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ITEM 6 POST EXHIBITION - KEIRAVILLE - GWYNNEVILLE ACCESS MOVEMENT STUDY I

On 24 February 2020, Council resolved to put the Draft Keiraville - Gwynneville Access and Movement
Study on public exhibition. The public exhibition period ran from 25 February to 7 April 2020. This report
provides information on the scope of the public exhibition period, the comments made by the community
and changes made to the draft study as a result of feedback received.

As a result of the community feedback received, a range of updates have been made to the study
overview document including additional actions for new footpaths, pedestrian crossings and traffic
calming locations, as well as actions to undertake a kerb ramp audit in the precinct and an investigation
of commuter parking enhancements around North Wollongong train station.

This report recommends adoption of the final draft Keiraville - Gwynneville Access and Movement Study
overview and that Council note the accompanying action plan and consultant report.
RECOMMENDATION

1 Council adopt the final draft Keiraville - Gwynneville Access and Movement Study Overview.

2  Council note the Keiraville - Gwynneville Access and Movement Study consultant report and Action

Plan.
REPORT AUTHORISATIONS
Report of: Trish McClure, Manager Infrastructure Strategy + Planning
Authorised by:  Glenn Whittaker, Director Infrastructure + Works - Connectivity Assets + Liveable City
(Acting)
ATTACHMENTS

1 Summary of Public Exhibition Feedback

2 Final Draft Keiraville Gwynneville Access and Movement Study Overview
3 Keiraville Gwynneville Access and Movement Study Consultant Report

4 Keiraville Gwynneville Access and Movement Study Action Plan

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 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:

. Traffic capacity in context of key destinations UOW; Hospital; Botanic Gardens; City Centre;
. Parking;
o 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 was engaged to undertake the study based on the following key objectives:

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

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. Furthermore, data was collected from a range of sources including on-site
surveys of traffic and parking undertaken by Council and the University of Wollongong, site inspections,
computer traffic simulations and reviews of other government plans and strategies. The study identified a
range of issues relating to each of the key transport modes including pedestrian, cycling, public
transport, vehicle network and car parking issues.

On 24 February 2020, Council resolved to put the Draft Keiraville Gwynneville Access and Movement
Study on public exhibition. The public exhibition period ran from 25 February to 7 April 2020. Some 47
submissions were received over this period. The consultation and communication section of this report
provides information on the scope of the public exhibition period, the comments made by the community
and changes made to the draft study as a result of feedback received.

PROPOSAL

Community feedback received during the public exhibition period has been considered by Council staff
and, as a result, a range of amendments have been made to the draft study overview document (see
Attachment 1). A number of updates have also been made to the technical study report by Cardno
including notes on sources of travel and parking data as well additional context given on the parking
arrangements within the University of Wollongong main campus.

It is proposed that the attached final draft Keiraville Gwynneville Access and Movement Study Overview
(Attachment 2) is endorsed and that the accompanying consultant report (Attachment 3) and action plan
(Attachment 4) are noted.

CONSULTATION AND COMMUNICATION

Public exhibition of the draft study overview document and accompanying consultant report took place
between 25 February and 7 April 2020. Notification of the public exhibition was carried out using the
following methods:

e Letters were sent to all landowners/residents in the study area;

¢ An email was sent to all the people who took part in workshops throughout the completion of the
study;

e An information pack was provided in Council’s main library and customer service area that included
the draft study overview and technical report;

¢ Media notices were placed in the Wollongong Advertiser, the local area free newspaper, and
Council’s social media channels;

e A project webpage was created on the Our Wollongong website and an email was sent to all users
who had previously registered their interest in relevant topics.

Members of the public were directed to view the study documents either via the project website at the
Our Wollongong website, the Customer Service Centre or Wollongong library. During the exhibition
period there were a total of 460 visits to the project webpage by 336 users. 210 of those users opened a
hyperlink on the project page or read one or both of the provided study documents. By the end of the
public exhibition period, 30 submissions were made using the survey tool on the project website with a
further 17 submissions made via email or letter.
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On the whole people were supportive of the study having been undertaken but requested a clearer set of
priorities and commitments by both Council, UOW and Transport for NSW to reduce traffic and parking
impacts in the precinct.

People recognised that the University of Wollongong brings many benefits to Wollongong, however, they
see the rapid growth of the University in recent years has resulted in a range of adverse impacts. There
was a view that UOW should provide more on-campus parking for staff and students, with some
advocating all vehicles should be accommodated on-campus. Others suggested places where timed
parking could aid turnover, and there was a call for stronger enforcement to reduce the incidence of poor
parking behaviour in residential streets, around schools and sports fields.

Many people see that improving pedestrian and cycling access to the main campus of the University of
Wollongong needs to be a priority. Key missing cycle links and new pathways were identified with a
strong need expressed for more separated bike lanes on key routes. Bicycle infrastructure such as racks
and repair stations were also requested. Key locations for safety improvements at intersections, near
schools and on existing bike paths and streets were put also forward.

The role of Council in advocating for the Mount Ousley interchange to be upgraded sooner was also
made, as well as working with Transport for NSW and private bus operators to review routes and
timetables to achieve better uptake of public transport.

As a result of the community feedback received, a range of updates have been made to the study
overview document including additional actions for new footpaths, pedestrian crossings and traffic
calming locations as well as actions to undertake a kerb ramp audit in the precinct and an investigation
of commuter parking enhancements around North Wollongong train station. Attachment 4 provides a
summary of the feedback received during the public exhibition as well as responses to issues raised
including resulting amendments made to the study overview document and action plan.

Further to feedback received as part of the public exhibition phase, Council liaised with representatives
from the University of Wollongong in relation to parking information and actions provided in the study
consultant’s report and Council’s overview document. Amendments were made to provide more context
on parking arrangements within the university campus and to clarify several parking data sources in the
consultant’s report. In addition, the draft study overview action for the investigation of paid parking on
Northfields Avenue and O’Leary Road, Keiraville, was amended to be for the investigation of timed
parking instead so as to not disadvantage UOW students who live on campus and other members of the
UOW community.

PLANNING AND POLICY IMPACT
This report contributes to the delivery of Our Wollongong 2028 Goal 6 - We have affordable and

accessible transport.

It specifically delivers on core business activities as detailed in the Transport Services Service Plan
2020-21.

SUSTAINABILITY IMPLICATIONS
A key objective of the study was 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.”

Study action includes enhancements to walking, cycling and public transport networks as well as vehicle
actions that will create safer environments for active transport. The expected resulting curbing in growth
of motor vehicle use resulting from a greater take up in sustainable travel modes, for commuting trips
and short distance trips in particular, will reduce carbon emissions and noise pollution.
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FINANCIAL IMPLICATIONS

The Keiraville Gwynneville Access and Movement Study recommends a series of actions to improve the
local transport system and its use. The study itself does not identify specific financial allocations, gaps
or commitments.

Funding for the actions identified within the Plan will be considered alongside city wide projects and
programs and allocated on a priority basis through the annual planning and infrastructure program
development process. Funding consideration will include external funding provided and available under
various State and Federal grant programs.

The Infrastructure Delivery Program (IDP) 2020/21 to 2023/24 lists the following projects recommended
in the Keiraville Gwynneville Access and Movement Study:

FOOTPATHS - NEW

e Footpath link at western end of Madoline Street, Gwynneville;

Vickery Street - Acacia Avenue to Fairy Creek shared path, Gwynneville;

e Braeside Avenue - full length, Gwynneville;

¢ Rose Street - Robsons Road to William Street, Gwynneville;

¢ Gipps Road southern side - Robsons Road to Foley Street, Gwynneville;

e Reserve Street - Gilmore Street to Robsons Road; south side, West Wollongong.

CYCLE/SHARED PATHS - NEW

¢ Crawford Avenue - Porter Street to Hay Street access, North Wollongong;

e Fairy Creek Shared Path - Reserve Street to Foley Street via Gilmore Street, West Wollongong.

The IDP 2020/21 to 2023/24 also includes a road safety upgrade project on Foley Street, Gwynneville.
The footpath projects listed above in Braeside Avenue, Rose Street and Gipps Road are funded by the
Voluntary Planning Agreement (VPA) established between Council and the University of Wollongong
executed in September 2018. This VPA also includes works to be carried out by the University of
Wollongong including conversion of existing pedestrian blisters into pedestrian refuge crossing facilities
for safer pedestrian movement and the installation of a new footpath along the southside from Botanic
Gardens entrance westward to Robsons Road intersection.

CONCLUSION

The draft Keiraville - Gwynneville Access and Movement Study was undertaken in partnership with
Neighbourhood Forum 5, the University of Wollongong and Transport for NSW 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. Community feedback received during the public exhibition of the study showed
community support for the study’s aims and actions. A range of amendments were made to the study
overview and incorporated into an action plan that will be considered for delivery alongside city wide
projects and programs through the annual planning and infrastructure program development process.

It is recommended that Council adopt the final draft Keiraville Access and Movement Study overview and
note the accompanying action plan and consultant report.
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

Cycling Actions

Community Feedback Council comment

Strong support for building designated, separated bike lanes on main
thoroughfares around local schools, TAFE and UOW and linking schools to
residential areas. These include Gipps Road, Murphy’s Avenue, Foley Street
and Acacia Avenue. It was noted that current bike lane markings do not
provide separation, are often filled with parked cars and force cyclists into
the dangerous "door zone".

Provision of separated bike lanes are not preferred for this precinct as they
require removal of many parking spaces or high cost street rebuilds. Shared
paths and on road paths in quiet low speed speeds are preferred. Existing
bike markings in John Street are for cyclists to ride in the centre of the lane.
Markings historically placed in car door zones such as in Crawford Ave have
been removed.

On road cycling networks are in general more cost effective than shared
paths and provide cyclists with a legitimacy that they need when their
journey takes them beyond the limited shared network. They also enable
cyclists to travel at higher (legal) speeds than are safe for other users of
shared paths.

Agree that cost-effective solutions are preferred. Cycling connections in the
precinct will be a mixture of shared paths and on road paths in quiet low
speed speeds depending on the volume of traffic

Key missing links and for new pathways were identified that will support
people to cycle to/from the study area to reducing the parking and traffic
problems around Keiraville and Gwynneville including:

- The Smith Street cycleway and rail underpass

- The Gipps Street overpass (mentioned in the consultant's report, but not
Council's Overview)

- A connection from Beaton Park to Gipps Street (east) at the northern end
of Bunnings

- Along the railway easement parallel to Denison Street

- A dedicated track from the University’s main campus to the Innovation
campus.

Council has completed a design for the upgrade of the railway underpass at
Smith Street however there is currently no funding available for its
construction.

A bridge over the railway line would provide limited benefit and would cost
several million dollars to build. The preferred crossing of the railway to
receive attention is the Smith Street underpass.

A connection along the railway corridor east of Denison Street is not
preferred to connections on Denison Street and Railway Parade due to the
limited access points, impact on the potential future expansion of the
railway line and personal security concerns.

With the recent upgrade of the ramp from Porter Street to Flinders Streeta
complete shared path route exists between the University main campus
and the Innovation Campus. There is an opportunity to improve wayfinding
signage on this route.

Page 1 of 12
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

A unique pathway through Gwynneville Park following the historical coal
tram line from Mt Keira.

Community Feedback Council comment

The study actions include a new shared path along the historical coal tram
line from Gilmore Street through to Wiseman's Park with two additional
proposed shared paths linking to Foley Street and Gipps Road.

Increased Safety for Riders

Give more priority and prominence to cyclists and pedestrians at
intersections, roundabouts and crossing locations, particularly high traffic
intersections and freeway entrances and exits near UOW and TAFE. This
includes ensuring traffic intersections at Gipps Road and Foleys Street, and
Foleys Street and Porter Street can detect cyclists and installing crossing
buttons for cyclistsin all directions.

Study actions include crossing improvements at various key intersections
surrounding the university and freeway access points. Any future cycling
link projects either on shared paths or on roads will include treatment of
end points and intersections to estalish clear priority between user groups
focussing on cyclists and pedestrians where this can be carried out safely.
When a dedicated facility for cyclists is built along Foley Street, appropriate
cycling intersection treatments at Gipps Street and Porter Street will be
included as part of that upgrade.

People wanted safer speed limits and installation of greater traffic calming
measures in Keiraville and Gwynneville town centres and along Northfields
Avenue. 30km/h being cited as the threshold of survival speed for the
human body (pedestrian or cyclist) in a motor vehicle crash.

Traffic calming action added to Kieraville Village Centre

Bike speed limits should be reduced to 5km/h on shared tracks.

A Skm/hr speed limit on shared paths would reduce the attractiveness and
hence participation in cycling. Furthermore shared paths do not have speed
limits as bicycles do not generally carry speed measurement devices.

Improvements on Existing Routes

Improved bike lane in both directions at Foley Street and Porter Street were
requested, as the bike lane narrows dangerously heading south. Heading
north, the exit ramp crosses the opposite side of the road to a shared path,
encouraging riders to dismount and cross in an unsafe location.

Foley Street does not have bicycle lanes at present which require specific
linemarking and signage. A shared path on the eastern side of Foley Street
has been idenfified in the Beaton Park Masterplan

It was suggested that the Gipps Road Bridge over the Motorway is a vital
link that could be improved greatly.

A future project identified in the city's Cycling Strategy 2030 for a
connection on Gipps Road will involve an improvement to the bridge to
make it suitable for cycling

Page 2 of 12
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

If marked cycling lanes could be created on Eastern Street, Berkeley Road
and Francis Street, then this would allow considerably more cyclists to cross
the area without heading towards the high-volume areas like University
Avenue. It was also noted that there is already a great cycle path on
Paulsgrove Street, but it does not link up to others.

Community Feedback Council comment

The shared path on Paulsgrove Street links to the Nyrang Park shared path
via the shared path on Murphys Avenue and an on road link in John Street.
High parking demand on Berkeley Road and Eastern Street makes it difficult
to reallocate this space to bike lanes.

Bike Parking and Repair Stations

There were requests to ensure bike racks allow frame and wheels to be
locked to the bike rack, they fit multiple bikes of different sizes and styles,
and keep bikes upright. It was commented that bike theft is a huge concern
in Wollongong and a major barrier to increasing cycling. It would help if bike
racks are located close to shop entrances and within sight lines of local
businesses.

A range of bike parking types will be installed including u shaped rails which
allow both wheels and frames to be locked. Post mounted rails allow
parking to be installed in constrained locations but do not allow both
wheels to be easily locked. NSW Police have advised that bicycle theft rates
for Gwynneville and Keiraville and typical of the Wollongong area.

Lobbying bus companies and Transport for NSW to get bike racks on buses
and Council to install bike rack stations near bus stops was suggested. This
would be particularly useful for encouraging multi-modal trips to/from
southern suburbs (where the rail line is not convenient or close by) to UOW
and TAFE.

Council has made a number of enquiries with Transport for NSW regarding
bike racks on buses who have advised a number of times that they do not
plan to provide bike racks on buses.

There was a request to install more bicycle repair stations (like the ones at
UOW and North Beach) in key locations, including at North Wollongong
train station and Keiraville and Gwynneville town centres.

Assessments of utilisation at existing bike repair stations need to take place
prior to planning for any additional sites.

Pedestrian Actions

Safety Improvements

A strategic approach is requested to reduce risks for children walking to all
primary schoaols in the area. Concerning Keiraville Primary School, there was
support for the extension of the 40km school zone to cover a section of
Robson Road to include the 2 roundabouts at Murphy’s Avenue and Gipps
Road, traffic calming devices along Robson Road and pedestrian crossings at
these roundabouts.

State wide strategies for safety at schools include 40km/hr school zones
and crossing supervisors. School specific issues need to be investigated on a
site-by-site basis given the unique characteristics of each school. These
assessments are proposed as an action in this draft plan. In relation to
Keiraville Primary School, school zones are generally only located on roads
which have school frontage. Furthermore, Robsons Road is some distance
from the school making it unsuitable for a school zone.

Page 3 of 12
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

People wanted safer crossing along Northfields Avenue with pedestrian
crossings suggested, including consideration for multiple crossings such as
those at Unanderra on Central Road.

Community Feedback Council comment

Pedestrian actions will be updated to show pedestrian crossing
improvements on Northfields Avenue. The UOW campus masterplan
included the following recommendations in this regard:

"Interventions to improve pedestrian safety on Northfields Avenue could
include:

— Introducing raised pedestrian crossings that act as traffic calming devices.

This increases the visibility of the crossing for

approaching vehicles and slows the traffic.

— Introducing improved signage and flashing lights to increase visibility of
the crossing.

— Maintaining median strip and narrow lane widths to slow traffic."

The pedestrian refuge on Foley Street should also be improved to make it
easier for pedestrians, and easier to manoeuvre a bulky electric wheelchair
or bike.

Crossing improvement action at this location added to pedestrian actions
map

There was generalised concern about the difficulties for pedestrians at
roundabouts, and some dismay that more are proposed. The realignment of
the roundabout at Murphy’s Avenue and Robsons Road was supported.

Roundabout action amended to: Investigate speed reduction measure at
Braeside Avenue - Murphys Avenue. A pedestrian crossing action also
added at this location to ensure pedestrians are not adversely affected.

There is concern that Gipps Road from Foley Street to Vickery Street is
extremely dangerous for pedestrians and motorists alike.

People exiting vehicles on Gipps Road are nearly cleaned up constantly as
there is minimal passing space. It was suggested that a section of the
footpath on the south side opposite the shops be reclaimed ( the width of a
normal shoulder) and angled reverse parking implemented to make more
spaces available, make it safer for passing traffic, as well as reduce the time
for someone to reverse park as it is quicker than parallel parking.

Police data on towaway and injury crashes shows only two crashes east of
the Foley Street intersection. which recently saw a safety upgrade. Historic
data shows the last pedestrian injury occured in 2008 which when
compared to other key streets in the city itis seen to be performing well.
Notwithstanding this history the study includes an action for traffic calming
at this location. .

A priority pedestrian crossing action has been added to the pedestrian
actions map.
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

New Footpaths

Community Feedback Council comment

It was seen that the footpath on the west side of Robsons Road (between
Northfields and Murphy's) is a low priority, with most of the foot traffic on
the eastern side towards the University. There are other footpaths thatare
a higher priority — such as Georgina Avenue which should have a path on
the western side. There were requests for a footpath on one side of
Braeside Avenue, along the southern side of Gipps Road in Wisemans Park
(that would improve access to the playground and beyond) and on Williams
Street.

Shared path proposed on southern side of Gipps Road at Wisemans Park.
Footpath from western side of Murphys Avenue removed from overview.
Footpath added to Braeside Avenue. Footpath proposed for William Street
from Akuna Street to Robsons Road.

It was noted that UOW had previously proposed building a footbridge over
Northfields Avenue connecting with the shared pathway at Paulsgrove
Street and that this should be followed up.

The following extract from the UOW Campus Masterplan addresses this
point:

"Pedestrian safety on Northfields Avenue is a priority for the University.
Over recent years, there has been interest in introducing an elevated
pedestrian and cycle bridge crossing Northfields Avenue in order to improve
pedestrian and cycle access and safety. However improved on-grade
pedestrian connections would provide greater benefit for users.

Key reasons for this direction are listed below:

— If a sky bridge was introduced, not all pedestrians would use it given the
extra time it takes in comparison to crossing the road directly. This would
result in an unsafe situation with pedestrians crossing in front of cars that
were not expecting them to be there.

— An elevated sky bridge detracts from the character of the street, giving
the street the appearance of being only for cars. High quality on-grade
pedestrian spaces on the other hand reinforce pedestrian priority and
improve the quality of the street.”
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656



\r
wollongong

city of innovation

Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

There was support for better wayfinding sighage to key destinations and
the installation of solar lighting including between the railway line and
Beaton Park (under Throshy Drive to Denison Street), Wiseman’s Park and
Nyrang Park.

Community Feedback Council comment

Wayfinding signage to key destinations in included as an action in the study.
Use of secluded paths at night is not encouraged due to personal security
concerns. The study generally recommends paths on streets surrounding
these parks which are preferred for night time use as they have better
passive surveillance and street lighting.

There was a call for an accessibility audit of intersections and footpaths.

Kerb ramp audit added to pedestrian actions. Council recently completed
and audit of all footpaths in the city which included factors that affect
accessibility. This audit data is used to identify footpath maintenance and
renewal projects.

It was requested that any traffic signals should automatically have the
pedestrian crossing included in the cycle without having to press a button.

Automatic calls for pedestrians are only suitable at sites where there is very
high pedestrian use. If automatic calls are used at sites without high
pedestrian use, efficiency of the intersection will be very low and non-
pedestrian road users will incur higher delays.

Traffic Actions

There was support for a reduction in vehicle travel speeds to 30km/hr,
particularly in high pedestrian areas.

Locations proposed for traffic calming in the study will involve treatments
that create a 30km/hr environment in locations of high pedestian activity.
Council also aware that Transport for NSW will be updating guidance on
speed zoning following a number of 30km/hr speed zone trials which are
underway in NSW. Council will utilise the revised guidelines for future
projects.

Address speeding vehicles on Gooyong Street

The steep grade of Gooyong Street precludes the installation of traffic
calming measures.

Install speed hump on Murphy’s Avenue westbound approach and on
approach to Gipps Street roundabout on Robsons Road both northbound
and sound bound

These locations are identified for traffic calming in the study and the most
appropriate measures will be investigated when those projects commence

Install speed humps on William Street approach to Keiraville Village precinct

This location is identified for traffic calming in the study and the most
appropriate measures will be investigated when those project commences

Page 6 of 12
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

Community Feedback Council comment

Install roundabout at Eastern Avenue and Murphy’s Avenue intersection.

This location is identified for a safety improvement in the study and the
most appropriate treatment will be investigated when those project
commences

There was also arequest for more one-way streets, including John Street.

The narrow road width in John Street encourages low vehicle speed. The
last recorded vehicle crash in the street was in 2009 which does not
indicate that there is a signficant safety issue in the street that would
suggest the need to make it one-way.

Several respondents called for the Mt Ousley upgrade separated
interchange, with a northern access to the University of Wollongong to be
made a priority. The draft Study notes problems with the present
intersection but appears to treat it as a project for the late 2020s and this
was not good enough. There was a comment that the construction of the
Mount Qusley interchange may lead to induced demand exacerbating the
car parking pressures.

Noted. The study recommends that Council lobby the NSW Government to
progress this key project. The interchange will enhance access to existing an
future car parking facilities on the campus and will include active transport
connections to support non-car trips from surrounding areas.

It was reported that there are many abandoned vehicles across the area
that take up parking spaces with a request for Council to assist in their
prompter removal.

Under the Impounding Act, Council has to abide by time restrictions and
notification processes before it can legally impound a vehicle and remove it
from the street. This can result in some abandoned vehicles being on the
street for periods of time.

If council receives this type of request it is actioned and if abandoned these
vehicles are removed as soon as legally possible.

Council will issue fines to the last registered owner if it can be determined
that they have abandoned the motor vehicle on the street, these fines are
in excess of $550.

Parking Actions

Many people called for UOW to provide parking on campus for all its

students, while others suggested park and ride facilities should be pursued.

