1 Princes Hwy I::: ?:r:tugh ::i:g =
[South Left 13448825 17 3
South Through 168315 11 ] -18.18
East Right 13451237 El 1 -66.67
East Through 13451238 4 a -100.00
Mount Keira Rosd and Robsans Road Narth Leﬁ 13451235 5| 13 160.00
North Right 13451236 7 2 -7143
West Left 13451233 2 0 -100.00
West Through 13451234 3| [ -100.00
East Left 13449230 0 1] 0.00,
East Through + Right 13449231 11 49 34548
Morth Left 13449226 0 26 inf]
Mt Ousley Road and Gaynor Avenue Morth Through + Right 13449227 1 0 -100.00
South Left 13449232 0 0 0.00
South  |Through + Right 13449233 of 0 0.00
West Left 13448727 o 1 inf]
West Through + Right 13448709 10 26 160.00
East Left 13451989 0 1] 0 0.00
East Through 13451930 1 1 1] 0.00
. South Left 13451991 0 L] a 0.00
Murphys Ave and Braeside Ave South | Right 13351982 qf 0 0 0.00
West Right 13451987 0 0 0 0.00
West Through 13451988 [ [ 0 0.00
East Left 168003 0| g B inf]
East Through 167998 1 1 0 0.00
o e [l o — —— T
West Right 168002 UI 0 0 0.00
West Through 168000 DI 1] 0 0.00)
East Left 13452001 UI 0 1] 0.00
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East Through 13452002 1 1 0.00
South | Left 13452003 1 0 1 -100.00
Murphys Ave and John Street South | Right 13452008 [ [ 0.00
West Right 13452000 1 0 1 -100.00
West | Through 13451393 3 0 3 100,00
Eact Left 13452577 1| 1 0.00
Eact Through + Right | 13452574 gI 0 0.00
North | Left 13452570 0 0 0.00
North | Through+ Right | 13452571 0 0 0.00
Murphys Ave and Rahsans Road South | Left — 13452579 DI 0 0.00
South | Through+ Right | 13452578 qf 0 0.00
West Left 13452585 of 0 0.00
West | Through+ Right | 13452584 of 0 0.00
Eact Left 13452617 qf 0 0.00
Eact Through+ Right | 13452616 of [ inf
North | Left 13452610 of 0 0.00
Northfields Ave and Princes Ramps ::r:: I::“gh+ Right :::;i;: ?JI g DO.;
u i
South | Through + Right | 13452620 EI 1 inf
West Left 13452624 of 0 0.00
West | Through + Right | 13452675 of 0 0.00
Eact Through + Right | 13449181 qf G inf
North | Left 13449193 of 0 0.00
Northfields Ave and Uni Entrance North Right 13445200 OI 0 0.00
West Left 1344919 qf 0 0.00
West Through 13349197 of 0 0.00
Esst Left I 1| 12 11] 110000
East Through + Right 1348773 117] 47 ERIEEE -59.83)
North  |Left 13449743 0 0 0.00
) North _ |Through+ Right | 13443230 10 1 3 30,00
Princes Hwy and Mt Ousley Road Sowth _|Left 168308 4 3 1 2500
South  [Through + Right 163309 16 10 5 3750
West Left 13449238 109 50 ER -54.13
West  [Through+Right | 13449233 2 4 10000
) } ] North | Through 168171 45 [ 1 222
Princes Hwy-Princes Hwy Exit South | Thro zh 173227 3g 19 13 50,00
Eact Through 173116 117 38 21 1795
e e
West | Through 173118 149 77 28 1879
North | Right 13451327 0 0 0 0.00
North | Through 13451328 0 0 0 0.00
) South | Lekt 13451324 1 0 1 -100.00
Reserve Street and Gilmores Street
[south  [Througn 13451325 0 0 0 0.00
West Left 13451326 0 0 0 0.00
West Right 13451328 of 0 0 0.00
Eact Left 13452558 3| 5 2 6667
Eact Through+ Right | 13452553 of 0 0 0.00
North | Through+ Right | 13452552 of 1 1 inf
) North  |Left 13452557 0 0 0 0,00
Rabsons Road and Gipps Road South | Left 13452559 DI 0 0 0.00
South | Through + Right | 13452554 of 0 0 0.00
West Left 13452555 of 0 0 0.00
West | Through+ Right | 13452556 of 0 0 0.00
East Left 13452538 gI 0 0 0.00
East Right 13452597 0 0 0 0.00
Robsons Road and Northfields Ave North | Left 13452605 o] 0 0 0.00
North | Through 13452607 | 0 0 0.00
South | Through + Right | 13452600 0 0 0 0.00
North | Left 13451183 1 1 0 0.00
Robsons Road and Princes Motorway On Ramp :;J;: -:;:t%h ;::: ;i; 1; 1: j _;gg;
South | Through 13451185 3 0 3 ~100.00
East Left 13451281 of 1 1 inf
Fact Right 13451282 of 0 0 0.00
Eact Through 13451289 gI 0 0 0.00
North | Left 13451286 0 0 0 0.00
North | Right 13451287 0 0 0 0.00
Robsons Road and William Strest ::':: I::”gh ;:::E:: i E : T;E'EE
u - - .|
South | Right 13451288 2 0 2 -100.00
South | Through 13451278 0 0 0 0.00
West Left 13451273 0 0 0 0.00
West Right 13451280 1 0 1 ~100.00
West | Through 13451290 0 0 0 0.00
North | Left [ETh 0 0 0.00
North | Right 13443015 1 0 1 ~100.00
. South | Left 13443008 2 4 100.00
University Ave and Foleys Lane South | Right 13449009 [ 1 0.00
West Right 13439253 4 3 1 25.00
West | Through B0z of 0 0.00
Eact Right 13452674 of 0 0.00
e East Left 13452673 2 3 10000




V’/ Ordinary Meeting of Council

wollongong

vollongon Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

Trmmmmp T m mm— North  [Left 13452665 4 3 -1] -25.00
North  [Through 13452666 2 11 450.00

East Left 13452636 2] 6 200.00

East Right 13452637 0 8 inf

University Ave and Irvine St Narth Left 13452634 B 0 -2 -100.00
North | Through 13452632 0 3 inf]

South | Thraugh + Right 13452638 of [} 0.00

East Right 168188 0 0 0.00

East Through 168183 0 0 0.00

University Ave and Porter Street North LEﬁ 168186 E 0 - -100.00
North Right 168184 3 3 0.00

West Left 168187 2] 4 100.00

West Through 168185 1] 1 inf]

East Left + Through 13448974 1 3 200.00

i ) Narth Left 13448972 0 14 1 inf]
University Ave and Princes Ramps North | Through+ Right | 13448373 ol 22 22| inf)
West Through + Right 13448977 2| 0 -2] -100.00

Mean a7 | 525 052 10.99
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Out-session AM peak: Light Vehicles

Intersection Direction Movement  AimsunTID  Survey Count Modelled Flow Differemce GEH Relative Difference (%)

East Laft 13452423 ] 3 inf

East Right 13452423 2 3

East Through 13452424 202 183

Morth Left 13453431 12 4]

North Right 13452429 24 40

Gipps Road and Berkeley Road Marth Through 13432430 hd 1

South Left 13452428 15 33

South Right 13452428 5 &

South Through 13452427 5 15

West Left 13453419 15 58

West Right 13453435 10 20

West Through 13452420 254 208

East Right 173239 &7 122

East Through 173237 156 134

. North Laft 173241 103 1100
Gipps Roadand Eastern Street -

North Right 173236 4 o

West Left 173238 26 28

West Through 173240 183 174

North Right 13452242 8L 46

Morth Through 13452241 616 618

. South Left 13452243 214 201

Gipps Road and Foley Street

South Through 13452244 244 245

West Left 13452239 57 38

West Right 13452240 266 220

East Laft 13451443 15 o

East Through 13451444 a7 90/

Morth Left 134524382 15 11

Gipps Road and Grey Street Morth Right 13452433 7 2

North Through 13451445 4 o

West Right 13451441 13 o

West Through 13451442 125 115

East Laft 13452654 25 A8

East Through 13452653/ LBE 195

Gipps Road and Vickery Street South Left 13452645 2 5

South Right 13452650 51 a3

West Through 13452644 234 213

East Through 13445030 255 291

Memaorial Drive and Porter Street North Lgﬂ Liai9009 82 187

North Right 13449031 376 279

West Through 13448025 315 2B1

North Left 13448802 55 72

North Through 13449737 1234 1242

N . . 50 uth Right 13. 128 107

Memaorial Drive North Boundand M1 Princes Hwy

5outh Through 13448735 513 520

W est Left 13449738 BT SED

west Right 13449734 618 672

East Left 13448816 430 356

East Right 168314 o8 &7

Memorial Drive South Boundand M1 Princes Hwy North Right 168311 £ 357

North Through 168316 1543 1557

South Left 13448835 568 457

5o uth Through 168315 544 653

East Right 13451237 266 296

East Through 13451238/ 105 109

Maount Keira Road and Robsons Road Morth Lgﬂ D18 161 50

North Right 13451236 ] 65

West Left 13451233 257 263

West Thﬂh 13451234 275 304

East Left 13 55 47

East Through + Right 13449231 370 530

North Left 13445226 68 58

Mt Qusley Road and Gaynor Avenue Morth Through + Right 13449227 267 277

south Left 13449232 26 25

50 uth Through + Right 134459233 51 43

West Left 13448727 2 16

West Through + Right 13448709 426 377

East Laft 13451989 & 4

East Through 13451930 91 S8

. South Left 134518591 24 7
Murphys Ave and Braeside Ave -

South Right 13451992 10 11

West mt 13451987 15 4

West Through 13451988 o4 108

East Laft 168003, 52 40

East Through 167998 108 £

Murphys Ave and Eastern Street south Lgﬂ 267 32 52

South Right 168001 85 B

West Right 168002 36 33

West Through 168000 &7 B1

East Left 13452001 11 5

East Through 13452002 102 116

Murphys &ve and John Street South "?ﬂ 13452003 3 s

South mt 13452004, 12 27

West Right 13452000 2 10

West Through 13451959 106 112
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East Left 13452577 33 24 -27.27)
East Through + Right 13453574 51 8D 56.86|
North Laft 13452570 23 27 17.39)
Murphys Ave and Robsons Road North Through +Right 13452571 53 53 0,00
South Left 13452579 33 135.71]
South Through + Right 13452578 170 141 -17.06,
West Laft 13452585 3 1 -66.67
West Throuzh + Right 13452584 55 53/ -3.64]
East Left 13453617 4 5 25.00)
East Through + Right 13452616 616 628 1.85)
North Left 13452610 5 11 120.00|
Northfields Ave and Princes Ramps Morth Through + Right 13452613 140 148 4.2
South Laft 13452621 173 188 8.67]
South Through + Right 13452620 278 312, 12.323)
West Left 13452624 17 9 -47.06)
West Through + Right 13453625 136 134 £.35|
East Through + Right 13449191 413 458 10.50
Morth Left 13449155 TE 1100 4103
Northfields Ave and Uni Entrance Morth Right 13445200 29 27 -6.90|
West Laft 13449196 63 47 -25.40)
W est Through 13449157 40 31 -22.50
|East Left 13448774 B5 BE 3.53]
East Through + Right 13448773 103 76 -26.21
North Left 13449243 48 48 0.00]
. North Through + Right 13 SO0 900 0.00|
Princes Hwy and Mt Ousley Road
South Left 168304 265 440 £3.57|
south Through + Right 168309 B11 B14. 0.37}
W est Left 13 119 134 12.61f
W est Through + Right 13449238 483 536 .72
Princes Huwy-Princes Hwy Exit North Through 168171 1714 1629 -1.96
South Through 173227 1986 1392 0.30]
East Through 173116 1437 1425 -0.54
Princes Motorway and Mount Qusley Road Morth Lgﬂ Lia1880] 220 298 3227
North Right 13448635 182 203 11.54
West Through 173118 1351 1432 2.55
North Right 13451327 19 16 -15.79)
North Through 13451328 27 32 18.52
. South Laft 13451324 B0 78 -2.50
Reserve Street and Gilmores Street
5o uth Through 13451325/ 36 38 5.56]
‘West Left 13451328 1% 20 5.26|
West Right 13451329 104 90 -13.45
East Left 13452558 30 45 50.00f
East Through + Right 134523553, &8 50 -26.47)
North Through + Right 13452552 85 ] -18.82
Robsons Road and Gipps Road North Left 13452557 31 23 -6.45
South Left 13452558 5 [+] -100.00)
South Through + Right 13453554 215 200 -6.58|
West Laft 13452555 5 1 -B0.00
West Throuzh + Right 13452556 32 32/ 0.00|
East Left 13453558 a4z 3D -38.78)
East Right 13452597 36 [ -100.00]
Robsons Road and Northfie kis Ave Nerth Left 13452605 28 15 -46.43|
Morth Through 13452607 35 52 A8.57|
South Through + Right 13452600 152 166 9.21]
North Laft 13451189 56 2] 21.43]
Robsons Road and Pringes Motorway On Ramp Morth TI:!rol.gh 13451150 228 2 51l
South mt 13451186 275 285 3.64f
South Through 13451185 239 272 13.81
East Left 13451281 33 31 -6.06|
East Right 13451282 1 3 200.00|
East Through 13451285 4 o -100.00|
North Laft 13451286 2 [ -100.00]
Morth Right 13451287 & 6 0.00)
Robsons Road and William Street Morth Through 13451285 182 181 0.55
South Laft 13451277 13 B -38.45
South Right 13451288 15 12 -20.00]
South Through 13451278 216 216 0.00)
West Laft 13451279 15 12 -20.00
West Right 13451280 14 11 -21.43
West Thﬂh 13451250 7 10 42 EE|
North Left 13449252 7 El 28.57|
North Right 13449015 12 4 -66.67)
N . South Left 13 376 431 14.63]
University Ave and Foleys Lane -
South Right 13445005 32 31 -3.13
West Right 13449253 308 332 7.79)
West Through 13448012 35 17 -31.43
East Right 13452674 188 18D - 26|
University Ave and Graham Ave Fast Left 13452673 Le8 253 3080
North Left 13452665 307 348 13.36
Morth Through 13452666 186 243 30.65
East Left 13453636 76 108 4211
East Right 13452637 336 340 1.13|
University Ave and Irvine 5t North Left 13452634/ 264 290 3.85
Morth Through 13452632 100 103, 3.00]
South Through + Right 13452638 168 204 21.43]
East Right 168188 56 55 -1.79
East Through 16B183 21 20 -1.76]




V’/ Ordinary Meeting of Council
wollongong Item 2 - Attachment 2 - Keiraville — Gwynneville Access and Movement Study - Consultant Report

city of innovation

. . Morth Left 16E1B6 40 73
University Ave and Porter Street -

Morth Right 168184 278 270

West Laft 168187 355 406

West Through 16B185 43 63

East Left + Through 13448974 178 148

University Ave and Princes Ramps Morth Left . 8872 = 261

North Through + Right 13448573 267 406

West Through + Right 13448577 405 455

University Ave and Princes Ramps East Left 13454071 38 43

Mean 186.93 193.55
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Out-session AM peak: Heavy Vehicles

Intersection Mowement  Aimsun TID Survey Count Modelled Flow Difference GEH Relative Difference (%)

East Left 13452423 0| 0 0 0.00

East Right 13453473 of 0 0 0.00

East Through 13452424 1] 0 Kl -100.00

North | Left 13452421 | 0 0 0.00

Narth | Right 13452479 of 3 3 inf|

) North | Through 13452430 of 1 1 inf|
Gipps Road and Berkeley Road South | Left 13352426 qf 0 0 0.00
South | Right 13452428 of 0 [ 0.00

South | Through 13452427 of 0 o 0.00

West Left 13452419 of 3 3 inf|

West | Right 13452435 gI 0 0 0.00

West Through 13452420 B 5 3 150.00

East Right 173139 of 0 0 0.00

East Through 173237 1] 3 E 200.00

Gipps Road and Eastern Street :::: II::ht gi; ‘: ; i 100::::
West Left 173238 [ 0 [ 0.00

West Thraugh 173240 2 3 1 50.00

North | Right 13452242 2 2 [ 0.00

Narth | Through 13452241 & 5 [ 0.00

) South | Left 13452243 3| 0 E -100.00
Gipps Road and Foley Street South | Throuh Bang 3 [ 3 “100.00
West Left 13452239 B 0 -2 -100.00

West Right 13453240 4 5 1 2500

East Left 13451443 [ 0 0 0.00

East Through 13451444 2| 2 0 0.00

North | Left 13453452 of 0 0 0.00

Gipps Road and Grey Street North | Right 13452493 of 0 0 0.00
North | Through 13451445 of 0 0 0.00

West Right 13451441 of 0 [ 0.00

West Through 13451442 2| 3 1 50.00

East Left 13453654 [ H E inf]

East Through 13453653 3 0 E -100.00

Gipps Road and Vickery Street South | Left 13452649 0 0 0 0.00
South | Right 13453650 0 0 0 0.00

West Through 13452644 3| 5 E £6.67

East Through 13445030 2 3 1 50.00

Memorial Drive and Porter Street :2:: Il‘::ht ::::i ; g ; 522$
West Thraugh 13445025 2 0 -2 -100.00

