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Glossary of terms and acronyms 
Term / acronym Meaning 

100MVKT 100 million vehicle kilometres travelled 

AIMSUN A microsimulation tool for evaluation of road network performance 

AADT Annual average daily traffic 

ATC Automatic Traffic Count 

CBD Central Business District 

CEMP Construction Environmental Management Plan 

Crash severity index An assessment of road safety based on the type and number of crashes 
occurring on a subject section of road 

CTMP Construction Traffic Management Plan 

DoS Degree of saturation 

DPE NSW Department of Planning and Environment 

EIS Environmental Impact Statement 

EP&A Act Environmental Planning and Assessment Act 1979 

LEP Local Environment Plan 

LGA Local Government Area 

LoS Level of service 

LTTMP NSW Long Term Transport Master Plan 

M1 F6 Southern Freeway 

PCU Passenger car units 

REF Review of Environmental Factors 

RMS NSW Roads and Maritime Services 

Roads and Maritime NSW Roads and Maritime Services 

SEARs Secretary’s environmental assessment requirements 

SSI State Significant Infrastructure 

TfNSW Transport for NSW 

TMP Traffic Management Plan 

VHT Vehicle hours travelled 

VKT Vehicle kilometres travelled 

VMS Variable Message Sign 

VPH Vehicles per hour 

 



Traffic and Transport 

 

 
2 

Executive Summary 
Jacobs has been engaged by Roads and Maritime Services (Roads and Maritime) to prepare a Review of 
Environmental Factors (REF) for the upgrade of the M1 Princes Motorway Mount Ousley Interchange. This upgrade 
would replace the existing priority controlled intersection with a full interchange providing the following features: 

• New bridge over the M1 Princes Motorway at Mount Ousley Road 

• Roundabout control of M1 Princes Motorway on and exit ramps at Mount Ousley Road 

• Heavy vehicle bypass for southbound heavy vehicles on the M1 Princes Motorway at Mount Ousley 

• New service road connection from M1 Princes Motorway to University Avenue 

• New Northern Access to University of Wollongong 

• New pedestrian bridge and accompanying shared path over Mount Ousley Road and the Princes Motorway 
with connections to adjoining shared paths. 

The assessment provided in this report will be used to inform the REF. The key areas examined as part of this 
impact assessment include: 

• An understanding of the existing traffic and transport conditions in the study area 

• Assessing the impacts of future developments and growth in travel demand at completion (2021), 10 years 
(2031) and 20 years (2041) after completion. The timing of construction is yet to be confirmed. 

• Assessing the impacts and benefits of the proposed Mount Ousley Road interchange upgrade in 2021, 2031 
and 2041 

• Assessing the impacts and benefits to pedestrians, cyclists and public transport 

• Assessing the impacts of the construction phase of the proposal 

• Identifying mitigation measures required to address these impacts. 

Future traffic and transport impacts 

Do Minimum scenario traffic performance 

Modelling of the Do Minimum scenario indicates that the performance of intersections along the proposal corridor 
would be unacceptably low if the proposal was not built. In general, modelling of the forecast traffic flows on M1 
Princes Motorway shows that delays for traffic turning right from Mount Ousley Road into the M1 Princes Motorway 
would exceed acceptable levels and become a safety hazard. 

Existing queues currently observed in the morning peak on the M1 Princes Motorway southbound at University 
Avenue would continue to increase under future forecast traffic volumes extending beyond Mount Ousley Road, 
increasing the safety risk of stationary vehicles on the motorway and blocking the primary access into Wollongong 
from the north. Local streets surrounding the University of Wollongong including University Avenue, Northfields 
Avenue and Irvine Street would also experience queue length increases, with University Avenue being the only 
access to University of Wollongong from the M1 Princes Motorway. 

Proposal scenario traffic performance 

The modelling of the 2021, 2031 and 2041 forecast traffic growth scenarios with the proposal indicates that the 
proposal would reduce travel times on the M1 Princes Motorway and Mount Ousley Road as well as reduce 
intersection delays, particularly at the intersection of M1 Princes Motorway and Mount Ousley Road and the 
intersections on Irvine Street and Northfields Avenue. 

Travel times for heavy vehicles are also likely to be reduced with the heavy vehicle bypass separating cars from 
heavy vehicles at Mount Ousley Road and the removal of traffic queues from University Avenue onto M1 Princes 
Motorway reducing conflict between heavy vehicles and stationary queues from this off-ramp. 
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Impacts on local roads and access 

The proposal would have minimal impacts on local roads and access in the study area. The primary impact would 
be during Stage 1 of construction when the right turn from Mount Ousley Road to M1 Princes Motorway 
(northbound) would be closed. The shortest distance detour would be for northbound traffic to turn left onto M1 
Princes Motorway southbound, exit at University Avenue and travel north to re-enter M1 Princes Motorway 
northbound from Irvine Street and Northfields Avenue. This would be a detour of 2.6 kilometres. Other alternatives 
to this route exist via the Princes Highway and Memorial Drive to access the M1 Princes Motorway northbound. 
After construction, it would be likely that some traffic heading northbound on the M1 Princes Motorway from 
properties on the northern boundary of the University of Wollongong would travel into the University to use the new 
interchange to travel north. This is likely to be not more than 10 vehicles per hour. 

Impacts on public transport 

The proposal would have minimal impact on public transport. No routes or bus stops would be relocated or limited 
in access as a result of the proposal. The existing 887 service between Campbelltown and University of 
Wollongong would be required to exit the M1 Princes Motorway at Mount Ousley Road, make a u-turn at Gaynor 
Avenue or Princes Highway and then return westbound to turn left onto the service road instead of exiting the M1 
Princes Motorway at the southbound University Avenue off-ramp. Although there are no stops along this section, 
this would increase the length of the service by 1.5 kilometres increasing travel times by about two minutes which is 
an increase of about three percent over the entire journey from Campbelltown to Wollongong. The construction of a 
new northern access to the University of Wollongong would create opportunities for new bus routes to service this 
part of the University and potentially reduce travel times. 

Impacts on freight transport 

The proposal would improve reliability and travel times for freight on M1 Princes Motorway by providing additional 
traffic capacity on the primary freight route between Sydney and Wollongong. The provision of a heavy vehicle 
bypass under Mount Ousley Road southbound would separate heavy vehicles travelling along the M1 Princes 
Motorway from general traffic, and the changed access for University Avenue would remove the impact of queueing 
at the roundabouts on University Avenue that currently conflicts with heavy vehicles travelling along the M1 Princes 
Motorway. 

Freight traffic that currently uses the University Road off-ramp would be required to exit the M1 Princes Motorway 
at Mount Ousley Road, make a u-turn at Gaynor Avenue or Princes Highway and then return westbound to turn left 
onto the service road instead of exiting the M1 Princes Motorway at the southbound University Avenue off-ramp. 
This would increase their journey by 1.5 kilometres. 

Impacts on active transport 

The proposal would introduce a number of significant improvements for pedestrians and cyclists along in the study 
area. These improvements include: 

• A new shared path between Dumfries Avenue (north of the M1 Princes Motorway) and the University of 
Wollongong (south of the M1 Princes Motorway), via pedestrian bridges over Mount Ousley Road and a 
shared path on the new bridge over the Princes Motorway 

• A shared path connection between the new pedestrian bridge over Mount Ousley Road and the existing 
shared path alongside the TAFE NSW Wollongong campus. 

The proposal would improve the accessibility and safety for pedestrians and cyclists along Mount Ousley Road and 
improve access to the University of Wollongong. 

Impacts on parking 

The proposal would have minimal impacts on on-street parking, as there is currently no on-street parking permitted 
on Mount Ousley Road or the M1 Princes Motorway. During the period between when the existing commuter car 
park is closed and the new commuter car park is completed, there may be some overflow of vehicles parking in 
local streets surrounding the proposal. 
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Under the proposal, the existing commuter car park would be relocated to land to be acquired from the University of 
Wollongong on the western side of the M1 Princes Motorway. The replacement commuter car park would be 
designed to provide more spaces than are currently provided at the existing commuter car park and would be 
accessible from the east and west of M1 Princes Motorway. 