Provision of parking for all students at UOW would result in high levels of
traffic congestion on streets surrounding the campus. The campus UOW
masterplan nominates sites for future additional car parking on the
campus.
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

Timed Parking

Community Feedback Council comment

It was suggested that parking north of Robsons Road (on O'Leary Road) is
mainly by country students staying at the UOW accommodation. UOW
accommodation has paid parking available, but many students prefer the
free parking offered to them on O'Leary Road. Time limits on parking in this
road will help turn over and allow more equitable access.

Investigation of timed parking restrictions on O'Leary Road is one of the
parking actions in the study.

There were requests to considerably expand the two-hour daytime parking
limit and marked parking bays in streets experiencing saturation from UOW
parking. This would act as a disincentive to drive to UOW and reduce the
number of permitted parking spaces in the vicinity of UOW.

The potential for expansion of time restrictions and marked parking bays is
recommended in the study. This will include significant consultation with
local residents.

A time limit on parking in Murphy's Avenue near the Botanic Garden will
help visitors to the garden access parking, as turnover will be improved.

The study recommends investigating the adjustment of the two hour
parking limit area in Muphy's Avenue near the Botanic Garden.

Enforcement

Strong support for more enforcement of parking rules with many examples

provided of poor parking behaviour impacting on residents. There is a view

that Parking Rangers are rarely seen in known hotspots such as schools, and
a suggestion was made that UOW co-fund additional parking compliance.

Marked parking bays as recommended in the study will encourage better
parking bevahiour by clearly prohibiting parking too close to driveways and
intersections.

The suburbs of Keiraville & Gwynneville are proactively patrolled by our
Parking Rangers on a daily basis Monday to Friday. Patrols over the
weekend in these suburbs are generally on a more random or reactive
basis. The times of the patrols through the week (Monday to Friday) can
vary between morning & afternoon, depending on operational
requirements & priorities. Itis also common for Rangers to patrol these
areas twice per day.
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Attachment 1 - Summary of Draft Keiraville Gwynneville Access and Movement Study Public Exhibition Feedback

More proactive enforcement by Rangers is requested, and the addition of
patrols around the Kooloobong sports field on weekends and after hours as
many drivers park in the wrong direction, and outside the bays. It was also
noted that the intended increase in the use of Kooloobong sports fields for
more hours than currently used will put pressure on the surrounding areas
and has this been factored in.

Community Feedback Council comment

The Kooloobong Sportfields and surrounds are captured in the
abovementioned random & reactive patrols that are conducted in this area,
with proactive patrols generally occurring when a sporting event is
scheduled.

If paid parking is implemented, this will affect UOW accommodation
students and the opportunity of parking permits for residents should be
investigated.

Resident parking permits are not applicable to these areas as the majority
of homes have available off street parking spaces. Resident parking
schemes are used in areas where there is minimal off street parking.

It was suggested that Council liaise with Transport for NSW to investigate
commuter parking options for North Wollongong Station to remove strain
on local streets, as that contributes heavily to parking shortages in the
North Wollongong precinct.

Action added to work with Transport for NSW to investigate commuter
parking enhancements around North Wollongong train station

Disabled parking for access to the Botanic Garden's Robsons Road gate was
expected in the perpendicular parking area near Kooloobong sports fields
and this should be included in the plan.

Accessible parking spaces on Robsons Road will be investigated near the
rainforest walk entry. This item is captured in the study action to investigate
special parking restrictions at the western end of the Botanical Gardens

There was support for line marking bays, with a recognition that although
less car parks might be available, it can help to make sure that vehicles are
not parked over driveways, making exiting and entry easier and safer for
residents.

Noted
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Public Transport Actions

Community Feedback Council comment

Bus Transport

There was strong recognition that the free shuttle bus is a highly valued
service and needs to be maintained. It was suggested that “park and ride”
facilities be considered with Route 55 services.

Council will investigate the potential for improvements to car parking in
Beaton Park to support park and ride to Wollongong CBD

Respondents pointed to a lack of detail on any suggested bus route/service
improvements in the actions, with numerous suggestions made to support
the greater usage of and access to bus services.

The study recommends working with Transport for NSW on bus
route/service improvements. Community comments received throughout
the development of the draft Access and Movement study will be relayed to
Transport for NSW as part of these discussions.

Route 10 bus - Run more frequently (every 30 minutes) but with smaller
buses.

The study recommends working with Transport for NSW on bus
route/service improvements. This suggestion will be relayed in these
discussions.

Route 55C - Re-routing the 55C so that after stopping on University Avenue
just east of the freeway overpass, it goes via Gipps Street and Robsons
Road, stopping at Keiraville shops and Gleniffer Brae, instead of straight to
UOW (and the opposite in reverse of course) - this would provide an
extremely frequent service to Keiraville and the Conservatorium of Music.

The study recommends working with Transport for NSW on bus
route/service improvements. This suggestion will be relayed in these
discussions, however it is unlikely that the gong shuttle route will be
lengthened to the route suggested as the existing loop distance is very high
and other higher order destinations are not serviced directly for this reason
(eg Wollongong Entertainment Centre)

Routes 11, 41, 53, etc - Increasing the frequency of those that do come via
Keiraville locations but only come a few times a day. To be viable, a service
needs to be at least twice an hour for most of the day and early evening.
Then it becomes a real alternative to needing to drive.

The study recommends working with Transport for NSW on bus
route/service improvements. This suggestion will be relayed in these
discussions.

Route 887 to Campbelltown - Increasing the frequency and/or service times
to improve bus patronage and reduce commuter times.

The study recommends working with Transport for NSW on bus
route/service improvements. This suggestion will be relayed in these
discussions.

All routes - Concerns about the provision of bus services that allow for
access by people living with disability, calling for all private buses and UOW
shuttle services to have these facilities. Mention was made of route 9/9N
being a priority.

The study recommends working with Transport for NSW on bus
route/service improvements. This suggestion will be relayed in these
discussions as Transport for NSW manage vehicle requirements and
licensing.
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Rail transport

Community Feedback Council comment

Advocacy is suggested to improve South Coast rail services to North
Wollongong Station so that students and staff that live to the north and
south can better utilise it. It was seen that Council and lllawarra Shoalhaven
Joint Organisation should advocate for the travel times and frequency of
South Coast rail services to be improved through a range of means including
signalling, track realignment, a new Sutherland-Thirroul tunnel, duplication
of the line south of Unanderra, or electrification of the line between Kiama
and Bomaderry.

Council will advocate for enhanced travel times and frequencies through
independant advocacy as well as through engagement on the "Sydney-
Wollongong Faster Rail" initiative identified in the NSW Government Future
Transport 2056 REGIONAL NSW SERVICES AND INFRASTRUCTURE PLAN

Evidence and Omissions

Modelling of future traffic flow being based on the original proposed Mt
Ousley interchange and not the current proposal.

Mount Ousley interchange design coded in modelling was current when
modelling was undertaken. Text added to consultant report to clarify this
point.

Another respondent also asked that the Study recognise the community
planning activities previously undertaken.

Text added to study overview in recognition of community planning
activities.

There was concern that there was no mention of the UOW Voluntary
Planning Agreement or Fairy Creek Carridor Master Plan in the Study
document.

Information on the UOW Voluntary Planning Agreement relates to potential
funding and implementation of study actions. The relevant funded projects
are mentioned in the financial implications section of the Council report.
The Fairy Creek Corridor Masterplan is mentioned in the study and key
movement links from that masterplan are included in the cycling actions of
the overview document.

There were various concerns raised regarding movement, parking and
access around Edmund Rice College and it being omitted from the Study.

Mt Keira Road was excluded from the Gwynneville - Keiraville study area.
Council will be undertaking a safety around schools assessment at all
schools around the city on a priority basis and the issues raised will be
considered as part of that assessment.
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Implementation

Community Feedback Council comment

People wanted priorities for implementing actions developed, as this would
give the residential community more certainty that the movement and
access situation will be improved.

The attached implementation plan provided priorities to each action listed.
Infrastructure items will be added to priority lists that encompass city wide
projects. Highly ranked projects in city wide priority lists are added to
future iterations of the infrastructure delivery program (IDP) and ranked
alongside those.

There were requests for a quick revision of the Study with a steering
committee of key stakeholders established to support priority setting and
co-ordinated implementation - including NF5, UOW, Transport for NSW,
and the Keiraville Resident Action Group (KRAG).

Steering committees are not generally established to work on priority
setting following the preparation of a precinct study. Stakeholder feedback
that informs priority setting is obtained through a range of other means
such as public exhibition of study documents and delivery programs.

It was commented that there was no indication of how any of the actions
will be funded, with suggestions about how revenue from parking fines in
the area could assist in funding actions. It was suggested thatif paid parking
was introduced an "Infrastructure Fund" be established to direct monies
gathered into funding actions. There was also mention of the VPA with
UOW as a potential source of funds.

The recommendation for paid parking on UOW frontage roads in the draft
study has been replaced with a recommendation for parking restrictions.
Information on the UOW Voluntary Planning Agreement relates to potential
funding and implementation of study actions. This is addressed in the
report the Council on the draft exhibition feedback and document
amendments.

There is concern that Council’s advocacy is focused on predominantly road
infrastructure, even though funding active transport infrastructure and
improved integrated public transport is far more cost-effective for reducing
traffic congestion through supporting a modal shift.

Council advocates for funding of local active transport projects through
work on the NSW Government Walking and Cycling Funding programs.
Recommended active transport links in the study will be considered along
with other key city wide connections for funding applications from the NSW
for active transport projects.
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Background

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

Study Objectives

The University of Wollongong, Neighbourhood Forum 5 and
Transport for NSW are partners in the study. These partners with
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.

In 2014 and 2015, Neighbourhood Forum 5, with input from the

community, University of Wollongong and Council developed the

“Keiraville — Gwynneville Community Planning Project Report”, and

the subsequent “Keiraville — Gwynneville Implementation Plan”

comprised of a number of key actions including the completion of .
an access and movement study for the area.

Wollongong City Council commissioned the Keiraville—Gwynneville
Access and Movement Study to improve understanding of existing
and future access and fransport demand in the area, and to
mitigate the impacts of more growth through traffic and transport
strategies to encourage sustainable travel behaviour and ease
pressure on the transport network. Improvements for pedestrians,
cycling, public transport, motor vehicles and car parking are
recommended by this study.

Keiraville — Gwynneville Access and Movement Study Overview

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.

Kerraville Village Centre
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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.

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:
¢ Keiraville and Gwynneville village

centres
e The University of Wollongong (UOW)

¢ Wollongong CBD
+ Wollongong Hospital

¢ Wollongong Botanic Garden

¢ North Wollongong Railway Station

¢ TAFE lllawarra Wollongong Campus

¢ Mount Qusley residential area

¢ |ocal schools
¢ Sports and recreation facilities
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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 the
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:

o Keiraville — Gwynneville Implementation Plan

¢ |llawarra Shoalhaven Regional Plan

¢ QOur Wollongong 2028 Community Strategic Plan

¢ Wollongong Cycling Strategy 2030

¢ City of Wollongong Pedestrian Plan 201 7-2021

¢ University of Wollongong 2016-2036 Wollongong
Campus Master Plan

¢ Mount Ousley Interchange Project

¢ Beaton Park Regional Precinct Masterplan

¢ [airy Creek Corridor Masterplan

+ Wollongong City Centre Access and Movement
Strategy 2013 R Momrman Sty 2013

Beaton Park
Regional Precinct

Masterplan

2018 - 2038

Keiraville — Gwynneville Access and Movement Study Overview
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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, Paulsgrove Street, Foley 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

Provisions

Keiraville — Gwynneville Access and Movement Study Overview Page | 5
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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 Wollongong 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.

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 identified congestion
at:

e Mount Ousley Road / Princes Motorway
e Irvine Street / University Avenue
e 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.

Keiraville — Gwynneville Access and Movement Study Overview Page | 7
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Car Parking
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. 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. Unrestricted parking is available
further away from both village centres.
Within the UOW campus, there are many
parking options with varied capacities and

parking types.

Surveys completed by UOW found that on
average, both the carpool and ticketed car
parks reached or exceeded capacity on all
days. Reserved parking was found to have
an average of 54% usage throughout the

day.

Carpani’;h Utilisation (data collection April and September 2? 7]

Keiraville — Gwynneville Access and Movement Study Overview
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Stakeholder Engagement

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

e |etters to tenants, owners and other stakeholders

¢ \Visits to all businesses in the study area

¢ Workshops and face—-to—face meetings

e 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.

Keiraville — Gwynneville Access and Movement Study Overview

Traffic,

Public Transport,
oy

Parking, 93

Roads, 27

Cycling, 32

Pedestrian, 39

Tvpes of issues raised by stakeholders
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Key Pedestrian Issues

e |lack of footpaths in various streets

¢ Uneven and cracked footpaths in several locations

¢ Pedestrian signage and wayfinding are limited

e lack of safe pedestrian crossings

e Existing crossing facilities that don’t meet current standards
¢ Limited connections exist to the east of the UOW campus.
¢ Difficult to access Mount Ousley 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

¢ 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

¢ |ack of secure bike parking at key destinations

¢ Lack of end of trip facilities at UOW

¢ Wayfinding signs missing on some routes

¢« [xisting roundabouts can be difficult for cyclists to use
safely due to topography and vehicle speeds

Gap in traffic island 1s too small to accommodate wheelchairs, prams or bicycles

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

bus shelters

Iltem 6 - Attachment 2 — Final Draft Keiraville Gwynneville Access and Movement Study Overview

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

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

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

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

Accessible parking is not provided in the village
centres

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

Multi occupancy dwellings and student
accommodation generate street parking
demand

Significant numbers of vehicles parking illegally
throughout the study area

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

Keiraville — Gwynneville Access and Movement Study Overview
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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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Existing on-road
connection

Cycling Actions
A
¢ Include suggested shared path \‘
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Park.
¢ Provide improved cycling
wayfinding on the key existing and

future cycle routes.
Provide a widened shared path

L ]
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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Pedestrian Actions

Provide compliant pedestrian refuge

island at roundabouts.
Ensure that all crossing facilities comply
with Australian Standards (upgrade

where needed).
Provide a direct pedestrian connection

towards the north and east of UOW.

¢ Provide wayfinding to key destinations
including train stations, UOW, key

centres and recreation facilities.
¢ Provide increased pedestrian priority
within the village centres.
Provide increased marketing especially in
schools, workplaces and town centres to

[ ]
show the benefits of walking and cycling.

Review street lighting with respect to

L ]
pedestrian needs
¢ Undertake audit of pedestrian kerb

ramps
Include suggested footpath locations in

[ ]
future programs.
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==~ Study Area
Vehicle Movement Actions Ry, Traffic calming

\)
\ Safety improvement

Safety Around Schools
Assessment

¢ Realignment of roundabout at
Murphys Avenue and Robsons
Road.

¢ Undertake safety around schools

9 Intersection Safety
assessments.

Improvement

¢ Advocate for implementation of
the Mount Ousley Interchange
project.

27 Mt Ousley Interchange

+« |nvestigate traffic calming
measures on Robsons Road to
manage vehicle speeds,
particularly on the north and
south downhill sections to the

Gipps Rd intersection. .
¢ |nvestigate intersection ; "

improvements (refer to map). 'l
¢ |nvestigate traffic calming :

improvements (refer to map). ’ t'

+ |nvestigate traffic calming device .‘\
at Braeside Avenue — Murphys %
Avenue to reduce vehicle speed.

\
\‘ !
. N N~ LL | A i

¢ |nvestigate safety improvements
on University Avenue.
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wollongong
'l- - ™ LEGEND
1 = 5
? = === Study Area
: ; [ =
Car Parking Actions ! N === Investigate Parking
l' Restrictions
]
e Investigate the provision of marked ! u u 5 INvestigate marked
parking bays to increase the efficiency ,' UN . parking bays
of parking spaces within the precinct. ,' WERSJTY OF . ) .
_ _ . _ h WOLLONGO s @ Review timed parking,
e Review timed parking, pick up and drop l' MAIN CAM NG No Parking and special
off and special parking restrictions 'l PUs I . parking restrictions
surrounding key destinations. '! L !
) i - @ Monitor kiss and drop
¢ Review ranger patrols to ensure all 'l' ° snes atschools
vehicles abide by the corresponding ] woL
LoN \
parking restrictions. l,' BDTAmcGONG . L j
¢ |nvestigate introduction of parking : GARDEN. A
restrictions in close vicinity of the ,' °
University. ,'
]
¢ Develop a special event parking and " =
traffic management plan for significant r- L H
events at Beaton Park. F _ '1' .
I
* Monitor school kiss and ride zones to 'l gAY::NG ’
prevent parking and expand as required ] ® b ]
] WISEMaN -7
to support demand. ( - PARK -
A P a
e Investigate parking wayfinding 1 p ’BEg % ’j
opportunities to parking at attractors “ Jp’ TON PAR}(
-
such as Beaton Park and the Botanic \s\ ‘ '."-"-'-"’
Garden. N ,o"
\\ ’_-_--— - ’
¢  Work with schools to manage parking *-.\ F4 |
0 44 m
Hi

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:
investigate bus priority infrastructure
better integrate bus and train timetables
o ensure adequate capacity of bus services
o investigate commuter parking options around North Wollongong Rail Station.

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.

The University of Wollongong (UOW) provided funding contributions to help enable the study to be
completed.

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 Wollongonag, 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 UOW Campus;

= UOW Innovation Campus (iC);

= Wollongong CBD;

= Wollongong Hospital;

= Wollongong Botanic Garden;

= North Wollongong Station;

= TAFE llawarra Wollongong Campus;

= Mount Ousley residential area;

> Local schools; and

= Sports and recreation facilities.

25 November 2020 Cardno 1
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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 llawarra region that play an important
role in the transport network.

211 lllawarra-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:

* Investigating options to improve public transport service levels which better link centres, corridors and growth
areas to Metro Wollongong;

= |mproving access to centres, particulady in the northem corridor, to encourage development; and

= |nvestigating tourism-related transport services in Kiama and Shoalhaven.

21.2 lllawarra 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, catering 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.
Reuvitalisation of Wollongong will strengthen its economic and employment significance in the region.

21.3 lllawarra 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;

25 November 2020 Cardno 3
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> New 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

= Introduction 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 shuitle 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 fransport 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.

221 Keiraville Gwynneville Community Planning Project. Neighbourhood Forum 5, 2014

Neighbourhood 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 ansen 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 to work on developing a parking strategy for new university accommodation;

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

= Expand shuttle buses to other areas to decrease parking demand;

= Collaboration with UOW, RMS and WCC to address Mount Ousley Road as a barrier to pedestnans 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.

25 November 2020 Cardno 4
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222 Keiraville Gwynneville Inplementation 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, responsibiliies 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 destinafions,
parking and pedestnian 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
= Investigation of parking signage, including signage and wayfinding at the Keiraville and Gwynneville village centres
to ensure cumrent 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 prioritised 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 altemate transport modes;
= Provide an effective and integrated regional transport system with a focus on road, bus, rail and freight movement;
= |mprove rail services and stations across the Local Government Area;

* Investigate opportunities to reduce travel time between Sydney and Wollongong;

* |mprove availability of late night transport options; and

= Promote community transport options for people with disabilities.

22.4 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) Mational Parks and Nature
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.

= BB (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:

W

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.

W

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.

W

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 make 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.

2.2.6 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;

W

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

W

Lack of wayfinding for pedestrians in village centres; and

W

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 Govemment Area and
address associated challenges:

Encourage walking;

Create pedestrian friendly places;

Makes walking safe;

Make walking easy and convenient; and

Work efficiently to implement the Pedestrian Plan.

ok W

2.2.7 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.

[=2]
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Relevance for Keiraville = Gwynneville Access and Movement Study

This plan provides an understanding of:

= Council's vision for the cycling 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
= Coungcil's priorities 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 transport 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 replace ment 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 Gity 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 prority measures where appropnate, and extending bus services to South Wollongong.

229 Beaton Park Precinct Needs A ment 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.

2.2.10 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

= Improve 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.

2.3.1 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 Dratft 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,

= Improve active transport as a means of accessing the campus;

* |mprove public and shared transport as a means of accessing the campus; and

» NMaximise 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:

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

= Introduce a senes of pedestrian walks and improve pedestrian safety throughout the campus;
* |Improve 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

= Maintain car park to 1 space per 5.4 effective student full time load by 2036.
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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 Key user groups

Due to the range of land uses within and surrounding the area, there are a variety of different transport
network users. The key user groups and their characteristics and travel behaviour are shown in Table 3-1.

Table 3-1 Key user groups, characteristics and travel behaviour

User group Characteristics and travel behaviour

UOW students Includes students who live on campus and who travel to campus.
Typically rely more on active and public transport to travel than other user groups.
Often park in local roads and walk to UOW to avoid parking costs.
Seasonal users — create higher demand during UOW session times.
UOW staff Tend to drive to UOW.
Often require specific parking allocation at UCW.
Seasonal users — create higher demand during UOW session times.

Commuters Includes employees working within the study area and workers travelling to other areas.
Various travel behaviours and patterns. More consistent throughout the year.
Less aware of local users and vulnerable modes in certain areas.
Value low travel times and efficient transport networks.

Residents Travel to various areas within and outside the study area.
Often desire on-street parking for visitors.
Value local access and safety.

Local school Includes students of local primary and high schools and TAFE.

students Often reliant on parents for pick-up / drop-off.
Often comprise of vulnerable users and have potential conflict with vehicle traffic.
Require active and public transport connections to places of education.

Recreational Includes people walking and cycling for recreation.
L Require active transport infrastructure such as shared paths.

Competing needs among these users can cause potential conflict and different desirable outcomes for the
transport networks. For example, through traffic created by commuters can clash with local access
requirements and safety for vulnerable users. This can be exacerbated in areas such as the interfaces of the
maotorway with local roads, and roundabouts within the study area.

3.1.2 Demand throughout the year

Since the UOW is a key driver for travel demand throughout the study area, transport patterns vary
depending on session times. The UOW administers two sessions each year, commencing in March and
August respectively. A four-week mid-year break between sessions occurs in July. Travel demand and
demand for parking is therefore increased during session times when students and staff travel to and from
classes.

Increased traffic due to the start of university session can lead to increased congestion on the M1 Motorway,
creating queues on the off ramps interfering with through traffic. Associated increases in congestion also
occurs on local roads, impacting performance of the road network within the study area. The community has
expressed concerns regarding traffic congestion at the M1 Motorway, University Avenue and surrounding
streets as documented in the UOW Transport Strategy (Cardno, 2017).
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3.2 Pedestrian network
3.21 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

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, MNorthfields 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.

3.2.2 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 Morthfields 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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33 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 MNorth 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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34 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 MNorth 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 Morth 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 currently free, however a longer term decision on
whether the service will remain free has yet to be made. Both the UOW and WCC currently provide funding
for the Gong Shuttle operations to subsidise the free service.

Local bus services connecting to Austinmer, Bulli, Campbelitown, 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 llawarra, providing services to the Wollongong CBD, Dapto, and Shellharbour.

Bus route destinations and frequencies are summarised in Table 3-2.

Table 3-2 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
Keiraville Shuttle Gwynneville and Wollongong  weekdays during session and exam periods.

(cbckw!se - GK_'C The GK-A shuttle runs anti-clockwise around the route, at peak
and anti-clockwise — times (7:30am to 10:15am and 3:45pm to 7:15pm) on

GK-A) weekdays during session and exam periods.