Narth _ |Left 13448802 1 1 0 0.00

Narth  [Through 13449737 28 42 16 5154

Memoarial Drive North Bound and M1 Princes Hwy :3: E'rﬁ:tugh ::xg:g 1‘: 1: i 'Sgﬁ
West Left 13449736 21 22 1 476

West Right 1345734 18 6 E 44.44

East Left 13448816 14 4 10 7143

East Right 168314 0 1 1 inf|

Mermarial Drive South Bound and M1 Princes Huy I::: ?:r:tugh ::i:g ;EI :: 2; 2] 25';:':
|south  |Left 13448815 28] 16 -2 -7.14

South  [Through 168315 17 14 -3 -17.65

East Right 13451237 E 5 -3 -37.50

East Through 13451238 5 0 -6 -100.00

Mount Keira Road and Robsons Road :z:: Il::ht :::;E:: E i _3 {Ei
West Left 13451233 2 3 1 50.00

West Through 13451234 B 0 -2 -100.00

East Left 13445230 0 0 [ 0.00

East Through + Right 13445231 14 30 16 114.79

Narth _ |Left 13449226 3| 18 15 500.00

e Oty Rosdand oo venve [T g | s i 0 E— 000
South  [Through + Right 13445233 of 16 16 566 inf|

West Left 13HETIT of 5 B inf]

West Through + Right 13448709 18 43 28] 13859

East Left 13451989 0 0 [ 0.00

East Through 13451990 2 1 -1 -50.00

) South | Left 13451951 0| [ [ 0.00

Murphys Ave and Braeside Ave South | Right 13351982 qf 0 0 0.00
West Right 13451987 0 0 0 0.00

West Through 13451988 0 4 4 infl

East Left 165003 4 & 0 0.00

East Through 167938 3 1 -2 66.67

Murphys Ave and Eastern Strest :::: Il::ht ::;:i E E E E$
West Right 168002 of 1 1 inf|

West Through 168000 1] 1 0 0.00

East Left 13452001 of 0 0 0.00
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East Through 13452002 2] 1 -1 5000
South | Left 13452003 of 0 0.00
Murphys Ave and John Street South | Right 13452000 1 1 0.00
West Right 13452000 0 2 infl
West | Through 13451393 0 2 inf]
Eact Left 13452577 2 0 2 100,00
Eact Through + Right | 13452574 0 0 0.00
North | Left 13452570 0 3 inf]
North | Through+ Right | 13452571 3 1 -z £6.67
Murphys Ave and Rahsans Road South | Left 13452579 qf 0 0.00
South | Through+ Right | 13452578 B 2 0.00
West Left 13452585 of 0 0.00
West | Through+ Right | 13452584 0 0 0.00
Eact Left 13452617 0 0 0.00
Eact Through+ Right | 13452616 4 5 25.00
North | Left 13452610 0 0 0.00
North | Through+ Right | 13452613 0 2 inf]
Northfields Ave and Princes Ramps ° 0% £ I -
South | Left 13452621 3] 1 2 6667
South | Through + Right | 13452620 2 0 2 100,00
West Left 13452624 0 0 0.00
West | Through + Right | 13452675 7 3 4 5714
Eact Through + Right | 13449181 6 5 1 1667
North | Left 13449193 3 2 -1 3333
Morthfields Ave and Uni Entrance North Right 13449200 1] a 0.00
West Left 1344919 0 1 in]
West Through 13349197 2 1 -1 5000
Esst Left I 0 12 12] inf]
East Through+ Right | 13428773 103 39 &4 6214
North  |Left 13449743 0 0 0.00
) North  [Through + Right | 13443240 27 22 5 1852
P d Mt Ousley Road
rinces Hwy an ey Sowth _|Left 168308 4 7 7500
South  [Through + Right 163309 ES 26 200
West Left 13449238 119) 75 Fr 3697
West  [Through+Right | 13449233 14 10 4 2857
) } ] North | Through 168171 92 [ B 235
Princes Hwy-Princes Hwy Exit South | Through 173227 EE 27 ] 112
Eact Through 173116 237 244 7 295
) North | Left 13448603 & 3 3 50.00
Princes Motorway and Mount Ousley Road North Right 13428595 2 12 n 5000
West | Through 173118 216 239 23 1065
North | Right 13451327 0 0 0 0.00
North | Through 13451328 0 0 0 0.00
South | Lekt 13451324 0 0 0 0.00
Reserve Street and Gilmores Street 4 I
[south  [Througn 13451325 of 0 0 0.00
West Left 13451326 0 0 0 0.00
West Right 13451328 1 0 1 -100.00
Eact Left 13452558 0 2 2 inf]
Eact Through+ Right | 13452553 2 0 2 -100.00
North | Through+ Right | 13452552 2 0 2 100,00
) North  |Left 13452557 1 1 0 0.00
Rabsons Road and Gipps Road South | Left 13452559 1 0 1 “100.00
South | Through + Right | 13452554 3 3 1 3333
West Left 13452555 0 0 0 0.00
West | Through + Right | 13452556 of 0 0 0.00
Eact Left 13452598 0 0 0 0.00
East Right 13452597 0 0 0 0.00
Robsons Road and Northfields Ave Narth Left 13452605 0 1 1) inf
North | Through 13452607 1 3 2 200,00
South | Through + Right | 13452600 3 2 -1 3333
North | Left 13451183 B 2 3 £0.00
) North | Through 13451190 1 2 1 100.00
Robsons Road and Princes Motorway On Ramp South Right 3351188 B 3 I 2000
South | Through 13451185 & 3 2 3333
East Left 13451281 1 0 1 -100.00
Fact Right 13451282 0 0 0.00
East Through 13451289 gI 0 0.00
North | Left 13451286 0 0 0.00
North | Right 13451287 2 0 2 -100.00
North | Through 13451285 5 E 1 2000
Robsons Rozd and William Street = [ouE
South | Left 13451277 1 0 -1 -100.00
South | Right 13451288 0 0 0.00
South | Through 13451278 5] B 1 2000
West Left 13451273 0 0 0.00
West Right 13451280 1 0 1 100,00
West | Through 13451290 0 1 in]
North | Left [ETh 0 0 0.00
North | Right 13443015 2| 0 2 ~100.00
South | Left 13443008 3 & 100.00
University Ave and Foleys La
niversity fve 2 &Y= Lans South | Right 13449009 qf 1 0.00
West Right 13439253 2 3 50.00
West | Through B0z of 0 0 0.00
Eact Right 13452674 1| 0 1 -100.00
e East Left 13452673 2 & B 200,00
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Narth Left 13452665 2 3 50.00

Narth Through 13452666 15 ] -40.00

East Left 13452636 El 7 13333

East Right 13452637 5| 1 -B0.00

University Ave and Irvine 5t North Left 13452634 & 5 -37.50

North Through 13452632 2 1 -50.00

South Through + Right 13452638/ 1 2 100.00

East Right 168188 0| 1] 0.00

East Through 168183 0 0 0.00

University Ave and Porter Street North LEﬁ 168186 g 0 0.00

North Right 168184 2 3 50.00

West Left 168187 3 [ 100.00

West Through 168185 0 0 0.00

East Left + Through 13448974 1 1] -100.00

. . . North Left 13448972 11 5 -54.55

University Ave and Princes Ramps North | Through+ Right | 13448373 7 32 357.14

West Through + Right 13448977 9 7 -22.22

University &ve and Princes Ramps East Left 13454071 1 0 -100.00
Mean 7.80 811 3.99
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Intersection Direction Mowement  Aimsun TID Survey Count Modelled Flow Difference GEH Relative Difference (%)

East Left 13452423 13

East Right 13452422
East Throuzh 13452424 328]
Narth Left 13452421 3
North Right 13452479 30|
) North | Through 13452430 14
Gipps Road and Berkeley Road South | Left 13352426 20I
South Right 13452428 g
South [ Through 13452427 7
West Left 13452419 17]
West | Right 13452435 11]
West Through 13452420 265
East Right 173239 EE
East Through 173237 28]
Gipps Road and Eastern Street :u:: II-:ﬁht gi; li:I

o iz
West Left 173238 14]
West Through 173240 170
North Right 13452742 101
North | Through 13452241 505
South Left 13452243 304
Gipps Road and Foley Street
Pp= Road an ¥ Stre South | Through [EYSET 367
West Left 13452239 [
West Right 13452240 263
East Left 13451443 21]
East Through 13451444 174
North Left 13452492 15|
Gipps Road and Grey Street MNarth Right 13452493 12|
North | Through 13451445 g
West Right 13451441 7
West Through 13451442 124
East Left 13452654 43|
East Through 13452653 275
Gipps Road and Vickery Street South Left 13452649 3
South Right 13452650 37
West Through 13452644 243
East Through 13449030 340
North Left 13449019 &7,
Memorial Drive and Porter Street Nznh Right 13429031 290
West Through 13449025 423
North Left 13448802 72
North  [Through 13445737 1087
Memorial Drive North Bound and M1 Princes Hury :3: s;fr:tugh ::xg:ﬁ :z:
West Left 13445736 867
West Right 13449734 350
East Left 13448816 207
East Right 168314 51
North Right 168311 417
Memarial Drive South Bound and M1 Princes Hwy INEn:h T':mugh e 557
[South Left 13448825 845
South  [Through 168315 1075
East Right 13451237 340
East Through 13451238 286
North Left 13451235 19
Mount Keira Road and Robsans Road Nurth — T o5l
o ig

West Left 13451233 150|
West Through 13451234 188]
East Left 13449230 35|
East Through + Right 13449731 539|
North  |Left 13449226 37|
Mt Ousley Road and Gaynor Avenue Morth Through + Right 13449227 13E|
South Left 134497232 19
South  [Through + Right 13449233 31
West Left 13448727 E
West Through + Right 13448709 323
East Left 13451989 1§
East Through 13451990 131]
) South Left 13451991 ER
Murphys Ave and Braeside Ave South Right 1451992 &
West Right 13451987 7
West Through 13451938 &9
East Left 168003 EE
East Through 167998 130
South Left 167993 31
Murphys Ave and Eastern Strest Su:th Right 158001 =3
West Right 168002 c)
West Through 168000 E8
East Left 13452001 1§
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Fast Through 13452002 137] 134 219
South | Left 13352003 El 3 50,00
Murphys Ave and John Street South | Right 13352004 El 2 75,00
West | Right 13452000 E 10 3500
West | Thraugh 13351955 106 122 1509
East Left 13352577 78 54 769
East Through + Right | 13452574 62 52 1613
Narth | Left 13452570 21 18 1429
North | Through+ Right | 13452571 145 12 2276
Murphys Ave and Rahsans Road South | Left 13452579 24 24 0.00
South | Through+ Right | 13452578 117 122 227
West | Left 13452585 0 0 0.00
West | Through+ Right | 13452582 52 51 193
East Left 13352617 3 17 56,89
East Through + Right | 13452616 160 142 1125
Narth | Left 13252610 38| 13 1316
Northfieds Ave and Princes Ramps North | Thraugh + Right | 13452613 301 315 265
South | Left 13452621 &3] 61 317
South | Through + Right | 13452620 239 279 1674
West | LeRt 13452624 14 1 92.86
West | Through+ Right | 13452625 391 202 281
East Through+ Right | 13449191 124 139 1210
Narth | Left 13449199 284 305 739
Narthfields Ave and Uni Entrance Narth | Right 13229200 29 37 2449
West | Left 1322919 25 20 “20.00
West Through 13449157 36 33 313
East Left 138774 72 73 139
East Through+ Right | 1348773 117 110 538§
North  |Left #9243 50 56 12.00
) North _ |Through+ Right | 13449240 753 733 076
Princes Hwy and Mt Ousley Road Sowth _|Left 168308 33§ 360 13.10
South  [Through + Right 168303 1251 1295 352
West | |Left 13249238 109 110 032
West  [Through+ Right | 1344239 309 362 17.15
brinces ap-Princes Hury Ext Narth | Through 168171 1997 1771 1132
South | Thraugh 173227 1749 1769 229
East Through 173116 1699 1662 100
) Narth | Left 13248693 342 351 263
Princes Matorway and Mount Ousley Road North | Right 13498695 151] 52 6556
West | Thraugh 173118 1693 1837 021
Narth | Right 13451327 28 30 714
North | Through 13451328 44 28 3636
) South | Left 13451324 137 1 338
Reserve Street and Gilmores Street
[south_[Through 13351325 57, a8 1579
West | Left 13451326 19 26 3664
West | Right [EER) 50 64 2800
East Left 13452558 EE 36 204
East Through+ Right | 13452553 83 75 964
North | Through + Right | 13452552 188 177 585
) Narth  |Left 13452557 a3 33 2326
Rabsons Road and Gipps Road South | Left 13452559 2 0 10000
South | Through + Right | 13452554 147 158 748
West | LeRt 13452555 5 & 2000
West | Through + Right | 13452556 EE| 32 39.13
East Left 13452538 75 72 -8.86
East Right 13452597 23 0 “10000
Rabsans Rozd and Northfields Ave Narth | Left 13452605 €6 73 1061
Narth | Through 13452607 EE 57 1122
South | Through+ Right | 13452600 50 71 1125
North | Left 13351189 a5 54 2000
) Narth | Through 13451190 310 204 146
Robsons Road and Princes Motorway On Ramp 0 =g 13451186 229 216 568
South | Thraugh 13451185 257 282 373
East Leht 13451281 47 34 6.38
East Right 13451282 3| 5 6667
East Through 13351289 7 5 1429
Narth | Left 13451286 2 “100.00
Narth | Right 13451287 13 11 1538
Robeans Rasd and William Strect Narth | Through 13451285 287 238 383
South | Lefr 13451277 15 0 -10000
South | Right 13451288 27 15 3444
South | Through 13451278 183 211 1530
West | Left 13451279 10 3 ~10.00
West | Right 13451280 24 1 3583
West | Through 13351290 7 12 10000
North | Left 13449252 13 23 7692
Narth | Right 32901 27| 10 7872
. South | Lekt 13449008 439 529 601
University Ave and Foleys Lane South | Right 13449009 11 32 195091
West | Right [T 340 357 500
West | Thraugh 13449012 15 3 7333
East Right 13452674 199 26 1357
e East Left 13452673 244] 318 3033
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Narth  |Left 13452665 319 362 1348