The proposed new northern access into the University of Wollongong would be located at the site of the existing 
University of Wollongong Northern Carpark. Depending on the development plans for this car park under the 
University of Wollongong master plan, the construction of this northern access could result in the loss of up to 50 
existing parking spaces. The replacement of these parking spaces would be resolved in consultation with the 
University of Wollongong with consideration to their Wollongong campus masterplan. 

Impacts on road safety 

The proposal would result in the following improvements to road safety: 

• Improved safety for vehicles travelling along the M1 Princes Motorway due to the removal of the existing 
priority right turn from Mount Ousley Road. Removal of this right turn would eliminate the conflict between 
these vehicles and opposing traffic on the M1 Princes Motorway, reducing the risk of crashes. 

• Remove southbound queueing at the University Avenue southbound off-ramp from the M1 Princes 
Motorway, reducing the risk of rear-end collisions for vehicles travelling southbound towards the back of this 
queue. 

• Provision of two new safety ramps to manage out-of-control heavy vehicles, reducing the risks of trucks 
crashes with other vehicles. 

• Provision of a formalised crossing for pedestrians and cyclists across the M1 Princes Motorway and Mount 
Ousley Road via pedestrian and cyclist bridges and shared path connections, reducing the risk of 
pedestrians crossing informally across Mount Ousley Road and the M1 Princes Motorway. 

• Provision of a heavy vehicle bypass and service road to reduce weave movements between slow moving 
heavy vehicles and faster moving traffic exiting at Mount Ousley and travelling to University Avenue on the 
M1 Princes Motorway, reducing the risk of crashes associated with these weave movements. 

• Smart Motorway infrastructure to allow for faster detection and confirmation of incidents and more rapid 
incident response in the event of a crash or other incident. 

Construction traffic impacts  

For the purposes of this assessment, construction of the proposal is assumed to take place over three stages, with 
the following changes to existing traffic operations: 

• Stage 1: Closure of the right turn from Mount Ousley Road to M1 Princes Motorway (northbound) for up to 3 
months 

• Stage 2 and 3: Access to University Avenue from M1 Princes Motorway to be provided through temporary 
connection to the new Southbound Service Road 

Construction traffic generation 

The majority of traffic generated during the construction stages would be from plant, equipment and material 
deliveries including: 

• Construction material 

• Spoil removal 

• Construction plant 

• Construction personnel (light vehicles). 

During the peak construction period (Stage 1), approximately 100 additional light vehicle trips are likely to be 
generated per day. Assuming that 80 per cent of these light vehicles arrive in the same hour, the likely peak hour 
volume on the busiest days would be in the order of 40 vehicles per hour with almost all of these vehicles arriving at 
the worksite in the morning and leaving in the afternoon. The majority of this traffic would likely travel along the M1 
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Princes Motorway, with a small proportion travelling from Mount Ousley Road, Memorial Drive and Princes 
Highway from the north east and south east. Furthermore, the average traffic generation during other stages would 
be around one third of the peak volume at 30 two-way vehicle trips per day. 

During peak construction period (Stage 1), approximately 50 additional trucks are likely to be generated per day. 
The majority of these trucks would likely travel along the M1 Princes Motorway, with a small proportion travelling 
from Mount Ousley Road, Memorial Drive and Princes Highway from the north east and south east. Furthermore, 
the average truck volume during other stages would be around one third of the peak volume at 17 truck movements 
per day. 

Impacts on existing developments  

As construction will be taking place on roads that have limited property access, construction activities would not 
have a substantial impact on property access. The primary impact of construction on property access would be 
during Stage 1 of construction when the right turn from Mount Ousley Road to M1 Princes Motorway (northbound) 
would be closed. Traffic that currently takes this turn would be required to travel to University Avenue and head 
southbound along Irvine Street and Northfields Avenue or Princes Highway and Memorial Drive. 

Impacts on road network operation 

Construction activities would be staged to minimise impacts on road capacity through the course of construction. 
The primary impacts of construction traffic activity would be reduced speeds through construction zones on Mount 
Ousley Road and M1 Princes Motorway and detours for closed turns. 

Construction activity is likely to impact traffic operation in the following instances: 

• The implementation of a roadwork speed limit may be required on a periodic basis when works under traffic 
control are being undertaken 

• At the tie-in locations where traffic is switched between existing and new carriageways, this is likely to cause 
further delays due to constraints in the temporary alignment at the cross over points 

• The reduction in shoulder width to 0.5m (minimum) to allocate sufficient space for temporary safety barriers 
is likely to cause traffic disruption and delays in the event of a vehicle break down within the construction 
zone. Where possible, existing shoulder widths would be maintained during construction. 

• The arrival and departure of construction traffic to / from the construction access points 

• The arrival and departure of workers at shift rotations would result in increased traffic demand through the 
construction zone and turning manoeuvres to / from the site access points, however, the start and finish of 
work shifts will most likely occur outside peak traffic periods (i.e. 6.00 am to 7.00 am and 3.00 pm to 4.00 
pm). 

• Closure of Northfields Avenue On-ramp during Stage 2 for three months, after the Mount Ousley Road On-
ramp Northbound is opened. This may result in up to 320 vehicles per hour using the new northern access to 
the Princes Motorway from the University of Wollongong. Of this 320 vehicles per hour, less than half is non 
University related traffic. 

Impacts on bus services  

No existing bus routes or access to existing bus stops would be impacted during construction of the proposal. 
Some delays may be experienced during construction. 

Impacts on pedestrian and cyclist access  

The existing shared path between Helen Street and the pedestrian overbridge, adjacent to the TAFE, would need 
to be relocated to ensure adequate separation between the shared path and the works zone. The existing access 
between the shared user path at Helen St and Mount Ousley Road may need to be closed for a period during 
construction. Options to complete the shared path relocation as early works will be investigated during detailed 
design or an alternative path could be provided through the Wollongong TAFE campus by opening a temporary 
connection from the existing shared path to the TAFE carpark reconnecting through to the pedestrian bridge at the 
carpark on the southern edge of the TAFE campus. 
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Northfields Avenue Pedestrian Bridge would require closure while it is being extended to cater for proposed road 
widening. During that period, shared path users would be able to cross the M1 via the University Avenue road 
bridge. 

Environmental management measures 

The majority of long-term impacts of the proposal have been addressed through the concept design and include the 
following: 

• Maintenance of access to existing streets and properties, addressed through the access strategy 

• Management of traffic capacity constraints, addressed through the design of a grade separated interchange 
and associated intersection treatments 

• Provision of active transport facilities, addressed through the design by installation of a shared path and 
pedestrian bridge over the M1 Princes Motorway and Mount Ousley Road. 

There would be impacts of the proposal that cannot be removed through the concept design. The majority of these 
impacts that cannot be removed through the concept design would be a result of construction activities. 
Environmental management measures would be required to minimise the impacts of construction of the proposal 
on traffic and transport. These construction impacts mitigation measures are detailed below. 

Construction traffic management measures 

The key environmental management measure required to address the impacts of construction on traffic and 
transport would be Traffic Management Plans (TMPs) prepared as part of the Construction Environmental 
Management Plan (CEMP). These plans would be prepared by the construction contractor and would be required 
to outline the guidelines, general requirements and specific procedures to be used for any works that may have an 
impact on traffic operation. The TMP would be required to: 

• Identify individual traffic management requirements at each phase of construction 

• Outline the general principles and procedures for the development of specific construction Traffic 
Management Plans (CTMPs) 

• Ensure safe and continuous traffic movement for construction workers and the general public 

• Maintain the capacity of existing roads where possible 

• Identify the requirements for temporary speed restrictions where traffic may pose a safety risk to workers 

• Maintain continuity of access to local roads and properties, particularly along Mount Ousley Road and 
University Avenue (may require temporary u-turn facilities) 

• Provide temporary traffic control where necessary 

• Identify requirements and placement of traffic barriers 

• Provide appropriate warning and signage for traffic in the vicinity of work areas 

• Include methods to minimise road user delays such as undertaking works around live traffic including tie-in 
and bridge work outside of peak periods  

• Undertake construction activities off-line where possible to minimise the requirement to operate temporary 
traffic control and reduced speed zones 

• Develop a communication plan to advise local residents and businesses of any changes to traffic conditions 
during construction. 