Morth Gong Shuttle  North Wollongong Stationto  Services run on weekdays between 7:30am and 10:00pm
(9/9M) uow approximately every 10 minutes during the morning/ aftemoon

peaks, and every 15-25 minutes at non peak times. Reduced
service on weekdays outside of session ime 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 Morth Wollongong station on

weekends.
887 Campbelltown to UOW and Services operate every 1-2 hours on weekdays between
Wollongong via Appin 6:45am and 6:45pm. Mo 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, morning 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.
11 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
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Service Destinations Frequency

on Saturdays. Services run every two hours on Sundays
between 8:30am and 6:45pm.

4 Dapto to UOW via Kembla Services run on weekdays only, between 7:45am and 8:15pm.
Grange, Unanderra, Figiree,  Seryices to UOW run hourly between 7:50am and 9:50am, and
}f('\"eﬁ ‘Tgbngong and from 5:50pm to 6:50pm in the evening.
eiravi

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

B Stockland Shellharbour to Weekday services operate hourly between 8:30am and
UOW via 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.

3.5 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 village 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 moming and afternocon 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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3.6 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 Morth Wollongong station.

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

Table 3-3 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 tounsts. Itis 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 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 vanes 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 Robsons 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 MNorth 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.

MNorthfields Avenue Morthfields Avenue is collector road located on the southern 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.

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 3.9.5.
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37 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.

3.7.11 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.

3.7.1.2 TAFE NSW Wollongong

The TAFE site appears to provide a relatively high rate of parking, with a corresponding decrease in the
overspill effects into the surrounding residential catchment. There is a relatively low parking fee of $2/day for
student and staff permit parking which may also assist to retain parking on-site.

3.7.1.3 Wollongong Hospital and Wollongong Private Hospital

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. However, a large number of residential streets in the
vicinity provide unrestricted parking, and it is likely that a proportion of all-day staff parking is accommodated
in the public realm.

3.7.14 UOW campus and surrounds parking

The UOW campus provides many parking options with varied capacities and parking types, shown in Figure
3-5. Within the overall supply of ~3,300 spaces surveyed in 2017 (including student accommaodation),
dedicated on-campus parking for faculty, staff and operational uses comprise approximately 50% of the total.
Student parking is limited to shared use of approximately 1,600 spaces, the majority of which operate as
short-stay or long-stay ticket parking. A sizeable supply of car pool spaces and motorcycle bays are
available to support more sustainable personal travel options, with positive impacts on student travel
behaviour. General visitors use ticket parking, or are able to use carpool parking if they contain three people
per vehicle. Discovery Space members can also access limited free parking underneath the centre, which
are reserved spaces.

The ticketed parking bays provide a flexible parking arrangement that can adapt to varying demand across
the day and year, for use by discovery centre and other visitors, staff, students and contractors. Additional
parking management systems implemented by UoW, including daily ‘scratchies’ and the UoW parking app,
which allows drivers to determine parking availability prior to arrival on-campus, maximising both useability
and efficiency for the shared supply. The app is currently under redevelopment.

It is noted that the parking supply has increased since 2017, to a total of ~3,700 spaces in 2020 (including
student accommodation). This reflects a small decrease in staff parking offset by additional shared ticketed
parking.
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3.7.1.5 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.

3.7.16 Parking near schools

Parking arrangements for schools in the Keiraville and Gwynneville study area are shown in Table 3-4.

Table 3-4 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

Gwynneville Public At the intersection of Acacia

School Avenue and Berkeley Road
KU Gwynneville Berkeley Road
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 fo 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.

Mo parking is allowed on Acacia Avenue directly outside
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.

This is an older preschool and no on-site parking is
provided.

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 Gwynneville Public School is adjacent, so parking
opportunities are limited and parents rely on on-street
parking away from the entrance.

Tinkerbell Pre School ~ Gwynne Street, near the

There is adequate parking provided on-site.

and Long Day Care intersection of Eastern Street There is also unrestricted parking on Gwynne Street,
Centre Eastem 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

and Gipps Road

Road directly outside of the St Brigid's Catholic Parish
Primary School. However, there is unrestricted parking on
Vickery Street further south of the school.

Para Meadows School Porter Street, near the
intersection with University

Avenue

All parking demand for students and visitors is
accommeodated 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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3.7.2 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 April. 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 Qusley 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 contrast 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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3.7.22 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.

3.7.23 TAFE NSW Wollongong

On-site parking for UoW staff is permitted at the TAFE via a permit system, improving the overall efficiency of
on-site parking while alleviating pressure on the university campus supply.

3.7.24 UOW campus and surrounds

Overall, UOW students make up the largest group for parking demand within the Study Area. 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.

The impact of student parking is reduced significantly where students are housed in nearby accommodation.
Surveys completed in 2017 showed that 12% of UoW students lived in student accommodation, though only
4% on-campus. Previous surveys (Draft UoW Transport Strategy and Survey Report, 2017 and UoW Transport
Survey, 2015) indicated that as many as 55% of students live within 2.5km of the campus. This represents a
significant proportion of student travel that has the capacity to shift to alternative modes, particularly cycling
and public shuttle services.

In 2016, the ratio of total car parking spaces to Effective Full Time Student Load (EFTSL) was 5.4. The ratio
is maintained by UoW to constrain on-site parking and encourage the use of public transport options,
including walking, cycling and the free shuttle services.

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. These surveys suggest that some Reserved parking operated at
lower levels of utilisation, with an observed average occupancy of 54% across the day. This can be expected
from their intended function: allocated spaces to individual staff / faculty vehicles, and dedicated spaces for
pool vehicles. Innovation in this space, perhaps leveraging the excellent UoW parking app, could improve
efficiency and allow for reallocation of spaces. It is noted, however, that Reserved spaces are often poorly
accessible to other users, being located in small car parking areas adjacent to on-site facilities. This places a
limit on the efficiency of such parking.

A proportion of existing student parking demand is satisfied on-site by approximately 1,600 ticket parking
bays, with 17,080 EFTSL at UOW in 2017. Through self-reported surveys, 41% of students stated they drove
for some or all of their journey to UOW (2017 draft questionnaire survey), with 33% of students parking on
campus or the surrounding streets. This results in a significant overspill into the surrounding on-street
parking to the south of the University.

Data extracted from the ABS Census (2016) shows 70% of employees working in UoW’s ABS Census zone
on the day of the Census (which includes the UoW, Conservatorium and Botanic Gardens) drove to work,
accounting for 2,150 spaces consumed. This figure has been confirmed through interrogation of the survey
data obtained for the Draft UoW Transport Strategy and Survey Report, 2017

UoW staff demands can therefore be expected to consume a significant proportion of the parking available
on-campus, and the results suggests that staff are likely using both on-site paid parking and surrounding on-
street parking, in addition to the dedicated staff parking bays. In total, peak parking demand generated by
UoW staff and students may be as much as 5,000 spaces during peak periods.
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3.7.25 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).

The North Gong Shuttle runs direct from the station to the UOW campus, and there is the potential for
parking along this route to be consumed by students and staff from the University. This could increase if on-
street parking manage ment forces out long-stay staff / student parking in the Wollongong catchment.
MNeighbourhood parking surveys undertaken by UoW illustrate a consistent demand for parking in the vicinity
of the Station remains high all year round, suggesting that student and staff demand is not clustered in the
vicinity of the Station itself, and the parking demand is driven by the station rather than the shuttle.

3.7.26 Schools

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 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 Parish Primary School, Para Meadows School and Kiera High School.

3.8 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.

3.8.1 Mount Qusley Interchange

Road and Maritime are planning an interchange on the M1 Princes Motorway at the base of Mount Ousley.
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-& Artist impression of Mount Ousley Interchange

Source: Roads and Maritime Mount Qusley Interchange (2017)
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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;

= Anoverpass 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

= 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.

The Mt Ousley interchange will provide cycling opportunities to / from the north through the provision of
shared paths adjacent to the motorway connecting directly to the UOW and areas to the north-east. The
shared paths will provide a continuous link for cyclists across the motorway from Dumfries Avenue to the
UOW. This will extend the cycling catchment, allowing easy cycling travel to and from the residential areas to
the north.

Once the interchange is completed, parking issues may also emerge in Mt Pleasant and Mt Qusley 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.

3.8.2 Future cycle network

The 2014 = 2018 Bike Plan recommended a number of infrastructure improvements. This was developed fo
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 North Wollongong Station.
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3.0 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 Census by the Australian
Bureau of Statistics (ABS) in 2016.

3.9.1 Population and employment

The Statistical Area Level 1s (SA1s) to which the data described in this section applies are shown in Figure
3-10. These areas 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 Statistical areas used for analysis

Legend:

- = » g Otudy area

[ ] SA2 zones

SA2s used for analysis

Source: adapted from Australian Bureau of Statistics maps, httos 4itt abs. gov. au/itt'r jsp 2ABSMaps, viewed 09/11/2020

Similar areas, Destination Zones (DZMs), were used for the analysis of Journey to Work data for workers in
the study where SA1s could not be used. These areas included DZNs 111467351, 111467352, 115490001
and 115490006, which cover a very similar areas to that shown above.

Approximately 8,700 people live within the selected SA1s (the study area) within Keiraville and Gwynneville
(including campus accommodation students). Of these 8,700 residents, the workforce consists of 7,625
employed people. The employment location of study area residents shown in Figure 3-11.
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Figure 3-11 Employment location for residents in the study area

Southern Highlands and
Shoalhaven, 2%

Sydney -
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South West, 3%

Sydney - City and
Inner South, 5%

llawarra, 85%

Source: Journey to Work, ABS Census 2016
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

- Sydney - Outer South
Sydn?:re;rtmﬁ;Swth West, 2% Sydney - Sutherland,
Sydney - City and ’ 2%
Inner South, 1%

Southern Highlands
and Shoalhaven, 2%

Source: Journey to Work, ABS Census 2016

3.9.2 Dwellin es

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
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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%)
llawarra Region 73% 13% 13% 1%

Source: ABS, 2016

393 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%)
llawarra Region 7.9% . 34 4% . 3BT% - 18.3% . 37%

Source: ABS, 2016

394 Transport mode share
3.9.41 Study area

The Journey to Work data, based on 2016 census data, shows that over half of the people who both live and
work within the selected travel zones use private vehicles to access their workplace. Walking and bus were
the second most common mode choices for both residents and workers. 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 study area

0,
72 "EBQ%

6% 6% 6% 7% 6% 6% 8% o
3% a 4% 4%

1% o 2% 1%
| mu = Hm ° 0% — ml ==

Car (driver) Car Train Bus Motorbike/ Bicycle Walked only Worked at
(passenger) scooter home

m\Workers ®Residents

Source: Jouney to Work, ABS Census 2016
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3942 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 for all trips (staff and student) is shown in Figure 3-14.

Figure 3-14 UOW campus mode share
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Source: Cardno, 2017

The Draft UOW Transport Survey (2017) results show that car as driver mode share is 47 % for UOW
commuters. Based on self-reported data in the 2017 guestionnaire survey, staff car-as-driver mode share
was found to be 69%. ABS Census data from 2016 shows that car-as-driver mode share was 70% in the
UOW, Conservatorium and Botanic Gardens zone.

The above difference can be accounted for by a number of factors:
> the student population is located closer to the campus, with 55% of students living within 2_5km.
= staff are much more likely to require a vehicle during the day; and

> in contrast to the student population, university staff have a much higher ratio of available parking, with
over 1,600 parking bays available for staff located in Permit and Reserved areas, not including car pool
and specialty bays, for a staff population of approximately 2,400 FTEs.

395 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 sfrategies 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.

3.9.51 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:
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> Assess the travel demand during the academic session (in-session) which is a characteristic 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 accommodate 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 Ousley Interchange hybrid
maodel (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;

> Import 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.
3.9.52 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 period 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
c 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 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 image below.

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 queuing on University

Avenue in the AM peak.

Ll

'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 IThe 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 /
University Avenue

AM

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

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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Figure 3-16 Road network speed level of service (AM period)
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3.9.53 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.

3954 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

o
we®
- [ s ]
i o
Areas of traffic performance deficiencios /N\

3.9.55 Future (2027) year traffic analysis

The future (2027) year traffic models considered the impact of traffic growth and the upgrade of the Mount
QOusley 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 Qusley Road right turn 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).

Traffic modelling was undertaken in 2017 based on information available at the time. The design of the Mt
Ousley Interchange and associated assumptions relating to the road network may have changed and may
impact potential future road network performance.
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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 AWM 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

> lIrvine 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)
- Mo significant difference in vehicles per hour.
Figure 3-20 Robsons Road - future (2022) year vs future (2027) year

// Robians Road \ '
E Future year
[2027]
-

Future Year with Mt Dusley Interchange

Reduction of 35% vph northbound in AM

" o
- e @}  Reduction of 3% vph southbound in AM
s
1
,: gl Reduction of 15% vph northbound in PM
M
n a No change in vph southbound in PM
"
n
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Figure 3-21 Gipps Road - future (2022) year vs future (2027) year
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Figure 3-22 Murphys Avenue - future (2022) year vs future (2027) year
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Figure 3-23 Northfields Avenue — future (2022) year vs future (2027) year

X Northfields Avenue

: e

E Future Year with Mt Ousley Interchange
al Reduction of 35% vph eastbound in AM

) Reduction of 55% vph westbound in AM

| Reduction of 11% vph eastbound in PM

/Q Kﬁ‘ umumo'm'"‘@h*"mhdmiu/‘
| : : 2 g | ; f.id A

: o Py = Fon fbewioms 5ol
e e 3 :
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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3.9.56 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 Ousley 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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3957 Summary

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

> Irvine Street / University Avenue

= Princes Motorway / University Avenue.

The impact of future traffic growth and the Mount Qusley 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 MNorthfields 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 Ousley Interchange upgrade.

Detailed intersection assessment in SIDRA confirmed 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.

3.9.6 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
3%

Serious injury Minor/Other injury
18% 21%

Moderate injury
12%

Non-casualty

(towaway)

\46%

Source: TINSW Crash Data, 2016
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3.9.6.2 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 eastern side of the intersection with Memaorial
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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3.9.6.3 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, Morthfields Avenue and Foley Street.

Other common crash types were:

= Right through collisions occurring between vehicles fravelling 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

RUM 13: Adjacent, right through from right || 3
RUM 47: Emerging from driveway [ NN 3
RUM 42: Leaving parking [ 2
RUM 32: Same direction, right rear [ 3
RUM 74: Out of control on cariageway _ 4

rum 40: U-um [N 4

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

RUNI 10 Adacent coss vafic | 12
RUM 21: Opposite direction, right through [ 13
RUM 71: Left off carnageway into object or parked _ 13
vehicle
RUM 30: Same direction, rearer [ 1>

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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3.9.6.4 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 pedestrians playing, working, lying or standing on the carriageway,
pedestrians hit in the far side lane, and pedestrians hit in the near side lane. These occurred 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

RUM 05: Facing traffic

—_

RUM 04: Walking with traffic

RUM 03: Playing, working, lying, standing on
carriageway

RUM 02: Far side lane

RUM 01: Emerging from behind

-

RUM 00: Mear side lane

&)

3.9.6.5 Cyeclist crashes

Seven crashes within the study area involved cyclists. These occurred on Gipps Road, William Street,
Morthfields 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

RUM 81: Off path on curve, off camiageway bend into
objectiparked vehicle

RUM 63: On path, vehicle door _ 1

RUM 21: Opposing direction, right through

RUM 10: Adjacent direction, cross traffic
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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.

a1 Key stakeholders

The key stakeholders for this study included:
= WCC Infrastructure Strategy & Planning Division;
= TMSW Roads and Maritime Services;

= RNeighbourhood Forum 5 (MNF5);

= 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.

42 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 concermned
parking. The number of issues logged per category is broken down below:

= 03 Parking issues
> 39 Pedestrian issues

= 32 Cycle issues
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> 27 Roads issues

W

27 Public Transport issues

W

13 Other issues

W

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 41 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
* Neighbourhood 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
= Neighbourhood 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
= Neighbourhood 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.

451 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.

45.2 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 prioritisation process.

454 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, Eastern 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 pedestrian 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 concern 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 — Pedestrian 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
correspond to the schedule of non-compliant pedestrian crossing facilities presented in Appendix H.

51.1 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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52 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 Ousley and UOW;

= Missing strategic connections between east and west of the railway line, particularly close to Beaton Park;
> Missing strategic connections between UOW and the Innovation Campus;

= 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 MNorthfields
Avenue;

The associated actions are detailed in Section 6.
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53 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, particularly during peak periods 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.

531 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.

54.1 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 traffic 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;

= Intersection of Irvine Street/ University Avenue has extensive queuing in the PM peak.
> Queuing at Mount Ousley 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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551 Opportunities

The key opportunities for the road network include increased traffic calming measures, and working with
schoaols to increase the efficiency of kiss and ride 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 during in-session periods,
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 often parked across driveways;

> Large quantum 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.
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Table 6-1 Transport actions
Mode Issue Action Det.

1 Bus Poaor bus service times and Extend bus timetables and frequency. WCC o work with bus operators to increase operafion times and frequency

frequency of existing bus services.

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

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

transport. integrate bus and train timetables. interchange times for commuters to encourage interchanges between
modes.

4 Bus Poor bus stop facilifies. WCC to work with bus operators o WCC should work with bus operators to ensure at & minimum DDA
provide improved bus stop facilities. compliance of all bus stops are provided. Potential for bus siop reloca tion to

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

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

(] Bus Poaor bus service coverage. Provide directbus services between key  All major centres within the precinct should be catered for by direct bus
trip attractors. services - WCC b work with bus operators o provide addifional services to

key destinstions.

T Bus Shuttle bus services. Maintain and further promaote the local WCC o work with TIMNSW and UOW to maintain Keiraville/Gwynneville
shutfie bus services. Shuitle, the North Wollongong Shutle, and the Wollongong Shuttle.

B8 Cyclist Limited safe off-road cycle path Include suggested shared path locations  Varous locations identified across the study area — see Appendix H for

facilities throughout the precinct. in future programs. details.

a8 Coyclist Limited direct cycle and WCC to work with TRSW o investigate WCC could work with TFNSW o provide an active transpart connection

pedestrian faciities across railway  active transport connection across train across the raillway line close to Beaton Park. This could be a shared
fine. line close to Beaton Park. pedestrian and cyclist bridge linking Gipps Street eastand west of the train
line.

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

destinations. wayfinding on the key regional cycle Guidelines to key destinats including the Uni ity of Waolk
routes. Keiraville, Gwynnevile, Wollongong CBED ete.
11  Cyclist Poaor ighting and footpath width WCC to provide & widened shared path WCC o provide a 2.5m wide shared path within Wisemans Park in
along Wisemans Park (Vickery and lighting through Wi Park as rd. with the adopted Fairy Creek Master Plan.
Street) shared path. per the Fairy Greek Master Plan.
12 Cyclist Lack of secure or undercover Provide increased number of secure and  WCC o work with key land uses and town centre to provide an increased

bicycle parking at key land uses.

underzover bicycle parking at key land
uses such as the UOW, Keiraville and

Gwynneville village centres, Beaton
Park, the local schools and especially
off-street parking locations.

number of secure or undercover cycle parking.

13 Pedestrian

Roundabouts within the precinct
donot have pedestrian refuges.

Provide compliant pedestrian refuges at

all roundabouts.

WCC o i tigate p of compliant ped,
roundabouts within the precinct.

trian refuges at all

14 Pedesirian

Mumber of crossing facilities not
to Australian Standards.

Ensure that all crossing facilties comply

with Australian Standards (upgrade
where needed).

All pedestrian, signalised crossings as well as pedestrian refuges should be
provided o Australian Standards. Adequate lighfing should also be
provided.

15 Pedesirian

Poor pedestian connectivity to
the north and eastof UOW.

Provide a direct pedestian connecfion

towards the norfh and east of LOW.

WCC o investigate the provision of pedestrian’ cyclist connecfions across
Mt Qusley Road and Princes Motorway towards the north and east of UOW .
It is believed that this is part of the proposed Mt Qusley interchange design

16 Pedesirian

17 Pedesfrian

Poor wayfinding within the
precinet.

ehicle priarity in key centres
across the precinct.

Provide wayfinding to key destinations

including train stafions, UOW, key
centres and recrestion facilities.
Provide increased pedestrian priority
within the iown centres.

WCC 1o develop a wayfinding strategy similar o that of the City of Sydney

to encourage walking and cycling. Wayfinding to be provided to key
locations.

WCC o work with RMS to update signal phasings. W CC could also provide
lower speed limits in key centres to provide increased pedestrian/ cyclist
priority. Traffic calming could also be provided in these cenfres.

18 Pedesirian

Poor walking rates throughout the
precinct.

Provide increased marketing especially
in schools, workplaces and town centres

to show the benefits of walking and
cyeling.

WCC 1o develop marketing tool to present the benefits of active transport,
especially to schools and University.

18  Pedesirian

Poor lighting along streets
impacting security.

WCC to review street lighting.

Key routes forinvesfigation:
* Robsons Rd, Dallas St, Greenacre Rd.

20 Pedesirian

21  Vehicles

Missing footpath links in study
ares.

‘Wehicles speed down slope on
Gooyong Street, in close
proximity to the preschool.

Poor safety at the

Include suggested footpath locstions in

future programs.

Provide traffic calming along Gooyong

Streat

R of roundabout at Murphys

Avenue and Robsons Avenue
roundsabout

Avenue and Robsons Road

Varous locations identified across fhe study ares — see Appendix H for
detgils.

Provide warning signage and traffic calming along Gooyong Street to help
regulate speed along this slope, which could include road narrowing, kerb
extensions, linemarking and pavement treatments.

The Murphys Avenue and Robsons Road roundaboutis oo small, and may
notslow vehicles down enough. WCC should invesfigate the enlarging of
this roundabout to slow vehicles down.

High vehicle speed throughout the
study area.

WCC toinvestigate extending school
zones on the northem and southem
sides of Robsons Road near the
intersection with Gipps Road.

22 \ehicles
23 Notused
24  \ehicles
25 Notused
26 Notused
2T \ehicles

High vehicle speed throughout the
study area.

WCC toinvestigate trafic calming

measures on Robsons Road to manage
vehicle speeds, particularly on the north
and south downhill sections to the Gipps

Rd intersection.

This was mentioned by a number of members of the community.
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Issue

Safer crossings needed across
study area.

Action

‘Council has ientified & number of
int Ai where i ts will be
investigated.

Det.

Varous bcations ilentified across the study area — see Appendix H for
details.

High vehicle speed firoughout the
study aresa.

WOCC to investigate traffic calming
improvements.

arous locations identified across the study ares = see Appendix H for

detgils.

High vehicle speed throughout the
study area.

WCC to investigate roundabout
installation.

Consider a roundabout for Braeside Ave/Murphys Ave intersection to slow
traffic.

Safety issues close o schoals.

Safety issues on University
Avenue.

Council has identified a number of
locations where safety improvements
close to schools will be reviewed.

Investigate safety improvements on
University Avenue.

Vanous locations identified across fhe study area — see Appendix H for
details.

Guardrail installed on University Avenue between Memorial Drive and
Porter Street (esst) in 2018/20189.

Poaor line marking of parking
spaces.