Narth _ [Through 13452666 367 351 7289

East Left 13452636 114 130 1204

Fast Right 13452637 211 222 521

University Ave and Irvine St Narth | Left 13452634 559 625 1181

Narth | Thraugh 13452632 77 50 390

South | Through + Right | 13452638 174 263 5115

East Right 165188 61 34 5410

East Through 166183 25 23 “5.00

University Ave and Porter Street North LEﬁ 168186 3g| 432 1026

Narth | Right 168164 315 338 730

West | Left 168167 450] 463 289

West | Through 168185 aq| 64 5000

East Left+ Through 13228974 193] 224 1606

o ) North | Left Ba&mnr 218 304 3945

University Ave and Princes Ramps North | Through+ Right | 13448373 166 270 §2.65

West | Through+ Right | 13448377 855 569 164

University &ve and Princes Ramps East Left 13454071 113 [1:] 3.03
Mean 20757 —I 21132 180
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Intersection Direction Mowement  Aimsun TID Survey Count Modelled Flow Difference GEH Relative Difference (%)
East Left 13452423
East Right 13452472
East Through 13452424
Narth Left 13452421
North Right 13452479
. North Through 13452430
Gipps Road and Berkeley Road South I 13350438
South Right 13452428
South Through 13452427
West Left 13452419
West | Right 13452435
West Through 13452420
East Right 173239
East Through 173237
Gipps Road and Eastern Street :u:: II-:ﬁht gi;
a g
West Left 173238
West Through 173240
Narth Right 13452242
North Through 13452241
. South Left 13452243
Gipps Road and Foley Street South | Throuh Bang
West Left 13452239
West Right 13452240
East Left 13451443
East Through 13451444
North Left 13452492
Gipps Road and Grey Street MNarth Right 13452493 DI 0.00]
Narth Through 13451445 LY 0.00
West Right 13451441 1 -100.00
West Through 13451442 0| 0.00
East Left 13452654 LY 0.00
East Through 13452653 3| -100.00
Gipps Road and Vickery Street South Left 13452649 0 0.00
South Right 13452650 0 0.00
West Through 13452644 DI 0.00
East Through 13449030 lI 100.00
North Left 13448079 0 0.00
Memorial Drive and Porter Street Nznh Right 13429031 2 5000
West Through 13449025 0 0.00
North Left 13448802 1 -100.00
Morth Through 13449737 9 1 6667
Memorial Drive North Bound and M1 Princes Hury :3: s;fr:tugh ::xg:ﬁ 1?; 0 -wg'ﬂg
West Left 13449736 11 10 -9.09;
West Right 134459734 12| 11 -B.33
East Left 13448816 4 1 -75.00
East Right 168314 0 0 0.00
Morth Right 168311 4 15 275.00
Memarial Drive South Bound and M1 Princes Hwy INEn:h T':mugh e = o T
ISuu‘th Left 13448825 17| 17 0.00
South Through 168315 11 10 -9.09
East Right 13451237 El 1] -100.00]
East Through 13451238 4 a -100.00
Narth Left 13451235 2 3 50.00
Mount Keira Road and Robsans Road Nurth — T = - oo
o iz .
West Left 13451233 2 0 -100.00
West Through 13451234 3| [ -100.00
East Left 13449230 0 1] 0.00,
East Through + Right 13449231 11 54 39091
Morth Left 13449226 0 15 inf]
+Ri -
Nt Dusley Road and Gaynor Avenue ::Lﬂ I::uﬁh Right ::ng ; g mggg
South Through + Right 13449233 of 0 0.00
West Left 13448727 o 1 inf]
West Through + Right 13448709 10 27 170.00
East Left 13451989 0 1] 0.00
East Through 13451930 1 2 100.00
. South Left 13451901 0 L] 0.00
Murphys Ave and Braeside Ave South | Right 13351982 1 0 -100.00
West Right 13451987 0 0 0.00
West Through 13451988 1 [ -100.00
East Left 168003 0| 17 inf]
East Through 167998 1 2 100.00
South Left 167999 0| 1] 0.00
Murphys Ave and Eastern Strest South Right 158001 3 1 p
West Right 168002 lJI 0 0.00
West Through 168000 lI 1] -100.00]
East Left 13452001 lJI 0 0.00
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Fast Through 13452002 1] 2 10000
South | Left 13352003 qf 0 0.00
Murphys Ave and John Street South | Right 13452000 qf [ 0.00
West | Right 13452000 0 0 0.00
West | Thraugh 13351955 0 0 0.00
East Left 13352577 1 2 10000
East Through + Right | 13452574 0 0 0.00
Narth | Left 13452570 0 [ 0.00
North | Through + Right | 13452571 0 0 0.00
Murphys Ave and Rahsans Road South | Left 13452579 2 0 “10000
South | Through+ Right | 13452578 [} o 0.00
West | Left 13452585 0 0 0.00
West | Through+ Right | 13452582 2 0 ~100.00
East Left 13352617 0 0 0.00
East Through+ Right | 13452616 0 0 0.00
Narth | Left 13252610 af [ 0.00
) Narth | Through+ Right | 13452613 qf 0 0.00
Northfields Ave and Princes Ramps South oft 353871 UI 2 3,00
South | Through + Right | 13452620 2 3 50.00
West | LeRt 13452624 0 0 0.00
West | Through + Right | 13452625 3| 3 0.00
East Through + Right | 13449191 0 o 0.00
Narth | Left 13449199 1 1 0.00
Morthfields Ave and Uni Entrance North Right 13449200 1] a 0.00
West | Left 1322919 of 0 0.00
West Through 13449157 qf 2 inf
East Left 138774 1| 10 200.00
East Through+ Right | 1348773 117 50 57.27
North  |Left #9243 0 0 0.00
) North  [Through + Right | 13443240 10 1 30,00
Princes Hwy and Mt Ousley Road Sowth _|Left 168308 4 3 2500
South  [Through + Right 168303 16 3 4375
West | |Left 13249238 109 33 5963
West  [Through+ Right | 13439233 2 2 0.00
] } ] North | Through 168171 32 31 313
Princes Hwy-Princes Hwy Exit South | Through 173227 32 19 3063
East Through 173116 33 118 7688
) Narth | Left 13248693 5 20 30000
Princes Matorway and Mount Ousley Road North | Right 13498695 1 32 3100.00
West | Thraugh 173118 144 71 1875
Narth | Right 13451327 [ 0 0.00
North | Through 13451328 0 0 0.00
South | Left 13451324 0 0 0.00

Reserve Street and Gilmores Street 4 I
[south_[Through 13351325 af 0 0.00
West | Left 13451326 qf 0 0.00
West | Right [EER) 0 0 0.00
East Left 13452558 0 0 0.00
East Through+ Right | 13452553 1 0 -10000
North | Through+ Right | 13452552 1 2 10000
) Narth  |Left 13452557 0 0 0.00
Rabsons Road and Gipps Road South | Left 13452559 0 0 0.00
South | Through+ Right | 13452554 1| 0 “100.00
West | LeRt 13452555 qf 0 0.00
West | Through+ Right | 13452556 qf 0 0.00
East Left 13452558 0 o 0.00
East Right 13452597 0 0 0.00
Robsons Road and Northfields Ave North Left 13453605 Dl 2 inf]
Narth | Thraugh 13452607 of 0 0.00
South | Through + Right | 13452600 qf 0 0.00
North | Left 13351189 0 1 inf
) Narth | Thraugh 13451190 1 2 10000
Robsons Road and Princes Motorway On Ramp South Right 3351188 3 3 100,00
South | Thraugh 13451185 [ 0 0.00
East Leht 13451281 qf 0 0.00
East Right 13451282 qf 0 0.00
East Thraugh 13351289 0 0 0.00
Narth | Left 13451286 0 0 0.00
Narth | Right 13451287 qf 0 0.00
Narth | Through 13451285 2 2 0.00

Robsons Road and William Street = [ouE |
South | Lefr 13451277 qf 0 0.00
South | Right 13451288 af 0 0.00
South | Through 13451278 1| 0 10000
West | Left 13451279 qf 0 0.00
West | Right 13451280 af 0 0.00
West | Through 13351290 of 0 0.00
North | Left 13449252 qf 0 0.00
Narth | Right 32901 1 [ 100,00
South | Lekt 13449008 qf 0 0.00

University Ave and Foleys La

niversity Ave a &Y= Lans South | Right 13449009 [ 1 0.00
West | Right [T 1 2 10000
West | Thraugh 13449012 0 0 0.00
East Right 13452674 0 [ 0.00
e East Left 13452673 qf 0 0.00
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Trmmmmmmmm mm——— North  [Left 13452665 1] 2 100.00
North  |Through 13452666 3 11 2222
East Left 13452636 4 16 16|  5.86 inf]
East Right 13452637 2 3 50.00
University Ave and Irvine 5t North | Left 13452634 2 1 -1 50.00
North | Through 13452632 1 3 200.00
South | Through + Right | 13452638 3 1 -2 6667
East Right 168188 EI 0 0 0.00
East Through 168183 of 0 [ 0.00
University Ave and Porter Street :z:: Il::ht E:: ':I g ': IOEEE
West Left 168187 of 0 [ 0.00
West | Through 168185 of 0 [ 0.00
East Left + Through 13454071 of 3 3] inf
- ) North | Left 13448974 0 3 3 inf,
University Ave and Princes Ramps North | Through+ Right | 13448372 7 11 [ 57.14
West Through+ Right | 13448973 B 30 28] 1400.00
University Ave and Princes Ramps East Left 13448977 4 2 -2| -50.00
Mean 234 472 038 283
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D Cardno Base Model Development Report
< Keiraville — Gwynneville Access and Movement Study

AM Peak - 8:00AM to 9:00AM

S IUEIEE Sample size Average Median Harmonic 15th 85th

Location / Direction LRe ?1Lgt9h [avg per Travel Time @ Travel Time Average percentile percentile

[meters] segment] [Ah:mm:ss] [hh:mm:ss] | Speed [kph] Speed [kph] Speed [kph]
Foley St/ Southbound 1,137.40 590.22 00:02:42 00:02:06 2520 18.27 4276
Foley St/ Northbound Auo 1,127.98 27375 00:02:33 00:01:54 26.48 19.68 4580
Foley St/ Southbound 1,137.40 546.26 00:02:29 00:01:59 2743 20.19 44 48
Foley St/ Northbound S 1,127.98 23858 00:02:19 00:01:49 2917 21.49 46.02
Gipps Rd / Eastbound 1,361.67 90.41 00:03:09 00:02:42 | 26.01 20.25 39.27
Gipps Rd / Westbound Aua 1,363.00 77.74 00:02:40 00:02:17 30.63 24 .84 42.21
Gipps Rd / Eastbound 1,361.67 69.56 00:02:59 00:02:33 2743 20.55 41.00
Gipps Rd / Westbound & 1,363.00 56.50 00:02:50 00:02:29 28.90 23.36 40.85
Northfields Rd / Eastbound 1,812.82 31238 00:04:23 00:03:17 24 .85 20.26 41.78
Northfields Rd / Westbolund Ao 1,812.82 | 271.09 00:04:25 00:03:21 24 60 18.99 41.08
Northfields Rd / Eastbound 1,812.82 271.09 00:04:25 00:03:21 24 60 18.99 41.08
Northfields Rd / Westbolund 5o 1,814.28 446 .86 00:04:26 00:03:24 2456 19.17 40.21
Robson Rd / Morthbound 1,880.61 o 179.85 00:03:22 00:02:40 3358 26.89 50.29
Robson Rd / Southbound - 1,877.84 13362 00:03:34 00:02:42 31.64 26.95 51.59
Robson Rd / Northbound 1,880.61 162.30 00:03:13 00:02:38 35.09 31.54 50.41
Robson Rd / Southbound SeP 1,877.84 11421 00:03:11 00:02:39 35.34 30.41 51.45

80018018 | 7 February 2018 | Commercial in Confidence 59
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Keiraville — Gwynneville Access and Movement Study

PM Peak - 4:00PM to 5:00PM

S IUEIEE Sample size Average Median Harmonic 15th 85th
Location / Direction LRe ?1Lgt9h [avg per Travel Time @ Travel Time Average percentile percentile

[meters] segment] [Ah:mm:ss] [hh:mm:ss] | Speed [kph] Speed [kph] Speed [kph]
Foley St/ Southbound 1,137.40 513.78 00:02:20 00:01:54 2916 2262 4528
Foley St/ Northbound Auo 1,127.98 31567 00:02:23 00:01:47 28.33 2215 46.57
Foley St/ Southbound 1,137.40 47337 00:02:17 00:01:51 29.91 23.65 45 64
Foley St/ Northbound S 1,127.98 322863 00:02:18 00:01:47 2936 2288 46.67
Gipps Rd / Eastbound 1,361.67 69.94 00:03:01 00:02:23 | 2714 23 42.19
Gipps Rd / Westbound Aua 1,363.00 68.97 00:02:35 00:02:13 31.63 2713 42 48
Gipps Rd / Eastbound 1,361.67 56.75 00:02:35 00:02:23 31.57 26.24 42.97
Gipps Rd / Westbound & 1,363.00 65.47 00:02:42 00:02:14 30.23 28.71 4274
Northfields Rd / Eastbound 1,812.82 51372 00:04:20 00:03:18 251 19.29 41.16
Northfields Rd / Westbolund Ao 1,812.82 | 43147 00:03:45 00:03:06 29.02 24.02 4223
Northfields Rd / Eastbound 1,812.82 43147 00:03:45 00:03:06 29.02 24.02 4223
Northfields Rd / Westbolund 5o 1,814.28 326.36 00:03:53 00:03:06 28.03 24 67 4276
Robson Rd / Morthbound 1,880.61 o 108.78 00:03:05 00:02:35 36.57 3235 51.66
Robson Rd / Southbound - 1,877.84 1859 00:03:02 00:02:34 372 32.34 52.15
Robson Rd / Northbound 1,880.61 82.23 00:03:06 00:02:34 36.45 34.51 51.68
Robson Rd / Southbound SeP 1,877.84 143.51 00:03:04 00:02:29 36.8 33.54 53.8

80018018 | 7 February 2018 | Commercial in Confidence 60
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Q’j Cardno

Shaping the Future
Our Ref: CW80018018
Contact: Jacob Martin
21 May 2018 Cardno (WA) Pty Ltd

ABN 77 009 119 000

11 Harvest Terrace

Wollongong City Council West Perth WA 6005

Locked Bag 8821 PO Box 447

WOLLONGONG DC NSW 2500 West Perth WA 6872
Australia

Attention:
Phone  +618 9273 3888
Fax +61 & 9486 8664
Email wa(@cardno.com.au

Dear www._cardno.com
KEIRAVILLE-GWINNEVILLE ACCESS AND MOVEMENT STUDY
CAR PARKING STRATEGY

Introduction

Wollongong City Council (WCC) has commissioned a Keiraville—Gwynneville Access
and Movement Study to improve their understanding of existing access and transport
demand in the area, and to mitigate the impacts of future growth.

This letter is provided in response to the parking component of this work, and concems
strategic recommendations to support the objectives of the overall Study, as follows:

> Examine and document the existing and future potential operation of the traffic and
transport system within the suburbs of Keiraville and Gwynneville; and

> Develop strategies to improve the transport system, reduce impacts on surrounding
suburbs, promote the use of sustainable travel modes and ensure that the transport
network can adequately accommodate future development.

For the purpose of the parking component of the Study, we have reviewed the existing
strategic and statutory planning frameworks. From this base we provide
recommendations based on the observed function and behaviour of parking across the
Study Area.

Australia e Belgium e Canada e Colombia e Ecuador e Germany e Indonesia e

Kenya e New Zealand e HNigeria e Papua New Guinea e Peru e Philippines e Singapore e ;g

United Arab Emirates e United Kingdom e United States e Operations in over 100 countries e
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Background

For the purpose of parking, the University of Wollongong (UoW) campus dominates the study area. The parking
demand from this source has an effect on the function of residential and commercial development, in addition
to impacts on recreational amenity at the Wollongong Botanic Garden and Beaton Park facilities.

Other significant land uses include the Gwynneville and Keiraville commercial centres, Beaton Park Leisure
Centre and surmrounds, Botanic Gardens, Morth Wollongong Station and Wollongong Hospital. The

requirements for, and impacts of parking, will be discussed in the context of these uses.

Literature Review

A short summary of planning documentation identifies the following components related to parking supply,

parking management and enforcement.

Table 1

Parking relevance of strategic plans

Parking-related recommendations

Wollongong 2022 =  Expand shuttle bus service to support peripheral commuter ‘Park and Ride’
Community Strategic Plan

(2012)

Wollongong City Centre =  Encourage developers to provide parking in consolidated off-street parking
Access and Movement locations,

Strategy (2013) *  |mprove parking guidance systems

Keiraville Gwynneville
Community Planning Project
(2014)

Comprehensive on- and off-street parking surveys

Increase provision of bike parking at the Botanic Gardens and retail centres
Improve enforcement of parking

Increase quantum of short-stay parking adjacent to retail

Improve parking wayfinding signage

Convert of informal to formal parking bays

Expand shuttle bus service to reduce parking demand

Undertake a Parking Strategy, including specifically for University
accommodation

Keiraville Gwynneville

Undertake an Access and Movement Strategy that includes parking

Implementation Plan (2015) *  Improve regulation and enforcement of parking
= Increase quantum of short-stay parking adjacent to retail
= Increase provision of bike parking at retail centres
= Improve parking wayfinding signage
Beaton Park Precinct Needs = Maximise on-site parking
Assessment Project (2015)
University of Wollongong = Consolidate car parking on the periphery of the campus
g;anéplésgr%aster Plan 2016- = Maintain existing student/parking ratio (5.4 bays per FTE student)
( ) = Increase on-campus accommodation
= Support carpooling programs
= Prioritise parking access fo those with special needs: vehides servicing
specific facilities, people with disabilities and University operations vehicles
= UoW to support Wollongong City Coundil to reduce the impact of on-street
parking on the local community
Draft University of = Maximise the efficiency of on-site parking
Wollongong Transport = |nvestigate carpooling, reserved parking and car share
Strategy (2017)

Investigate automated parking management and dynamic price structuring
Increase capacity for pick-up/drop-off parking

www.cardno.com
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Current Travel Behaviour

Mode share data has been extracted from ABS census data (2016) and Draift UoW Transport Survey Findings
Report (2017), suggesting that driving remains the primary mode for the majonty of work or education tnps.
From these sources, car-as-driver mode share was determined to be 47% for UoW students, 57% for Keiraville
and Gwynneville residents and 62% for employees within the Study Area. While mode share statistics are
difficult to find for other trip purposes, research generally shows that retail, entertainment and regional
recreation trips all exhibit higher driving mode shares than work trips (this is mitigated somewhat by the
increased vehicle occupancy for these activities).

The results of statistical review shows that the majority of visitors to the Study Area still require a parking bay.
MNaturally, this demand is clustered around the destination, with consideration made for availability and price,
walking distance and public transport interchange penalties.

While the provision of free shuttle bus services offers an alternative to driving, it also extends the range of
viable parking locations. This can help to alleviate the intense pressures on parking adjacent to high-demand
nodes (e.g. North Wollongong Station, Wollongong Hospital and the University of Wollongong). While this
means that that a greater number of residents are affected (due to the wider distribution of parking demand),
the impact is somewhat mitigated around these nodes.

Discussion

Within the Study Area, parking is generated by many sources, each of which are defined by different needs
and behaviours. The following discussion is intended to generally frame these differences, for the purpose of
determining an appropriate response.

In recommending parking interventions it is important to consider both the needs of the individual land uses,
and the potential conflicts between them. The following describes a series of recommendations, in the context
of the affected user groups.

University of Wollongong Parking

Current Student Behaviour

The UoW campus is attended by over 17,000 students (EFTSLs), according to the UoW Campus Master Plan
(2016). Of these, 12% live in student accommodation, though only 4% on campus. Previous surveys have
indicated that as many as 55% of students live within 2_.5km of the campus.

Typically, students tend to park for penods of between 2 and 6 hours and are generally more price-sensitive
than employees. Results from studies of other universities have shown that students are willing to walk further
to obtain free parking, and are willing and able to move their vehicle muiltiple times to circumvent timing
restrictions.