Other environmental management measures that would be undertaken include: 

• Consultation would be undertaken to inform the community of alternative routes to take during construction 
for those who use the right from Mount Ousley Road to M1 Princes Motorway and those who use the 
Northfields Avenue northbound on-ramp. 
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• Requirements for any changes to local traffic and access arrangements would be confirmed during detailed 
design in consultation with the local road authority and any affected landowners, including any temporary 
alternative access arrangements as required. 

• Consultation would be undertaken with potentially affected residences prior to the commencement of and 
during work in accordance with Roads and Maritime’s Community Involvement and Communications 
Resource Manual. Consultation would include but is not limited to door knocks, newsletters or letterbox drops 
providing information on the proposed work, working hours and a contact name and number for more 
information or to register complaints. 

• Consultation would be carried out with emergency services to ensure adequate emergency vehicle access is 
provided and maintained at all times for the duration of construction. 

• Existing pedestrian and cyclist access would be maintained throughout construction where possible. Where 
that is not feasible, temporary alternative access arrangements would be provided following consultation with 
affected landowners, community groups and bicycle user groups, and Wollongong City Council. 

• Access for public transport services would be maintained. The requirements for any temporary changes 
would be confirmed following consultation with local bus operators and the community. 

Key findings 

Overall, analysis of the road network performance under the 2021, 2031 and 2041 future horizon years shows that 
the proposal is required to ensure that the M1 Princes Motorway continues to operate at an acceptable level of 
service into the future. Upgrading the M1 Princes Motorway interchange at Mount Ousley would improve access 
and travel times through the corridor and enable the interchange to operate with a reasonable level of service. 

The potential impacts to traffic and transport from the proposal would include the following: 

Positive Impacts 

• Improved road safety on the M1 Princes Motorway southbound at Mount Ousley Road through the 
construction of a heavy vehicle bypass that separates heavy vehicles and cars on the M1 Princes Motorway 
southbound and Mount Ousley Road eastbound. 

• Improved safety for vehicles turning right from Mount Ousley Road to the M1 Princes Motorway (northbound) 
through the removal of the existing priority turn. 

• Reduced risk of road crashes along the corridor as a result of the separation of heavy vehicle and car 
interactions. 

• Improved pedestrian / cyclist safety due to the provision of bridges over Mount Ousley Road and the Princes 
Motorway increasing protection for pedestrians and cyclists and reducing the risk of crashes. 

• Reduced impacts to the operation of the M1 Princes Motorway from vehicles queued from the University 
Avenue southbound off-ramp, reducing the risk of rear-end collisions for vehicles travelling southbound at 
speed into the back of this queue 

• New access to the northern side of the University of Wollongong from the M1 Princes Motorway, reducing 
traffic volumes on University Avenue and Northfields Avenue. 

• Reduced delays on University Avenue, Irvine Street and Northfields Avenue as a result of providing an 
additional access to the University of Wollongong at the northern edge of the campus with reductions in 
delay of up to 140 seconds. 

• Reduction in travel times along the M1 Princes Motorway of up to 94 seconds for cars and 37 seconds for 
heavy vehicles as a result of relocating southbound delays at the off-ramp to University Avenue into a 
dedicated service road. 

• Increased capacity for vehicles travelling westbound along Mount Ousley Road and turning right at M1 
Princes Motorway and a corresponding decrease in travel times for this route of up to 100 seconds for cars 
and more than two minutes for heavy vehicles resulting from the new intersection treatment for this 
northbound right turn movement 
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Potential negative Impacts 

• Small increase in travel distance for buses and heavy vehicles that currently use existing University Avenue 
off-ramp of up to 1.5 kilometres. 

• Removal of up to 50 existing off-street parking spaces on the University of Wollongong northern carpark, to 
be addressed in consultation with the University of Wollongong with consideration to the University of 
Wollongong Masterplan 
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1. Introduction 
NSW Roads and Maritime Services is proposing to upgrade the intersection of Mount Ousley Road with the M1 
Princes Motorway at Mount Ousley (referred to as “the proposal”) for the purposes of this report. The interchange is 
located some 3 kilometres north west of Wollongong City Centre and 67 kilometres south west of Sydney Central 
Business District (CBD). The proposal would upgrade the existing intersection to a grade-separated interchange 
with a heavy vehicle bypass for southbound heavy vehicles, a new access to the University of Wollongong and a 
separated service road providing access to University Avenue. 

The M1 Princes Motorway is classified as a State Road and forms part of the M1 motorway connecting Sydney and 
Wollongong. The Princes Motorway is the primary freight route between Sydney and Wollongong and connects 
Port Botany with Port Kembla as well as providing access to the southern coast of NSW. Mount Ousley Road is a 
sub-arterial road that connects the Princes Motorway with the Princes Highway as well as providing an alternative 
route for over-height heavy vehicles that cannot travel under the existing bridges on the M1 Princes Motorway 
between Memorial Drive and Mount Ousley Road. 

Through the study area, the M1 Princes Motorway is a divided carriageway with three lanes northbound and two 
lanes southbound north of Mount Ousley Road and three lanes southbound and two lanes northbound south of 
Mount Ousley Road. The intersection with Mount Ousley road is currently a priority ‘seagull’ arrangement with the 
right turn from Princes Motorway (north) to Mount Ousley Road (east) banned. No direct property access is 
provided to the M1 Princes Motorway. 

Mount Ousley Road through the study area is a two-lane undivided road with roundabout intersections at Gaynor 
Avenue and Princes Highway. Direct property access to Mount Ousley Road is limited to a small number of 
properties at the eastern end near Princes Highway. 

For the purposes of this assessment, it is anticipated that construction of the proposal would commence in 2019 
and would be open to traffic by 2021. The timing of construction is yet to be confirmed. 

1.1 Description of the proposal 

The proposal is situated at the base of the Illawarra escarpment at Mount Ousley, where the M1 Princes Motorway 
enters Wollongong via an existing at-grade intersection with Mount Ousley Road, as shown in Figure 1.1. The main 
features of the proposal include:  

• An overpass from Mount Ousley Road to allow northbound traffic to safely access the M1 Princes Motorway  

• A dedicated heavy vehicle bypass lane, to separate heavy vehicles from general southbound traffic on the 
M1 Princes Motorway  

• A dedicated southbound heavy vehicle off-ramp to Mount Ousley Road, to separate heavy and light vehicles 
exiting the M1 Princes Motorway to Mount Ousley Road 

• A new entry to the University of Wollongong from the M1 Princes Motorway, for both northbound and 
southbound vehicles, via a new overpass from Mount Ousley Road and a new (northbound) motorway off-
ramp 

• A new exit from the University of Wollongong to the M1 Princes Motorway northbound, and to Mount Ousley 
Road via the new overpass 

• New roundabouts at Mount Ousley Road, servicing the new entrance to the University of Wollongong and for 
vehicles exiting the Motorway (from northbound and southbound lanes) at Mount Ousley Road 

• A new southbound service road, which would replace the existing southbound access from the M1 Princes 
Motorway to University Avenue  

• Two new heavy vehicle safety ramps 

• A new pedestrian and cyclist bridge over Mount Ousley Road and the M1 Princes Motorway, and a new 
shared path connecting suburbs to the north with the University of Wollongong and the TAFE Illawarra 
Wollongong campus 
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• Upgrades to the existing pedestrian bridge over the M1 Princes Motorway at Northfields Avenue, comprising 
modifications to the bridge span and the eastern access ramp 

• A new commuter car park, relocated to the southern side of the M1 Princes Motorway, with additional 
formalised parking spaces 

• New noise walls along the M1 Princes Motorway, between the motorway and nearby residential areas 

• New noise walls along the southern side of Mount Ousley Road, between the new eastern roundabout and 
Gaynor Avenue. 