Parking restrictions.

WCC to investigate fhe provision of
marked parking bays to increase the
efficiency of parking spaces within the
precinct.

Review timed parking.

Focus on high-demand roads without existing linemarking, including:
- Northfiekds Avenue

- 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

Various bocations identified across fhe study ares — see Appendix H for
detils.

Poor monitoring of parking in the
precinct.

Review ranger patrols to ensure all
wehicles abide by the comesponding
parking restrictions.

Focus on all suburbs within the study area.
Key areas for investigation:
= |Increase the number of parking rangers to ensure vehicles do notpark for

longer than they should and parking in designated parking spaces only.
Consider varying patrol lozations at the start of fhe University session.

> Enforee current parking restrictions .
= Enforce parking bay restrictions on weekends as well.

Lack of sufficient pick upfdrop off
zones at key destinafions such as
schools, UOW, and Beaton Park.

WOCC to review parking restrictions on
the western side of Grey 5t and consider
amendments to match those on the
eastern side with schoal zone timing
restrictions.

High amount of unrestricted
parking provided in residenfial
areas in close proximity to the
University.

WCC to investigate introduction of paid
parking in the vicinity of the University,

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

with pricing generally be highest
to the university.

on and Pricing should be set at alevel such that peak
occupancy is maintained at around D0%.

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

Lack of sufficient pick upfdrop off
zones at key destinafions such as
schaools, UOW, and Beaton Park.

WCC to consider developing a special
event parking and traffic management
plan to manage events at Beaton Park
and other locations.

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

A ination of parking wand, event parking permits for organisers,
drop offfpick up points, wayfinding tools and temporary traffic management
measures can be used to ensure a satis factory experience for visitors .
Council could also consider improving the opportunifies for overflow parking
(through faciitating 1ts with tors) o imp peak

accessibility and increase safety in the area.

Facility users may not be aware of alternative parking locafions and parking
congestion ocours in the immediate vicinity, causing safety issues for both
users and resklents.

Accessible parking is not provided

in the village centres.

WCC to ider i ing parking
user priority system in commercial
centres.

The two village centres of Keiraville and Gwynneville should have parking

signage modified to include loading zones, motoreycle parking, disability
and short-ferm drop-offipick-up.

Safety at schoaol crossings.

Lack of sufficient pick up/drop off
zones at key destinafions such as
schaools, UOW, and Beaton Park.

WCC to advocate for the Department of
Educafion and local schools o consider
appointing wardens to assist parents with
considerate and formalised kiss and ride
facilities, as well as coordinating safe
passage of children from the roadside
into schoals.

Local schools could consider monitoring
kiss and ride parking to prevent parking,
and expand it as required to support
demand.

Wardens should be school teachers if possible to increase authority.

If suchan does not p
school and issue i or infrin ts a5 ry. En

should be used as a tool to ensure compliance in conjunciion with more
positive app to parking

rangers can attend the

Lack of sufficient pick up/drop off
zones at key destinafions such as
schools, UOW, and Beaton Park.

Locsl schools could consider staggering
start and finish times to help alleviate
parking issues.

The factthat school start and finish times are so deary defined means that
hundreds of people are arriving and departing a single location within a very
short period of time.

Lack of sufficient pick upfdrop off
zones at key destinafions such as
schools, WOW, and Beaton Park.

WOCC to work with UOW fo investigate
pick up and drop off locations along
Northfields Avenue.

Requested by UOW in their review of the Parking Tech Mema.

Mode
28 \ehicles
28  Notused
30 \ehicles
31  Vehicles
32 \ehicles
33 Vehicles
34 Parking
35 Parking
36 Parking
3T Parking
38 Parking
38 Notused
40  Parking
41  Parking
42  Parking
43 Notused
44  Parking
45 Parking
46 Parking
4T  Parking
48 Parking

Signage and wayfinding is limited
within the study area.

WCC to consider developing a
wayfinding strategy i help

Council could also provide some gui to assist sct

parking atschools and ofher attractors
such as Beaton Park and fhe Botanic
Garden.

in ting parking ity to parents.
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ID Mode Issue

Uniform approach to kiss and
ride facilties does not suit
every location.

48  Parking

A

n

WCC to work with schools to manage
parking and safe drop offfpick up.

Det.

Key areas for investigation:

= Meet with Schools and Schoal Crossing Supernisors/Rangers/RMS/Paolice
to determine the bestopfion for that specific location; Investigate drop off
zones for set times of the day, Consider 'Slow Down' signage as part of tha
kiss and ride strategy; Consider that parents may want to get out of their car
to pick up younger children, so & kiss and ride solution may notwork for
everyone; Ensure drop offfpick up issues are considered in the rebuikd of
Gwynneville Public Schoal; Work towards long term reduction in demand for
kiss and ride zones by encouraging walking/riding by students through
provision of extra pedestrian crossings and bike paths; Consider staggering
startifinish times to beter manage traffic.

50 Miscellaneous High vehicle mode shared from
uow.

Potential for UOW io increase student
accommodation close to the main
campus to reduce the need o travel to
the University.

UOW to investigate providing additional student accommodafion close the
main campus o reduce student travel io 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; > |mproves access for vulnerable user groups;

> Cost/ Constructability: and

> Addresses impacts to local community; > Aligned with govemment 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 0to35

The prioritisation matrix is presented in Table 6-3. Actions are listed in order of highest priority.

6.3 Implementation

Based on the results of the prioritisation matrix, the actions and their priority for the implementation of works
is presented in Table 6-3. The higher priority actions should be delivered first.

6.4 Cost estimates

Strategic cost estimates were developed for each action involving improvement works and are presented in
Table 6-3. 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:

= Project management;

= Design;

= Property acquisition;

> Temporary works or traffic control;

= Site establishment or disposal of material costs;

> Relocation of services or drainage; or

> Provision of barriers and fences.

The total cost of the works is estimated to be $10,611,700.

25 November 2020 Cardno &7
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L ’ Cardno Keiraville-Gwynneville Access and Movement Study
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 improvemenits 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 fransport 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;

> ldentifies 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 prioritised listing
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.

25 November 2020 Cardno 74
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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 fravel 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 move ment 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

Identify and evaluate mitigation measures to accommodate fraffic 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;

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

14 Study Area

The model is centred around Keiraville and Gwynneville, which is located northwest of the Wollongong city
centre, in the lllawarra 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 QOusley 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:

Keiraville and Gwynneville village centres
- The University of Wollongong (UOW) Campus
UOW Innovation Campus (iC)
- Wollongong CBD
- Wollongong Hospital
- Wollongong Botanic Garden
Morth Wollongong Station
- TAFE lllawarra Wollongong Campus.
Mount Qusley 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 (M1), 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 - Infroduction: 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

80018018 | 7 February 2018 | Commercial in Confidence 4
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2 Existing Conditions

21 Traffic Surveys

Intersection counts were commissioned between 6:00am to 10:00am and 3:00pm to 7:00pm. For the in-
session period, 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.

Teble 2-1 Intersection 1D Description
1 Robsons Road / Morthfield Avenue 14  Foley Street / Gipps Road
2 Robsons Road / Murphys Avenue 15 Frances Street / Gipps Road
3 Robsons Road/ Gipps Road 16 Ring Road / Northfields Avenue
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 19 Robsons Road / William Street
7  Murphys Avenue / Eastern Street 20 Robsons Road/ Princes Highway
8 Eastern Street / Gipps Road 21 Robsons Road / Mount Keira Road
9  Princes Highway / Princes Highway exit 22 Gilmore Street / Reserve Street
10  University Avenue / Graham Avenue | 23 Gipps Road / Vickery Street
11 Foleys_La ne/ University;enue . 24  Memorial Drive On Ramp / University
Avenue
12 | University A\;Je | Porter Sget 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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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 journey 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-turns 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.

Table 2-2 Routes of Interest for Joumney Travel time Analysis
R(:;te Route Direction Length of Route (m)

Morthfields Avenue via Irvine Street, via Eastbound 1,813

1 University Avenue from Robsons Road to Porter
Street Westbound 1,813
9 Robsons Road from Mount Keira Road to Northbound | 1881
MNorthfields Avenue Southbound 1878
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 T
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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 0313
Robsons Road
Southbound 03:34 03:11
Eastbound 03:09 02:59
Gipps Road
Westbound 02:40 02:50
MNorthbound 02:33 0219
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

Westbound 03:25 03:53

MNorthbound 03:05 03:06
Robsons Road

Southbound 03:02 03:04

Eastbound 03:01 02:35
Gipps Road

Westbound 02:35 02:42

MNorthbound 02:23 02:18
Foley Street

Southbound 04:20 0345

2.3 Existing Condition Analysis

2.3.1 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.

80018018 | 7 February 2018 | Commercial in Confidence 9
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23.2 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.

23.3 Princes Highway

Princes Highway is a highway that runs in a north-south direction that provides access from Mount Qusley
Road, Memaorial 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.

23.4 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.

23.5 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.

23.6 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.

2.3.7 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.

2.3.8 University Avenue

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

23.9 Murphys Avenue

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

2.3.10 Northfields Avenue

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

23.11 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 limit is 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

LoS Description Travel speed as a percentage of base

FFS (%)
A Good operation > 85
B Good with acceptable delays and spare capacity = 67-85
i Satisfactory 50-67
D QOperating 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 and Porter
Street corridor, Robsons Road, Gipps Road and Foley Street.

A summary of the performance data is shown in Table 2-6.
Tahle 2-6 AM Peak Period Road Network Performance

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

Route Direction Ll

August September August September August September

Northfieigs  E@Stound 727 557 33 33 07 07
Avenue | \vecibound | 796 474 31 32 0.6 0.6
Ropsons  Morthbound | 827 | 530 @ 42 08 08
R Southbound | 414 233 42 42 08 0.8
. Eastbound 409 322 30 32 0.6 0.6

Gipps
Road Westbound | 415 301 36 33 07 07
Northbound = 408 316 36 37 07 07

Foley
Az 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 oty

August September August September August September

Northfields E@stoound | 1,087 876 33 35 07 07
Avenue  \vestbound | 777 554 34 35 07 0.7
Northbound = 552 434 44 44 09 0.9
Robsons |
R Southbound | 531 414 44 45 09 0.9
_ Eastbound 358 296 “ % 07 07
Gipps
fzd Westbound | 404 407 37 a7 07 07
Northbound = 508 437 38 38 08 08
Foley
Oz Southbound | 767 616 36 37 07 07

This shows that during the in-session period, there are significantly more vehicles utilising these routes in
comparison 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 cormidor 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 period. 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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Table 2-8 Congestion Locations in the Study Area

Intersec_:lion Time of Day Observation
Location
Mount Ousley 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 Qusley Road the maximum queue length is around 15
vehicles between in the AM peak. This is partially captured in the
footage below.

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 Al 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.

80018018 | 7 February 2018 | Commercial in Confidence
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Intersection

ceatin Time of Day Observation

Irvine St / University Ave

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 i5 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 morming 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.

80018018 | 7 February 2018 | Commercial in Confidence 14
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Lilai oo el Time of Day Observation
Location

Prince Highway / Princes Highway Exit

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.

80018018 | 7 February 2018 | Commercial in Confidence 15
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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 during 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 Morth
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 Morth 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 majonity 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 (Morth Gong Shuttle) — Ring Road Loop (anti-clockwise)
9N (Morth Gong Shuttle) — Morth Wollongong Station to University of Wollongong Terminus
55A / 55C (Free Shuttle Bus) — University of Wollongong to Morth Wollongong Station
Gwynneville Keiraville Shuttle — University of Wollongong to Wollongong Station (loop)

The bus routes are shown in Figure 2-6.

80018018 | 7 February 2018 | Commercial in Confidence 20



799

7 December 2020

Iltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study

Ordinary Meeting of Council

\r

wollongong

ity of innovation

Consultant Report

8duspyuog Ul [epIswwog | g0z Aenigs J | 81081008

[
1 e / b 331914
e ot 122
o i At SNDONOTIONN
\ 5 ‘) aHCANOTION 1 ==, T lgam
2z nuz..uw&w m &
:
kvnu mﬂ W mw o
F 3 &
]
g,

¥ 38 31208 000 b1

.\\ AV gy v

a T gy
e
g m ] = ww . 5
MGG AN0L) =SNG ApNyE say ] e ..m e N
n._-__ | <,
g i P W s
JE BNDE ) Sianys uo yuay ] | 2 T ! b %
- : - 3
[25IME0|2 DLy FUE S50 |0 m w b LT T L] m dm.u A
BILMUS BIIARIEY S| ALUAMS m i s H A
b
£ISNG INUE MO H »w g st o
: 3, - 2
A i —— i " v s Bl
w I )
£ — & ‘
i’ Shgays :
I —— Ty ¥
- r
Nt N o w_.,,s_.‘ LETH, !
o— L = ;&aw H
aL — i LEED STEOE m %w ...
5 [elllealile et ]
(Sl ) SEncyg Sng o1jng 0 w 4 :
1 1 "
Ud T AEmlEy —— ol : H
" L3 WHISH INGOK
dnssa @ k3 oHOSNGTION . - g ]
E HIHON h = .
Sk )
wopeg e @ - H \ STIARYEN 5
Baly dprg U7 7t H @/ ;
- " - -.
puabia] W W 1315 sucipg ] /f Eucfiuo| o o A saenun N m i
H = o ~@._ G} : ;
5 e g 3 ) \.u.._r v
& s W N\ ‘
i s [ ) .
AONLE LNSIEAON ANY 88300y il g 3 s .
ITTAINNAAD-TTUAVHEN % 4 # i Wi i
S i 1 "
= £y - TR "
B otvins 3 gm0 VI 0% ! emnsopenesion SRS
ypodsuea] signd u;ﬂqs:x@ e ”uu i3 — ! Josiinss smme
.&.__...f S o -|l|‘>mqﬁbmvl.—.__-,_mm_.ﬁ._|.a. xav.m..,ﬁ... n
UBIEARULE 40 R 133008 rupginy A S o) bt TR Y
A3 ot - K] M
buobuojjom 59015 e e L mm.. G
"]
\’ MOOYIN AdTE .m. mm%aw...ﬁ..n e
® ] LNTEYETd INNGW k]
ealy Apmg 8y Ul s8N0y sng gz runfiy

oupaesy

fpnig jusLuBAc|y pue SS820Y 8||IN8UUAMSG — 8| INB118Y
voday wawdojanag |apoj sseg



V./ Ordinary Meeting of Council

wollongong ltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study 7 December 2020 800
Consultant Report
) Cardno’ Base Model Development Report

Keiraville — Gwynneville Access and Movement Study

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' period 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)

« Heavy vehicles (trucks); and

e DBuses.
Default values of vehicle type parameters (e.g. vehicle dimensions and driving 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 31 Road Network in Model Study Area

Traffic Model Area
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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.

Teble 3-1 Effect of Grade on Vehicle Speed

Reduction in Vehicle Speed compared to Flat Grade

Uphill Downhill
Heavy Vehicle | Light Heavy Vehicle G s r LR
Vehicle

03 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

69 Largely Significantly Minimal Minimal for straight Meed to provide auxiliary

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

winding alignment. consider run-away vehicle
facilities if the number of

commercial vehicles is high.
912 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).

I

15-33  Very slow Not negotiable | Very Mot 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 traffic signal phase.

Figu-e 3-3 Signalised Intersection Locations in the Model Study Area

Princes Mwy -,

“: s0m 1081, $I90008
The TCS IDs found at the labelled intersections in Figure 3-3 are summarised in 0
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Table 3-2 TCSIDs

TCSID Intersection

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

326 Princes Highway / Bourke Street
4517 Memorial 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 Qusley REF (2015)
Traffic Model which were developed based on the SCATS average signal timing.

39 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
Confracts, 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 IDs defined in the calendar txt file

> Calendar txt — Defines dates for service |Ds 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 transit 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

> Tnps.txt — Provides the trips for each route. A trip is a sequence of two or more stops that occurs at
a specific time

> Motes.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 TTNSW 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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Firyura 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 Maritime
Services Mount Ousley REF (2015) Traffic Model! Aimsun file was also used as reference, to preserve the
Mount Qusley Aimsun model existing centroid configuration.

Further zone disaggregation process was carried out to ensure fraffic 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 after further disaggregation of the 41
parent travel 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 Systern Description

i Parent
Lo R Description Description
Zone Zones Zone

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
Ousley Road Morthfields Avenue

23 1 Memorial Drive north of Princes 24 2 Ring Road east north
Highway of Morthfields 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 11 Murphys Avenue west of 27 2 Spearing Parade west
Paulsgrove Street of Princes Highway

7 3 Morthfields Avenue east of Ring 28 1 Gwynne Street west of
Road Eastern Street

8 1 MNew 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 34 1 Fairy Street north of
Princes Motorway Gipps Road

1 1 Dumfries Avenue west of 32 5 Gipps Road west of
Foothills Road Fairy Street

12 1 Foothills Road north of Dumfries 33 6 Gipps Road east of
Avenue Eastemn Street

13 1 McMahon Street north of 34 7 Foley Street south of
Dumfries Avenue Porter Street
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i Parent
e e Description Description
Zone Zones Zone
14 1 Gaynor Avenue south of Mt 35 1 Foley Lane north of
Ousley Road University Avenue
15 1 Strone Avenue north of Mt 36 3 Porter Street east of
Ousley Road University Avenue
16 1 Mt OQusley Road east of Princes 3ar 1 Exeter Avenue east of
Highway Princes Highway
17 1 Woodhill Street east of Princes 38 1 Station Street west of
Highway Princes Highway
18 1 Woodhill Street south east of 39 1 Achilles Avenue east of
Princes Highway Princes Highway
19 1 Lysaght Street west if Princes 40 1 Bourke Street east of
Highway Princes Highway
20 1 Ajax Avenue east of Princes 41 2 Graham Avenue west
Highway of University Avenue
21 1 Car park north of Mount Ousley
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
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311 Behaviour Parameters

Vehicle behaviour parameters were adopted from the calibrated Roads and Maritime Services Mount Qusley
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 Ousley 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 devefopment, calibration and
validation, 2015
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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 fraffic 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.

Figu'e 3-T In-session - AM MNetwork Traffic Demand
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Figure 3-8 In-session - PM MNetwork Traffic Demand
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Fiqure 3-9 Out-session - AM Network Traffic Demand
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Figura 3-10 Out-session - PM Network Traffic Demand
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A guick 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 afternoon 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 afternoon 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 equilibrium (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 derived 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 eqguilibrium 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 altemative 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 appropnate 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-G
A
Where:
N = number of runs
t = two-tailed inverse of Student's t-distribution
o = standard deviation

A = acceptable error (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 P peak are summarised in Table 4-1.

Teble 4-1 Number of Simulation Runs Required

Parameter In-Session Models Out-Session Models
AM PM AM PM
t 2.776 2776 2776 2776
o 25.003 50.718 13.428 24 557
A 67.090 63.629 54.118 59.663
N 1.070 4896 0474 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.

Figurz 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 d4-5 Average PM In-session Vehicle Hours Travelled
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The aggregated vehicle hours travelled is 1308 .48 and the mean vehicle hours fravelled is 327 12.
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Firpira 4-4 Average AM Out-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 Out-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

e Tumn 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:

e 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).

Teble 5-1 Median Seeds used for Calibration and Validation Results

In-Session Models Qut-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. Tumning 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.

521 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 correlation of the entire data set.

The GEH formula is:
' WV, — V)2
GEH = 0.5V, + V)

Where:
Vs is the observed traffic flow; and

Vmis 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% oflinks 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:
« 95% of turn and link flow comparisons with GEH less than 10

e 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 turn volumes
(where R?= 1.0 is a perfect correlation).

522 Core Area Calibration Criteria
The following criteria is to be used during the turning count calibration process for the core area:
¢ Turmn or link flows to be within 10 vehicles for flows <99
¢ Turmn 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
s 100% of observations to be within tolerance limits

« Regression of modelled and observed counts to show R2>0.95.

5.3 Calibration Results
53.1 Network Wide

The network wide calibration was undertaken by comparing the modelled tumn 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 Metwork Wide Calibration Surnmary

Time 8:00 — 9:00 AM 4:00 - 5:00 PM 8:00 - 9:00 AM 4:00 - 5:00 PM

Period

Vehicle LV HvV LV HvV LV Hv LV HvV

Type

GEH <5 91% 98% 87% 97% 94% 98% 92% 95%
GEH < 10 100% 100% 100% 100% 100% 100% 100% 100%

R? 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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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 Pl peak in
both in-session and out-session periods.

Figure 5-3  In-session 08:00 - 09:00 AM Regression Analysis

Regression Analysis (08:00 - 09:00 AM)
3,000
2,500 O

y =1.0138x
2,000 -1 R2=0.982

1,500 .
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500 0 LD :
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Fiue -4 In-session 04:00 - 05:00 PM Regression Analysis

Regression Analysis (04:00 - 05:00 PM)
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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 Out-session 04:00 - 05:00 PM Regression Analysis

Regression Analysis (04:00 - 05:00 PM)
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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 travel times for the routes within the study area were used for the validation comparison of
median travel times from TomTom journey travel time's data set and the microscopic model outputs.