University students make up the largest group for parking demand, which is satisfied on-site by 1,029 ticket
parking bays (plus approximately 350 car pool and 150 specialty bays). This ratio of student parking is
significantly lower than that at other universities surveyed in the past, and is generally consistent only with
City-Centre campuses at UNSW and University of Sydney (see Table 2 below).
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4
Table 2 Parking provision by student population — comparison statistics
University Student Enrolment = Total Students per Comments
(EFTSL) Parking Bay

Curtin 18,000 6,750 27 Much of the parking is unavailable to students —

Bentley actual ratio4.2t0 4.7

Macquarie 18,000 5,060 36 All parking shared with staff

UoW 13,000 2,700 48 Majority of parking unavailable to students — actual

(2010) ratio 8.8

UoW (2016) 17,080 3,168 54 Majority of parking unavailable to students — actual
ratio 12 to 16

ANU 13,300 5,870 28 Proportion of parking unavailable for students —
actual ratio 3.6 to 4.1

uUsc 4,000 1,025 39 From ANU report

LaTrobe 22900 5,500 42 From ANU report

UNSW 29,650 3,000 99 From AMU report

USyd 32,250 2,500 12.9 From ANU report

ECU 13,200 4,890 27 From ECU integrated transport plan

UWA 15,500 3,400 46 Actual ratio available to students - 6.4 to 9.6 (a large
quantum of parking is available off-campus)

Murdoch 22 From ECU integrated transport plan

Soeurce: Curtin University Transport Study (2010), UoW Campus Master Plan (2016)

This relative lack of student parking can act as a supply constraint, resulting in higher sustainable transport
mode shares. However, in this case it appears that the free, unrestricted on-street public parking supply
surrounding the University is providing capacity for students, off-setting the effect of on-campus parking
restrictions.

As a benchmarking exercise, we have considered the following scenario, based on a reasonable
approximation of existing behaviour:

> student attendance: 55% of weekdays*

> percentage of students on-campus during peak demand penod: 75%*

> existing car-as-driver mode share: 43% (Draft UoW Travel Survey 2017)
> on-site student parking demand: 14,250 x 55% x 75% x 43% = 2,627
* indicative benchmarks from other university surveys

This can be compared with the on-site student parking supply of approximately 1,200 bays (assumed to include
all ticket parking bays plus a 40% proportion of car pool and specialty bays).

Therefore, the existing consumption of parking when classes are in session is in the order of 2,500 bays, of
which 1,300 are provided in the public realm. In contrast, the existing on-site student parking supply is sufficient
to accommodate a car-as-driver mode share of approximately 20%.

In 2017, parking utilisation data was collected from a sub-contractor at 10am on 14 February, 7 March and 4
April. On 19 September 2017, Cardno’s audit team completed parking utilisation audits for the remaining
streets in the study area. The overflow demand can be seen in the high occupancy of on-street parking up to
1,000m from the campus, as shown below:

www.cardno.com
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Parking utilisation within 1Tkm of the campus

The parking management of these on-street bays does not greatly discourage use by students: nearby, on
street parking is generally unrestricted or reduced to 2-hour parking only within 400m of the campus (as shown
below). This parking is also free, in contrast to parking on-campus, which ranges from $3.50 (for up to 4 hours)
to $9.60 (for 6+ hours).

MNote that there was very little parking demand observed to the north of the Princes Motorway. This further
illustrates the extent of severance created by that road.

www.cardno.com
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Parking restrictions within the Study Area

Current Staff Behaviour

In contrast to the student population, university staff have a much higher ratio of available parking. There are
over 1,500 dedicated staff parking bays located in Pemmit and Reserved areas, not including car pool and
specialty bays. This can be compared with a staff population of approximately 2,200 FTEs. Parking utilisation
collected as part of the Draft UoW Transport Survey shows staff permit parking (over 900 bays) operates at or
above practical capacity across the campus. However, the 600 reserved parking bays (dedicated and
guaranteed for individual users) remain only 60% full.

The Draft UoW Transport Survey results show that staff car-as-driver mode share is approximately 43%_ This
would suggest that the 900 permit bays are sufficient to accommodate this demand and may be acting as a
restraint on driving modes. MNote that the needs of part-time and casual employees usually result in peak
attendance figures being higher than FTEs, which accounts for the higher utilisation.

Recommended Response

The cumrent UoW parking strategy maintains a ratio of approximately 5.4 bays per EFTSL (Effective Full Time
Student Load). A review of other university provisions confirms that a ratio of 5.4 bays per student is generally
consistent with benchmarking. However, the actual provision of parking for students is well below equivalent
benchmarks, resulting in a substantial overspill of demand into the surrounding network.

The provision of permit staff parking appears to be creating a low driving mode share environment and is
therefore consistent with the sustainability goals of the University.

Reserved parking is inherently inefficient. Recent parking occupancy survey results (University of Wollongong
Travel Survey, 2017) suggest that only 60% of bays are occupied during peak periods. This would suggest
that as many as 200 bays could be reallocated to student ticket parking without significantly impacting the

WWw._carano.com
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availability of reserved parking. It is understood that there are a number of complicating factors that may make
reallocation infeasible in the short-term.

The University of Wollongong Master Plan (2016) rightly identifies that increasing the parking provision on-site
will have an impact on trip generation and local congestion. However, the large number of unrestricted on-
street bays in surrounding residential streets reduces the effectiveness of this constraint on trip generation.

It is not considered reasonable to introduce blanket parking restrictions in the area (i.e. 2-hour limits within
1km of the campus); existing demand is much too high to tackle with duration restrictions alone, and the needs
of the adjacent land uses vary considerably across the Study Area. Instead, a combination of paid parking,
timing resfrictions and other management measures is recommended to maintain a controlled level of on-street
parking demand.

It is recommended that paid parking be introduced in the vicinity of the University. Pricing would generally be
highest adjacent to the university, and starting at about $2.00 per hour (equivalent to or slightly higher than
the student rate on-campus), decreasing to zero based on distance and demand.

Pricing should be set at a level such that peak occupancy is maintained at around 90%.

The form of paid parking structure will depend on the individual street, but it is recommended that parking
adjacent to the Botanic Gardens would retain a linear payment schedule, supporting relatively short-stay use
for recreation purposes, while parking beyond this zone might use a Tee capped’ structure which supports use
for long-stay and short-stay parking.

MNorthfields Avenue functions as a primary connection from the Keiraville area, and the University, to the
Princes Motorway. This suggests that construction of high-quality pick-up/drop-off faciliies could be highly
attractive for drivers, improving traffic and pedestrian safety outcomes in the immediate vicinity.

The impacts of student parking occur only during session periods, with significantly less demand during non-
session periods and on weekends. There is potential to vary parking restrictions or pricing to account for these
differences, however there are a number of complications:

> Modifications using signage only create complicated regulations that are difficult to comply with. This results
in confusion and reduces compliance by visitors, residents, staff and students.

> Manual modification is likely to be overly time-consuming for Council staff.

> Where paid parking is installed, pricing and duration restrictions can be modified as required —clear signage
that states “Variable Prices — Check Machine” may be used to improve amenity for visitors outside of
session times. However, there is likely to be a degree of additional non-compliance due to this variation.

TAFE NSW Wollongong

Current Behaviour

TAFE students typically attend fewer days on-campus, and attendance is distributed throughout the day and
evening. However, students and staff may have a higher driving mode share due to the matenal requirements
of training (equipment etc.).

The TAFE site appears to provide a higher rate of parking than UoW, with a corresponding decrease in the
overspill effects into the surrounding residential catchment (as shown in parking surveys). However, the
location of the TAFE is also not conducive to overspill, being surrounded by regional roads.

There is a relatively low parking fee of $2/day for student and staff permit parking which may assist to retain
parking on-site.
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Recommended Response

The TAFE has the potential to create overspill effects in the adjacent residential streets, particularly where
evening classes overlap residential use of on-street bays. However, the location of the site geographically
constrains parking availability and the nature of coursework limits the opportunity for students to move their
vehicles to circumvent duration restrictions.

Therefore, should parking issues arise, a 2-hour parking limit (8am-6pm Mon-Fri) is considered to be sufficient
to mitigate the impact.

Wollongong Hospital and Wollongong Private Hospital (outside of the Study Area)
Typical parking strategies are described below to assist with planning and management:

Hospitals are intense sources of visitor and staff parking. It is generally expected that parking demands will be
catered for on-site and managed via paid parking. Overspill effects can be expected, and should be controlled
through short-stay duration restrictions (2-hour parking) and paid parking mechanisms to support the needs of
patients and visitors. A large number of residential streets in the vicinity provide unrestrnicted parking,
suggesting that a proportion of all-day staff parking is accommodated in the public realm.

Hospital destinations include a range of shift-work roles, requiring parking on-site to offset reduced public
transport opportunities and mitigate safety and security concerns. However, a large proportion of a hospital
workforce are employed during standard office hours; high-quality public transport options along with on-site
fee payment systems are effective at shifting transport to non-driving modes for these employees.

The close proximity of both hospitals to the Wollongong Station creates excellent opportunities for public
transport access via bus, shuttle and rail.

The variable nature of hospital stays means fixed duration parking can create unnecessary stress for patients
and visitors. Replacing duration limits with an escalating fee structure could be considered to shift long-stay
demand out of nearby streets while allowing visitors to park as long as necessary. A mobile-pay system is
suggested wherever length-of-stay is unknown to reduce the risk of unintentional overstays.

However, it is acknowledged that paid parking is unlikely to be supported by residents and this is therefore
recommended as an opportunity to be considered in the medium to long-term with a transition phase rather
than an immediate action.

Opportunity: Paid parking could be introduced in the vicinity of the Hospital, with duration restricted to 2
hours or with an escalating hourly fee.

Pricing should be set at a level such that peak occupancy is maintained at around 90%.

School Parking

Current Behaviour

Demand for school parking is intense and short-lived, restricted to less than an hour in the moming and
afternoon. Generally, staff parking is easily retained on-site, leaving only student pick-up/drop-off activities on-
street. The extremely high generation of demand during peak perniods often creates safety and network
operation issues. Effective management requires extensive intervention from both the Local Government and
the schools themselves.

There are several schools in the Study Area, including the Keiraville Public School, Gwynneville Public Schoal,
St Brigid’s Catholic Parish Primary School, Para Meadows School and Kiera High School.

Recommended Response

Issues with parking around educational establishments are centred around the parking behaviour of parents
at drop off and pick up times and the safety issues that result from inconsiderate and illegitimate parking.
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Parking around primary schools is generally more problematic than at high schools, although there are peaks
and troughs in terms of the number of complaints received and infringements issued.

These issues are problematic for residents living in the vicinity of the schools, with relation to property access,
verge and footpath parking, and visual obstructions; for the school children with regard to road safety, and for
the parents in terms of the efficiency of their journeys.

The main issues are summarised as follows:

> The lack of parking close to Keiraville Public School meant that people parked on the verge and on the
footpaths illegally.
> There is not always a crosswalk for the children and parking reduces the visibility of oncoming traffic.

If it is appropnate for parking to occur in locations further away from the school, itis necessary to ensure that
it is safe for children and their parents to access the school, ensuring adequate paths and crossing
facilities are provided.

> With parking on both sides of the road as well as the illegal parking, road narrowing occurred and resulted
in congestion along Gipps Road and Grey Street, which creates significant delays.

Schools could consider appointing wardens to assist parents with considerate and formalised parking/drop
off facilities, as well as coordinating safe passage of children from the roadside into schools._ If such an
approach does not produce compliance, rangers can attend the school and issue warnings or infringements
as necessary. Enforcement should be used as a tool to ensure compliance in conjunction with more positive
approaches to parking management.

> The kiss and drive is not effective as it only fits a small number of cars causing parents to circle around the
block until the area is free, and people have been known to park in the facility .
This is somewhat mitigated by the ‘no parking’ in school times, but supply is currently less than demand.

Kiss and drive parking should be monitored to prevent parking, and expanded as required to support
demand.

The fact that school start and finish times are so clearly defined means that hundreds of people are arriving
and departing a single location within a very short period of time. Staggered start and finish times may help to
alleviate parking issues.

It is recommended that Council engage with schools to support behaviour change trials and to monitor
progress. Where trials are found to be successful, the Council can support other schools by creating
guidance notes that illustrate a working process with case studies.

It is generally accepted that it is impossible to provide sufficient parking for pick up and drop off times.
Therefore, the function and management of on street parking surrounding the site becomes more important.

Council could require all schools to produced Green Travel Plans and Parking Management Plans._ Initially
these may be secured through planning applications and development approvals however eventually it
should be an aspiration that all schools have these plans in place, and the initiatives and outcomes are
measured and monitored.

A more comprehensive study could be completed to support the Parking Management Plan. This would
evaluate parking utilisation throughout the day in the areas surrounding each of the schools. The results would
help identify locations that would be suitable for shared parking, for example outside shops which are not highly
utilised until 10am and could be modified to school parking from 8-9am. Council could also provide some
guidelines to assist schools in communicating parking availability to parents.

Parking management plans for each school will be very site specific; however, undergoing the process will
help schools identify existing parking opportunities and may help them to implement shared parking
arrangements with underused parking facilities in the vicinity of the school.
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Parking for Recreation

Current Behaviour

Two generators are of particular interest within the Study Area, the W ollongong Botanic Garden and the Beaton
Park Leisure Centre. These destinations cater for local and regional recreation and can be characterised by a
high private vehicle mode share.

Demand can be expected to be highest on weekends and school holidays, outside of peak times for other
high-generating sources. This reduces the potential for conflict with other land uses; however, parking demand
extending from the UoW campus is likely to restrict access to the Botanic Gardens during weekdays.

Parking is provided in off-street parking areas at both of these destinations. However, peak usage is likely to
overflow into the surrounding road network .

Recommended Response: Beaton Park Leisure Centre

Issues have been identified at this location related to the general availability of parking. This is particularly a
problem on the weekend, due to sporting activities and during events. Observed informal parking even during
weekdays illustrates the lack of sufficient on-site parking to cater for demand.

The proximity of the Beaton Leisure Centre, Wollongong Tennis Club and the lllawarra Basketball Association
suggests that there may be opportunities to provide reciprocal parking, by agreement, to increase parking
supply during peak periods. Alternatively, a formal arrangement could be maintained between these
organisations, facilitated by Council, to create a common overflow car park for use during peak times.

When there are special events taking place that occur sporadically throughout the year, a special event
parking management plan should be produced and implemented by the Council.

A combination of parking wardens, event parking pemits for organisers, drop off/pick up points and way
finding tools can be used to ensure a satisfactory experience for visitors.

The nature of this site is that peak demand for parking can often be limited to a couple of very specific times
during the week. Although it is obviously important to provide a quantum of parking for these land uses, itis
not efficient to aim to cater for peak demand.

Council should consider improving the opportunities for overflow parking (through facilitating agreements
with demand generators) to improve peak accessibility and increase safety in the area.

The lack of parking availability during peak use can mean that heavy sports equipment needs to be transported
long distances.

Improved drop off facilities should be considered for the existing facilities.

Facility users may not be aware of alternative parking locations and parking congestion occurs in the immediate
vicinity, causing safety issues for both users and residents.

It may be appropriate to implement parking restrictions such as timed or paid parking in certain areas, to
relocate staff to the periphery of the Centre or off-site_

Recommended Response: Wollongong Botanic Garden

The Wollongong Botanic Garden functions as a regional recreation area with a high level of demand both from
local residents and visitors from other suburbs. The parking demand generated by these users can be relatively
high, but generally occurs outside of other demand peaks.
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Appropriate wayfinding signage and transport information is of high importance, as visitors may not be
familiar with the area. This information will empower users to identify the most appropriate transport service
or parking location.

In the event that sufficient parking cannot be provided to cater for the daily peak demand, paid parking
should be introduced. This acknowledges that the area is an important and sensitive environment, and the
provision of additional parking comes at a cost to amenity and natural heritage.

Retail Centre Parking

Current Behaviour

The Keiraville and Gwynneville Village Centres are both located approximately 1km from the UoW campus,
and as such are at the periphery of the generated walking catchment. It is therefore unlikely that there is a
great deal of impact from students parking in shopper zones.

Retail centres generally must consider the needs of visitors and staff. The parking hotspot shown on the
parking utilisation map in the vicinity of the Keiraville Village Centre suggests that this area is heavily used by
visitors. It is noted that bays are generally restricted to 1-hour parking in this vicinity.

Additional off-street parking within the Village Centres is available for use by employees and visitors.

Recommended Response

Parking issues in commercial centres are a concern for businesses; they fear loss of revenue as customers
are tumed away.

The Council should implement a parking user priority in its commercial centres to help support growth and
intensification. This would involve prioritising parking among the following types:

> Loading

> Public Transport

> Drop-off/pick up

> Short to medium stay

> Motorcycle/Scooters/Cyclists
> Disability permit holders

Consideration for other specialty uses (e_g. banks, taxis, emergency vehicles, deliveries etc.) should be
given, depending on the requirements of adjacent land uses.

Long stay commuter parking should be confined to off-street facilities, preferably in consolidated areas at the
periphery of the Centre.

Issues resulting from of the amount of available parking and periods of high demand can be managed through
timed restrictions and implementation of paid parking, where appropriate .