The proposal extends on the motorway from about 450 metres west to just over 1,000 metres south of the existing 
intersection with Mount Ousley Road, and about 650 metres east on Mount Ousley Road between the M1 Princes 
Motorway and Gaynor Avenue, as shown in Figure 1.2. The overall footprint of the proposed interchange extends 
north of Mount Ousley Road up to the southern edge of Dumfries Avenue, and into the land occupied by the 
University of Wollongong on the southern side. The proposed works extend south along the M1 Princes Motorway 
corridor as far as the University Avenue interchange and overpass. Along the eastern side, the proposal’s footprint 
would encroach into a narrow strip of land occupied by the Illawarra TAFE campus. In addition, an existing parcel of 
Roads and Maritime-owned land bounded by the M1 Princes Motorway, Mount Ousley Road, Gowan Brae Avenue 
and the Illawarra TAFE campus, would be temporarily used as a site construction compound.  

After construction is complete, the construction compound site may be used permanently to house a traffic incident 
response unit to improve incident response times. 
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Figure 1.1 : Proposed upgrade of M1 Princes Motorway at Mount Ousley 
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1.2 Proposed construction stages 

Construction of the proposal is likely to take place within three stages: 

• Stage one would involve construction of the new arrestor bed, new heavy vehicle off-ramp and on-ramp and 
the new bridge across the M1 Princes Motorway, including the two new roundabouts on Mount Ousley Road 
and the new commuter car park. Construction in Stage 1 would be largely offline, except for approximately 3 
months during the end of Stage 1 when the northbound right hand turn from Mount Ousley Road to M1 
Princes Motorway would be closed to allow for the construction of pavement and drainage. 

• Stage two would involve construction of the new central median on the M1 Princes Motorway and the heavy 
vehicle bypass tunnel as well as the section of Mount Ousley Road over the heavy vehicle bypass tunnel. 
During this stage, the existing off-ramp to University Avenue would be closed and a temporary connection 
from M1 Princes Motorway to the Southbound Service road would be provided. 

• Stage three, the final stage, would involve finishing works on either side of the M1 Princes Motorway 
between the on-ramp and off-ramp at Mount Ousley Road. The temporary connection from M1 Princes 
Motorway to the Southbound Service road would continue to be in operation through Stage 3. 

During Stage 1, when the northbound right turn from Mount Ousley Road to M1 Princes Motorway is closed, traffic 
that currently makes this movement would be required to take other routes to travel northbound. Plots showing the 
proposed areas of work in each of the three stages of construction are provided in Figure 1.2 to Figure 1.4. 

 

Figure 1.2 : Stage 1 construction works 
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Figure 1.3 : Stage 2 construction works 

 

Figure 1.4 : Stage 3 construction works 
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1.3 Location and context 

The proposal is located in the Wollongong City Council local government area, within the Roads and Maritime 
Southern region. The area is steeply sloped from the west to east and has steep grades on the M1 Princes 
Motorway in its western extent with grades reducing to the east and south. 

The land use surrounding the proposal is primarily residential to the north and east. University of Wollongong is 
situated immediately to the south west and Wollongong TAFE is situated to the immediate east. The regional 
context of the M1 Princes Motorway at Mount Ousley Road is provided in Figure 1.5. 
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Figure 1.5 : Regional context of the proposal 
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1.4 Need for the proposal 
The M1 Princes Motorway is the primary road link between Sydney and the Illawarra with average daily traffic of 
more than 50,000 vehicles per day using this link at the base of Mount Ousley near Wollongong. Heavy vehicles 
represent up to 15 per cent of total daily vehicle movements. The M1 Princes Motorway and Mount Ousley Road 
currently experience heavy traffic congestion particularly during weekday, weekend and holiday peaks. The 
intersection of these two roads is the only location on the M1 Princes Motorway between Waterfall and Albion Park 
Rail (a distance of about 60 km) where vehicles turning right to access the motorway need to give way to oncoming 
motorway traffic. In addition to poor road network performance, 56 crashes were recorded in the vicinity of the 
intersection during the five-year period between July 2011 and June 2016 (inclusive). Of the 56 crashes, one crash 
resulted in one fatality and four injuries, and 23 were injury crashes. The two most common crash types were 
intersection and rear end crashes. 

The southbound carriageway of the M1 Princes Motorway has a signposted speed limit of 80 km per hour for light 
vehicles and 40 km per hour for heavy vehicles (trucks and buses). This speed differential creates conflicts 
between light and heavy vehicles as faster moving light vehicles (travelling in the median lane) are required to cut 
across groups of slower moving heavy vehicles (travelling in the kerbside lane) to access the exit at Mount Ousley 
Road. Conflicting interactions between light and heavy vehicles create road safety risks as well as contributing to 
flow breakdown (stop-start or acceleration and braking) conditions, thus affecting the efficiency of the network in 
this area. In turn, this reduces the efficiency of access to nearby destinations, such as the Wollongong CBD and 
University of Wollongong. 

Further south on the M1 Princes Motorway, the southbound morning traffic queue at the University Avenue off ramp 
is observed to tail back toward the motorway, comprising vehicles mostly bound for the university. This also creates 
flow breakdown on the motorway and increases the risk of crashes between through traffic and vehicles slowing 
down to exit the motorway. Modelling shows that in the future years, without intervention these queues would 
regularly extend back onto the M1 Princes Motorway in peak times, blocking the Mount Ousley Road intersection 
and southbound access into Wollongong.   

Additionally, the M1 Princes Motorway creates a barrier for safe pedestrian and cyclist movements between the 
University of Wollongong and suburbs to the north. Within three km of the university, 23 percent of students live to 
the north of the campus. However, only four percent of people who walk to the university come from suburbs to the 
north. 

The objectives of upgrading the M1 Princes Motorway at Mount Ousley Road are: 

• Improve safety by addressing conflicting movements and the interaction between light and heavy vehicles 

• Improve travel time and efficiency for vehicles travelling on this length of the M1 Princes Motorway 

• Provide for the growing freight task including supporting the expanding port at Port Kembla 

• Enhance accessibility to/from the M1 Princes Motorway and the Wollongong CBD. 

1.5 Scope and purpose of this report 

Jacobs Group (Australia) has been commissioned by NSW Roads and Maritime Services to undertake a traffic and 
transport assessment for the proposed upgrade of the M1 Princes Motorway through Mount Ousley. The purpose 
of this study is to assess the existing conditions, assess the impacts of the proposal and recommend any mitigation 
measures required to address these impacts. 

The assessment provided in this report will be used to inform the Review of Environmental Factors (REF) being 
undertaken by Roads and Maritime. The key areas examined as part of this impact assessment include: 

• An understanding of the existing traffic and transport conditions in the study area 

• Assessing the impacts of future developments and growth in travel demand at completion (2021), 10 years 
(2031) and 20 years (2041) after completion 

• Assessing the impacts and benefits of the proposed M1 Princes Motorway Mount Ousley interchange 
upgrade in 2021, 2031 and 2041 

• Assess changes to the existing road network as a result of the proposed upgrade 

• Assess impacts and benefits on pedestrians, cyclists and public transport 
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• Assess impacts of the construction phase of the proposal 

• Identify environmental management measures required to mitigate these impacts. 

1.6 Traffic modelling process 

Traffic modelling is a core component of the appraisal of the proposal and has been used to forecast and evaluate 
traffic impacts of future land use and planned road network improvements on the M1 Princes Motorway at Mount 
Ousley. The traffic modelling assessment process for the proposal involved the following: 

• Development of a micro simulation traffic model of the Mount Ousley area under existing traffic conditions 

• Development of future year (2021, 2031 and 2041) forecasts for the Mount Ousley area and testing of the 
proposed upgrade in the micro simulation traffic model. 

1.7 Limitations and assumptions 

This assessment has been undertaken for the purpose of assessing the proposal and therefore focuses on the 
traffic and transport impacts in the study area. This study assumes the following: 

• Upgrade of the existing roundabout at the intersection of Princes Highway and Mount Ousley Road to traffic 
signals 

• Provision of additional right turn lane for vehicles turning right from Memorial Drive to Princes Highway. 