Figu-e 5-T 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
00:10:05
00:08:38
00:07:12
00:05:46
00:04:19
00:02:53 -
00:01:26
Min qi-min Bmed-g1 ®g3-med max-g3 XModelled
00:00:00
SB MNB EB WB EB WB SB NB
Foley St Gipps Rd MNorthfields Ave Robson Rd
Table 53 In-session Travel Time Validation Results for AM peak
Foley St Gipps Rd MNorthfields Ave Robson Rd
SB | NB EB WB | EB WB | SB | MNB
Min 01:25 01:18 01:49 01:47 02:16 02:19 01:58 02:04
1stQuartle  01:44 01:36 02:14 02:01 | 02:48 02:56 | 02:19 | 02:23
Median 02:06 01:54 02:42 02:17 03:17 03:33 02:42 02:40
3rd Quartile 02:56 02:42 03:21 02:45 0413 0453 03:27 03:20
Max 05:59 05:23 06:21 04:57 10:04 10:22 o741 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 2 v | v | v
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Flgure 5-8 In-session Travel Time box-plot for routes within study are PM peak

Travel Time - mm:ss (4:00 - 5:00PM)

10:05
08:38
07:12
05:46
04:19
02:53 ‘ - —
01:26
00:00
SB MNB EB WB EB WB SB NB
Foley St Gipps Rd MNorthfields Ave Robson Rd
Min  gl-min Bmed-q1 Bg3-med max-qg3 XModelled
Table 5-4 In-session Travel Time Validation Results for PM peak
Foley St Gipps Rd Northfields Ave Robson Rd
SB NB MNB SB EB WB SB NB
Min 01:21 01:19 01:45 01:49 02:20 02:12 02:00 02:01
1st Quartile 01:37 01:32 02:03 02:01 02:50 02:46 02:16 02:19
Median 01:58 01:47 02:23 02:13 03:18 03:12 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 v

80018018 | 7 February 2018 | Commercial in Confidence 47



V./ Ordinary Meeting of Council

wollongong ltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study 7 December 2020 826
cetmesten Consultant Report

U Cardno’ Base Model Development Report

Keiraville — Gwynneville Access and Movement Study

Figure 5.9 QOut-session Travel Time box-plot for routes within study are AM peak

Travel Time - mm:ss (8:00-9:00 AM)

00:11:31
00:10:05
00:08:38
00:07:12

00:05:46

Sl lee B8 L,

00:01:26

00:00:00
SB MNB EB wB EB WB SB MNB

Foley St Gipps Rd MNorthfields Ave Robson Rd

Min  g1-min @med-q1 @g3-med max-g3 xModelled

Table 5-& Out-session Travel Time Validation Results for AM peak

08:00-9:00 AM
Foley St Gipps Rd Morthfields Ave Robson Rd

SB MNB EB WB EB WB SB MNB
Min 00:01:22  00:01:18 | 00:01:50  00:01:48 = 00:02:18 | 00:02:21 | 00:0203  00:02:00
1st Quartile 00:01:39  00:01:34 | 00:02:08 00:0209  00:02:51 00:02:55  00:02:21 00:02:18
Median 00:01:59 = 00:01:49 | 00:02:33 | 00:0229  00:03:21 | 00:03:24  00:02:38 = 00:02:39
3rd Quartile 00:02:43 00:02:28 | 00:03:19  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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Figura 5-10  Outsession Travel Time box-plot for routes within study are PM peak

Travel Time - mm:ss (4:00 - 5:00PM)

08:38
0712

05:46

Sy

01:26

00:00
SB MNB EB WwB EB WB SB MNB

Foley St Gipps Rd MNorthfields Ave Robson Rd
Min  g1-min @med-q1 @g3-med max-g3 xModelled

Table &G Out-session Travel Time Validation Results for PM peak

04:00 - 5:00PM
Foley St Gipps Rd Northfields Ave Robson Rd

SB NB MNB SB EB WB SB NB
Min 01:22 01:19 01:44 0144 02:15 02:13 01:56 01:58
1st Quartile 01:35 01:32 02:02 02:00 l 02:44 02:43 02:12 02:19
Median 01:51 0147 0223 0214 03:06 03:06 02:29 | 0234
3rd Quartile 02:22 02:27 02:50 02:32 | 03:44 03:44 02:58 02:53
Max 04:17 04:32 03:51 04:07 07:19 07:24 05:06 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 00:25 00:05
Pass v vl 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
Maritime Services Traffic Modelling Guidelines for microsimulation traffic modelling. The modelling results
show that the models have:

100% of the tuming 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.

WoOOWON WY

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.
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Consultant Report

In-session AM peak: Light Vehicles

Direction AimsunTID  Survey Count  Modelled Flow  Difference GEH Relative Difference %)
East Through 13452423 23] 9 -14 -60.87|
Fast Left 13452422 18 B -1 -55.56]
East Right 13452424 285 262 3 -1.08]
North Through 13452421 21] 0 N -100.00]
North ight 13452429 35 &7 31 86.11
) North Left 134524 25 23 -2 -8.00)
Glpps fload and Berkeley foad [South | Rignt 13452426 13| %l 23 3694
South Threugh 13452478 Ell 12 3 33.33
Seuth Left 13152427 24 48 19 65.52
West Left 13452419 19 13 -] 315
West | Right 1. sz-tzj 37 q | 6.2
Wast Through 13452420 29| 250 -5, -15.5.
East Through 173239 139 181 a2 30.22]
East Right 173237 214 241 7 2.59)
N North Left 173241 6| 20| 15 -5.25|
Gipps Road and Eastern Street North Right 173235 10 r = o000
Wast Thrm 17322‘ 37 26| -11 -29.73
Wast Left 173240) 260) 215 44 -16.92
North Through 13452242 126] 80 -5, -36.51]
North Right 13452241 595 723 27 3.88]
) South Through 13452243 284 292 a 283
Gipps Road and Foley Street South Left 13452244/ 320 309 -11 -3.44
West Left 13452239 75 56 19 -25.33]
West | Right 13452240 341] 305 35 10.56)
| East Through 13451443 21 0 il 648 100,00}
| East Left 13451444 1§] ng -11 -8.27]
| Worth Right 13452493 43 5 17 40.48)
Gipps Road and Grey Strest North Left 13452493 24 1 [FE] -95.83]
North Threugh 13451445 B 4 -1 ~20.00)
Wast Threugh 13451441 28] 0f 23] 748 -100.00}
West Hight 13451443 197 193 5 -2.54]
East Through 13452654 85 &4 -1 -1.18]
East Left 13452653 FIE] 285 13 4.40)
Gipps Road and Vickery Street South Lt 13452645 28] 15] 13 4643
South Right 13452650 1132 105 -7 -65.25|
West Throeugh 13452644 2ZEB| 264 -24 -8.33|
East Through 13449030 330| 337 7 2.12]
. North Right 13449029 144 266| 1220 esg 5473
Memorial Drive and Porter Street North Left FETYETER 357 48| 9| EYT
Wast Through 13449025 4Q 40j 43 10.67]
North Left 13448802 55 &7 12 7182
Narth Through 13449737 1234 1277 43 348
. . . [Sauth Right 1344973E| 128| 114 -14 -10.94|
Memarial Drive: North Bound and M1 Princes Hwy 2o Through 13449735 513 535 122 5.00 2378
West Left 13449736 579 905 26 2.96)
West Right 13449734 518] 08 0| -1
East Left 134488165 430 349 1 18.84
Fast [right 58314 S| g 0| 30.
Memaorial Drive South Bound and M1 Princas Hwy :::: ;::::‘g" 1::;;; lﬁ‘; 1:;; :: 1—:.2;
Sauth Left 13448825 56| 457 111 -19.54]
[South Through 6E315] 1] 623 79 14.52)
East Through 13451237 381 385 5 -1.28
East Right 13451238 127 154 27 21.26]
) North Right 13451235 283 261 -2 071
Maunt Keira Road and Robsons Road North Left 13451236 119| 92| -27 -22.69|
West Through 13451233 415 3944 -21 -5.06|
West Left 13451234 414 420 2 1.45)
Left 13449230 55 54 -1 -1.82]
Through + Right 13449231 37| 457 87 23.51|
Through + Right | 13449226] 58] E' 13| 77,94,
Left 13440277 267 239 23 -10.49)
Mt Ousley Road and Gaynor Avenue South Left 13449232| 26| 22| 4 -15.38|
[south Through + Right 13449233 51 46| -5 -5.B0|
West Through + fight 13448727 Fl 14 2 600.00)
est Left 13448709 A28 415 -11 -2.58]
| East Left 13451989 30 16 -14 46.67]
ast Through 13451990 za 244 22 31]
) outh Left 13451991 % 9 17 6538
Murphys five and Braesida Ave South Right 13451957 26] 18 3| 3077
Wast Right 13451087 13] 3| -1 §3.33
Wast Through 138] 145 7 5.07]
East Left 107 85 21 -1
East Through 373 210 63 2
South Right 53 75 2 a1
Murphys Ave and Eastern Street South Lokt Tia T8 7 ey
West Right 39| 55| 16| 41.03]
Wast Through 168000] 132 130 -2 -1.52|
East Left 13452001 75 62| -13 -17.33]
East Through 13452002 241 FZ| 28 11.62]
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South Right 13452003 2] 28] 760
Murplrys fve and Jahn Street South Left 13452004 23 B2 756,57
West Right 13452000 13| 20) B6.67
West Through 13451999 137 12| 657
East Leit 13452577 73] 67| 6.04
East Th +Right | 13452574 32| 133 43.48
Narth Through + Right | 13452570 53] 55| 377
North Left 13452571 79| 57| -27 85|
Murphys Ave and Robsons Road South Threugh + Right 13452579 25| 20| -20.00|
South Left 13452578 336| 332 -1.19|
West Th +Right | 13452585 & 3 ~50.00)
West Leit 13452584 73| 66| 559
East Through + Right | 13452617 1 71 5091
East Lot 13452616 = 504 [
North Left 13452610 16| 28| 75.00]
Northiiekds Ave and Princes Ramps North Through + Right | 13452613 132 191] 34,70
South Leit 13452621 323 289] 1053
South Th T Fight | 13452620) 282 309) 957
Wast Th +Right | 13452624 T_S‘ 17] 3200
West Loit 13452625 175 205 17.14)
East Through + Right | 13449191 754 753 0.27]
North Left 13440109 107 142 1922
Morthfields Ave and Uni Entrance North Right 13449200| 35§ 47| 34.29]
West Leit 13449106 0| 5] X
[West Th 13449197 &8| 77 13,
East Through + Right | 13448774 3 104 12
Et Left 13448773 103 64 -37.86)
Worth Through + Right | 13445343] 48 40| 16.67)
N North Left 13449240 200 EE4 -1. 78|
Frinces Hyy and Mt Qusley Road [South Through + Right 16E304] 269| 409 52.04)
[South Left 168309] B11 T54 -7.03
[West Let 13449238 119 107] 10,08
[West Through + Right | 13448238 453 545 30.83
) ) North Through 168171 1979 1545 167
Princes Hwy-Princes Hwy Exit South Through 173227 2403 2377 -1.04
East Thrw 173116 1194 1247 4.44)
Princes Motorway and Mount Ousley Road North Le:ﬁ o] 390) ELH 028
North Right 1344B695) 165 135 1818
West Through 173118 1610 1643 2
North Through 13451377 34 ﬁ 5
North | Rght 134513% 57| &3 10
) South Lot 13451324 159 174 3.43]
Resarve Street and Gilmores Street South Threugh 13451325 111 113] L80)
West Right 13451326 a1 3g] 739
West Leit 13451329 137 13| 0.73]
East Leit 13452558] 74 69 676
East Through + Right | 13452553 61 54 1148
North Through + Right | 13452553 134 114 -14.93]
N Morth Left 13452557 47 48| 2.13]
Robsons Road and Gipps Road South Threugh + Right 13452559 4] 1 -75.00|
South Left 13452554 421 3BT -8.08|
West Through + Right | 13452555 13| 1 7.60)
West Leit 13452556] g| 70) 32.08
East Leit 13452538, 53] 64 3118
East Right 13452597 B4 10| 7978
Robsons Road and Morthfields Ave North Left 13452605 45| 32| -28.B9)
Marth Thrw 13452607 58| 55| -5.17|
South Through + Right | 13452600 268 329) 2276
North Through 13451189 99| 127] 28.28
North Leit 13451190) 402 371 7
Robsons Road and Princes Motorway On Ramp South Through 13451156 31_6| 1] 1S
South Right 13451185 450 5] 42
Fast Left 13451281 51 61 0.00)
Fast Threugh 13451283 a E] ~50.00)
East Right 13451289 3 0 -100.00)
North | Rignt 13451286 & 0 -100.00|
North Leit 1 ;12@' | £| 1220
’ North Through 13451285) 173 276 47
fobsons fioad and Willam strezt South | Through 13451277, 28 35 071
South Right 13451 2BE| 31 36| 16.13|
South Left 13451278| 362 325 -10.22|
West Thl’&_lE p 12749| 43| 41 -4 G5
West Leit 13451280 55| 531 364
West Right 13451290 7 13| 85.71
North Right 13449252 45| xﬁ 0.00)
Worth Left 13445015 55| &4 847
. B South ight 13449008 470 554 17.87|
University Ave and Foleys Lane South Lﬁ:;,‘h Jsugnng{ 135 ET 1760
West [Right 13449253 342 365 7
West Through 13449012 127 243 913
East Right 13452674 307 288 6.1
. East Left 13457673 224 326 455
University Ave and Graham Ave North  |Through 13457665] 357 sﬁ} 3062
North Left 13452666] 731 3R5] 66.67
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East Right 13452636 199] 226 13.57]

East Left 13452637 ] 530 -5.27]

University Ave and Irving 5t North Thiraugh 13452634 423 46E| 10.90}
North Left 13452632 232 234 {LBE)

South Th + Right 13452638 251 434 7241

East Right 168188 &3 77 -7.23]

East Through 16B183) 26| 24 -7.69)

- North Right 16166 B4 94 11.90
University Ave and Porter Street North Left 168 154) o1 317] 228
West Through 16B1E7| 513 577 12.48

West Left 16E185) B1 88| £.64)

East Left + Through 134485974 335 351 478

University Ave and Princes Ramps North Left 15448973 225] 302 34.22
North Through + Right 134480873 518| 410 104 5.01} 085

West Through + Right 13448977| 564 819 235 £.87) 40.24)

Mean 233.82 247.43 [ 760 317
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In-session AM peak: Heavy Vehicles

AlmsunTID  Survey Count  Modelled Flow  Difference GEH Relative Difference %)
East Through 13452434 2 0 -2 -100.00|
East Left 13453473 [ 0| 0| 0.00|
East Right 13453433 [ 0| 0| 0.0
Marth Through 13452430 1 0| 1 ~100.00)|
Marth Right 13452479 0] 0 0 0.00)
. Marth Left 13452421 0] o) 0 0.0:0)
Gipps Road and Berkeley Road South | Aight 13852428 0 0 o 0.00)
South Through 13452437 [ o) 0) 0.00)
South Left 13452426 0] 0] 0 0.00}
West Left 13452419 1 0] -1 -100.00}
West Right 13452425 0] 0] 0 0.00}
West Through 13452420 0] 1] 1 inf]
East Through 173237 2 0 -2/ -100.00}
East Right 17323% 0] 0] 0 0.00}
. Morth Left 173241 0] 1 1 inf|
Gipps Road and Eastern Strest North Right 73235 2 o ] T
West Through 173240 1 0 -1 -100.00
West Left 173238 1] o) 0) 0.0
Maorth Thrnugh 13452341 4 1] -3 -75.00)
Maorth Right 13453343 [ 0] 0| 0.00]
Gipps Road and Foley Street South Through 13453344 1 0 -1 100.00)
Soth Left 13452243 1 0| -1 100.0:0)
West Left 13453338 [ o) 0 0.0:0|
West Right 13453240 [ 1] 1 ini
East Through 13451444 3 0 -3 100.00
East Left 13451443 ) 0 0| 0.00|
Narth Right 13452493 [ 0 0| 0.00
Gipps Road and Grey Strest Horth Left 13452497 0 0| [ 0.00]
Marth Through 13451445 [ 0] 0 0.00}
‘West Through 13451442 0] 0 0 0.00}
‘West Right 13451441 0] 0] 0| 0.00}
East Through 13452653 4 0 -4 100,00
[ East Left 3452654 0 D
Gipps Road and Vickery Street | South aft 3452649 -1 -100.00
South | Right 3452650 0 i
West Through 452644 0| L}
East Through 445030 -2 666
" Morth Right 445031 -1 -100.00!
Mernorial Drive and Porter Street Horth L;E-t 225020 o T T r
West Through 13449025 2 0 -3 -100.00]
North  |ieft 13448802 1 [} -1 -100.00]
North Through 13449737 28 38 12 46.15
I . South Right 13449738 5 B 2 33.33)
Memarial Drive North Bound and M1 Princes Hery South Through 13449735 11 16 5 45.45]
West Left 13449736 21 27 ] 28.57
West Right 13449734 18| 32 14 77.78
East Left 13448816 14 9 -5 -35.71
East Right 168314 [ 2 2] inf]
. . N Merth Through 168316 35 EE] B 11.43]
Meamarial Drive South Bound and M1 Princes Hary North Right TET 0 R m 710,00
South Left 13448875 23] 27 o | -3 57|
South Through 168315 17 22 5 2941
East Through 13451238 3 0 -3| 100.00)
East Right 13451237 5| 4 2 -33.33
Maorth Right 13451236 2 o) 2| 100.00)
Mount Keira Road and Robsons Road Horth Teft 13351235 G 3 3 2000
West Through 13451234 2 0 -2| -100.00}
West Left 451233 4 5 125 .00]
East Laft 445230 0] 0 0.00
East Through + ight 449231 14 4 31 s 221
Morth Through + Right 445227 0] 0| 0.00
Mt Ousley Road and Gaynor Avenue North Laft 13449226 3 28] 22| 733.33
South Left 13449232 [ 0 [ 0.00|
|South [ Through + fight_[13449233 0| 1 11 i
WWest Through + Right  |13448709 18] 35 17] 9444
West Left 13448737 [ 6 6| inf|
East Left 13451989 1 0| -1 -100.00]
East Through 13451990 0] 3 3 inf]
. Soth Left 13451991 1 0| -1 -100.00)]
Murphys fve and Bracside Aue South | Right 13851992 0 1 0] 0.00
West Right 13451567 1 o) -1 100040
West Through 13451968 1 1 0| 0.00|
East Left 168003 [ 0] 0 0.00]
East Through 167958 2 El 1 S0.00]
South Right 168001 0] 0] 0 0.00}
Murphys Ave and Eastern Street Sooth Teft ] o) o o) .00
West Right 168002 0] 0] 0 0.00}
West Through 168000 0 1] 1 inf}
East Left 13452001 0 0 0 0.00)
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ast Through 3452002 2 500
South Right 3452004 L0
Murphys Ave and John Street :suuth Teft 3253003 -
Wast Right 3452000 -100.00
West Through 13451995 0] 1 infl
East Left 13452577 4 El -25.00)
East Through + Right |13452574 0] 0] 0.00}
Morth Through + Right |13452571 1 0] 100.00|
Marth Left 13452570 [ 1 inf|
Murphys Ave and Robsons Raad South Through + Right |13852578 1 0 100.00
South Left 13452579 ] 0 0.00|
WWest Through + Right |13452584 1 0 100,00
West Left 13453585 [ 0| 0.00|
East Through + Right |13452616 4 B 10000
East Left 13453617 [ 7 inf]
Marth Left 13453610 [ 0| 0.0
y . MNarth Through + Right [13452613 [ 3 inf|
Northfields fvs and Princes Famps South | Lelt 13452621 E] 0 100.00
South | Through + Right 13452620 1 3 200.00)
West Through + Right 13452625 10 2] B0.00)
West Left 13452624 0] 0] 0.00]
East Through + Right 13443191 5| 3 50.00)
Harth Left 13449195 2 1 50.00]
Morthfields Ave and Uni Entrance Harth Right 13443200 0] 0 0.00)
West Left 13443196 0] 0] 0.00}
West Through 13445157 4 1 75.00|
[East Through + Right | 13448773 103 [F 59.23
East Left 3448774 0] 12 nif|
Morth Through + Right |13445240 27 19 -29.63)
: North Left 3845243 ] 0 0.00)
Princes Huy and Mt Qusley Road South |Thmugh " Right | 168309 75 2 .00
South Il.eft 168304 4 17 325.00)
West Left 13443338 119 72 39.50]
West Through + Right 113445338 14 11 2143
. . . Marth Through 158171 101 ag| 2.97|
Princes Hwy-Princes Hay Exit south Through 173227 Exl 91 4.60|
East Through 173116 225 235 4.44]
. Narth Left 13448693 7 13| B5.71
Princes Motorway and Mount OQusley Road North Right TFE T P 23] T7500
West Through 173118 179 197 10.06
Narth Through 13451328 1 0 -100.00|
Maorth Right 13451337 [l 0 0.00)
" South Laft 13451324 1 0 -100.001
fleserue Street and Gilmores Strest South __[Through 13351325 1 0 -100.00)
West Right 13451329 0 0] 0.00)
West Left 451376 0] i
East Laft 452558 2 -100.00
East Through + Right 452553 -100.00
Morth Through + Right 452552 L0
N Morth Left 452557 O
Robsons Road and Gipps Road South Iﬁrou YT TR BT
South Left 13452559 0] 0 0.00}
West Through + Right 13452556 0] 0 0.00}
West Left 13452555 ] 0] 0.00}
East Left 13452598 1 0 -100.00]
East Hight 13452597 [ 1 inf|
Robsons Road and Northfields Ave Morth Left 13452605 1 0| -100.00}
Naorth Through 13452607 [ 1 inf
South Through + Right [13852600 1 0 -100.00}
Marth Through 13451190 7 3 -57.14
. Marth Left 13451183 1 5 A00.00|
Robsons Road and Princes Motorway On Ramp south Through 13351185 Fl 0 10000
South Right 13451186 a 13 62.50]
East Left 13451281 1 0| -100.00)|
East Through 13451289 ] 0 0.00)
East Right 13451282 i 0 0.00
Marth Right 13451287 0| o) 0.00)
Marth Left 13451286 0] 0] 0.00}
. Maorth Through 13451285 (3 7 16.67]
Rebsons Road and William Street South Through 13451278 3 0 70000
South Right 13451288 0] 0] 0.00}
South Left 13451277 0] 0] 0.00}
West Through 13451250 0] 0] 0.00}
West Left 13451279 0] 0] 0.00}
West | Right 13451280 L 1 inf]
Horth Rl&hl 13443015 1 0 -100.00]
Maorth Left 13445252 1] 1) 0.00)
University Ave and Foleys Lane South Right 13343009 g o 0.00
South Laft 13449008 2 11 A50.00)
West Right 13449353 4 4 0.00|
West Thiough 13443012 [ 0| 0.00f
East Right 13452674 1 0 -100.00|
iesivareitos oo el b A East Left 13452673 1 11 1000.00)
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Worth _ |Through 452666 5 3 -40.00

Morth |Left 452665 4 4 0.00

East Right 452637 3 5| 66.67)

East Left 452636 1 Ll 300.00)

University Ave and Irvine 5t Morth Through 13452632 2 0 -100.00}
Morth Left 13452634 7 5| -28.57)

South Through + Right |13452638 1 1 0.00}

East | Aight 168188 0] 0] 0.00}

East Through 168183 0] 0] 0.00}

University Ave and Porter Street North Right 168184 3 e E667]
Narth Left 168186 1 3] 200.00

West Through 168185 [ D 0.00}

West Left 168187 r 11 A50.00]

East Left + Through 13448374 1 0| -100.00|

Univarsity Ave and Marth Left 13448973 5 1 E0.0D;
Marth Through + Right |13448973 4 9 125.00)

West Through + Right | 13448977 7 B -14.29)

Mean 732 7.92 £.09
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In-session PM peak: Light Vehicles