The primary use of on-street parking should be for short-stay visitor parking, particularly in and around
activated streets. This parking should be time-restricted to avoid illegitimate commuter parking or priced
on a demand-sensitive basis to promote vacancies. These could be altered during times of peak demand
such as at Christmas to encourage turnover.

Longer restrictions beyond 2P are suitable only for the fringes of a retail centre and accompanied by regular
and consistent enforcement. Non-compliance for free 3P and 4P parking bays is very high by employees,
where these bays are located adjacent to the business.

Paid parking could be considered in areas of high demand, as a tool alongside parking restrictions.
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Residents and Residential Visitors

Current Behaviour

It is expected that on-street parking requirements for resident vehicles are relatively minimal where the majority
of residences are single-unit dwellings with ample on-site parking. However, multi-unit developments catering
for University students from the UoW campus or other demographics may create on-street demand where
vehicle ownership exceeds on-site supply.

Residential visitor parking is generally provided by the on-street environment, which is the main use of such
parking in residential neighbourhoods. While there may be conflicts between residential visitors and other
users, it should be noted that residential visitation primarily occurs in the evening, minimising the overlap of
demand with other user groups.

Recommended Response

Issues related to parking in residential areas (particularly in high-density residential and mixed use areas)
commonly falls under one of the following types:

> Residential parking in visitor bays
> Hazardous or illegitimate parking on verges, footpaths and crossovers.
> Infill in traditional low-density neighbourhoods resulting in an increased visitor demand for on-street parking.

It is recommended to review enforcement practices to ensure that regular patrols are taking place that
encourage compliance with existing restrictions. Other regulatory practices such as timed parking or limits
on visitor parking are likely to be necessary alongside rigid enforcement.

Residential parking permit schemes can be introduced where the availability of on-street parking has become
an issue. It should be recognised that such schemes shift the burden of the cost to park the vehicle from the
owner to the Council. However, during the transition to a paid parking scheme, a short-term (3-5 years duration)
residential parking system is reasonable to allow residents an opportunity to adjust.

Opportunity: A short-term scheme would be attached to an escalating monthly fee, increasing at an agreed
rate for the life of the pemit system. (e.g. $50/month in year 1, $75/month in year 2, etc.).

If a long-term parking permit scheme is unavoidable, these permits should attract a fee commensurate with
their value.

Strata bodies can and do issue their own permits to their tenants and this is seen as an effective way to
enforce parking restrictions, and they should be encouraged to undertake this role wherever possible to
alleviate pressure on City rangers.

It is recognised that resident parking schemes are unlikely to be supported by Council and residents, however
will eventually be required to manage demand for limited on-street parking spaces. These recommendations
should therefore be viewed as an ultimate plan, which could be achieved over time through a phased rollout.
This could be implemented in critical sections at first to determine impacts, and utilisation surveys could be
undertaken to monitor the outcomes.

Commuter Parking

Existing Behaviour

The Morth Wollongong Station is located at the edge of the Study Area. There are a small number of formal
commuter parking bays immediately adjacent to the Station (Porter Street, west of the Station), but commuters
appear to park on-street along Porter Street and within the local residential neighbourhood (Hindmarsh
Avenue, Railway Crescent and Crawford Avenue.
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Given that the North Gong Shuttle runs direct from the Station to the UoW campus, a portion of these bays
may be consumed by students and staff from the University, as well as other commuters taking the train from
MNorth Wollongong Station.

Recommended Response

While there is generally an under-provision of parking adjacent to the North Wollongong Station, currently few
land uses are adversely affected by commuter over-spill into the surrounding streets. However, future
redevelopment of the Station surrounds could create a nexus for short-stay demand throughout the day. If this
should occur, unrestricted parking should be converted into time-restricted and/or paid parking to support retail
shopping, with consideration for an expansion of commuter parking either adjacent to the Station or in a
peripheral location accessible by shuttle services.

AWW . Carano.com
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Parking Management Plan

The following map depicts a potential on-street parking management plan reflecting the recommendations of
the above sections.

The intent of this plan is to reduce on-street parking demand by UoW students through imposition of paid
parking, simultaneously improving access to the Botanic Gardens. The time-restrictions in minor residential
streets assist in increasing capacity for daytime visitation without additional costs. Minor changes adjacent to
the Station relocate commuter parking away from minor streets

Overall, this Plan retains free all-day parking within the higher-order road network and areas beyond the
influence of high-demand generators such as the UoW campus.

The plan demonstrates one way in which the recommendations could be achieved. The introduction of paid
parking beyond the university frontage may not align with Council and community visions for the study area,
and other alternative plans could be implemented if this particular plan is not deemed appropriate. The
implementation of this plan could also be staged over time depending on changes in parking demand and
community perceptions relating to paid parking to help transition to this arrangement.

VIV Carano.com
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Principles of Parking

Parking management offers a broad and open field of discussion. Often cities try to solve the parking problem
by increasing parking supply. By now it has been intemationally proven that the provision of more parking
spaces induces more traffic.

The following guiding principles have been applied in this Review:
Free parking

Free parking that is available for all has generally been perceived as an ideal objective for both policy and
decision makers, with any proposed measures which have sought to constrain demand or determine priority
for access bitterly resisted, often in an emotional and irrational way.

This level of emotional response is related to the availability of parking and its significant role and impact on
the ability of private individuals to access employment and the range of services and facilities that the
community offers. The attitude of many people is that if parking is not readily available and accessible to
services and amenities, visitors will choose to go elsewhere.

However, all parking has a cost; in space, in opportunity, in construction, maintenance and enforcement.
Where parking is provided free of charge to users, the direct financial costs are borne by the Council and
passed on to residents via increased rates, or by businesses and passed onto retailers and consumers through
higher rents and prices. The opportunity costs are realised through reduced connectivity (land uses are further
apart), decreased local amenity (pedestrian paths, trees), and a higher economic burden for development (the
cost of parking infrastructure results in decreased investment in the area).

Support and encourage the use of a range of transport modes

Access for pedestrians, cyclists, public transport users and people with disabilities should be prioritised, and
balanced with the needs of the road network, in order to minimise congestion. The support of these modes will
help lessen the demand for parking in desirable and well-connected locations.

While the Council only has limited influence over local bus routes, the provision of convenient public transport
is a very important aspect of the transport mix, especially if a reduction of traffic generated by private vehicles
is desired.

Supply and availability of public parking

Public parking should be located in proximity to major generators and be managed according to a
predetermined hierarchy of use. This hierarchy applies primarily to on-street parking but should be considered
with respect to the off-street supply and specific provisions within public and private car parks for high priority
users.

The use of public parking should be monitored to determine hotspots and low utilisation areas so that
refinements to parking restrictions can be made. This will ensure a robust system that maximises efficient use
of available parking and thereby minimise the capital investment required to accommodate demand.

Parking management should be used as a tool for traffic demand management

It is understood that a perceived lack of parking availability can create an emotional response in car drivers,
particularly when there is no viable alternative to driving. Parking supply management therefore relies upon
effective alternatives to driving, through high-guality path infrastructure and public transport, such that the
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limitations on parking supply do not reduce the economic viability of the area, or create adverse impacts in the
surrounding environment. Provision of wayfinding information can also help raise awareness of little-used
parking areas a little further from desirable locations, which could be used if people are willing to walk.

In cities like London and Munich, core areas have relatively low levels of car ownership in spite of greater
wealth. This reflects a decreased availability of residential and public parking, offset by a high degree of public
transport accessibility and service.

Increases to parking supply

Construction of additional parking spaces should be considered where it facilitates desired activity within an
activity centre, and where the associated trips are unlikely to be undertaken by alternative transport modes.

Any increases in public parking supply should be considered in the context of all existing parking, and should
be managed in accordance with best-practice design principles.

Interactions with private parking supplies

Parking should be considered as an ecosystem consisting of public and private, on-street and off-street, and
considering all of the many needs of those people who use those bays. The optimal parking system would be
one where all parking is used efficiently, with the minimum amount of space devoted to parking activities. After
all, parking itself only facilitates activity; it does not create any of its own.

Wayfinding and Signage

The effectiveness of parking is greatly improved through supplying better information to users. This information
is typically provided in a range of media, including maps, mobile applications, static and dynamic signage and
prominent parking information.

A coherent signage strategy is therefore recommended across the study area, identifying off-street car parking
supplies and significant on-street parking. This may be implemented through static wayfinding signage
displaying route/location and supply numbers, using a design of signage consistent for on-street and off-street.

Parking prices are a strong tool to manage demand

To improve parking management as a tool for traffic demand management, a parking fee structure can be
used to preferentially benefit certain target groups, based on the ideal function for a particular car parking
location.

For example:

> A one-hour free period supports short trips including shopping and café visits

> Alinear per-hour rate effectively penalises long-stay parking while maintaining maximum flexibility for users

> A maximum fee can be used to support employee parking in selected locations — effectively giving them a
discount beyond a given duration of stay.

These demand management tools can be used in combination, with restrictions on duration to namow down
the target market.

Parking pricing levels should ideally be set such that demand peaks at approximately 85-90% occupancy.
Best-practice implementation involves ‘demand-responsive’ pricing, which increases or reduces fees based
on occupancy. This can involve different fees at different times of day, or different days of the week, and
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include a mechanism to modify prices on a periodical basis to maximise the utility of the parking. Demand
responsive pricing relies on a high degree of good quality occupancy and duration of stay data.

On Street Parking Management

The following describes a methodology used to determine parking restrictions within the on-street environment.
It is suggested that any implementation measures are reviewed annually.

>

1P Free Parking: Time restricted 1-hour parking is best used in retail precincts adjacent to fee off-street
parking. Employee usage tends to be very low, though enforcement is difficult given the high turnover.

2P Free Parking: Time restricted 2-hour parking is best used in residential areas, to support visitation
throughout the day. This form of parking may also be used where there is moderate commercial visitor
demand, to limit use by employees. However, where there is a scarcity of employee parking, free 2-hour
parking may be used illegitimately by employees (reparking their vehicle every 2 hours).

4P Free Parking: Time restricted 4-hour parking supports medium-stay uses such as recreational and
cultural facilities. However, such parking controls are generally not recommended where these areas are
located close to businesses. The incentive for employees and other long-stay users to park in these zones
ilegitimately (reparking their vehicle every 4 hours), is strong.

4P parking has not been recommended for the Study Area.

>

>

All day Free Parking: All-day free parking provides the maximum flexibility for users, but is appropriate
only when there is ample parking supply to cater for everyone. Where demand begins to approach 85% or
more of supply at peak times, alternative controls should be used to differentiate parking areas.

Time Restrictions: It is recommended that all managed parking be restricted to the 8am-6pm period. For
the majority of the network, this can be retained for Monday-Friday only, but in locations where weekend
demand is high, parking restrictions should be set for Monday-Sunday. Limiting duration restrictions and or
paid parking to daylight hours limits the potential impact on residents and visitors.

1P Paid Parking: Used in retail areas to support high turnover business visitors, and to redistribute longer-
stay activates to adjacent off-street public and private car parks.

2P Paid Parking: Used in areas adjacent to retail to support business and medical visitors; specifically
excludes use by employees and construction workers and all day parking.

4P Paid Parking: Allows a mixture of short-stay uses; specifically excludes all day parking.

Time limited paid parking has not been recommended for the Study Area.

>

Capped Fee Parking: Allows for hourly paid parking up to a set duration, with no additional cost beyond
this duration. This is intended to create spaces for employees and students to park in the public realm,
while still retaining viability for short-stay visitors.

First-Hour Free Parking: Used to promote very short stay uses and encourage rapid turnover of parking.
This is particularly valuable as a way to shift parking off-street, and away from the prime on-street locations.
Private car parks often utilise this form of parking management to shift cars onto their site, ensuring that
customers walk through their establishment and an increase in footfall. Its effectiveness can be diminished
if there is free parking in close proximity.

First-hour free parking does not provide the same level of advantage in on-street environments, particularly
where demand is already high. It also has less utility in public car parks, where the trip destination is largely
unknown.

First-hour free parking has not been recommended for the Study Area.
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Hypothecation of parking revenue

Paid parking fees are an effective measure of managing parking, by increasing the efficient use of a shared
resource. The revenue obtained from this form of parking management is, by definition, used to offset the cost
of enforcement and installation. Beyond this maintenance cost, paid parking revenues may be ‘hypothecated’
to improvements in transport and local streetscapes.

This provides direct benefit to the community and additional value over and above the impacts of managed
parking alone. International examples show that where revenue is hypothecated to local improvements,
patronage of these businesses and land values increase markedly.

Conclusion

This work considers a senes of strategic recommendations to support the objectives of the overall Study, as it
pertains to parking. This includes consideration for policy, planning, management and enforcement changes
as necessary to improve the function of the transport system, reduce impacts on surrounding suburbs, promote
the use of sustainable travel modes and ensure that the transport network can adequately accommodate future
development.

Yours faithfully

Jacob Martin

Team Leader, Transport Planning
for Cardno

Direct Line +61 8 9273 3819

Email: jacob.martin@cardno.com.au

VIV Carano.com
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Keiraville - Gwynneville Access and Movement Study

1 Introduction

1.1 Purpose

This Stakeholder Engagement Plan (SEP) has been developed for the Keiraville — Gwynneville Access and
Movement Study. This SEP aims to describe the communication and consultation approach and activities for
the review and assessment stages of the study, and keep key stakeholders informed during project tasks.

The objectives of the Keiraville — Gwynneville Access and Movement Study are:

> To examine and document the existing and future potential operation of the traffic and transport system
within the suburbs of Keiraville and Gwynneville; and

> To develop strategies to improve the transport system, reduce impacts on surrounding suburbs, promote
the use of sustainable travel modes and ensure that the transport network can adequately accommodate
future development in the area.

1.2 Project background

Wollongong City Council (Council) is undertaking an Access and Movement Study for Keiraville —
Gwynneville to improve understanding of existing access and transport demand in the area and to mitigate
the impacts of future growth. This will be achieved through implementation of traffic and transport strategies
to encourage sustainable travel behaviour and ease pressure on the network. Council needs to understand
the impact of planned development and infrastructure upgrades on traffic generation, accessibility, parking
demand, and the overall transport network.

Access and movement now and in the future is a key concem for Council, as well as local stakeholders. The
University of Wollongong (UOW) has recently developed the Wollongong Campus Master Plan which
provides a framework to guide the physical development of the campus to 2036. In addition, the community-
led Neighbourhood Forum 5 (NF5) group has been heavily involved in a number of strategies and plans for
the area including the Council endorsed Keiraville — Gwynneville Implementation Plan, and has been a key
advocate for this study.

The Keiraville — Gwynneville area and surrounds will experience significant growth in the coming decades
due to planned education and health precinct expansion to capitalise on the region’s knowledge based
assets, as well as increased housing supply in surrounding areas such as West Wollongong, Metro
Wollongong, Figtree, Dapto and Fairy Meadow.

1.3 Study area

The study area encompasses the area between the Princes Motorway (M1), on the northern and eastem
boundary of UOW extending south towards Mount Keira Road, east towards the rail corridor and North
Wollongong Station, and west towards Mount Keira Summit Park. A number of important destinations in and
around the Keiraville — Gwynneville area which generate a high number of trips per day, influencing access
and movement demand and behaviour. These include:

Keiraville and Gwynneville village centres;
The University of Wollongong (UOW) Campus;
UOW Innovation Campus (iC);

Wollongong CBD;

Wollongong Hospital;

Wollongong Botanic Garden;

MNorth Wollongong Station;

TAFE lllawarra Wollongong Campus;
Mount Qusley residential area;

Local schools; and

Sports and recreation facilities.

vV v vV vV
VoV v vV v

Access to these destinations via the road network is supported by major routes such as the Princes
Motorway (M1), Princes Highway (A1) and Mount Qusley Road. Active transport links exist to some key
destinations, however in general the network is disconnected and contains a number of missing links for
pedestrians and cyclists. There are also a number of bus routes in the area providing connections to key
destinations.

The study area and the key land uses are shown in Figure 1-1.
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Study area and key land uses

Figure 1-1
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1.4 Project milestones

The inception meeting for the project was held on the 9t of August 2017. Three stakeholder workshops are
to be held throughout the project to be attended by stakeholder. The future key project milestones are
detailed in Table 1-1.

Table 1-1 Key project milestones

Inception meeting 8 August 2017

Stakeholder Engagement Plan for review by Council Week starting 14 August 2017
Workshop 1 29 Movember 2017
Workshop 2 5 February 2017

Workshop 3 1 March 2017

Draft Access and Movement Study 13 March 2018

Presentation to Councillors 14 March 2018

Final Access and Movement Study 3 April 2018

26 September 2017 Cardno 3
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2 Stakeholder Engagement

21 Communication and engagement objectives
The aim of stakeholder engagement for the Access and Movement Study is to ensure that:

> Information on the progress of the project is communicated to key stakeholders in a timely and
appropriate fashion;

> Any key issues from stakeholder groups are identified early and are captured in the study during its
development, and

> The findings and recommendations of the study are comprehensive and address stakeholder inputs.

2.2 Stakeholders analysis

Stakeholders that have an interest in this project are identified in Table 2-1. These stakeholders may either
be impacted by the project or may influence or become advocates for the project.