• Construction of an additional southbound lane on the M1 Princes Motorway between New Mount Pleasant 
Road and Mount Ousley Road (2031 and beyond only) only for the project scenario. 

Traffic forecasts (undertaken by Parsons Brinckerhoff) have been based on: 

• Traffic growth forecasts for background traffic from the 2011 Wollongong and Shellharbour Strategic 
Transport Model (WOLSH) 

• Traffic growth to and from University of Wollongong based on Parking and Traffic Impact Assessment Report 
provided by University of Wollongong (2014) 

1.8 Report Structure 

This report is comprised of the following sections: 

• Section 2 – Planning context: outlines the previous planning work undertaken in the study area and identifies 
the strategic objectives of the proposal 

• Section 3 – Existing conditions: summarises the existing conditions within the Mount Ousley Interchange 
area 

• Section 4 – Key features of the proposal: outlines the key traffic and transport features of the proposal 

• Section 5 – Appraisal of Future Traffic and Transport Impacts: outlines the key traffic and transport impacts 
of the proposal in the vicinity of the Mount Ousley Interchange 

• Section 6 – Environmental management measures: outlines the environmental management measures 
required to mitigate any impacts of the proposal on traffic and transport 

Section 7 – Summary and conclusions: presents a summary of the study findings and sets out the principal 
conclusions for the study. 
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2. Planning context  
2.1 Overview 

This section provides a summary of the key relevant planning, policies and controls affecting the proposal. This 
review establishes the transport and land use context of the proposal and the objectives that it is supporting. 

2.2 Regional context 

The M1 Princes Motorway is located in south-eastern NSW and connects Sydney with Wollongong, particularly 
Port Botany and Port Kembla and is a critical freight route enabling regional development in south-eastern NSW. 
The Princes Motorway connects and supports the following key growth areas in south-eastern NSW: 

• Metropolitan Wollongong, the main cultural and economic centre of the Illawarra Shoalhaven region 

• Port Kembla, currently undergoing a three-stage expansion including the reclamation of 42 hectares of land 
for industrial purposes 

• Shellharbour centre, a key growth area for the Illawarra Shoalhaven region with a projected housing need for 
9,350 additional dwellings by 2036 

• West Dapto Urban Release Area, a key growth area for the Illawarra Shoalhaven region with 19,500 new 
homes and 8,500 new jobs projected over 40 years 

• University of Wollongong, currently developing a masterplan to accommodate an additional 3,000 students 
by 2036 

2.3 Transport context 

The Illawarra-Shoalhaven region represents the ninth largest city in Australia and has a population of approximately 
274,000. It is served primarily by north-south transportation links, including the M1 Princes Motorway, Memorial 
Drive and Princes Highway and the T4 Eastern Suburbs and Illawarra Line. 

The Illawarra-Shoalhaven region is largely car-dependent with few east-west transport links and poorly integrated 
public transport network. Some parts of the Wollongong metropolitan area are only connected to central 
Wollongong by road, with poor public transport connections to the northern and southern suburbs. The free “gong 
shuttle” service however provides an important public transport connection around Wollongong, to Wollongong 
Hospital, a number of schools and the University of Wollongong. 

Key transport challenges for the Illawarra-Shoalhaven region identified in the NSW Long Term Transport 
Masterplan (LTTMP) include: 

• 17 percent of the Illawarra-Shoalhaven workforce travels to Sydney for work 

• Public transport is only used for 21 percent of journeys to work in Sydney 

• High car dependency 

Strong growth in freight traffic competing with general traffic for road space. 

2.4 Transport policy context 

The M1 Princes Motorway upgrade at Mount Ousley fulfils the strategic policy aims of: 

• Providing convenient, reliable access for freight vehicles moving between Port Botany and Port Kembla 

• Supporting the long-term growth and economic success of the Illawarra-Shoalhaven region as a region with 
communities that are strong, healthy and well-connected 

• Growing the capacity of Port Kembla as an international trade gateway 

• Supporting the initiatives outlined in the latest Illawarra-Shoalhaven Regional Plan; in particular improving 
transport connections to Sydney and better access between centres the Illawarra-Shoalhaven region 
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• Supporting the actions outlined in the Long Term Transport Master Plan (LTTMP) including improving public 
transport and providing essential infrastructure for growth centres. 

2.5 New South Wales  

Premier’s Priorities  

In 2015 the NSW Government released 12 Premier’s Priorities that reflect the whole-of-government approached to 
tackling important issues for people in NSW. Of these 12 Premier’s Priorities, the following goals are relevant to the 
proposal: 

• Improving road travel reliability 

• Ensure on-time running for public transport 

• Reducing road fatalities 

The proposal would support long-term economic growth and development and enhanced productivity and 
competitiveness of business and industry in Illawarra-Shoalhaven by improving transport connections to the north, 
including key economic facilities including University of Wollongong and Port Kembla. 

The proposal would also support goals relating to travel time and safety and liveability, by relieving road 
congestion, improving speed, reliability and safety of travel across Illawarra-Shoalhaven. 

Illawarra-Shoalhaven Regional Plan 

The Illawarra-Shoalhaven Regional Plan (NSW Department of Planning and Environment, 2015) applies to the 
Local Government Areas of Kiama, Shellharbour, Shoalhaven and Wollongong. It sets out the State Government’s 
vision for Sydney by providing a framework for housing development and job growth over the next 20 years. 

The Illawarra-Shoalhaven Regional Plan focuses on the five outcome areas of balanced growth, a liveable city, 
productivity and prosperity, healthy and resilient environment, and accessibility and connectivity. 

Priorities identified for the Illawarra-Shoalhaven region relevant to the transport context of the proposal include: 

• Grow the capacity of the port of Port Kembla as an international trade gateway 

• Support new and expanded industrial activity by providing well-located and well-serviced supplies of 
industrial land 

• Enhance community access to jobs, goods and services by improving connections between centres and 
growth areas 

Illawarra Regional Transport Plan 

The Illawarra Regional Transport Plan (Transport for NSW, 2016) provides a blueprint for the future and a strategic 
direction for the delivery of major transportation infrastructure over the next 20 years. The plan looks at population 
changes in the Illawarra region, considers the impact of urban growth in suburbs such as West Dapto, Nowra and 
Shellharbour, and accommodates anticipated employment growth and an increasing tourism market. Key 
commitments include: 

• Major investment in Mount Ousley and the Princes Highway 

• Reduced travel times between Sydney and Wollongong 

• Better connections within Illawarra to jobs, study and town centres 

• Improved management of freight as part of the Port Kembla Growth Plan 

In the short term, the Illawarra Regional Transport Plan will be focussed on the Growth Centres Road Plan which 
will deliver improvements to the M1 Princes Motorway, Princes Highway (A1) and Mount Ousley Road to increase 
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capacity, improve travel times, support public transport operations and provide more efficient freight connections to 
Port Kembla. 

NSW Long Term Transport Master Plan 

The NSW Long Term Transport Master Plan (Transport for NSW 2012) (LTTMP) sets the framework for the NSW 
Government to deliver an integrated, modern transport system that puts the customer first. The LTTMP, released in 
December 2012, is a 20 year plan which responds to key transport challenges and identifies the priorities required 
to create a transport system that meets a range of needs. The LTTMP will: 

• Support NSW’s long term economic growth through improved motorway access and connections linking 
NSW’s international trade gateways including delivery of the Port Kembla Growth Plan 

• Support the growth of new economic centres through investment in Growth Centres Roads Program to 
deliver a road network that can support growth in the Illawarra-Shoalhaven region 

• Enhance the productivity of commercial and freight generating land uses strategically located near transport 
infrastructure. 

• Strengthen bus operations in major centres and reduce public transport travel times between Wollongong 
and Sydney through timetable changes and modern signalling technology 

2.6 Local Government strategies 

Wollongong 2022  

Wollongong 2022 (Wollongong City Council, 2012) (Community Strategic Plan) is a 10 year community strategic 
plan that will guide Wollongong City Council and other organisations in planning for and managing the Wollongong 
Local Government Area. Wollongong 2022 outlines Wollongong City Council’s community’s goals and objectives as 
developed during the council’s extensive community engagement process.  