Intersection Movement  AimsunTID  Survey Count  Modelled Flow  Difference | GEH Relative Difference (%)
Fast Left 13452423 17 i 17| 5.83| 100,00
East | Right 13452422 4 1 -3 -75.00
East Through 13452434 317 341 24 757
Morth Left 13453471 15 5] 15| 548 -100.00
Neith Right 13452479 40| 67 27 67.50
. North Through 13453430 11 14 El 7.7
Gipps Road and Berkeley Aoad South | Left 13452426 25 35 10 40.00
South Right 13452428 15 15 0j 0.00
South Throus_h 13452427 13 15 2| 15.38
West Left 13452419 12 lﬁl 16| 133&[
West Right 13452425 28 37 B 32.14
West Threugh 13452420 269] 239 ER -11.15
East Right 173239 a2 145 53] 57.61
East Through 173237 295 302 7 2,37
Nerth Left 173241 112 114 2| 1.79
Gipps Road and Eastern Street North R'SLI 173136 3| 5 3 3333
West Left 173238 27 20 -7 -25.93
West Through 173240 203 190 -13] -6.40
North Right 13452242 115 112 -3 -1.61
Morth | Through 13452241 528 507 -2 -3.34
. South Left 13453243 324 313 -5 -1.54
Gipps Road and Foley Street south | Through 13452244 413 315 o8] 54| 23.73
West Left 13452239 a7 65 -22 -25.29
West M 13452240 3:&‘ 25_8| -58 -18.35
East Left 13451443 18 3 15| -83.33
East Through 13451444 183 162 -21] -11.48
North Left 13452497 20| 12 -8 -40.00
Gipps Road and Grey Street North Right 13452493 14 1 -13] 92,86
Nerth Thraugh 13451445 5 1 -4 -80.00
West Right 13451441 15 11 i -26.67
West Through 13451442 147 150 3 2.04
East Left 13452654 78| 93| 17 2137
East Through 13452653 323 340 17| 5.26)
Glpps Aoad and Vickery Street South Left 13452640 El 3 -6 -66.67
South Fight 13452650 56| 75 19 33.93
West Through 13452644 299 250 49 -16.39
East Through 13449030 394 374 -20) -5.08
Memaorial Drive and Porter Street North Left 13489029 &2} 132 70 112,90
North Right 13449031 355 315 -0 -11.27
West Through 13449025 505 464 -1 -8.12
North Left 13448802 72 138] EED 3383
North Through 13449737 108z a7a -104 -3.61
. . South Right 13449738 374 FEE] 75 -20.05
Mamarial Drive Morth Bound and M1 Princes Hwy South Through 15449735 ?62' 953 190 24.93
Wast Left 13445736 867 BE0 13 1.50
Wast |fiight 13449734 350 349 -1 -0.29
East Left 13448816 207 203 -4 -1.93
East Right 163314 51 55 4 7.84
N ) Narth Right 168311 422 403 -13] -3.08
Mameorial Drive South Bound and M1 Princes Hwy Worth Through 158316 1007 T 85| 542
South Left 13448825 845 715 -120| -15.27
mh Throwgh 168315 1075 1227 152 14.14
East | Right 13451237 361 339 -23] -6.09
East Through 13451238 268 283 15/ 5.60
. North Left 13451235 302 298 -4 -1.32
Mount Keira Road and Robsons Road North Right 13951236 2 199 e 513
West Left 13451233 181 196 15 8,23
West Through 13451234 187 196 El 4.8
East Left 134459230 35 a7 Fi 5.7
East Through + Right 13449231 539 567 28 5.1
Morth Left 13449226 37 43 [3 16.22
Marth Threugh + Right 13449227 138 140 2 1.45
Mt Qusley Road and Gaynor Avenue South [Left 13423237 13 47 28 127.37
South Through + Right 134433233 31 34 El 9.68
Wiest Left 13448737 El 26| 17 188.89
Wiest Throwgh + Right 13448709 323 263 -60) -18.58
East Left 13451589 17 19| 2| 11.75|
East Through 13451990 147 120 -27 -18.37
) South Left 13451991 38| 5 -33] 732 -86.84
Murphys Ave and Braeside Ave wouth Raght 13951992 5 1 18 5.60) T
West Right 13451387 23 2] -23) 5,78 109,00
West Through 13451388 147 173 26 17.63
East Left 168003 69 62 -7 -10.14
East Through 167558 158 123 -35) -22.15
Murphys Ave and Eastern Street south L_ER 167999 34 2 = 2647
South Right 168001 113 a0 -23] -20.35
West Right 163007 38 47 o 23.68
West Through 163000 16| 174 14 8,75
East Left 13452001 23 20 -3 -13.04
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East Through 13452002 151 132
Murphys Ave and lohn Street south Left 13452003 5| 2
South | Right 13452004 28] 22
West Right 13452000 12 15
Wiest Through 13451999 161 190
Fast Left 13453577 a2 72
East Through + Right 13452574 65 49
North Left 13452570 62 600
North Through + Right 13452571 178 174
Murphys Ave and Robsons Road outh ToR 1545575 8 36
South Through + Right 13452576 133 122
West Left 13452585 E] El
West Through + Right 13457584 56 73 41.07
East Left 13453617 11 20 41,82
East Through + Right 13452616 223 194 -13.00
Nerth Left 13452610 Ad 38 -13.64
Northiields Ave and Princes Ramps North Through + Right 13452613 390 358 821
south Left 13452621 122 103 -15.57
seuth | Through + Right 13452620 278 322 15.83
Wiest Left 13452624 18 [ -100.00
Wiest Through + Right 13452625 611 637 4.26|
East Through + Right 13443191 239 208 12.97
North Left 13449199 455 500 9.89
Warthfields Ave and Lini Entrance North fight 13449200 &0 72 10.00
West Left 13449196 42 ES| -16.67
West Through 13449197 130 140 7.69
East Left 13448774 72 82 13.83
East Throwgh + Right 13448773 117 129 10.26)
Narth Left 13445243 B 57 14.00
North Through + Right 13445240 793 825 4.04
Princes Hwy and Mt Ousley Road Mh Toft (T 335 64 FET)
south Through + Right 168309 1251 1254 0.24
west Left 13449238 109 107 1.83
west Through + Right 13149239 309 345 11.65
. North | Through 168171 1970 1732 3,04
Frinces Hy-Frincas Hivy Exit South | Through 173227 2001 1954 0.35
East Through 173116 1645 1639 0,36
Princes Motorway and Mount Ousley Road orth Left 15448653 425 386 .18
Nerth | Right 13448695 153 a2 -39.87
West Through 173118 1857 1851 0.32
Morth Right 13451377 41 52 26.83
Morth | Through 13451378 53 500 5,66
" South Left 13451324 16 157 -4
Reserve Street and Gilmores Street South Throush 13451395 7 s KT}
West Left 1 326 1! 13 -13.
West Right 13451329 73 7a 1.3
East Left 13452558 107 92 -14.02
Fast Through + Right 13452553 a5, 70 18.60
Morth | Through + Right 13452552 237 233 -1.69
) North |Left 13452557 58 54 -5.90
Rabson: Road and Gipps Road South | Leit 13452559 7 0| 10000
South Through + Right 13452554 170 165 -2.94
West Left 13452555 3 3 0.00
West Through + Right 13452556 3 23 -3.33
East Left 13452598 105 95 9.52
Fast Right 13452597 36 [i ~100.00
Robsons Road and Norhfields Ave North Left 13453605 65 78 20,00
Nerth Through 13452607 127 145 1417
South Through + Right 13452600 119 107 -10.08
North Left 13451189 SE 63 8.62]
Robsans Road and Princes Motarway On Ramp  [horth | Through 15151190 514 ELE 253
seuth Right 13451186 242 231 -4.55
Seuth Threugh 13451185 300 308 2.67
Fast Left 13451281 54 53 7.81
East Right 13451282 0| 6| inf]
East Through! 13451289 8 13 62.50
Nerth Left 13451286 1 1 0.00
North Right 13451287 18 19 5.58]
-~ Morth Through 13451285 375 391 4.27
Robsans Road and William Street South | Left 15451277 16 [ 100,00
South Right 13451288 13 4 7778
South Through 13451278 241 240 -0.41
West Left 13451275 13 11 -15.33
West | Right 13451280 37 1 -47.30
West Through 13451290 s| 24 330.00
Nerth Left 13449252 29 30 3.45
Nerth Right 13449015 180 159 1167
] Scuth Left 13443008 579 581 0.35
University Ave and Foleys Lane South | Right 13423009 1 57 17143
West Fight 13443253 370 365 -1.35
West Through 13443012 24 29 20.83
East Right 13452674 402 345 -14.18
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East Left 13452673 35| 283 6,68
University Ave and Graham fue North _|Left 13452665 388 305 L30|
North Thlw_h 13452666 453 579 27.81
East Left 13452636 125 136 8.80
East Right 13452637 300 264 12.00
University fve and Irvine 5t Nerth Left 13452634 By B28 0.12
Morth | Through 13453632 114 122 7.02
South | Through + Right | 13452638 330] 420 27.27
East Right 168188 72 113 56.94
East Through 168183 38| 32 1579
University Ave and Porter Street North L?ﬁ 1—‘“185 'EI E‘ 27,91
North Right 168184 356 idd -3.37
West Left 168187 528 536 1.52
West Through 68185 3 62 58.97
East Left + Through 13443874 248 311 25.40
University Ave and Princes Ramps North Left 13448972 194 ES_GI 4742
North Through + R 13448573 176 189 7.38
West Through + Right 13448977 1058 1130 6.81
Mean 23501 234.00 -0.43
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In-session PM peak: Heavy Vehicles

AlmsunTID  Survey Count  Modelled Flow  Difference GEH Relative Difference %)
East Left 13452423 1 0 -1 -100.00|
East Right 13452433 [ 0| 0| 0.00|
East Through 13452424 2 1 -1 50.00]
Marth Left 13452471 [ 0| 0| 0.0
Marth Right 13452479 1 1 0| 0.00)
. Marth Through 13452430 ) 0 0| 0.0
Gipps Road and Berkeley Road South [ Loft 13452426 0 0 o 0.00)
South Right 13452428 ) 0 0| 0.00)
South Through 13452427 0] 0] 0| 0.00}
West Left 13452415 0] 0] 0| 0.00}
West Right 13452425 0] 0] 0 0.00}
West Through 13452420 0] 0 0 0.00)
East Right 173239 0] 1] 1 infl
East Through 173237 3 1 -2 -56.67)
. Morth Left 173241 0] 0] 0| 0.00}
Gipps Road and Eastern Street North Right 173238 o o r o
West Left 1?3@ ) 0 0 0.0
West Through 173240 1 0 -1 -100.00
Maorth R_IEhl 13452242 0] 0] 0| 0.00]
Maorth Through 13452241 1 3 3] 200.00)
Gipps Road and Foley Street South Laft 13452243 2 0 -2 100.0:0)
Soth Thiough 13452244 1 0| -1 100.0:0)
West Left 13452239 [ 0 [ 0.0:0|
West Right 13452240 [ 0| [ 0.00]
East Left 13451443 [ 0 0| 0.00|
East Through 13451444 3 5| 7| G667
Marth Left 13452432 4 0] [ 0.00|
Gipps Road and Grey Strest Horth Right 13452493 0 0| [ 0.00]
Morth Through 13451445 [ 0] 0 0.00]
West Right 13451441 0] 0] 0 0.00}
West Through 13451442 0] 0] 0| 0.00}
East Left 13452654 [ 0 0 0.00)
| East Through 13452653 ] -2 100.00
Gipps Road and Vickery Street | South Left 13452645 1 ind
South | Right 13452650, [ O
West Through 13452644 0| .0
East Thraugh 1 130) ) 0
R Morth Left 13449025 4 4 in
Memorial Drive and Porter Street Horth Right 13345051 n m 500
West Through 13449025| 2 1] -1 -50.00]
Morth JLeft 13448802 1 0] -1 -100.00}
North Through 13449737 E] 15 | 66.67
Memorial Drive North Bound and M1 Princes Hay :::: ::i':ugh ;:::;:: j 2 i 12:“::
West Left 13449735 11 12 1 9.09|
West Right 13449734 12 9 -3 -25.00]
East Left 13448816 4 3| -1 25.00
East Right 168314 [ 0| 0| 0.00|
. . N Merth Right 168311 4 13| El 225.00)
Mamarial Drive South Bound and M1 Princes Hary North Through 163316) 7 10 5l FIRT
South Left 13448825 17] 23 B 35.79)
South Through 168315 11 9 -2 -18.18]
East Right 13451237 3 1 -2 -66.67]
East Through 13451238 4 0 -4 100.00
Marth Left 13451235 5 13 8| 160.00
Mount Keira Read and Robsons Road Horth Right 13451235 3 3 | EIVE]
West Left 13451233 2 0 -2| 100.00)
West Through 13451234 -3 -100.00
East Laft 13449230 0 L0
East Through + Right 13449231 1 L 38| 6.5l 345
Morth Left 13449226 2 26| 7.21f inf
Mt Gusley Road and Gaynor Avenus Morth Through + Right 13449227 1 0 -1 100.00|
South Left 13449232 [ 0 [ 0.00|
|South Through + Right 13449233) ) 0 ) 0.0
WWest Left 13448727 0] 1] 1 inf]
West Through + Right 13448703 10| 26 16| 160.00)
East Left 13451989 0] 0| 0| 0.00|
East Through 13451990 1 1 0| 0.00|
. Soth Left 13451991 0 0| 0 0.0:0|
Murphys fue and Rracside Aue South | Right 13451997 0 1 0] 0.00
West Right 13451987 [+ o) 0 0.0:0|
West Through 13451988 Q) 0 0| 0.00)
East Left 168003 0] B 8 inf|
East Through 167998 1 1 0| 0.00]
South Laft 167999 0] 0] 0 0.00}
Murphys Ave and Eastern Street Sooth Right 168001 o) o ol .00
West Right 168002 0] 0] 0 0.00}
West Through 168000 0 0 [ 0.00)
East Left 13452001 [ 0 ) 0.00)
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ast Through 1452002 B!
South Left 2452003 -100.00
Murphys Ave and lohn Street :suuth Right 452004 -
West Right 3452000] -100.00
West Through 13451995 3 0 -100.00}
East Left 13452577 1 1 0.00}
East Through + Right 13452574 0] 0] 0.00}
Marth Left 13452570 [ 0] 0.00}
Murphys Ave and Rabsons Read Marth Through + Right 13452571 0] 0] 0.00}
South Left 13452579 0 0 0.00|
South Through + Right 13452578 0] 0 0.00|
WWest Left 13452585 [ 0 0.00]
West Through + Right 13452584 [ 0| 0.00f
East Left 13452617 0] 0| 0.00f
East Through + Right 13452616 [ 4 inf]
Marth Left 13452610 0] 0| 0.00|
y . Marth Through + Right 13452613 [ 0| 0.00)
Morthfields Ave and Princes Ramps <outh Left 12452621 0 7 P
South | Through + Right | 13452620 [ 1 inf
West Left 13452624 0] 0] 0.00}
West Through + Right 13452635 0| o) 0.0
East Through + Right 13449191 0] [ inf|
Harth Left 13449195 0] 0] 0.00}
Morthfields Ave and Uni Entrance Harth Right 13449200 0] 0 0.00}
West Left 13449196 0] 0 0.00}
West Through 13449197 0] 0] 0.00}
Ea st Laft 13448774 1 12| 1100.00]
|East Through + Right 13448773 117 47 -54.
|Mortf Left 13449243 [ 0 0.0
Nortl Through + Right 13449240 10 1 -90.00
Frinces Hwy and Mt Ousley Road Sout Toft 16504 r 3 3500
|Seuth Through + Right 168309 18, 10 37.50
West Left 13449238 109 &0 -54.13)
West Through + Right 13449235 2 4 10000
. . . Marth Through 168171 45 A4 223
Princes Huy-Princes Hay Bt south Through 173227 EE] 19| 50.00|
East Through 173116 117] 138 17.95|
. Marth Left 13448693 1 20| 1900.00]
Princes Motorway and Mount Ousley Road North Right T 3 24 700.00]
West Through 173118 149 177 18.79]
Marth Right 13451327 [ 0 0.00|
Maorth Through 13451328 0| 0 0.00)
y South Left 13451324 1 0 100.00
Resarve Street and Gilmores Street South Theough 13451325 il 0 000
West Left 13451326 1] 0 0.00)
West Right 13451329 )
East Left 13452558 66.67
East Through + Right 13452553| .00
Morth Through + Right 13452552 inf
. Morth Left 13452557 0.00
Rebsons Road and Gipps Road South IL_eft 13452559 00
South Through + Right 13452554 0] 0 0.00}
West | Left 13452555 0| [ 0.00)
West Through + Right 13452556 0] 0] 0.00}
East Left 13452598 0 0 0.00)
East Hight 13452597 ] 0 0.00}
Robsons Road and Northfields Ave Maorth Left 13452605 ] o] 0.00)
Morth Through 13452607 [ 0 0.00)
South Through + Right 13452600 0] 0 0.00)
Marth Left 13451189 1 1 0.00f
. Marth Through 13451190 12 14 1667}
Robsons Road and Princes Motorway On Ramp south Right 13251135 F 1 =000
South Through 13451185 El 0| ~100.00)|
East Left 13451281 [ 1 inf]
East Right 13451243 ) 0 0.00
East Through 13451289 ) 0 0.0:0)
Harth Left 13451285 ) 0 0.00)
Marth Right 13451287 0] 0] 0.00}
. Morth Through 13451235 2 [ 200.00)
Rebsons Road and William Street South Teft 13451277 0 o 100,00
South | Right 13451288) 2 0] 100.00)
South Through 13451278 0] 0] 0.00}
‘West Left 13451279 0] 0] 0.00}
‘West Right 13451280 1 0] 100.00)
‘West Through 13451290 L
North Left 13449252 M
Maorth R_IEhl 13449015 -100.04
University Ave-and Felsys Lane South Left 13449008 2 4 100.00)
South Right 13449009 [ 0] 0.00]
\West Fight 13449253 4 3 25.00|
West Thiough 13449012 0] 0| 0.0:0|
East Right 13452674 [ 0 0.00]
iesiamreitr osm areel rabvares Aois East Left 13452673 2 4 100.00)
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Ty s An—n o= Morth  |Left 2665] 4 3 -25.00
Morth _[Through 1452666 2 1 450,01
East Left 2452636 2 200,00
East Right $452637 [} inf
University Ave and Invine 5t Morth | Left 13452634 2 0 -100.00)
Morth | Through 13452632 [ 3 inf|
South | Through + Right | 13452638] [ 0 0.00
East [ Right 168188 [ 0 0.00
East Through 168183 [ 0] 0.00}
University Ave and Porter Street Morth | Left = L o 10000
Morth Hight 168184 3 3 0.00]
West Left 168187 2 4 100.00)
West Through 168185 [ 1 inf|
East Left + Through 13448974 1 3 200.00]
A Morth | Left 13448972 0 14 inl
University fve and Princes Ramps North | Through + Right | 13448973 0 23] ini
West Through + Right | 13448977 2 [ 100.00
Mean 473 525 1099
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Out-session AM peak: Light Vehicles

Intersection Direction Movement  Aimsun TID  Survey Count Maodelled Flow Difference il Relative Difference (%)

East Left 13452423 0| in]
East Hight 13452422 Fl
East Through 13452424 202
North Left 13452421 12|
North | Right 13452429 24
) North | Through 13452430 4
Gigps Road and Berkeley Road T FEPEeTEE =
South | Right 13252428 5|
Sauth | Thraugh 13452427| 5
West Left 1545241_9' 15|
West Tight 13452435 |
Waest Through 13452420 254
East Hight 173239 &7|
East Thraugh 172237, 156]
) North | Left 173241 103]
Gipps Road and Eastorn Stroet North gt T3g] r
West Left 172238 26|
West Through 173240 183
Morth | Raght 13452242 [
North Through 134522341 616
south | Left 13452243 214
Gipps Road and Foley Street ot Thraugh 13-1522Tu| FrT)
West Left 13452239] 57|
West | Right 13452240 266
East Left 13451443 15
East Through 13451444 a7
North | Left 13452432 15|
Gipps Road and Grey Street North | Right 13452443 7]
North Through 13451445| 4|
West Right 13451441] 13|
west Through 13451442 125]
East Left 13452654 25|
Fast |Throwugh 13452653, 186,
Gipps Road and Vickery Street South Left 13452643 2|
Sauth | Right 13452650/ 51|
West Through 13452644 234
East Through 13449030 29%
Wemorial Drive and Porter Street North 1 Leht 13449019 &3
north | fight 13449031 376]
West Through 13449025 315
MNorth Left 13448802 Fg|
torth — [Throu; 13449737 1233[
Memarial Drive North Bound and M1 Princes Hwy oot |Fight iBadare ]
south | Through 13449735/ 513
west Left 13449736 EEE)
West Right 13449734 618]
East Left 13448816 430)
East Right 15331-1' 9|
Memarial Drive South Bound and M1 Princes Hwy  |orth __[Aight 168311 354
North __[Through 165516' 15-13[
South  |Left 13448825 568|
south | Through IESSIEI 544
East Right 13451237 266
East Through 13451738] 105}
north [ Left 13451235 164]
Mount Keira Road and Robsons Road North [ight 1!45‘@ 8
West Laft 13451333 257
West Thiough 13451234 275
East Left 13449230 55|
East Through + Right 13449231 370)
North  [Left 13-1492:% %
North I'lhruugj| + Right 13448227 267)
Mt Ousley Road and Gaynor Avenue ot |E'" T =
South  |Through + Right 13449233 51]
[West Left 13448727] |
[west Though + Right 1aaasr£| 42|
East Left 13451288 6]
East Through 134515490 51
South | Left 13451591] 24
Burphys Ave and Braeside Ave Soulh Roght T34t1993 0l
West Right 13451987 15|
West | Thraugh 13451084 gﬂ
East Left 168003 53]
East Through 167598 10E|
Murphys Ave and Eastern Street South 1 Leh 167839 23
South fight 168001 &5|
West | Right 16002, 36|
West Through 168000 &7
East Left 13452001 11
East Through 13452002 102]
South | Left 13452003 5|
Murphys Ave and fohn Stret south | fight 13452004 12|
West Right 13452000 2]
West Through 13451539 106
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East Left 13452577 3% -37.17)

East Through + Right 13452574 51 56 86|

[Morth  |Left 13452570 3] 17.39)

[Morth | Through + Right | 13452571 53] 0.00]

Murphys Ave and Robsans Road South | Left 13452579 14 T35 %‘

S Thiraugh + Right 13452578 170| 141 -17.06|

West Left 13452585 3| 1 E667

West Through + Bight | 13452584 | 53] -3.64|

East Left 13452617 4| 5 25.00)

Fast Through + Bight | 13452618 16 624 1 ﬂ

North | Left 13452610, 5| 120.%

) ) Morth | Through + Right | 13452613 140] 146] 4.79]

Northiields Ave and Princes Ramps South TRt Tasaeal 73 188 3 57'

Sauth Thraugh + Right 13452620, 27E| 313 1233

West Left 13452624 17| 47,06

West Through + Bight | 13452625 126| 134 635

East Through + Right 13-149191' ad 458] 10.50)

North Left 13448188] 78] 110) 41.03

Morthfields Ave and Uni Entrance: North | Right 13449200, 2_9[ -5.590]

West Left 13449156/ 63| 3540

[west Through 13949197 40| 2250

East Left 1541&' E{ 3153

East |n.mugj| + Right 13448773 103] 3621

North _|Left 13«&' 48 0.00

) North  |Through + Right 13449240/ E) 300) 0.00}

Frieces. By e 1A% Chis =y Hoad South  [iekt 168304] %68 0] 5357

[south__[Through + Aight 168309 511 514 0.37]

west Left 13449238/ 18| 134] 1261

west Through + Right 13445239 493 535) 872

. . Morth | Through 16171 1714 1629| -1.56)

FPrinces Hwy-Princes Hwy Exit South | Thraugh 173227 1986 199?‘ o. #

East Through 173116 1437] 1425 084

) North | Left 13448683 220) 291 32.27

Princes Motorway and Mount Qusley Road North Hight 13443535' 182 203 1154]

West Through 1?3115' 1392‘ 14 2.%

Morth | Right 13451327 18| 1579

Morth | Through 154513@' 27| 18 52|

South | Left 13451324 BD)| -2.50)

Reserve Street and Gilmores Street South Through 13251325 36 5_#

West Left 13451326 .13| 5.26]

West | Right 13451329 104] 13,46

East Loft 13452558 30 50.00]