26 September 2017 Cardno 4
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Table 2-1  Stakeholder list

Stakeholder

group Stakeholder name

City Council, fure
Sitrategy & Planning Division

body

NSW Roads & Maritime Services (RMS)

Meighbourhood Forum 5 (NF5)

University of Wollongong (UOW) — including
vanious internal stakeholders (e.g.
administration, student representatives,
Sustainable Transport team, UniCentre, halls
of residence)

Level of impact

High

Medium

High

High

Level of influence

High

High

Required
commitment

Roles and Responsibility

Project manage study, provide diredtion to
High consultant, facilitate communication between all
stakeholders

Invited to attend stakeholder workshops,

Medium advising on draft report and ongoing analysis,
targeted feedback sought on matters affecting
State road network operations
High Invite to attend workshops, a
| on draft report and ongoing analysis

‘ Invite to attend stakeholder workshops, advising

High on draft report and ongoing analysis, targeted
feedback sought on matters affecting access to
| and operation of campus

Issues/ potential issues

Parking issues

Active transport issues
Public transport issues
Road congestion
Environmental/ hertage
constraints

Planned transport upgrades

Planned upgrades
Bus performance
Road congestion

Parking issues
Safety issues

Recommended communication
activities

= WCC Project Manager lo discuss
issues as required

= Face-to-face meeling to discuss
known issues and options

= Face-toface meeting prior to
rkshop to discuss the study

Public portp e
Road congestion
Environmental/ heritage issues

Active transport issues

Public transport performance

= Active transport issues

Parking issues
Road congestion

broadly, review known issues (the
map MNF5 created) and invite for 2
reps fo attend workshop

= Face-toface meeting to discuss
known issues and options
= Email communications

= Letter and invite for 1 rep to

Invited to attend stakeholder workshops, * Public transport attend workshops.
Emm‘;{ RETITIER Low Medium Low feedback sought on draft report and ongoing = Active transportissues = Offerto meet to discuss known
anglysis = Road congestion issues
| = Email communications
ﬁ ) * Bus parformance = Letter and invite for 1 rep to
Public T ore. includi “';"‘m to aﬂ;"aﬂlmmm' m“hﬁf _ « Train performance attend workshops.
E Transport for 1 NSWw.'?I;.\ISﬁ:)nC uang Medium High Medium foodback Sougnton mattors ariecing prbi: + Active transport issues * Offerto meet to discuss known
transport aperations * Road congestion issues
+ Safety issues = Email communications
Invited to attend stakeholder workshops, . _ = WCC Praject Manager io discuss
WCC Active Transport Reference Group Medium High Medium e B : ;“’"’ irsportissues issues as required
transport participation = Email communications
26 Seplember 2017 Carano 5
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::I':;hnlder Stakeholder name Level of impact Level of influence E::i:r;r:am Roles and Responsibility Issues/ potential issues Ece:i::“r?!r:anded communication
Attending stakeholder workshops, advising on * Emvironmental/ heritage issues . . "
Other WCC divisions including Botanic Medium Medium Medium draft report & ongoing analysis, largeted + Public transportissues m@fwﬁﬂ“’jﬁw o discuss
Gardens, Waste, Senior Citizens Centre efc. feedback sought on matters affecting operations | «  Active transport issues ) ;
& clients X = Email communications
» Road congestion
= Letter as per above and invite for
= of Defore, W . Invited to attend stakeholder workshops, 1 rep to atiend workshops.
. ' o Low Medium Low feedback sought on matters affecting operations = = Road congestion = Offer to meet to discuss known
Reserve Hall & Depot L L
& clients issues
=  Email communications
= Parking issues
Routine community consultation & * Active ransportissues prese
Councillors of Wollongong City Council Medium High Medium representation, formal Council responsibilities . Pub!u: transport |ss.ues - Cu.!nulor niation .
including voting on resolutions *  Emvironmentall hentage = Project updates by enquiry
constraints
= Planned transport upgrades
Invited to attend stakeholder workshops, « Bus performance issues = Offer face-to-face meeting to
Private bus operators (e.g. Premier llawarma, Madium High Medium advising on draft report & ongoing analysis, « Public transportissues discuss known issues and
Dion's etc.), Wollongong Radio Cabs 9 feedback sought on matters affecting public X options, if cannot attend
= transport operations * Road congestion workshops.
A - * Road congestion Le | resid abo
Invited to attend stakeholder workshol * Parking| . Hne”oasr: e 'Ihm .
P ' - i en rworkshops, . ; P = Have your Say page with mapping
ey oynnenile Resigeatd Medium Medium Medium feedback sought on draft report & ongoing Public transport issues tool and feedback form
analysis * Safelyissues «  EOls invited to attend workshop
| » Environmental/heritage (10 places available for residents)
constraints
Invited o attend stakeholder workshops, * Active fransport issues * Letter o IBug, as per above and
Bicycle User Group (iBug) Medium High Medium advising on draft report & ongoing analysis, = Safety issues invite for 1 rep to attend
i feedback sought on matters affecting bicycle use | . Rpad congestion workshops
| = Parking issuas
Community organisations & facility operators = Active transport issues. . bove invi
E (.0 Wollongong Warkshop Theare, Invited to attend siakeholder workshops, L erepert e e or
Wisemans Park Bowling Club, St Brigid's Medium Medium Medium feedback sought on matters affecting operations ublic transportissues -
Catholic Church, Omar Mosque, St John's & their community members » Environmentall heritage * Offerto meet to discuss known
Catholic Church) consraints 1ssues
» Planned transport upgrades
= Parking issues
= Active transport issues . bove invi
Friends of Wollongong Botanic Garden Medium Medium Low Pl mlﬁ“&fﬁ?;rm.?“ Operatons | * Publc t"’"s':“ﬂ e Iie";r':s::“: ""’":m""’smw “
o & clients ER «  Environmental/ heritage Offer to meet to discuss known
constraints issues
= Planned transport upgrades
i Attending slakeholder workshops, advising on » Parking issues = Visit businesses with letter about
o " ) . ' draft report & ongoing analysis, targeted * Road congestion study, gather any known issues
E g Keiraville and Gwy F Hgh Medium Medium feedback sought on matters affecting local + Active transportissues on the spet. EOIs invited to attend
business community + Public transportissues workshop (10 places available)
; Invited fo attend stakeholder workshops, * Parking issues . :
S TAFE llawama (Wollongong campus) Low Medium Low feedhack south on draft report and ongoing + Road congestion Lty o5 pevandve and Iivte B
. rep to attend workshops.
analysis »  Public transportissues
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gzﬁ;““"’" Stakeholder name Level of impact Level of influence QR::":‘::":"m Roles and Responsibility Issues/ potential issues Ec’ﬁn"i'::'“d’d communication
» Pedestrian and cycling issues = Offer to meet to discuss known
«  Safely issues =2t

= Email communications

Schools (including Keiraville Public Schodl, * Parking issues

Gwynneville Public School, St Brigid's Catholic Invited to attend stakeholder workshops, * Road congestion = Visit schools with letter and gather
School, Para Meadows School, Keira High High Medium Medium feedback sought on matters affecting school * Public transportissues know issues. Invite to attend
School, Wollongong Performing Arts High communities » Active transport issues workshop.
School) « Safety ksues
o »  Parking issues

Other educational establishments (e.g. Invited to attend stakeholder workshops, * Road congestions N
Wollongang Conservatorium of Music, child Medium Medium Low faedback sought on matters affecting operations | » Public transport issues i EE ”T%é‘&dmm
care centres) & clients «  Active transport issues )

- * Safely issues
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221 Consultation and approvals

The Cardno team, where appropriate, will consult with the above groups (and others as may be identified)
regarding the project with the approval of WCC. Consultation outcomes will be recorded in meeting minutes
and in a project comments log which will summarise comments, actions and responses.

2.3 Key messages

The key messages employed during the three stakeholder workshops include:

> Woaorkshop 1:
- The objectives of the Keiraville-Gwynneville Access and Movement Study;
- Findings from the background review;
- Identified issues and constraints relating to the current transport network; and
- Findings of the crash analysis.
Workshop 1 will provide a brainstorming opportunity with the stakeholders. The Aimsun traffic model will also

be summarised and presented at the workshop. The workshop will provide the stakeholders an opportunity
to provide input into the study, issues and potential strategies.

> Workshop 2:
— Presentation of initial analysis and obtain feedback from key stakeholders;
— Draft strategies and plans for the transport network; and
— OQutputs from the traffic mode.

Workshop 2 is a refining session with stakeholders and will provide an opportunity for the stakeholders to
provide input in draft strategies.

> Workshop 3:
- Present findings of finalised strategies, upgrades and plans; and

— Identify a prioritised scheme for recommended upgrades, which will then be fed into the
development of an implementation plan.

Workshop 3 will provide an opportunity for stakeholders to prove input into the priorities scheme for
recommended upgrades. This will then be fed into the implementation plan.

24 Communication and engagement tools and techniques

The engagement tools and techniques to be used to communicate include:

> Letter to residents and other stakeholders;

> Have Your Say page, with mapping tool, feedback from, document library (including a FAQ);
> Face-to-face meeting with key stakeholders via workshops and meetings; and

> Email corespondence and project comments log (as mentioned in Section 2.3 above).

2.5 Communication protocols

Communication with the stakeholders will be conducted in liaison with WCC and the WCC Community
Engagement Team. The general protocol for the workshops is:

WCC to invite all relevant stakeholders and organise workshop meeting times, location and venue;

The WCC Project Manager and the Cardno Project Manager will attend some stakeholder meetings
together, as agreed. Cardno will record meeting minutes and update the project comment log. For some
stakeholders WCC alone will undertake the meetings.

2.6 Reporting and outcomes

Cardno will prepare a summary section in the Access and Movement Study, which will document all
consultation activities throughout the project, including inputs received and the outcomes of stakeholder
workshops.

26 September 2017 Cardno 8
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A copy of all meeting minutes and the project comments log will be included as an appendix to the report.
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WS1 Community Expectations

1 Road
2 Pedesfrian
3 Road

4 Parking
5 Parking
6 All

7 Pedestrian + Cycling

8 Parking
9 All

10 Parking
1 NA

12 Road
13 Road
14 NA

15 MA

16 Parking
17 NA

18 Public transport
19 MNA
20 NA
21 Road
22 All
23 Pedestrian
24 Parking
25 Parking
26 Parking
27 All
28 MNA
29 Parking
30 Parking
31 Parking
32 Cycling
33 Public transport
34 All

35 Road
36 All

37 Cycling
38 Parking
39 Parking
40 Parking

Gooyong St
Gooyong St
Everywhere

Rosedale Ave

Rosedale Ave

uow

All

Keiraville and Gwynneville
Keiraville and Gwynneville
All

MA

University Avenue
Keiraville and Gwynneville
MNA

MNA

uow

Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
MA

Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
uow

Botanic Gardens

uow

Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Gwynneville/Keiraville shops
Vickery Street

Speed hump or school Zone with speed camera

Footpath on the street

"Mo parking" signs closer to comers of all streets to increase visibility

Schoal pick-up designated zones

Residential only parking

Residential only parking

University annually reviews/audits success of access movement strategies
Increase number of people walking and cycling - make it a priority over car use
Better parking amenity for residents and businesses

Connections from study area to north Wollongong

Resolve parking issues and more marked parking

A vision document of direction with proposed fixes and outputto D.C.P

Future major interchanges - what is the plan with University Avenue low bridge
Defining roadway so parking doesn't block traffic fow

Criteria for assessing priorities of projects

Issues are considered and addressed

Parking at the uni, commerical properties and multi-unit dwellings is accounted for in the D.C_.P
Have livable suburbs

Support infrastructure for modal shift to active and public transport
Infrastructure list for state government investment and cooperation between government agencies
Set criteria to prioritise for these actions

Reduce fraffic speed and volume through feeder streets

Better communication with uni, council and community

Safer crossing at Keiraville and Robsons Rd, Gwyneville and Berkley Rd
Transparency from uni on student numbers, parking availability and survey results
Parking for Botanic Garden tourists

University to take responsibility for affordable and sufficient parking for staff and students
Balance resident and student needs equally

University recognises its important role as a member of the community
Carrpark space marking on street to manage parking

Resident permit parking scheme / lined markings on residental streets

Greater ranging patrols

Improved shared cycleway network off road

Maintain free shuttle bus

To ensure there is no conflict in planning with RMS projects

Change habits of driving

Solutions don't create secondary problems

Improve cycle links

Increase turnover near shops

More parking needed

More available parking
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WS1 Transport Solutions
No.

Mode
1 Parking
2 Parking
3 Pedestrian
4 Parking
5 Parking
& Public transport
T Active transport

& Parking

9 Parking
10 Parking
11 Parking
12 Pedestrian
13 Road
14 Train
15 Parking
16 Road
17 Parking
18 Pedestrian
19 All
20 Road
21 Road

L ocation
Gwynneville village centre
Gipps Street

Gipps Road, Gwynneville vilage

Vickery Street

Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville

Keiraville and Gwynneville

Keiraville and Gwynneville town

centres
Wollongong TAFE
UOwW

Keiraville and Gwynneville
Beaton Park

Morth Waollongong Station
Keiraville and Gwynneville
Keiraville and Gwynneville
Keiraville and Gwynneville
Robsons Road

Keiraville and Gwynneville
John Street

John Street

Solutions
‘Optimise parking signage to increase parking and safety
Widen street with angle parking on southern side
Remove pedestrian refugee island
‘Optimise car parking (pave/lines) on eastern side
Use technology / future technology for parking management - e.g. parking meters that give over-stay alters and automatic fines
Better integration of public transport network through better connections (links and transfers) - transport hub interchanges
Improve infrastructure to encourage active transport for main traffic generators - UOW, Gwynneville centre, Keiraville, hospital, TAFE, Botanical Gardens
For business districts:
- Parking meters for car turnover and control parking behaviour
- Strategies to eliminate revenue raising notion e.g. have first 30 mins free
Resdiential parking solutions:
- Timed parking
- Residential parking scheme
- One street side for short term parking and the other for residential sticker parking
Parking infrastructure: TAFE land parking multi-storey carpark for UOW, TAFE, north Wallongong station, Sydney commuters
Provide more parking or kiss ‘n’ ride at university
Iore footpaths e.g. port conservatorium
‘Various needs at Beaton Park like school carnival days very busy
Improve train timetabling to address car parking around station
Ensure new developments have enough parking
Signage for drivers to increase awareness of other travel options
Line marked spaces on streets with consideration of resident parking scheme
Assess crossing locations on Robsons Road junctions to provide additional safe crossing
Think futuristically of using technology, for example — technology based parking meters which give over-stay alters and possible automatic fining
Provide speed hump on John Street for traffic calming
There should be no left turn from John Street to increase safety
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Business Visit 06.11.2017

|55ue
- Delivery truck / deanaway frucks Businesses that provided feedback were:
- No disabled access - Friendly Grocer

1 Parking Friendly Grocer - BWS Delivery truck blocks access

- Car park is not fimed and parents of school children park there ’k"de's_cafe ]
2 Pedestian  Zanders Café ‘Candifion of footpath on Gipps Rosd is a concem - people are fripping over -'I'h.ew.hneﬁabnn
espedally the eldering - Keiraville Pharmacy
- - N .. - - Australia Post
- Parking on easfem side of Grey Street, adjacent to Zanders Cafe is untimed - BWS

- Manday is bin day and impacts on parking
- Liquor licence - dissbled toliet and ramp {owner Martin Aguis wouid like
someone to visit regarding this issue)

- Parking is & problem particularly with compliance

3 Parking The White Rabbit Parking near Zanders Café should be timed for atleast 4 spots

4 Parking Keiraville Phamaoy - Disabled parking needed Rangers to patrol area more often
- Timed parking on opposite side of Grey Street
. - Parking erforcement - Marked bays may help with poor parking practices
5 Parking Australia Post - Poar parking practices - Sharter length for parking mnes
g Parking BWS - Truck access

- Parking

- Incressed traffice and no increase in parking

- Extension of parking required

- Masonic buikiing was supposed o provide off street parking but not sure thisis
done

- Private car parks - peaple visiting Senior Ciizens Centre often sty longerthan
allowed