Community Goal 6 of Wollongong 2022 is ‘We have sustainable, affordable and accessible transport’. This goal is 
relevant to the proposal and includes the following objectives:  

• Walking, cycling and public transport is an accessible and well-resourced means of transport and the use of 
private cars is reduced. 

• Wollongong is supported by an integrated transport system. 

• Transport-disadvantaged communities have increased access to services. 
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3. Existing conditions 
3.1 Overview 

This section provides an overview of the existing traffic, transport and land use that influences the development of 
the M1 Princes Motorway Interchange at the base of Mount Ousley (the proposal). This review of existing 
conditions includes the site context, road network, travel characteristics, road network performance, public transport 
network, and pedestrian and cyclist network and road safety. 

3.2 Site context 

The study area is centred on the M1 Princes Motorway between Mount Pleasant Road and the Memorial Drive 
Interchange, as well as Mount Ousley Road between the M1 Princes Motorway and the Princes Highway. The M1 
Princes Motorway is the main route between Sydney and Wollongong, the Illawarra and the South Coast and 
serves as a key commuter and tourist route. The Mount Ousley Road intersection acts as one of the main gateways 
into Wollongong and the wider region.  

The University of Wollongong and the TAFE Illawarra Wollongong Campus are located on either side of the M1 
Princes Motorway to the south of the intersection with Mount Ousley Road, with Port Kembla, a key freight 
generator, located further to the south. Otherwise, areas north of the M1 Princes Motorway and south of Memorial 
Drive are largely residential, while the Illawarra Escarpment area of bushland lies to the west. 

3.3 Existing road network 

This section provides a summary of the road network in the surrounding study area. 

3.3.1 M1 Princes Motorway 

The M1 Princes Motorway is a four- to six-lane motorway that connects Greater Sydney with Wollongong and the 
Illawarra region. Connecting to the Princes Highway in the north, it functions as a parallel route between Waterfall 
and Thirroul, before continuing south to Wollongong and Dapto to meet the Princes Highway at Albion Park.  

Through the study area, the M1 Princes Motorway is a divided carriageway with three lanes northbound and two 
lanes southbound north of Mount Ousley Road and three lanes southbound and two lanes northbound south of 
Mount Ousley Road. There are interchanges with the arterial road network located at the base of Mount Ousley (at 
Mount Ousley Road) and at Memorial Drive. The speed limit is 80 km/h, with a restriction of 40 km/h for trucks and 
buses travelling southbound until 300m south of the intersection with Mount Ousley Road. The segment of the M1 
Princes Motorway between New Mount Pleasant Road and Mount Ousley Road has a gradient of 7-8 per cent, 
descending southbound. There is a safety ramp located immediately west of the intersection with Mount Ousley 
Road.  

The study area includes intersections and interchanges of the M1 Princes Motorway with the following roads: 

3.3.2 Mount Ousley Road 

Mount Ousley Road is a collector road that runs from the M1 Princes Motorway at the base of Mount Ousley east to 
the Princes Highway. It is a two lane road, intersecting at its midpoint with Gaynor Avenue at a single lane 
roundabout.  

Between the M1 Princes Motorway and Gaynor Avenue, Mount Ousley Road is a two-lane road with undivided 
carriageway; the speed limit is 60 km/h for light vehicles and 40 km/h for heavy vehicles eastbound. Between 
Gaynor Avenue and the Princes Highway, the route is one –lane westbound and two lanes eastbound with a 
divided carriageway; the speed limit is 60 km/h in both directions, while a 40 km/h school zone is in place in the 
westbound direction. 

The existing intersection with the M1 Princes Motorway is a seagull intersection. Although Mount Ousley Road 
functions as one of the main entry points into Wollongong, this is not apparent from the existing arrangement. 
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There is an opportunity to develop the interchange as a memorable gateway from Sydney to Wollongong and the 
surrounding region. 

There is a 30-space car park located on the northern side of Mount Ousley Road which often accommodates up to 
45 vehicles informally, whose driveway is located 200 m from the intersection of Mount Ousley Road with the M1 
Princes Motorway eastbound, and 100 m from the M1 Princes Motorway westbound. The car park driveway is 
accessed from Mount Ousley Road via an unsignalised intersection, with turning lanes provided in each direction.  

3.3.3 Memorial Drive 

Memorial Drive is a four-lane arterial road with divided carriageway and speed limit of 80 km/h, running north-east 
from the M1 Princes Motorway. The motorway interchange at Memorial Drive currently allows for all movements 
except the southbound exit from the motorway to Memorial Drive, which is catered for at University Avenue. 

3.3.4 University Avenue 

University Avenue is a two-lane local road with a speed limit of 50 km/h and undivided carriageway. Running west 
from Memorial Avenue, it serves to connect the M1 Princes Motorway (southbound) with the local road network, 
with motorway ramps connecting via a single lane roundabout. 

3.4 Existing traffic volumes 

Traffic surveys were conducted to obtain hourly traffic volumes on Mount Ousley Road east of the M1 Princes 
Motorway, and on the M1 Princes Motorway north of New Mount Pleasant Road. 

Historical traffic count data has been collected for the following locations: 

• M1 Princes Motorway north of New Mount Pleasant Road 

• Mount Ousley Road east of M1 Princes Motorway 

• University of Wollongong at University Ring Road 

• Mount Ousley Road commuter car park 

A summary of these traffic volumes is present below. 

3.4.1 M1 Princes Motorway 

Hourly volumes were recorded on the M1 Princes Motorway north of New Mount Pleasant Road throughout the 
month of September 2016. The reported average weekday traffic volumes were 26,253 vehicles northbound and 
28,373 vehicles southbound.  

A graph showing traffic volumes over an average weekday is shown in Figure 3.1. This profile indicates that the 
total traffic peaks from 6am to 9am, and from 3pm to 6pm. Heavy vehicle volumes are more evenly distributed 
throughout the day, with high volumes observed from 5am to 6pm with no distinct peak hour. 
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Figure 3.1 : Average Weekday traffic profile on M1 Princes Motorway north of New Mount Pleasant Road (September 2016) 

3.4.2 Mount Ousley Road 

Hourly volumes were recorded on Mount Ousley Road east of the M1 Princes Motorway from Wednesday 13 May 
– Wednesday 20 May 2015. The reported average weekday traffic volume was 5,755 vehicles in the eastbound 
direction and 6,316 vehicles westbound. 

A graph showing traffic volumes over an average weekday is shown in Figure 3.2. Analysis of these traffic flows 
shows a distinct morning peak hour between 8am and 9am with a longer evening peak period 3pm and 6pm. 
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Figure 3.2 : Traffic profile on Mount Ousley Road east of M1 Princes Motorway- 2-way average weekday vehicle volume 

3.4.3 University of Wollongong 

Traffic counts were undertaken on University Ring Road between 1 March and 26 March 2015. A summary of the 
traffic volume profiles for entries and exits from the University of Wollongong are provided in Figure 3.43 and Figure 
3.4. The AM traffic volume profile shows a strong peak between 8 and 9 AM with an average of around 1700 
vehicles per hour entering the University of Wollongong. Many more vehicles park in local streets surrounding the 
university. The PM peak is less pronounced than the AM peak 

 

Figure 3.3 : Traffic profile of arrivals to University of Wollongong (March – April 2015) 

Source: Parsons Brinkerhoff 
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Figure 3.4 : Traffic profile of departures from University of Wollongong (March – April 2015) 

Source: Parsons Brinckerhoff 

3.4.4 Mount Ousley Road commuter car park 

A traffic survey was also undertaken at the Mount Ousley Road car park between Thursday November 23 and 
Wednesday November 29 2016. On the average weekday, the number of car park entries peaks between 4am and 
6am, while vehicle exits peak between 3pm and 5pm. A summary of vehicle activity at the commuter car park is 
shown in Figure 3.5. 