East Through + fught | 13452553 6E| -26.47)

Morth | Through + Right | 13452553 85| 1882

Morth  |Left 13452557] 31 545

Rabsons Road and Gipgs Road South | Left 13452559 5| -100.00)

South | Through + Right | 13452654 215 2 .88

West Left 13452555 5| -B0.00)

West Through + Right | 13452556, 12| 0.00]

East Left 13452558] 45 -38.78|

East | Right 13452£| 3_51 -100.00)

Robsons Road and Nerthfields Ave North Left 13452605 28| 4643

North | Through 13452607 35| 48.57

South | Through + Right | 13452600 152] 166] 9.21

North | Left 13451189 56| 2143

North | Through 13451190 229) 215 511

Robsons Road and Princes Motorway On Ramp Moot 1 Tight 1345113' 2?—5{ 285 Y

south Through 13451185] 238 272 13.81

East Left 13451281 33 6.06)

East Right 13451283 1 200.#

East Through 1545122' 4 -Jw.q

Morth | Left 13451288, 7] -100.00)

North Right 13451287 6| .00

North | Through 13451285 152] 181 .55

Robsons Road and William Street outh T=h FEYSETE] = ETYT

Sauth | Aight 13451288 15| -20.00

South | Through 13451278 216 216 0.00}

West__| Lokt 13451279 15| ~20.00]

West fight 13451280/ 14 2143

West | Through 13451750 7] |

North Laft 13448752/ 7| 28.57|

North fight 13449015 -66. s_rl

. Sauth | Left 13943008 431 14.63
University Ave and Faleys Lane

South | fight 13449009 -3.13

West Hight 13449253 332 7.79]

West Thraugh 134480132 5143

East Hight 13452674 12| -4.26)

o East Lett 13452673 253 50.60)

University Ave and Graharn Ave Norih o IS%ZH 34&| = 35'

Morth_ [Through 13452666 24 30.65

East Left 13452636, 10! 4211

East fisght 13452637 340 113

University Ave and Irvine 5t North Left 13452634 280| 9.B5

North | Thraugn 13452632, 103 3.00]

South | Through + Right | 13452633 204] 2143

East Right 1ss1ss| 55 -1.79)

East Through 168183] 476
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North | Left 1BLEE D) 73 E150]

Unlu\ersll\f Ave and Porter Street W Ibah: ]ﬁ 278 Zml 5] 5

West Left 16E187] EE{ 1D_Bl 14.37]

West | Through 1sms| 43 &3 4651

East Laft + Through 13448974 175] 148] 17.32

North | Left 13448072 223 261 17.00

University Ave and Princes Ramps North | Thraugh + Right | 13448073 zs-:r[ 10 5208

West | Through + Right | 13448577 05| 455 1135
University Auwe and Princes Rarn ps East Left 13454071 # 43 uﬂ

Mean 18653 183,55 354
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AlmsunTID  Survey Count  Modelled Flow  Difference GEH Relative Difference (3]
East Left 13452423 [ 0 0| 0,00
East Right 13452433 [ 0| 0| 0,00
East Through 13452424 1 0| -1 -100.00]
Marth Left 13452421 [ 0| 0| 0,00
Marth Right 13452479 0) 3 3| inf]
. Marth Through 13452430 ) 1 1 inf|
Gipps Road and Berkeley Road South [ Loft 13452426 0 0 o 0.00
South Right 13452428 ) 0 0| 0.00]
South Through 13452427 0] 0] 0| 0,004
West Left 13452415 0] El 3 inf|
West Right 13452425 0] 0] 0 0.00]
West Through 13452420 2 5i 3 150.00]
East Right 173239 0] 0 0 0.00]
East Through 173237 1 El 2 20:0.00]
. Morth Left 173241 0] E 5 inf|
Gipps Road and Eastern Street North Right 173238 3 1 0000
West Left 173238 0 [} 00|
West Through 1732401 3 1 5 3
Maorth R_IEhl 13452242 2 2 [ O.M
Morth Through 13452241 6| B 0| 0.00]
Gipps Road and Foley Street South Laft 13452243 3 0| -3 -100.00]
Soth Thiough 13452244 3 0| -3 -10:0.00]
West Left 13452239 2 0 -2 -100.04|
West Right 13452240 4 5 1 25.00
East Left 13451443 [ 0 0| 0.00|
East Through 13451444 2 2 0| 0.00|
Maorth Left 13452492 ] o) [ 0,00
Gipps Road and Grey Strest Haorth Right 13452493 0 0| [ 0,00
Morth Through 13451445 [ 0] 0 0,00
West Hight 13451441 0] 0 0| 0.00f
West Through 13451442 2 3| 1 50,00
East Left 13452654 [ Fl 2 inf
| East Thraugh 13452653 ] -3 100,08
Gipps Road and Vickery Street | South Left 13452645 0 ]
South | Right 13452650 0| I
West Through 13452644 2
East Thraugh 13449030 2 1
R Morth Left 13449025 1 6 5
Memorial Drive and Porter Street Horth Right 13345051 2 r 3
West Through 13449025 2 0 -2
Morth JLeft 13448802 1 1 0|
North Through 13449737 28 42 16
I . South Right 13449738 5 3| -3
Memorial Drive Borth Bound and M1 Princes Hary —outh Theough 15845735 1 3 1
West Left 13449738 21 22 1
West Right 13449734 18| 26 ]
East Left 13448816 14 4 -10)
East Right 168314 ] 1 1
. . - Merth Right 168311 1] 35 25| 5,27
Mamarial Drive South Bound and M1 Princes Hary North Though 163316) I 3 El
South Left 13448825 23] 26 -2
South Through 168315 17 14 -3
East Right 13451237 3 5 -3
East Through 13451238 5 0 -
Marth Left 13451235 5 2 -4
Mount Keira Read and Robsons Road Horth Right 13451235 ol o ol
West Left 13451233 2 El 1
West Through 13451234 2 -2|
East Laft 13449230 0] 0)
East Through + Right 13449231 14 3 16§
Morth Left 13449226 3 1 15§ 500.0¢
Mt Gusley Road and Gaynor Avenus Morth Through + Right 13449227 [ 0] [ .00
South Left 13449232 [ 0 [ 0.00]
|South Through + Right 13449233 0 16 18] 5.8 Inf]
WWest Left 13448727 0] 6 6| inf]
West Through + Right 13448703 18] 43 25 13E.89)
East Left 13451989 0] 0| [ 0.00]
East Through 13451990 2 1 -1 -50.00|
. South Left 13451991 0 0| [ 0,00
Murphys fue and Rracside Aue South | Right 13451997 0 1 [ 0.00]
West Right 13451987 [ o) 0 0,00
West Through 13451988 | 4 4 inf]
East Left 168003 4 4 0| 0.00]
East Through 167998 3 1 -2 G667
South Laft 167995 0] 0] 0 0,004
Murphys Ave and Eastern Street Soath Fight 168001 o) o ol 200]
West Right 168002 0] 1 1 inf]
West Through 168000 1 1] [ 0.00]
East Left 13452001 [ 0 0) 0.00]
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ast Through 1452002 2 50,00
South Left 2452003 1
Murphys Ave and lohn Street : ooth Right 452004 T
West Right 3452000] inf
West Through 13451995 0| 2] inf]
East Left 13452577 2 0] -100.00|
East Through + Right 13452574 0] 0] 0.00
Morth Left 13452570 [ A inf|
Murphys Ave and Rabsons Read Marth Through + Right 13452571 3 1 66.67
South Left 13452579 0 0 0.00]
South Through + Right 13452578 2 2 0.00]
West Left 13452585 [ 0 0.00]
West Through + Right 13452584 [ 0| 0.00]
East Left 13452617 0] 0| 0,00
East Through + Right 13452616 4 5 2500
Marth Left 13452610 0] 0| 0,00
y . Marth Through + Right 13452613 [ 2| inf}
Northfields Ave and Princes Ramps <outh Left 12452621 3 1 67
South Through + Right 13452620 2 0 -100.00}
West Left 13452624 0] 0] 0.004
West Through + Right 13452625 7 3 57,14
East Through + Right 13449191 L3 5i -16.67
Harth Left 13449193 E] 2| -33.33
Morthfields Ave and Uni Entrance Harth Right 13449200 0] 0 0.00]
West Left 13449196 0] 1] inf|
West Through 13449197 2 1 50,00
[East Left 13448774 0 12 inf|
|East Through + Right 13448773 103 3 -62.14
|Mortf Left 13449243 [ 04
Nortl Through + Right 13449240 7 ] 185
Frinces Hwy and Mt Ousley Road Sout oft Tea50d r 7500
|55_uth 'IthLIEh + Rlsht 168309 25 26 4.00
West Left 13449238 119 75 -36.97
West Through + Right 134492339 14 10 -2B.57
. - . Marth Through 168171 a2 95, 4.35
Princes Huy-Princes Huy Bt south Through 173227 EE] B7) -1.14
East Through 1731165 237 244 2.95
. Marth Left 13448693 L3 9 50.00|
Princes Motorway and Mount OQusley Road North Right T 3 12 “o.00]
West Through 173118 216| 239 10.65
Marth Right 13451327 [ 0 0.00]
Maorth Through 13451323 0| 0 0.00]
y South Left 13451324 ) 0 0.00]
Resarve Street and Gilmores Street South Theough 13451325 il o .00
West Left 13451326 ] 0 0.00]
West Right 13451329 1 -100.00}
East Left 13452558 0) in
East Through + Right 13452553| 2
Morth Through + Right 13452552 2
. Morth Left 13452557 1
Rebsons Road and Gipps Road South IL_eft 13452559 T
South Through + Right 13452554 3 )
West | Left 13452555] 0| o
West Through + Right 13452556 ] 0]
East Left 13452598 [ 0
East Hight 13452597 [ 0
Robsons Read and Northfields Ave Marth Left 13452605 ] 1
Marth Through 13452607 1 3|
South Through + Right 13452600 3 2
Marth Left 13451183 5 2
. Marth Through 13451190 1 2
Robsons Road and Princes Motorway On Ramp south Right 13851135 5 2
South Through 13451185 (3 4
East Left 13451281 1 0|
East Right 13451242 0 0
East Through 12451289 ) 0|
Marth Left 13451285 ) 0
Marth Right 13451287 2 0]
. Haorth Through 13451235 5 4
Rebsons Road and William Street South et 13451277 0 2
South Right 13451288) 0] 0]
South Through 13451278 5 4
West Left 13451279 0] 0]
West Right 13451280 1 0]
West Through 13451290 0 1
Morth Left 13449252 0] 0
North filght 13449015 2 0
University Ave and Foleys Lane south Left 15443008, El &
South Right 13449009 [ 0]
West Right 13449253 2 3
West Thiough 13449012 0] 0|
East Right 13452674 1 0
iesiamreitr osm areel rabvares Aois East Left 13452673 2 3
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cuelimaston Consultant Report
Ty s An—n o= Worth  [Laft 2665 2 50,00
Morth _[Through 1452666 15 40,00
East Left 2452636 3 13323
East Right $452637 5 0,00
University Ave and Irvine 5t Morth Left 13452634 3 37.50
Morth Through 13452632 2 50,00
South ‘lhrnugh + Rﬂ 134526538 1 10:0.00]
East ﬂht 168188 0] O.Q
East Through 168183 0] .00
. N Morth Left 168186 0] 0.00]
University Ave and Porter Street Horth Right Teaied 3 Zo.00
West Left 168187 3 10:0.09]
West Through 168185 [ 0.00|
East Left + Through 13448974 1 -100.00]
University Awe and Princes Ramps Harth Left 13448972 1 433
Marth Through + Right 13448973 7 357.14]
West Through + Right 13448977/ El -22.22
University Ave and Princes Ramps East Left 13454071 1 -100.00]
Mean 780 811 3.00
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Out-session PM peak: Light Vehicles

GEH Relative Difference (%)

East Left 13452423 13 [} -3 sa0 -100.00)

East Fight 13452422 0 Z 7 inf

East Through 13452424 374 315 -13 -3.9

Morth | Left 13452421 4| 0 B ~100.00]

Marth Right 13452423 30| 48 18 50.00)

. Marth Through 13452430 14 21 Kl 50.00]
Gipps Raad and Berkeley Road South | Lot 13452426 20 36 16 80.00
South Right 13452423 a 3 5 62.50]

South | Through 13453427 7 13 6 85.71

West Left 13452419 17 42 25 147.08)

West Right 13452425 11 13 2 18.18

West Through 13452420 265 232 -33 -12.45

East Right 173239 99 115) 18 16.16

East Through 173237 285 28§ 1 035

) Morth | Left 173241 125 127 F] 160
Gipps Road and Eastern Strest North Right 173238 = 15 r o0
West Left 173238 14 19 5 35.71

West Through 173240 170 159 -11 -6.47]

North | ight 13452242 101 65 -3 -35.64

Morth | Through 13452241 505 541 35 6.03

Gipps Road and Foley Street south | Left 13452243 304 205 & -2.63]
south | Thiough 13452244 362 329 -33 -9.13]

West Left 13452239 &6 43 -23 -34.85

West Right 13452240 263 230 -24) -9.13]

East Left 13451443 21 0 21 64| -100.00)

East Through 13451444 174 171 -3 -1.72

Horth | Left 13452432 15 13 -2 -13.33

Gipps Road and Grey Strest Horth Right 13452493 12 0| -13] -100.00|
Worth | Through 13451445 & 5 -1 1667

Waest Right 13451441 7 0 7 -100.00]

West Through 13451443 124 141 17 1371

East Left 13452654 43 59 185 37.21

| East Through $452653 275 304 29 10.55]

Gipps Road and Vickery Street | South Left 3452645 3 10) 33333
South | Aight 5452650 37 i g 7162

Wast Through 1452644 243 2 -7 -2.88]

East Through 0] 340 36! 23 647

. Morth Left 13449029 &7 126 T 28.06)

Mernorial Drive and Porter Street Horth ﬁlghl 13345051 550 77 KT YT
West Thrnugh 13449025 423 400 -23 -5.44/

MNorth  |Left Jsaaaaﬁl 72 130 s8] 577 5056/

Morth Through 13449737 1082 994/ -88| -8.13

Memorial Drive North Bound and M1 Frinces Hury :::: 'T‘rf':ugh ;:;:;:: :;‘: — — e —
West Laft 13449736 BE7| B96 29| 334

West Right 13449734 350 36E) 18] 5.14]

East Left 13448816 207 209 2| 0.97|

East Right 168314 51 61 10 19.61

R . Morth _ [Right 168311 422 387 -30) 7.1
Mamarial Drive South Bound and M1 Princes Hary Morth Through 168316 1007] 368 39| 387
South  |Leit 13448825 345 723 173 1444

South Through 168315 1075 1721 146) 13 58]

East Right 13451237 340 343 3 0.EE)

East Through 13451238 25| 280 4 1.40)

Maorth Left 13451235 133 212 14 7.07)

Mount Keira Road and Robsons Road North | Right 13451236) 19 153 5 EXT
West Left 13451233 150 151 1 0.67

West Through 13451234 133 174 -14 -7.45]

East Laft 1344 ] 35 38 3 .57

East Through + Right 13449231 535 551] 12 73]

Morth  [Left 13448226] 37 50 13 35.14

Mt Dusley Road and Gagnar Avenue Morth | Through + Right 13449227 133] 127 -16 1159
South Laft 13449232 19| 30 11 5789

[South [Through + fight | 13449233 31 26 5 16.13)

West Left 13448727 4l 21 12 133.33]

West Through + Right 13448709 323 276 47 -14.55

East Left 13451989 15 14 - -12.50

East Through 13451990 131 128 -3 -2.79)

) south | Left 13451991 33 1 37 EED -07.37

Murphys fue and Rracside Aue South | Right 13451997 5 o 3] 50.00
West Right 13451987] 7| [ 7 -100.00)

West Through 134519338 89| 95 6B 6.74]

East Left 168003 74| &3 5 641

East Through 167933 130 112 -18 -13.85|

South | Left 167933 ET 34 3 9.68

Murphy= Ave and Eastarn Street South | Right T6A001 79| &6 7 585
West Right 168002 55 54 -1 -1.82]

West Through 168000 a3 87| -1 -1.14f

East Left 13452001 13 18 0 0.00)




/ Ordinary Meeting of Council

wollongong ltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study 7 December 2020 860
Consultant Report

ast Through 1452002 137 124 -2,

South Left 2452003 <A -50.00

Murphys Ave and John Street :suuth Right 452004 500
West  Aight 3452000 1 25.00
West Through 13451995 10| 122 15.09]
East Left 13452577 74 &4/ 7.69]
East Through + Right 13452574 62 52| 16.13]
Morth Left 13452570 21 18] 14_25|
Murphys Ave and Rabsons Read Morth Through + Right 13452571 145 112 22.76|
South Left 13452579 24 24 0.00|
South Through + Right 13452578 117 122 4.27]
West Left 13452585 0] 0 0.00f
West Through + Right 13452584 a2 51 1.93]
East Left 13452617 El 17] BE.ED)
East Through + Right 13452616 160 142 11.75|
Marth Left 13452610 33 43 1316
y . Marth Through + Right 13452613 301 315 465
Northfields Ave and Princes Ramps. <outh Left 13952621 = 51 217
South Through + Right 13452620 233 79 16.74
West Left 13452624 14 1 02 86|
West Through + Right 13452635 391 402 281
East Through + Right 13449191 124 139 12.10]
Haorth Left 13449195 284 305 7.35|
Morthfields Ave and Uni Entrance Harth Right 13449200 45| 37 24 49|
West Left 13449196 25 20, 20.00|
West Through 13449197 96| EE] 3.134
Ea st Laft 13448774 72 73 1.35)

|East Through + Right 13448773 117 11 -5.98

Nortl Left 13449243 50 5 12.00

LS )

Nortl Through + Right 13449240/ 793 I 0.7
Princes Hwy and Mt Ousley Road Sout Toft Tea50d EET 3 510
South TthLIEh + nght 168309 1251 1295 3.5
West Left 13449238 109 110; 0.92]
West Through + Right 134492339 309 362 17.15]
. . . Marth Through 168171 1337 1771 -11.32
Princes wy-Princes Huy Exit South Through 173227 1749 1789 2.39|
East Through 173116 1699 16E2, -1.00]
. Narth Left 13448693 3432 351 2.63|
Princes Motorway and Mount Ousley Road North Right T 0 =3 5.5s
West Through 173118 1833 1897 0.21
Narth Right 13451337 24 30 7.14]
Marth Through 13451323 a4 28] -36.36
y South Left 13451324 137 131 -4.38]
fleserue Street and Gilmores Strest South __|Through 13451325 57, 48 5.7
West Left 13451326 19 26 36.84
West Right 13451329 50 ] 28.00
East Left 13452558 53] [ 204

East Through + Right 13452553| 75) -9 64
North | Through + Right | _1345255] 1 177 -5.85)
. Morth  Left 13452557 33 -23.26]
Robsons Road and Gipps Road South IL_eft 134525253 o 30000
South Through + Right 13452554 147 158, 748
West Left 13452555 5 6 20.00|
West Through + Right 13452556 23 32| 39.13|
East Left 13452598 79 72 -8.B6|
East Fight 13452597 3 0 -100.00]

Robsons Road and Northfields Ave Morth Left 13452605 6| 73 10.61
Naorth Through 13452607 98| E7 -11.23]
South Through + Right 13452600 a0 71 11.25
Marth Left 13451183 45 S 20.00]
. Marth Through 13451190 a10 404/ -1.46)
Robsons Road and Princes Motorway On Ramp south Right 13251135 739| 315 = 6E
South Through 13451185 257 B2 9.73]
East Left 13451281 47| A4 -6.38|
East Right 13451242 3 5 5667
East Through 13451239 7 [ -14.29]
Marth Loft 13451286 2 0 100.00
Marth Right 13451287 13 11 15.38|
. Morth Through 13451235 237 298 3.83|
Rebsons Road and William Street South et 13451977 s o 30000
South Right 13451288) 27 15| 44 44
South Through 13451278 183 211 15.30|
West Left 13451279 104 £l 10.00|
West Right 13451280 24 1] -95 83
West Through 13451290 7 14 100,00
Horth Left 13449252 13 23 6.9
North filght 13449015 47 10 -78.72]

University Ave-and Feleys Lane South Left 13449008 439 529] 6.01
South Right 13449009 11 32 190.91)
\West Fight 13449253 340 357 5.00|
West Thiough 13449012 15 4 -73.33
East Right 13452674 194 prid 13.57]
iesivareitos oo el b A East Left 13452673 244 318 3033
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Ty s An—n o= Worth  [Laft 2665 314] 16 48]
Morth _[Through 1452666 367 45 89|
East Left 2452636 114 13 4.0
East Right $452637 211 22 ral
University Ave and Irvine 5t Morth Left 13452634 559 625, 11.81f
Morth Through 13452632 77 &0; 3.90|
South ‘lhrnugh + Rﬂ 134526538 174 263 51.15
East ﬂhl 168188 61 94| 54.10|
East Through 168183 25 23] -8.00|
University Ave and Porter Street Narth Left L) 39 43 10.26
Morth Hight 168184 315 338 7.30|
West Left 168187 450 463 2.89)
West Through 168185 40| [} G0.00]
East Left + Through 13448974 193 224 16.06]
Uniwarsity Ave and Princes Ramps Marth Left 13448972 218] 304 39.45|
Marth Through + Right 13448973 166] 270 62.65)
West Through + Right 13448977 855 EGD 1.64/
University Ave and Princes Ramps East Left 13454071 66| 8| 3.03
Mean 20757 211.32 3.74 1.80
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Out-session PM peak: Heavy Vehicles

GEH Relative Difference (%)

East Left 13452423 [ 0 0| 0.00|

East Right 13452433 [ 0| 0| 0.00|

East Through 13452424 2 0| -2 10000

Marth Left 13452471 [ 0| 0| 0.0

Marth Right 1345324325 0] 0 0 0.00)

. Marth Through 13452430 0] 0 0 0.00)
Gipps Road and Berkeley Road South [ Loft 13452426 0 0 o 0.00)
South Right 13452423 [ o) 0) 0.00)

South Through 13452427 0] 0] 0| 0.00}

West Left 13452419 0] 0] 0| 0.00}

West Right 13452425 0] 0] 0 0.00}

West Through 13452420 0] 0 0 0.00}

East Right 173239 0] 0 0 0.00}

East Through 173237 2 0] -2 100.00)

. Morth Left 173241 1 0] -1 100.00)
Gipps Road and Eastern Street North Right 173238 o r o
West Left 1?3@ 0 0 0.0

West Through 173240 0 0 0.00

Maorth R_I&hl 13452242 2 0] -2 100.0:0)

Maorth Through 13452241 1 3 3] 200.00)

Gipps Road and Foley Street South Laft 13452243 0] 0] 0| 0.00]
Soth Thiough 13452244 1 0| -1 100.0:0)

West Left 13452239 [ 0 0 0.0:0|

West Right 13452240 [ 0| [ 0.00]

East Left 13451443 i 0 0| 0.00

East Through 13451444 1 0 -1 100.00]

Marth Left 13457433 4 0| [ 0.00|

Gipps Road and Grey Strest Horth Right 13452493 0 0| [ 0.00]
Morth Through 13451445 [ 0] 0 0.00}