7 Paking  Gwynneuille shops




\r

wollongong

ity of innovation

443

1 Easiem 5 and Gip ps Fd Speadng veficles and hig h chances of trafc axddenk Foundabout needed |nthe cormer of < ppe Road and Eastem Sieet
2 <l ppz Rl rall crossing <apen uplevel crssing o north 9o ng acress Sip s S ke Cord mala md Woenona 1
3 a1 Abandoned 3k { primaily foreign unl studenks retur ng home) 1 Educion & unl o repurchass and sl used cars
4 Robsons and Dallas Heed mundabou; 1
5 Horthof Gipps Rd Ho dtandng dan on dl steet comers ok h of G pps R 1
5 Gocyong Spezdng car: uphlkown il and cit comners - danger iy . chiden and peo i walk g 1o the par. g Spead bump, dEW-3 o2 Ibelne marking, tramc calming neaded
7 aAppst Bl Speedng cars whe N entz Ing Gy Tnelk: Jilage 1 Speed humps at Bidge on s &, can
3 “Cipps R at Grymendlle shops Foad needs bo be wWde ned by 1200mM m b accommodate Increzsed b 1 Take some of Whemer's Pan b do thi
o Collage Wew ¥ther ks an eme gency evacuaionf pm College Wiew Extabe the onemaawomsor ww=m 1
10 Wt Qusley Rl Kankartruck nse on W Qusley 1
11 Kt ey jor acoess b unl over bt Qusley Rd 2
12 Euwara e dangerows | uncion, car. not followd ng Dad mani ngs, speeding though |undion 1 Bether uncti n maing. namow junckanand educe = peed
13 Socyong Long steep section of Goovong S k 3satety hazardwkh s peeding vehlcks 1
1 Fresiay & G pps Stoverpass [Daceadve andileqd use of 2xhaust brakes by trusks 3 they slow down %&,’;mﬁ‘g‘gfﬁg;’;mfw The exhanst ke nise 1 ERECH0N of g0 U1 g N b TIIE OF 00 Mot LS 23N AUSE Drakes In bult up 3R,
135 Pokerand Foles Kesp Qear' onthe Intersdion of Fomer + Unlverdty sk near up comng barc lgh: 1 Keep Clear ant he mersection of Poter+ Unkerskyst near upcoming trafcdgnt
16 Murphys and Rizedae D3 ngeni et from Rosedal Aeho WU ity Ave | acoident | nedtabie) - hade witten o councl 1
17 BRedde 3 Muphe [angenos et from B peside A o Mump iv's Ave 1
13 ey 5t Trcand paring 1
13 “ichery 5 and Acaca Rd Fast and dangenmlis divers 3R enda ngeing the Iies of cildren and aduks 1 Speed bumps.
20 Eastem and <wynne 1o on g bk turn from <wyane bo Easte milmted by parkng 1 Mowe no paring nacllmtnerrmmtneoomer
- Pedest 1an ciossing b kes
- Chdren crossing % Bnglcl's leanysemu
21 ishery 5 Dangerbo chldren fram nad users - 31 schootz WL have Aashing ights by 2015 bkt 1 H3T enough. Keep al our lids sate 3 - Zebia o g
- Speed num e
- Jeder s nage
22 Johin Strest John Steet I namow when cars parkon both sikdes of strest 1 JohnStrestshowd be o ne-way ol
23 Wt Qusley The Mo Ut Jusley Road et [amp o undabow s congested anddangerous |n peal. tmes, 4 Bl 0% ags from 1t ouskey 1t ponh sloe of ul
24 Hothads Avenve Kz and tdes ae neaded at bcatio ns such 35 HOK Malds Avene and 11brar carpark., 4
25 Kelrail Al PaNI g AcT0sE AINEWEE 0 K B AMCUt o 2e2 ancoming UEM: Wikn ednng divew s 2
HUME DS Mol PaINg Sfaces caud be Aheved F paming paming Ine namng: wee
26 Kelradle and Gwm el The amounk of 24l able 3 ing & paces 3 & reduced by hap-hazan paring 1 |RToIced 3 wel 35 3nged paning
Many urd siudents use kel radlekCon pevle 25.3 g berm car pa . unt they Bty m home. Wllongo g Coundl needs to develop 3 comp ENenshe
7 Kelradle and G el A 3 B A PTG I el AR !
28 Kelrale 3 nd S edle Farkg amund K & 3chal e mnger patiols woull mmnpeupe parking long tem. 1
Kore buld ng atne |ul e ans thatworkinen 3e meneat .30 and 7 amtaNng ang of the on stret parkl
2 U our st !
30 Rabsons Road Strest pang on o bsons 1d between gl pps 1d and MUMpY's 3 |5 u nattainable for reskie s dung unl hours. 1
&) Kelradle and Swmnedle Prdde ks and thelrviskor cannck acoess parking Inthelr cwn steet 2
<SRy atreet b clogged upwithcars fom unlverdty students, cars there the whole day makng k difcut for pa ks bo pam closeto kel mdle publicashod
32 “Srey Strest o pich. up Ehelr s 1
- Kelradle a0 G el Ther Iz.3 shortage of parlingInthe aeawhich wi onte b charge f lfa . Th wil encourage addHond car f
k would be an oppo tutkytoencou Rge car pooling by commuke & and Rduce the
A TUR-gtoRycar pam shoukd be Bult on LInersRy 13d In the Mount Qusley Ierchange profed., Which could be used by 3vanely of e B and solt
34 U 2 ressure on ciher acess poliks bo the Linverity. K could ako be an abernative locdon
wotkd be an el it and end uing camkibutia nhathe local camm ity by the Univerdy. ,L,a"amm,mm,&ﬂ@_ &
35 Kelrzdle and Swmnile Farkng Rnger: 2R heeded o Bqu3e people pankng acss diveways EH
- [ Studa s park bere Al days (s metimes for days) and walk thpughthe park bothe free bus fom Mo kh Gong ston. Mo 2¢alatle on street pariing for 1
e s or dsltors.dul g He weel.
57 Harkness Auenue Haness Auenue |5 effectively mase one-way due bo car. paned on both sides, mmnqnmvnnacar;anmmpass 4
38 A M e Pt fcted paing nescs t b exta ded bo iy more recklend steels in e 3 1
~ [R— i dongthe lengthot Muwm‘smenuelsexemyoavgemsumholaclorllnear dait because of parked T
Paning shoukd be madz to be 1hr paming befween 2 45pmo and JA5pm on schol dae
40 “Erey Sirest SRy Steetzhoud haetmed parkng 35 ul Fark here all day 2nd haxd to piok Nds up during school t mes 2 around Kelraille Publc Sofrl
41 Easiam Strest Ha to see when tuming ouk 25 Ca% pan too cose o cormer and danJen bs b oo mad 2
42 Cosgrove Anenue Dogl e e e s tsed 353 paming ol by LA studerts and has iigh e lidespaeds 1
4z ™ SOME Property DTS have comMvemted garages | o dudent 3000 MIodzHon el MINZING of street parkng. crating mull e studem occupances Wih it 4
Enough off of 10 Off stk pa i N Where every Ksldent owns 3 car
44 HIPd e fuen ve AR ane pamed requid iy on thecorner of Foley Street and HIlMew Senoe, maklng kadricut b emerand e the nad 1 A"no stopping dqn®shoud be placed here
45 I pps Road & G esile o AP K Deeds bo be Wdened by 12001 b 3cCom modale | 25 NG - takng SOme of WESMarts park. 1
46 aAppzRdanivickery Make G pps R EagtiFrances SHICRery T 0 UNGA out 3 0ne way system 1
47 <= pps Road and Murpie svenue Mahe A pps Foad onz way and Murphye Aven ue the othe rway 1
43 PokzrStrest oundabout Headng noth omo pundabow unabie bo pooeed 330 - S30am 1
49 @ ppz Road 1 Qpenup APps 030 1A GOSN 10 2358 LTANG MONEME.
50 I ppaBHRSt nea TG0y g et Mantain the’ o THRUGH date of GIpps Road past FINGal Street, Nt joiring Witihen side steet of Apps Road 1
51 PPz R0T and MUTpITyE Avenue 1 WaNEd panIng b on mEr MG 1w &g, Murphys, Gip s, e
52 Easiam Strest and Muphe senue 1 Une [aring bags |0 E3:ernSt and Murpnye Ae
- @ ppz Road near Faly = when pIEntInONeE: 0 REKIEr U MU D2 of GArbage NN o b emped 35 1 Ny &N U p 35 tram: Naans, 1
ok o meion ke the e bins ar
- Gwrynme Steet -wre pelevel . 56tz 3 precide rkfor boarling houss 1
Wit n residenid aregs, saay and pivacy |1z o1 resldenks and preschoal, fiood oo
55 Foley Street and i ppe Road Fght turnlane f pm Foke:y Road Inko <& pps Road when taweling south 1
56 <@ pp= Road and ickery Steet 00 ngestion a pund @ ppe Road at 5 Brigds plok up Hme 1
= Rabsons Road ok ume and speed of LG & pecialy on downhil szction: on the nokh and eomnoerplenhelsemon 1 Estend sohodl Zone oo pofthe il onzouthem and northern ske of the road
- Rabsons Road Car turningto head sowh on Rebsons 79 2o padesti Fobzons R de of 1 Estend schodl Tone west o n G pps Rd bo western slde of thel e Basction with Robsons
R undabou Rd
59 ippsRd Foor read mand pecialy on p nest and 1 Road markngs and repairt pedestian crosdng
Kelrzdle and Swm el Boaaalemerywngesheuamum ean; Tmomings, schoct dhop e and plok Up Y from 3p b Spm. The baMc can be ehactc and makes It Aot ta 1
o0 ene raredt S pps Road,
Kedradle 3nd S etle Trafc congestion around Kemuue punlcanﬂst Edgid school £ HD the vilages. | see schodl parents dalng legal L-4tums onthe comerof lpps Z 1
51 \MIlam Stevereday, Az ouk POk of St Bdgd chuch, plus mothe & dmdng uponto anea lesaredtor funeml heasas. (The predots pinc il was quite
Imechr and <t dct with pak s who braached He rule) Dedcated 'drop andge' area & each sohod, In the dde 2 Eets, b on<ipps Bl
52 Kelrzile and Swmnile Farents cosdm pads In beavy traflcwith o wimthalclipop 1 “hcle area 25 3 40 km per bour zone, ok |ust sohool 3 Ras.
= Jdohn Street 1 Set up John Strest 35 3 400V s peed Zone
4 Rabsons Road Ther aresky bt dstance ksues on Robzons Road 1
l6s Foley Street Foley Steet has 0 e 3 rat-un Into bowwn 1
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Issues - Public Trans po

1 Crawford Avenue
2 Crawford Avenue

3 Crawiford Avenue

4 Everywhere

5 Keraville and Gwynneville
8 Cochrane Street

7 Robsons Read

auow

2 North Wollongong Station

10 Keiraville Shops
11 North Wollongong Station

12 South of High schools- north end of Foleys Lane

13 Brasside Avenue area

4 Rebsons Read and Gipps Road, Rebsons Road
and Norhields Avenue, Keiraville and Gwynneville

15 Gywnneville and Keiravile Shops

18 North Wallongong Station

17 Botanic Garden - Gipps Road

18 Foleys Street near Porter Street

19 Everywhere

20 Everywhere
21 Norffields Ave

22 John Starea, Gipps Strest
23 NW Cnrof Foleys Strest and Gipps Road

24 Everywhere
25 Robsons Road and Gipps Road
28 Beaton Park
27 Everywhere

28 Keiraville and Gwynneville

29 North Weollongong Station

Wehicles speed on Crawford Avenue
Burs (£107) too large for he street, taking up both lanes, and the tumns - runs residents off fhie
road

ehicles parked over white ines make it dificult for buse s to maneuver on bends

Changing free shutfie bus to paid service will add congestion

The free shutfle busis an L nd should be maintained asit rage s public
#ansport use rather than driving and congesing roads and parking

Parked cars on both side of Cochrane Steet make it difficult for buses fo navigate

Bus stop shelters are needed on Robsons Road

Centralise pick up - bus into the uni fom cutlaying areas for student travel

Train senices are infrequent, and only amive onde per hour in both diredtions, causing many
students fo wait a long fme for the next service.

Extend the free bus service to Porier Street and North Wollongong station

Tram of shuttle bus to service retad areas in Keraville and Gwynneville

Light ral between Norh Wallangong stafion and UOW

Extend the free bus service o assist elderly and disables e g Braeside dose, Gipps Rd, or have
more fee bus routes

Maore feebuses

Shuttle bus does no service stops
Free bus to senice Gwynneville and Keiraville Shops
Shuttle bus to include Morth Wellongong Raiway station on weekdays and weekends. Itis very
difficult to park on weekdays, especially after 9:00am.

Bus should go o Botanic Gardens - seen in ather cifies timetables from dity to botanic gardens
V...

Exira free bus siop near comer of Foleys StreetPorter Street - many students Fve in that area

Bike racks on buses

‘Shuttle bus route extension via Keiraville (to Uniand Figre eMan gerton/West Wollongong)
Light radl between fe uni and he city. The free bus wont be free forever as it is govemment
funded

Buses for rate payers for John Stret and Gipps Street

Move bus stop up Foley Street orin front of Bowls. Too congested being too much raffic and foot
#raffic in servo carpark

[Even with better than average bus routes in Kewaville and Gwynneville its sfll hard o bus iton
weekends and public hobidays - can this beimproved

‘Shuttle bus - put schematic diagram in buses which shows route and parking areas. Parking at
Baaton park Baskeball stadium should b and get cars off fh

Appropriate bus stops are needed within suburbss of Keiraville and Gwynneville

Meed additional services to fhe lawarra. The frains are full on any given day, even Satrday and
Sunday momings at 7am, it’s great to see our pecple traveling to Sydney for leisure, but standing
for 1.5 hours is unaccepfable. | commuted o Sydney 30 years ago and train travel has not
improved here since then.

Stops have been removed at Fairy Meadow causing commuters to park at North Wellongong
Stafon

Number of times.

issue raised

1
1
1
1

Provide more park and ride locations in e sumounding suburbs
|den §fy what percentage of staff'students would be wiling to mode shift o using a bus if a Tree bus
connecing Keiraville/Gwyneville to say Figtree/Cordeau: Hei Keira was i

Discuss with the bus company on whether re-routing e Mo. 10 service would benefit more of fhe
community andfor refocate fhe bus shelter in Cochrane Street to where it can be better ulised on
Rebsons Road.

Detention basin behind the high schod ©o be added parking and linked to free bus orunilocalbus
route
Provide a ram/light rall up Gipps Road and Robsons Road
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Issues - Pedestrian

No. Locafion Issusl et
Mmmdnwjmmuuhummhmkdnmtﬂ
Foctpath along the street o Sperring Park d Gardens and
1 Murphys Avenie Footpath for soliers and wheekhar access tothe Gardens
Faoq:aﬂmnllebmancgaldensdeoflruﬂlysm
Need o high padestrian volume and )
2 Greenacmes Road pa H - Sor Gizabled access to G bes
3 Rabsons Road Fi ith needed e of Robsons Road
4 Vickery Streat Pedestian crossing is neadad for schood chidren
N Safe = Relysons road for age
5 ‘Gipps Read and Rabsons Road Keiravile generally
8 Balgowne Pedeslmmaswumwsmdﬁunﬁmn
7 ‘Gwynneville town cenfre Rased Crossings are needed s
Imwedtxmahsmm-edhummﬁabhm
8 Botanic Garden Agcess for elderly in car park ofthe South Coast Writers Centre is poor with uneven ground (south west
end of the Gardens)
9 Ral 3 Throsby and Norfh Anofer rail crossing between Throsby Drive and Morfh Wollongong stafion fior pedestians and oyclsts
0 Kewraville Shops, Uni, City, Beach FW\]E“E Tversity, Gy iluﬂ T
1 Theosby Drive i hrosty Drive o Finders 5t
2 [Eastem Street Mmmﬂsmmmsﬂeofmna
<] ‘Gipps Read and Rabsons Road anpaﬂlbﬂleomsecmmafh\uc
wponniesb(pe(tsta\smdcydsswmlﬂwqin cpenlnhpassath)psR:ad
“ ‘Gipps Road at ralway Oniy currendly at! ramway badge.,
and Norh Wollongong ral stafions overpass
5B Theosby Drive and Flinders Street Befter fram -] sty by bunnings cuts off ian ac08ss
- In his city of nncvation couldn't we find ething betiem and tar fo surta
% Maorthwest comer of Fdeys Steet and Gipps Road walkways, Big safelyissue for aged wakers
7 Murphys Road memmmysmmmﬁmnma
B Everywhere 3y g Sgnage and iC for cyclists
~ Any new pedestrian o cycheways should b where pacical
) Everywhere - Murphys Avenue Sharad puihe nesded on Miannys AV
. Access io Northfiekds Ave ‘Curly Whirly' cverpass is dangeraus for cydists and pedesirians - exient curly
20 Northfields Avenue pedestrian ovepass whity 1o other side of uni enfrance
kil From Uni o TAFE Texture coat paint has wam off overpass bridge - exiremely sippery
2 Wiliams Steetand Grey Street Proper footpaths for walking on instead of the road - Williams St and Grey St
) Gipps Road at rabway Pedestian Bike path under rail at Gipps sreet - doubles as fiood bypass
Fix patvaays first but we need more
P Everywhere Gl up fodtp g
25 Keira Oval Wery weton hill and was used by uni stedents and msidents for acoess to MtKeira - would love apath
5 of Robsons Road Pvenue Maintain waking trails - Osbome tack and tai to Mt Pleasant and rrails 1o Mt Keira (fhis rail is part of
Heiravile)
7 Everywhere Awakipath from the mountains to the sea - stroller and bike Fiendly
% Speasing Park fs this e right nam7) on Speaing A Meeds footpah - oo hard o push strollers, wheelchairs over fhis section
- - Fooipath that are even fr the eiderly, young & everyone. Bad accidents have happened due i weven
0 a = Road Street lighting along Greenacre rd is terilbe and this isa popular pedestrian wakway - also need paths
31 of Robsons Road Averue  Repair same of the frack - widen if a it more so that maore than one person can walk up there at a time:
» Eastem end of Path through here i shed oat and difficult to push a stroller fhroagh. Nearly toppled the strollar over
Vickery Sreet going down fo the bridge to Greenaces Rd - cut theough is very handy.
W Remaove the trees near the roundabout on 2 Robsons Road very dificuit to walk along the track. Walking
Road
B of Rebsons ANEIUE | - need to walk on fhe road because of he rees
) Narth Wollongeng Stafion Footpaths are disconnecied
- Ancther enrance ©o Botanic Garden to encourage wider use
£ Botanic Garden Eas puthc acecs
= (Greemcre Road Street lighting dlong Greenacre rd s temlbe and fis isa popular padestrian wakway - also need paths
a Keiraville and Gurynneville There are insufficient patways, almost zero
= eiravilie and Guymerile There are alack of footpaths and he condifions of existing footpats are i very poor condifion, credting
e mne a tip hazard,
5 Would like o see mom pathways arcund key amas. Wollongong university should PAY or atleast
Ed Keiraile and Gaynneville cantriwie given hat ey are cansuming the subub
40 Crawford Avenue There are lackng fofpaths at the norhern end of Crawdord Avenue

mber of times
issue raised

(SRR

[ ORI,

W@ -

Suggested Solution

Footpat

- Pedestrian crossing 1o keep kids safe

- Chidren crossing 5t Brigid's Primary Scheol
- Zabracossing

- Speed humps

- Clearer signage

‘Getrid of road island near bowiling ciub

atfhis pant - miy

Footpath hatare even and flat. Le. Safe 1o walk on
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Issues - Cyclist