 

Figure 3.5 : Traffic profile of vehicle entries / exits at Mount Ousley Carpark – average weekday vehicle volume 
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3.5 Existing travel characteristics 

As of 2011 there were 5,323 people employed within the travel zones adjacent to the proposal, and 3,804 
residents.  

An analysis of the Journey to Work data based on the 2011 census data shows that the car driver and car 
passenger are the predominant mode of travel for people living and working within the study area.  

The data shown in Table 3.1 indicates that car journeys to work, whether as passenger or driver make up some 83 
per cent of the total trips in the study area. 10 per cent of trips to work in the area are made by public transport, of 
which 70 per cent use bus as their primary mode. Similarly, vehicle journeys represent 84 per cent of outgoing trips 
to work and public transport 9 per cent, of which the majority involve a train.  

This analysis does not consider journey characteristics of non-residents studying at Wollongong University and the 
Wollongong TAFE campus in the vicinity. Mode share published by University of Wollongong (2016-2036 
Wollongong Campus Masterplan, July 2016) indicates the following mode share for trips to and from University of 
Wollongong: 

• Private car: 55.4% 

• Public transport: 29.1% 

• Active transport: 15.3% 

These mode shares indicate that travel to and from University of Wollongong is also primarily private car-based 
although with a higher share to public transport and active transport. 

Table 3.1 : Journey to Work mode share 

Mode Incoming trips Outgoing trips 

Vehicle Driver 74% 77% 

Vehicle Passenger 9% 7% 

Train 3% 5% 

Bus 7% 4% 

Walked only 5% 5% 

Other 3% 2% 
Source: BTS Journey to Work 2011 – TZ – 5604, 5605, 5606, 5618 

Figure 3.6 presents the mode share data for trips to and from the study area. 
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Figure 3.6 : Mode share for trips to and from the study area 

3.6 Public transport 

Public transport in the study area is provided by a mixture of bus services operated by Premier Illawarra and 
Busabout, including the free ‘Gong’ and ‘North Gong’ shuttle services.  

The nearest train stations are North Wollongong to the south and Fairy Meadow to the north, a distance of two 
kilometres and four kilometres respectively.  

• Route 887 (Busabout) operates between Campbelltown and Wollongong via the M1 Princes Motorway. 
Services are hourly during weekday periods, and every two hours at other times. On weekends there are 
only two services per day in each direction. 

• Routes 6 and 7 (Premier Illawarra) operate between North Wollongong Station along the Princes Highway 
and east-west on residential streets north of Mount Ousley Road. 

• Routes 55 (the ‘Gong Shuttle’ operates between Wollongong and Wollongong University via University 
Avenue. The service operates every 10 minutes in each direction during the day, and every 20 minutes at 
other times.  

• Routes 9 and 9N (the ‘North Gong Shuttle’) is a loop service between North Wollongong and Wollongong 
University via University Avenue. It operates approximately every 10 minutes during the day, with reduced 
services in the evening and out of university sessions. 

• The Gwynneville – Kieraville Shuttle operates in both directions between Wollongong and Wollongong 
University via Gwynneville and Kieraville, accessing the university via University Avenue. It operates during 
university sessions only, with clockwise services running every 30 minutes throughout the day, and anti-
clockwise services every 30 minutes during peak periods only. 

• Routes 1U and 4U (Dion’s bus service) operate to Wollongong University via Austinmer South and Bulli 
South, travelling via University Avenue. There are services every 30 minutes during peak periods, and every 
2 hours during the day. These routes operate on weekdays only.  

• Routes 11, 41 and 53 (Premier Illawarra) operate to the University of Wollongong from Wollongong, Dapto 
and Shellharbour respectively. These routes enter the study area from the south via Robsons Road and do 
not travel on the M1 Princes Motorway within the vicinity of Mount Ousley Road. 

Figure 3.7 shows the existing bus routes and bus stops in the vicinity. As shown, there are no bus stops located 
within the study area.  
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Figure 3.7 : Bus routes in the study area 

3.7 Freight Routes 

The M1 Princes Motorway and Mount Ousley Road perform a significant north-south freight function in the Illawarra 
region. The route is approved for 26 m B-doubles and 4.6 m high vehicles throughout the study area. The M1 
Princes Motorway can also accommodate performance based standards vehicles up to a 30 m A-Double. In 
particular, Mount Ousley Road functions as a connection between the M1 Princes Motorway and coastal areas 
accessed via the Princes Highway and is the approved route for vehicles over 4.6 metres due to the restriction of 
the University Avenue bridge. 

Higher Mass Limit vehicles are also permitted to use the M1 Princes Motorway and Mount Ousley Road in the 
proposal area. Figure 3.8 shows the approved B-Double routes through the proposal area. 
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Source: NSW Roads and Maritime Services 

Figure 3.8 : Approved B-Double Routes through the study area 

3.8 Active transport 

There is no existing pedestrian and cycleway infrastructure provided along the M1 Princes Motorway or Mount 
Ousley Road. Between the M1 Princes Motorway and Gaynor Avenue, Mount Ousley Road has very narrow road 
shoulders, and no pedestrian footpath. Between Gaynor Avenue and the Princes Highway, there is a pedestrian 
footpath on the northern side of Mount Ousley Road only.  

A pedestrian footpath and unmarked on-road cycle facilities are provided on Dumfries Avenue, immediately north of 
Mount Ousley Road, providing pedestrian and cyclist access to local streets. Besides Dumfries Avenue, Gaynor 
Avenue is also designated as an unmarked cycle route by Wollongong City Council.  

There is a formal shared path between the intersection of the Princes Highway / Mount Ousley Road to University 
Avenue and beyond, running adjacent to the TAFE campus. 

The existing cycle routes are shown below in Figure 3.9. 

 

Key 
Approved 
B-Double Route 
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Figure 3.9 : Cycling routes in the study area 

3.9 Existing road network performance 

A traffic model representing the study area has been developed using the AIMSUN modelling platform (version 
8.1.0) and has been calibrated and validated according to the principles outlined in the Roads and Maritime 
Services Traffic Modelling Guidelines, 2013. The details of this calibration and validation are provided in Traffic 
Modelling for the Proposed Interchange at Mount Ousley Road on the M1 Princes Motorway Base model 
calibration, validation and options testing report (Parsons Brinckerhoff, 2015). 

Micro simulation modelling provides a framework to undertake detailed assessment of the proposed route and any 
intersections along it, allowing for the assessment and visualisation of the corridor as a whole. The micro simulation 
traffic modelling work will also assist in the assessment and scoping of proposed intersections along the corridor as 
well as provide a tool to assist in the development of construction staging and traffic management. 

The following section provides an assessment of the existing traffic conditions at key intersections within the study 
area based on the AIMSUN modelling described above. It includes a description of the assessment criteria and 
results of the modelling. 

3.9.1 Assessment criteria 

The performance of the existing road network is largely dependent on the operating performance of intersections 
which form critical capacity control points. The ‘Level of Service’ (LoS) is the standard measure used to assess the 
operational performance of the network and intersections. Level of services is ranked from LoS A to LoS F with LoS 
A representing the best performance and LoS F the worst. The assessment of intersection operation is based on 
criteria outlined in Table 3.2, as defined by Roads and Maritime within the RTA guide to Traffic Generating 
Development 2002. 
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Table 3.2 : Level of Service criteria for intersections 

Level of 
Service 

Average Delay per 
Vehicle (sec) 

Traffic Signals. Roundabouts Give way & Stop Signs 

A <14 Good operation Good operation 

B 15 to 28 
Good with acceptable delays and spare capacity Acceptable delays and spare 

capacity 

C 29 to 42 
Satisfactory Satisfactory, but accident 

study required 

D 43 to 56 
Operating near capacity Near capacity & accident study 

required 

E 57 to 70 
At capacity; incidents would cause excessive delays at signals 

Roundabouts require other control modes 

At capacity, requires other 
control mode 

F >70 
Over Capacity; unstable operation Over capacity; unstable 

operation. 

Source: RTA Guide to Traffic Generating Developments (2002) 

3.9.2 Existing intersection operation 

Level of Service for key intersections within the study area, derived from the base (2015) M1 Mount Ousley 
microsimulation traffic model, is shown in Table 3.3. 