West Right 13451441 L 0 -1 100.00)

West Through 13451442 0] 0] 0| 0.00}

East Left 13452654 0 0 0 0.00)

| East Through 13452653 ] -3 -100.00

Gipps Road and Vickery Street | South Left 13452645 0) .0
South | Right 13452650 0| LM

West Through 13452644 0| L

East Thraugh 1 130) 1 100.00

R Morth Left 13449025 0| L

Mernorial Drive and Porter Street Horth Right 13345051 n 3 5001
West Through 13449025 [ [i [ 0.00

Morth JLeft 13448802 1 0] -1 -100.00}

North Through 13449737 El 15| | 66.67)

Memorial Drive Korth Bound and M1 Princes Hay :::: ::i':ugh ;:::;:: j 13 ? 'J?Eﬁ
West Left 13449736 11 10) -1 -0.01|

West Right 13449734 12 11] -1 -B.33]

East Left 13448816 4 1 3 75.00]

East Right 168314 [ 0| 0| 0.00f

. . N Merth Right 168311 4 15| 11 275.00)
Mamarial Drive South Bound and M1 Princes Hary North Though 168316) 7 I 5l 3509
South Left 13448825 17] 17 0| 0.0

South Through 168315 11 10 1 =8.09)

East Right 13451237 3 0 3 -100.001

East Through 13451238 4 0 4 -100.001

Maorth Left 13451235 2 3 i 50.00]

Mount Keira Road and Robsons Road Horth Right 13451235 ol o ol .00
West Left 13451233 2 0 -2| -100.00}

West Through 13451234 -3 -100.00

East Laft 13449230 0 O

East Through + Right 13449231 1 54 43 7544 390.91]

Morth Left 13449226 1! 15§ 5.48| inf|

Mt Gusley Road and Gaynor Avenus Morth Through + Right 13449227 1 0 -1 -100.00}
South Left 13449232 o [} [} 0.00

|South Through + Right 13449233) ) 0 ) 0.0

WWest Left 13448727 0] 1] 1 inf]

West Through + Right 13448703 10| 7 17] 170,00

East Left 13451989 0] 0| 0| 0.00|

East Through 13451990 1 2 1 100.00)

. Soth Left 13451991 0 0| 0 0.0:0|

Murphys fve and Bracside Aue South | Right 13451997 1 1 1 100.00)
West Right 13451987 [+ o) 0 0.0:0|

West Through 13451988 1 0 -1 100.00]

East Left 168003 i 17 17] inf]

East Through 167998 1 2] 1 100.00)

South Laft 1679399 0] 0] 0 0.00}

Murphys Ave and Eastorn Street Sauth | Right 168001 0| 1 1 o
West Right 168002 0] 0] 0 0.00}

West Through 168000 1 0 -1 100.00)

East Left 13452001 0 0 0 0.00)
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ast Through 1452002 100.0

South Left 2452003 .00

Murphys Ave and lohn Street :suuth Right 452004 -
West Right 3452000 L0

West Through 13451995 0] 0 0.00}

East Left 13452577 1 2| 100.00)

East Through + Right 13452574 0] 0] 0.00}

Morth Left 13452570 0] 0] 0.00}

Murphys Ave and Rabsons Read Marth Through + Right 13452571 0] 0] 0.00}
South Left 13452579 2 0 -100.00)

South Through + Right 13452578 0] 0 0.00|

WWest Left 13452585 [ 0 0.00f

West Through + Right 13452584 r 0| -100.00]

East Left 13452617 0] 0| 0.00f

East Through + Right 13452616 [ 0| 0.00]

Marth Left 13452610 0] 0| 0.00|

y . Marth Through + Right 13452613 [ 0| 0.00)
Northfields Ave and Princes Ramps. <outh Left 12452621 2 D 0.00
South | Through + Right | 13452620 2 3 50.00

West Left 13452624 0] 0] 0.00}

West Through + Right 13452625 3 El 0.00)

East Through + Right 13449191 0] 0] 0.00}

Harth Left 13449195 1 1 0.00}

Morthfields Ave and Uni Entrance Harth Right 13449200 0] 0 0.00}
West Left 13449196 0] 0 0.00}

West Through 13449197 0] 2| infl

Ea st Laft 13448774 1 10; S00.00)

|East Through + Right 13448773 117 50 -57.27]

|Mortf Left 13449243 [ 0 0.0

Nortl Through + Right 13449240 10 1 -90.00

Frinces Hwy and Mt Ousley Road Sout Toft 16504 r 3 3500
|Seuth Through + Right 168309 18, ) -13.75]

West Left 13449238 109 A4 -59.63)

West Through + Right 13449235 2 2 0.0}

. . . Marth Through 168171 32 31 -3.13
Princes Hwy-Princes Hay Bt south Through 173227 32 19| -40.63
East Through 173116 93 118 26.EE|

. Marth Left 13448693 5 20| 300.00|
Princes Motorway and Mount OQusley Road North Right T 7 23] 310000
West Through 173118 144 171 18.75|

Marth Right 13451327 [ 0 0.00)

Marth Through 13451323 0| 0 0.00)

y South Left 13451324 9 0 0.00)

Resarve Street and Gilmores Street South Theough 13451325 il 0 000
West Left 13451326 ] 0 0.00)

West Right 13451329 DN

East Left 13452558 W

East Through + Right 13452553| -100.00

North | Through + Right | _1345255] 100.0¢

. Morth Left 13452557 O

Rebsons Road and Gipps Road South IL_eft 13452559 o
South Through + Right 13452554 1 0 100.00)

West | Left 13452555 0| [ 0.00)

West Through + Right 13452556 0] 0] 0.00}

East Left 13452598 0 0 0.00)

East Hight 13452597 ] 0 0.00}
Robsons Read and Northfields Ave Maorth Left 13452605 ] 2] inf|
Morth Through 13452607 [ 0 0.00)

South Through + Right 13452600 0] 0| 0.00)

Marth Left 13451189 [ 1 inf]

. Marth Through 13451190 1 2| 100.00)

Robsons Road and Princes Motorway On Ramp south Right 13251135 3 0 100,00
South Through 13451185 0] 0| 0.00}

East Left 13451281 [ 0| 0.00]

East Right 13451242 ) 0 0.00

East Through 13451239 ) 0 0.0:0)

Harth Left 13451286 ) 0 0.00)

Marth Right 13451287 0] 0] 0.00}

. Morth Through 13451235 2 2| 0.00}

Rebsons Road and William Street South Teft 13451277 o o 2.00)
South | Right 13451288) 0] 0] 0.00}

South Through 13451278 1 0 100.00)

‘West Left 13451279 0] 0] 0.00}

‘West Right 13451280 0] 0] 0.00}

West Through 13451290 [ 0 0.00)

Horth Left 13449252 0] 0 0.00f

Maorth R_IEhl 13449015 1 0] 100.00)

University Ave and Foleys Lane south Left 15449008, ul 0 0.00
South Right 13449009 [ 0] 0.00|

\West Fight 13449253 1 2 100.00)

West Thiough 13449012 0] 0| 0.0:0|

East Right 13452674 [ 0 0.00]

iesiamreitr osm areel rabvares Aois East Left 13452673 [ 0 0.00)
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Morth  |Laft 2655| 100.00

Morth _[Through 1452666 22.2:

East Left 2452636 inf

East Right $452637 5000
University Ave and Invine St Morth | Left 13452634 2 -50.00
Morth | Through 13452632 1 20000/
South | Through + Right | 13452638] 3 -66.67
East | Aight 168188 [ 0.00)
East Through 168183 [ 0.00}
University Ave and Porter Street North Left 1c8180 9 0.00
Morth | Alight 168184 1 100.00]
West Left 168187 0| 0.00)
West Through 168185 [ 0.00}

East Left + Through 13454071 [ ini

A Naorth Left 13448974 0| inl
University fve and Princes Ramps North | Through + Right | 13448972 7 5714
West Through + Right 13448973 2 1400.00)

University Ave and Princes Ramps. East Left 13448977 4 50.00

Mean 434 472 2,83

864



V./ Ordinary Meeting of Council

wollongong ltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study 7 December 2020 865
Consultant Report

Keiraville — Gwynneville Access and |
Movement Study

APPENDIX

TRAVEL TIME DATA

OO Cardno



V./ Ordinary Meeting of Council

wollongong ltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study 7 December 2020 866
Consultant Report

) cardno

Shaping the Future

Our Ref: CW80018018-Va8
Contact: Jacob Martin
25 November 2020 Cardno (WA) Pty Ltd

ABM 77009 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

Phone  +618 9273 3888
Fax +61 8 9486 8664
Email wa(@cardno.com.au

www.cardno.com

KEIRAVILLE-GWINNEVILLE ACCESS AND MOVEMENT STUDY
CAR PARKING STRATEGY

Introduction

Wollongong City Council (WCC) has commissioned a Keiravile—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 concerns
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 Nigeria e Papua New Guinea e Peru e Philippines e Singapore -.,m
United Arab Emirates e United Kingdom e United States e Operations in over 100 countries .
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Background

Forthe 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 surrounds, Botanic Gardens, North 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
Community Strategic Plan
(2012)

Expand shuttle bus service to support peripheral commuter ‘Park and Ride'

Wollongong City Centre
Access and Movement
Strategy (2013)

Encourage developers to provide parking in consolidated off-street parking
locations,

Improve parking guidance systems
Comprehensive on- and off-street parking surveys

Keiraville Gwynneville
Community Planning Project
(2014)

Keiraville Gwynneville
Implementation Plan (2015)

Beaton Park Precinct Needs
Assessment Project (2015)

University of Wollongong
Campus Master Plan 2016-
2036 (2016)

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

Undertake an Access and Movement Strategy that includes parking
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

Maximise on-site parking

Consolidate car parking on the periphery of the campus

Maintain existing student/parking ratio (5.4 bays per EFTSL student)
Increase on-campus accommodation

Support carpooling programs

Prioritise parking access to those with special needs: vehicles servicing
specific facilities, people with disabilities and University operations vehicles

UoW to support Wollongong City Council to reduce the impact of on-street
parking on the local community

Draft University of
Wollongong Transport
Strategy (2017)

Maximise the efficiency of on-site parking

Investigate carpooling, reserved parking and car share

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 extracted from ABS 2016 census and Draift UoW surveys suggests that driving remains the
primary mode for the majority of work or education trips. Car-as driver mode share was determined to be 47%
for UOW staff and students, 57 % for Keiraville and Gwynneville residents, and 62% for employees within the
Study Area. UOW staff tend to drive fractionally more than the average, at up to 70% (according to both Census
data and self-reported mode share in the 2017 draft UOW questionnaire survey). 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.
Maturally, 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.

Students tend to park for periods 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 wiling and able to move their vehicle multiple times to circumvent timing
restrictions.

University students make up the largest group for parking demand, which is satisfied on-site by approximately
1,600 parking bays (2017 numbers), including carpoocling and student accommodation parking. This quantum

was increased to nearly 2000 bays in 2020.

A benchmarking exercise has been completed, based on reasonable assumptions of existing behaviour:

W

student attendance: 75% of weekdays”
= percentage of students on-campus concurrently during peak demand period: 75%*
= existing mode share parking on campus or in the surrounds: 33% (from UoW Travel Survey, 2017)

* indicative benchmarks from other university surveys

WWw.cardano.com
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The consumption of parking by students under this existing scenario is in the order of 3,000 bays, of which a
large proportion are provided in the public realm. This relative lack of student parking can act as a supply
constraint, resulting in higher sustainable fransport mode shares, which is consistent with the objectives
defined by the UoW Campus Masterplan 2016-2031 (2016). However, in this case it appears that the
surrounding free and unrestricted on-street public parking supply is providing capacity for students, off-setting
the majority of the effect of on-campus parking restrictions.

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:

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 occasionally 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).

Mote that there was very litfle parking demand observed to the north of the Princes Maotorway. 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

University staff have greater access to on-site parking with over 1,600 parking bays located in staff Permit and
Reserved areas. This can be compared with a staff population of approximately 2,400 FTEs in 2017 (UoW
Annual Report, 2017).

Parking utilisation collected as part of the Draft UoW Transport Survey shows staff permit parking
(approximately 900 bays) operates at or above practical capacity across the campus. However, surveys of a
sample of reserved parking bays (available for individual users, department vehicles and some specified
groups) showed that these bays were generally only 50-60% full. Therefore, some reserved parking areas can
be underutilised.

The draft 2017 UOW Transport Survey data shows that car-as-driver mode share is 47 % for UOW commuters,
including staff and students. Through self-reported surveys, 69% of staff stated they drove for some or all of
their journey to UOW (2017 draft questionnaire survey). ABS Census data from 2016 shows that car-as-driver
mode share was 70% in the UOW, Conservatorium and Botanic Gardens zone.

The Census identifies a peak parking demand of approximately 2,150 spaces within the UoW census zone,
significantly higher than the available supply on-campus (note 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). This suggests that on-site parking would act as a restraint on driving modes, if the surrounding on-
street parking supply were to be restricted.

www.cardno.com
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Recommended Response

Reserved parking is inherently inefficient. Recent parking occupancy survey results (University of Wollongong
Transport Survey and Strategy, 2017) suggest that in the reserved bays surveyed, an average of only 50-60%
of bays are occupied across the day. Innovation in this space, perhaps leveraging the excellent UoW parking
app, could improve efficiency and allow for a more flexible assignment of spaces. This could include a more
centralised system for pool cars, for instance, or a broader definition of parking areas (i.e. parking permitted
within a zone, rather than an individual space).

It is noted, however, that Reserved spaces on campus can be poorly accessible to other users, being located
in small car parking areas adjacent to on-site facilities. This places a limit on the efficiency of such parking.

The University of Wollongong Master Plan (2016) 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 currently 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 restrictions and other management measures is recommended to maintain a controlled level of on-street
parking demand. However, the area that might ultimately be included in this paid parking zone is considerable,
and so a phased introduction of paid parking is recommended.

7 December 2020

It is recommended that paid parking be introduced in the vicinity of the University, with a phased roll-out of
infrastructure over time.

Pricing would generally be highest adjacent to the university, with an introductory price of about $2.00 per
hour (equivalent to or slightly higher than the student rate on-campus), decreasing to $0 based on distance
and demand.

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 ‘fee 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 facilities 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. T his results
in confusion and reduces compliance by visitors, residents, staff and students.

= Manual maodification 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.

Occupancy in paid parking areas should be monitored and pricing levels adjusted such that peak occupancy
is maintained at around 90%.

Due to the fluctuations in demand over the year (during semester vs over university breaks) it would be
reasonable fo introduce differential pricing — where parking outside of semester would be considerably
cheaper or free. This reflects the fundamental premise of paid parking as a ‘demand management' measure,
not revenue.
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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 material requirements
of training (equipment efc.).

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.

It is noted that on-site parking for UoW staff is permitted at the TAFE via a permit system, improving the overall
efficiency of on-site parking while alleviating pressure on the university campus supply.

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) within surrounding streets is
considered to be sufficient to mitigate any impact on local on-street parking.

Wollongong Hospital and Wollongong Private Hospital (outside of the Study Area)
Typical parking strategies are described below to assist with planning and management:

Current Behaviour

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 unrestricted 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-guality 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, at least for staff working core hours.

Recommended Response

The variable nature of hospital stays means fixed duration parking can create unnecessary stress for patients
and visitors. Replacing duration limits with a linear 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 fransition phase rather
than an immediate action.

WWw.cardano.com
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Opportunity: Paid parking could be introduced in the vicinity of the Hospital, with duration restricted to 2
hours or unrestricted with an hourly fee, according to its intended use (staff overspill or visitors).

Occupancy in paid parking areas should be monitored and pricing levels adjusted 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 periods 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 School,
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.
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 appropriate for parking to occur in locations further away from the school, it is 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 faciliies, 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.
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It is recommended that Council engage with schools to support behaviour change trials and to monitor
progress. Where trials are found to be successiul, 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.

Parking for Recreation

Current Behaviour

Two generators are of particular interest within the Study Area, the Wollongong 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 permits 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, it is
not efficient to aim to cater for peak demand.
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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 inthe 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.

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 hernitage.

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.

WWw.cardano.com
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Issues resulting from of the amount of available parking and periods of high demand can be managed through
timed resftrictions and implementation of paid parking, where appropriate.

www.cardno.com
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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.
= Infillin traditional low-density neighbourhoods resulting in an increased visitor demand for on-sireet parking.

7 December 2020

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 permit system_ (e.g. $50/month in year 1, $75/month in year 2, efc.).

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 MNorth 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.

The North Gong Shuttle runs direct from the station to the UOW campus, and there is the potential for parking
along this route to be consumed by students and staff from the University. Neighbourhood parking surveys

877



\r
wollongong

ity of innovation

Iltem 6 - Attachment 3 - Keiraville Gwynneville Access and Movement Study
Consultant Report

Ordinary Meeting of Council

13

undertaken by UoW illustrate a consistent demand for parking in the vicinity of the Station remains high all
year round, suggesting that student and staff demand is not clustered in the vicinity of the North Wollongong
Station itself.

Recommended Response

While there is generally an under-provision of parking adjacent to the Morth 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.

Parking Management Plan

The following maps depict potential on-street parking management plans, reflecting the recommendations of
the above sections. A phased implementation has been shown, for roll-out over several years. This transition
period allows for the impacts of parking restrictions to be monitored, and changes made, reflective of the
parking be haviour across the Study Area.

The intent of these plans is to reduce on-street parking demand by UoW students through imposition of paid
parking, in line with the goals of the UoW Master Plan (2016), and to improve access to the Botanic Gardens
and other key destinations by freeing up adjacent spaces and increasing parking turnover. D uration restrictions
in minor residential streets assist in increasing capacity for daytime visitation without additional costs. Minor
changes adjacent to the Station relocates commuter parking away from minor streets, where these might
impact residential amenity.

Paid parking is proposed as a demand management tool (see Principles of Parking section below). As such,
the appropriate price for parking is set by occupancy — under a ‘demand responsive model'. Due to the variation
of student demand across the year, differential pricing is recommended for ‘in season’ and ‘out of season’
periods. Similarly, payment rates may be reduced or eliminated over the weekend, according to demand.

This Plan retains free all-day parking within the higher-order road network and areas outside of the influence
of high-demand generators such as the UoW campus.

This Parking Management Plan represents a strategic assessment of recommended restrictions only.
Specialty parking including loading bays, bus zones, taxi ranks and disabled parking should be retained in all
instances. Where parking is currently prohibited due to safety or geometric constraints, the corresponding ‘No
Parking' and ‘No Standing’ signage should be retained.

WWw.cardano.com
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Time Limited Parking

UNIVERSITY
OF WOLLONGONG
AUSTRALIA

= 1 hour

e

2 hours
= No Parking [school times)
= No Parking (kiss ‘n' drive)
Unrestricted
Special Parking (taxis, ACROD) and
‘Mo Pariing’ rones unaffected

Long-term Parking Management Plan
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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 internationally 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 bome 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

www.cardno.com
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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 narrow 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

www.cardno.com
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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 resfricted 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
illegitimately (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 maijority 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 fo 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.

www.cardno.com
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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 series 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
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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 fraffic generation, accessibility, parking
demand, and the overall transport network.

Access and movement now and in the future is a key concern 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
Wollongonag, Figtree, Dapto and Fairy Meadow.

1.3 Study area

The study area encompasses the area between the Princes Motorway (M 1), 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;

Morth Wollongong Station;

TAFE lllawarra Wollongong Campus;
Mount Ousley residential area;

Local schools; and

Sports and recreation facilities.

L
VoW YW

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. 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.

26 September 2017 Cardno 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 November 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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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.

23 Key messages

The key messages employed during the three stakeholder workshops include:

> Workshop 1:
— The objectives of the Keiraville-Gwynneville Access and Movement Study;

- Findings from the background review;
- ldentified 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
— Outputs 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
- |dentify 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 fo 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 correspondence and project comments log (as mentioned in Section 2.3 above).

VoOVV W

25 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.

26 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.

26 September 2017 Cardno 9
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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

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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Cycling

Item 6 - Attachment 4 - Keiraville Gwynneville Access and Movement Study Action Plan

Keiraville Gwynneville Access and Movement Study Action Plan

High Priority

Medium Priority

Include suggested new shared path locations in future programs

Cycling

Provide active transport connection across train line close to
Beaton Park

Cycling

Provide improved cycling wayfinding on the key regional cycle
routes

Cycling

Provide a widened shared path through Wiseman Park in line with _

the Fairy Creek Corridor Master Plan

Cycling

Provide adequate 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

Pedestrian

7 December 2020

Low Priority

High Priority Medium Priority

Provide compliant pedestrian refuge island at roundabouts

Pedestrian

Low Priority

Ensure that all crossing facilities comply with Australian Standards
(upgrade where needed)

Pedestrian

Provide a direct pedestrian connection towards the north and east
of UOW

Pedestrian

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

Pedestrian

Provide increased pedestrian priority within the village centres

Pedestrian

Provide increased marketing especially in schools, workplaces and

town centres to show the benefits of walking and cycling

Pedestrian

Review street lighting with respect to pedestrian needs

Pedestrian

Undertake audit of pedestrian kerb ramps

Pedestrian

Include suggested footpath locations in future programs

Page 1 of 3
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Mode
Motor
Vehicle

Keiraville Gwynneville Access and Movement Study Action Plan

Action

Realignment of roundabout at Murphys Avenue and Robsons Road

Motor
Vehicle

Undertake safety around schools assessments at schools

Motor
Vehicle

Advocate for implementation of the Mount Ousley Interchange
project

Motor
Vehicle

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

Motor
Vehicle

Investigate suggested intersection improvements

Motor
Vehicle

Investigate suggested calming improvements

Motor
Vehicle

Investigate traffic calming installation at Braeside Avenue -
Murphys Avenue to reduce vehicle speed

Motor
Vehicle

Investigate safety improvements on University Avenue

Mode

Car Parking

Action

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

Car Parking

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

Car Parking

Review ranger patrols to ensure all vehicles abide by the
corresponding parking restrictions

High Priority Medium Priority

Low Priority

7 December 2020

High Priority Medium Priority

Low Priority

Car Parking

Investigate introduction of parking restrictions in close vicinity of
the University

Car Parking

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

Page 2 of 3
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Keiraville Gwynneville Access and Movement Study Action Plan

Action High Priority Medium Priority

Monitor school kiss and ride zones to prevent parking and expand

Low Priority

Car Parking |as required to support demand

Investigate parking wayfinding opportunities to parking at
Car Parking |attractors such as Beaton Park and the Botanic Garden

Car Parking |Work with schools to manage parking and safe drop off/pick up

Mode Action High Priority Medium Priority Low Priority
Public
Transport |Advocate for extension of bus service times and frequency
Public Work with Transport for NSW to investigate bus priority
Transport infrastructure
Public Work with Transport for NSW to better integrate bus and train
Transport |timetables
Public Work with Transport for NSW to ensure adequate capacity of bus
Transport |services
Public Work with Transport for NSW to investigate commuter parking
Transport options around North Wollongong Rail Station
Public
Transport Provide improved bus stop facilities
Public
Transport |Advocate for direct bus services between key trip attractors
Public

Transport |Advocate for retention of local shuttle bus services

Page 3 of 3