Issue/Comment

Suggested Solution

1 Uow
2uow

3 Robsons Rd

Ewerywhere - Gipps rd to Stuart Park, cnr of Robsons

4
and Morthfields Rd, Gipps Rd 1o City Beach, Uni,

5 Gipps Road
6 Mt Pleasant and Mt Ousley
7 Gipps Road near Freeway overpass

& Mt Keira

9 Entrance to Uni &t Irvine & northfields, Everywhere

10 Botanic Garden

11 Porter St

12 Keiravile Shaps, Gwynnevill Shops, Gipps Road at the
north-wast comer with Grey Streat

13 Everywhere, Thorsby Drive

14 Gipps Rd and Freeway
15 Uni on Marthfiekds

16 Gipps Road at raitway

17 Everywhere
18 Everywhere

19 Everywhere
20 Everywhere
21 Everywhere

22 Everywhere - Murphys Ave
23 Northfiekds Curty Whirly - fwy overpass acoess
24 Botanic Garden

25 Everywhere

26 Gipps Rd at raitway

27 Nyrang Park

28 Greenacre Rd Resarve

20 Keiraville and Gwynneville

30 Keravile and Gwynneville

31 Keravile and Gwynneville
32 Keiravile and Gwynneville

33 Narkh Wallongang Station

Greater integraiion of bike plans for the kgal commurnity (idea fram uni)

Cycle path required all the way up and down Robsons Road o try and alleviate some of the raffic
Dedicated bicycle paths from Keiraville fo City, Beach, and University
Cyclewsy Uni - to CBD, Stuart Park. Norih and South Beach

Cycleway down Gipps Rd throught to Stuart Park

Innavation Campus.

Mew cyclewsy footbridge from Mt Pleasant aver Mt Ousley road to University
Free bike exchange sysiem around fhe suburbs

Plan summit access via adjoining suburbs that have interconneciing oycleways and footpaths
Promote it Keirs as cycle destination

Bikes for hire - as per paris with their velo systems
Free/Hire bike scheme - may need lockers, not justracks OR shop fron @ keiraville, gwynneville, uni
Footpaths and cycleways i the Botanic Gardens

Foctpaths needed in Porter st which can be used as s cyde path

Parking for bikes
Cycle paths to continue rather than stop eg Throsby Drive - there is no footpath and no bicyde path
‘Cycle paths on northemn side of Throsby Drive from fraffic lights to Rlinders St

Create an on road bike land on Gipps road over the freeway
Bike path goes nowhere from here - stops at the Uni bus stop
Limited opportunities for pedestrains and cydists i cross railway line - apen undempass at Gipps
Rosad. Trammwsy bridge fails pedestrains. Only crossing points cumently st Smith St underpass,
y bridge, and North rail statio o
Council to dean bike paths more often of giass and low hanging trees

Cycling cannedtions fram Uni to Figtree
Cyclists ring your bell signs.

wayfinding signage between north gong station and iC for cydists and pedestrians

Any new pedestrian or cyclewsys should be shared paths where practical

Shared paths needed on Muphys Ave

Access to Northfields Ave 'Curly Whiry" overpass is dangerous for cydists and pedestrians - extent
curly whirly to other side of uni enfrance

Support bike though botanic gardens on designated route

Cyclists facilties between Gwynneville and coast, non existent, family fiendly, cycles on bus (st least

4

Pede strian Bike path under rail at Gipps street - doubles as flood bypass

Link a cycleway through here to make a safe route to Beaton Park, North Gong station, Wallongong
City, and beach et

Cycleway through tramway. Repair potholes. Remove weeds o allow open park land environment

Have lived in Gwynneville for 25 years. Would love to see uni student riders wear heimets and use
bike lights.

Insufficient cycle ways for people to fravel io and from Gwynneville to the hospital, university or
Wallongong

Bicycles shoukin't be on roads because they are a danger

Cycling too with university parking ni

Cycling north on Parter Street from North Wallongong Stafion is dangerous for cyclists traveling to
Tafe and UOW as ey are required fo cross dangerous intersecfions

Bicycles get vandalised st Morih Station

Pramote cyciing and create bikes paths and be supparted in our plans

Promate UOW cyding promotions to local community and show support in local plans

Proposed oyclewsy will prevent parking between Gam - 6pm on Gipps Rd

Cyclepaths following watercourses coukd solve problem of digointed cycle paths (away
from roads). Waterways provide a direct route

There is no underass at his point - might mean that one is suggested

Bigycle path should be relocated 1o ofher side of road forincressed safety
Provide more secure bike parking at Morth Stafion

34 Narh Wallangang Station
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Issues - Other
Location IssuefComment HumBeratimes Suggested Solution
issue mised
1 Shared path next © TAFE oval Clean up skong freeway around uni and TAFE 1
2 Keiraville Primary Cars need i cross intersection before Lollipop lady steps into trafiic 1 Training for Lallipop lady
Keep boarding house style out of small streets - we are a village
3 Everywhere, College \iew area, Gywnne Street Parking is a disaster 5
Moise issues
There should be a duty of care or an about the ints for bad behaviour of uni
4 Everywhere students 1
When uni imvolves tenants, consider the number of
5 Gipps Road near Fairy Street garbage bins to be emptied as many end up as traffic hazards, not to menfon the traffic flow on 1
the busier streets when bins are being emptied
& Everywhere |zonic walk from Mt Keira to the sea via Botanic Garden 2
Proposed development a no § Gwynne st Gwynneville - we believe it is a commercial
7 Gwynre St development, traffic issues, sets a precident for boarding houses within residential areas, safety 1
and privacy issues for residents and preschoal, flood zone
8 Al Limit number of car per house eg - we have local house with § cars belonging to boarders 1
9 Everywhere Bicycles and pedestrians shoukd have right of way - not cars 1
RMS/UOWWCC/NFS joint submission to Bike plan - source doc for future warkshops from
10 Al N 1
Jacqui @ UOW
Utilise the great features of the escarpment more effectively. Make Keiraville a hub for outdoor
11 In e bushland north west from end of Gooyong 5t activifies, such as proper (and maintsined) mib trails. Move Tost' walking trails. Generate 1
acfivifies laading fo revenue et hack fo WCC to help pay for upkesap
Eastemn end of Greenarce Rd ReserveTrammways near The walk way which exits to Vickery Street needs to have "bark chips’ or gravel put down as
12 1
‘ickery St becomes very muddy
13 Westem comer of Robsons Road and Maorthfelds Avenue Meed o clear as much lantana as possible 2
4 Suynnevile and Kewaile area, Thiosby Drive 1o Acacia &2 Y eep traffc away fram Beatan Park, Wisemans Bowling cib and St Brigids Scheal 1 prioniog dui ettt
UOW should educate students on the best ways to travel to campus and
15 UOW 1 promote the use of acfive and public ranspotrt This can be done especially
for first year students.
16 Al 1 Suggested strategies should align with future govemment
17 Koolabong Oval Plans/Events st Koolabong oval are set o increase. Road network will suffer accordingly 1
18 Everywhere ‘Carcentric community - students still choose to drive 1
19 UOW 1 UOW shoukl be responsible for reducing students parking in suburbs.
is too limited - Road, Vickery Street, Berkeley Road, Acacia
20| Trsffia madel Avenue - if parking spreads this will cause an issue for Gwynnevile Schoal ’
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Draft actions in response to community comments

Traffic

Potential intersection improvements

Gilmore Street and Fisher Street - Pedestrian Refuges (Completed 2018/19)
Robsons Road Gipps Road - Pedestrian Refuge (Completed 2018/19)
Robsons Road and Northfields Avenue (University VPA)

Eastern Street and Gipps Road

Porter Street and University Avenue

Bulwarra Street and Pindari Street

Murphys Avenue and Rosedale Avenue

Murphys and Braeside Avenue

Murphys Avenue and Eastern Street

Eastern Street and Moore Street

Foley Street, Gipps Road and Porter Street

Robsons Road and Gipps Road

Potential locations for traffic calming

Gipps Road at Motorway bridge
Vickery Street

Acacia Avenue

Robsons Road

Gooyong Street

Murphys Avenue

Francis Street

Gwynneville shops

William Street

Robsons Road and Murphys Avenue
Robsons Road and Gipps Road
Bulwarra Street

Berkeley Road and Gipps Road

Review safety around schools

St Brigid’s School

Keiraville Public School

Gwynneville Public School

Wollongong West Public School

Edmund Rice College

St Therese School

Keira High School

Wollongong High School for Performing Arts
Para Meadows School

Mount Keira Demonstration School

Guardrail — New

University Avenue — Memorial Drive to Porter Street east side. (Completed 2018/19)

Public Transport

Bus Shelter 113 Robsons Road (Construction 2019/20)

Maintain and further promote

Keiraville/Gwynneville Shuttle
North Wollongong Shuttle
Wollongong Shuttle
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Parking

Implement Marked Parking Bays
¢ All suburbs in study area
Review timed parking

University of Wollongong

Botanic Garden

Keiraville shops

Gwynneville shops

North Wollongong Station

Keira High School

Wollongong Performing Arts High School
Edmund Rice College

Review Ranger patrols

s All suburbs in study area

Cycling/Pedestrian
Include suggested footpath locations in future programs

Botanic Garden Rainforest walk. (Completed 2018/19).
Murphys Avenue - Robsons Road to Grey Street southern side. (Design completed 2018/19
Construction 2019/20).
Robinson Park - Crawford Avenue to Mountview Avenue. (Construction 2020/21).
Crawford Avenue — Porter Street to #3 east side. (Design completed 2018/19 Construction 2019/20).
¢ Railway Crescent - Porter Street to Hindmarsh Avenue; east side. (Design completed 2018/19
Construction 2019/20).
* Hindmarsh Avenue - Railway Crescent to Porter Street; south side. (Design 2018/19 Construction
2019/20).
Kiernan St; Foley St to Crawford Ave; south side (Design 2018/19 Construction 2019/20).
Murphys Ave — Robsons Rd to Grey St. (Construction 2019/20)
Robinson Park — Crawford Ave to Mountview Ave. (Construction 2020/21)
Reserve St — Gilmore to Robsons Rd south side (Construction 2021/22)
Botanic Garden $100,00 (Included in University VPA)
Robsons Road and Northfields Avenue — western side (Included in University VPA)
Robsons Road — western side
Greenacres Road
Eastern Street — western side
Gipps Road and Robsons Road — Conservatory of Music
William Street and Grey Street
Keira Oval
Spearing Park

Include suggested shared path locations in future programs

Keiraville Town Centre Bicycle Parking. (Completed 2018/19).

Gwynneville Town Centre Bicycle Parking. (Completed 2018/19).

Porter Street and Crawford Street. (Completed 2018/19).

Fisher Street; Phillips Avenue to Gilmore Street; west side. (Completed 2018/19).

Reserve Street; Gilmore to Robsons; south side. (Completed 2018/19).

Crawford Avenue; Porter Street to Hay Street access. (Design 2019/20 Construction 2020/21, 2021/23).
Porter Street: Hindmarsh Ave to Flinders St. (Construction 2019/20)

Gipps Road at railway

Gipps Road to Stuart Park

Nyrang Park
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Schedule of non-compliant crossings

Location
UCW (MW of Building 38)

24 February 2020 453

Non-compliance

Z1 Zebra crossing Lack of "No Stopping signs on the approaches and lack of pedestrian crossing signage.

£2 Zebra crossing UOW (South of Building 38) Lack of "No Stopping signs on the approaches widh is less than 3 6m and the kerb ramps do not align.

Z3 Zebra crossing UOW (adjacent to the Sydney Business School) Lack of Mo Stopping signs on the approaches and the width is less than 3.6m.

Z4 Zebra crossing UCW (adjacent to "Uni Active™) Lack of "No Stopping signs on the approaches.

R1 Pedestrian refuge Morthfields Avenue at Robsons Road Lengthis less than 3m and retroreflective markers are not provided.

R2 Pedestrian refuge Morthfields Avenue/UCW enfrance (West approach) Length is less than 3m, retroreflective markers are not provided and kerb ramps do not align.

R3 Pedestrian refuge Morthfields Avenue/UCW entrance (Morth approach) Length is less than 3m and ke mmps do not align

R4 Pedestrian refuge Morthfields Avenue/UOW entrance (East approach) Length is less than 3m retroreflective markers are not provided and kerb ramps do not align.

RS Pedestrian refuge Morthfields Avenue east of the UCW bus stops Insufficient Mo Stopping’ si at correctlocations and kerb ramps do not align.

RE& Pedestrian refuge Morthfields Avenue adjacert to the P8 Unicentre Carpark Width is less than 2m.

RT Pedestrian refuge Morthfields Avenue/irvine Street (West approach) Mo Stopping’ signage at incorrect location on the approach.

R8 Pedestrian refuge Morthfields Avenuellrvine Street (Morth approach) Lengthis less than 3m and insufficient ‘Mo Stopping signage onthe approach.

R9 Pedestrian refuge Morthfields Avenue/irvine Street (East approach) Length is less than 3m and insufficient ‘No Stopping signage onthe approach.

R10__|Pedestrian refuge Irvine Street/University Avenue (Morth approach) Length is less than 3m, insufficient "No Stopping’ signage on the approach and no kerb ramp on the westem side.
R11__|Pedestrian refuge Irvine Street/University Avenue (East approach; Lengthis less than 3m and insufficient ‘Mo Stopping signage length on the approach.

R12 _|Pedestrian refuge Irvine Street/University Avenue (South approach; Width is less than 2m and length is less than 3m .

R13 |Pedestrian refuge University Avenue/M1 Ramps (East approach Length is less than 3m, insufficient "No Stopping” signage length on the approach and no kerb mmp on the northem side.
R14 |Pedestrian refuge University Avenue roundabout NE of Col Place (West approach: Width is less than 2m and lengthis less than 3m

R15__|Pedestrian refuge University Avenue roundabout NE of Col Flace (East approac Width is less than 2m, length is less than 3m and kerb ramps are not aligned

R16 |Pedestrian refuge University Avenue/Foleys Lane (West approach Width is less than 2m lengthis less than 3m and insufficient "Mo Stopping’ signage length on the approach.
R17__|Pedestrian refuge University Avenue/Foleys Lane (Morth approach! Length is less than 3m and kerb ramps do not align.

R18 |Pedestrian refuge Robsons Road/Mumphys Avenue (South approach) Lengthis less than 3m, incorrect linemarking, insufficient "Mo Stopping” sk length on the approach and lack of retroreflective markers.
Z5 Zebra crossing Gipps Road/Grey Street (East approach Insufficient "Mo Stopping’ si length on approach.

C1 Childrer’s cressing Gipps Read between Berkeley Road and Vickery Strest WWidth is less than 3.6m and incorrect placement of ‘Mo Stopping’ signs, posts and linemarking.

R19 |Pedestrian refuge Gipps Road"ickery Street (East approach) Length is less than 3m and insufficient '"No Stopping signage length on the approach.

R20 |Pedestrian refuge Gipps Road west of Foley Street Lengthis less than 3m.

R21 |Pedestrian refuge Gipps Street/Foley Street (Morth approach: Lengthis less than 3m, width is less than 2m, insufficient "Mo Stopping signage length on the approach and incomect linemarking.
c2 Childrer’s crossing Vickery Street south of Gipps Road Insufficient "No Stopping signage length on the southem approach.

C3 Children's crossing Berkeley Road between Gipps Road and Acacia Avenue Insufficient ‘Mo Stopping’ signage length on the southem exit

R22 |Pedestrian refuge Robsons Road/\Wiliam Street (Morth approach) Lengthis less than 3m missing retroreflective markers lack of "No Stopping’ signage provided.

R23 |Pedestrian refuge Robsons Road/\Wiliam Street (South approach) Lengthis less than 3m missing retroreflective markers lack of "No Stopping’ signage provided.