Table 3.3 : Existing intersection performance along the proposal corridor 

Intersection 7am-8am 8am-9am 4pm-5pm 5pm-6pm 

 Av. 
Delay LoS 

Av. 
Delay LoS 

Av. 
Delay LoS 

Av. 
Delay LoS 

M1 Princes Motorway/Mount Ousley Rd 54 D >100 F 81 F 76 F 

M1 Princes Motorway SB Off-ramp/University Av 27 B >100 F >100 F >100 F 

Irvine Street/University Av 1 A 3 A 5 A 9 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 4 A 16 B 79 F >100 F 

Gaynor Avenue/Mount Ousley Road 4 A 5 A 5 A 5 A 

Mount Ousley Road/Princes Highway 3 A 5 A 7 A 7 A 

The micro simulation model shows that the following intersections operate at capacity during peak periods: 

• M1 Princes Motorway and Mount Ousley Road (northbound right turn) 

• M1 Princes Motorway southbound off-ramp and University Avenue (southbound off-ramp in the morning and 
eastern approach in the evening) 

• Irvine Street and M1 Princes Motorway northbound off-ramp (evening peak). 

All other intersections within the study area currently operate satisfactorily during peak periods. 
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3.10 Existing road safety trends 

An analysis of crash history data has been carried out in the study area. Crash statistics recorded by RMS are 
confined to those crashes that conform to the national guidelines for reporting and classifying road vehicle crashes.  

The main criteria are: 

• The crash was reported to the police 

• The crash occurred on a road open to the public 

• The crash involved at least one moving vehicle 

• The crash involved at least one person being killed or injured or at least one motor vehicle being towed 
away. 

Minor crashes where drivers exchange details are not required to be recorded and are not included in the crash 
data. Crash data for the last available five years (July 2011 to June 2016) has been provided by RMS and is 
presented below.  

Table 3.4 shows the number of crashes in the study area by year. The number of crashes per year has remained 
relatively constant over this period. 

Table 3.4 : Number of crashes by year 

Period Reported crashes 

2011-2012 11 

2012-2013 15 

2013-2014 10 

2014-2015 9 

2015-2016 11 

Total 56 

Table 3.5 shows a breakdown of the type of crashes that have occurred on the Princes Motorway and Mount 
Ousley Road in the vicinity of the Mount Ousley Interchange. Rear end type collisions were the most prevalent 
reported crashes, accounting for 39 per cent of all crashes. The second most prevalent reported crash involved 
vehicles turning right at an intersection. 
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Table 3.5 : Summary of crash types 

Type of crash Reported crashes 

Rear End 22 

Intersection - adjacent directions - right turn 10 

Lane Change 6 

Off to left - curve 5 

Other - same direction 2 

Out of control on carriageway - straight 2 

Intersection - adjacent directions - cross traffic 1 

Object in path 1 

Previous accident or broken down vehicle on path 1 

Side swipe 1 

U turn 1 

Vehicle door 1 

Off to right - curve 1 

Out of control on carriageway - curve 1 

Animal in path 1 

Figure 3.10 shows a plot of reported crashes by crash severity for the period between 2011 and 2016 along Princes 
Motorway from Highbank Place to University Avenue, and along Mount Ousley Road from Princes Motorway to 
Gaynor Avenue. Analysis of the distribution of crashes and their severity, along with the crash types outlined in 
Table 3.5 indicates clustering of crashes at the following locations: 

• Intersection of M1 Princes Motorway and Mount Ousley Road: The majority of casualty crashes within the 
study area are located near this intersection particularly associated with the right turn from Mount Ousley 
Road to the Princes Motorway northbound which was the cause of the fatal crash. A large number of crashes 
involve vehicles leaving the carriageway on the Princes Motorway bend and Mount Ousley westbound 
approach. There is also a concentration of rear-end crashes around the approaches to this intersection, 
indicative of cars travelling at higher speeds crashing into slowed traffic waiting to turn into Mount Ousley 
Road. The incidence of rear-end crashes may be exacerbated by the steep descent travelling eastbound 
from Mount Pleasant along the M1 Princes Motorway.  

• M1 Princes Motorway between Mount Ousley Road and University Avenue: The majority of crashes on this 
section of road did not result in a casualty. There are several crashes caused by rear-end collisions and 
changing lanes, which are likely associated with vehicle manoeuvring to and from University Avenue and 
Memorial Drive and along the straight section of the Princes Motorway. 
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Figure 3.10 : Reported crashes in the vicinity of Princes Motorway M1 Interchange at Mount Ousley (2011 to 2016) 

Table 3.6 outlines the severity of crashes in the vicinity of the Princes Motorway M1 Interchange at Mount Ousley. 
A fatal crash occurred at the intersection of Mount Ousley Road (westbound) and Princes Motorway in December 
2012. Between 2011 and 2016 there have been a further 23 crashes involving an injury, of which 35% were 
reported as ‘serious’. 

Table 3.6 : Summary of crash severity 

Severity Reported crashes 

Fatal 1 

Injury 23 

Non-injury 32 

Figure 3.11 shows reported crashes by time of day. Crashes were most likely to occur during the morning peak 
period from 8-9 AM, as well as during the evening peak period from 5-6 PM.  
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Figure 3.11 : Summary of crashes by time of day 

Midblock traffic count data from October 2016 has been used to calculate average daily traffic numbers for the M1 
Princes Motorway north of Mount Ousley Road. It has been assumed that traffic volumes on the M1 Princes 
Motorway are similar to the north and south of the intersection with New Mount Pleasant Road, which is left-in left-
out only. 

This has allowed for calculation of a crash rate per 100 million vehicle kilometres travelled (VKT) as well as a crash 
rate per kilometre per year, which are outlined in Table 3.7. The observed casualty crash rate per kilometre per 
year for this section of the M1 Princes Motorway is lower than the average performance of similar roads in NSW. 

Table 3.7 : Summary of crash rates 

Average daily 
traffic 

Length of section 
(km) 

Crash rate per 100 
million VKT 

Crash rate per km per year 

All crashes Casualty 
crashes 

Average class 
performance* 

54,626 1.8 26.75 5.68 2.43 3.71 

Average casualty (fatal and injury) crash rate for this road class 6U in accordance with Table 4.3 of Roads and Maritime Network and Corridor 
Planning Practice Notes 

An assessment of heavy vehicle crash data within the study area showed that a total of 13 heavy vehicle crashes 
occurred on the M1 Princes Motorway or Mount Ousley Road between July 2011 and June 2016. No fatalities were 
recorded, however 38 per cent of crashes involving a heavy vehicle resulted in one or more injured persons. 

Table 3.8 shows a breakdown of the type of crashes involving a heavy vehicle over a 5-year period to June 2016. 
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Table 3.8 : Summary of heavy vehicle crash types 

Type of crash Reported heavy vehicle crashes 

Lane Change 4 

Rear End 4 

Off to left - curve 3 

Side swipe 1 

Vehicle door 1 

Heavy vehicle crash data shows that the most common crash types were rear-end collisions (31 per cent), 
accidents due to a vehicle changing lanes (31 per cent) and vehicles travelling off the carriageway to the left on a 
curved section of road (23 per cent). 

Additional analysis of the crash data indicated that 46 per cent of all accidents involving a heavy vehicle occurred 
upstream of the M1 Princes Motorway off-ramp onto Mount Ousley Road. In addition, one crash was recorded on 
Mount Ousley Road east of the existing interchange. This supports the need for an effective safety ramp within the 
immediate vicinity of the interchange. 
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4. Traffic and transport appraisal  
4.1 Overview 

The following section provides an assessment of the traffic and transport impacts of the proposal. The study has 
assessed the traffic and transport impacts for three design years for the weekday peak periods; 2021, 2031 and 
2041. 

Traffic impacts have been assessed based on traffic modelling undertaken using AIMSUN. Further detail on the 
development of the traffic model and the assumptions underpinning future year scenarios is provided in Traffic 
Modelling for the Proposed Interchange at Mount Ousley Road on the M1 Princes Motorway Base model 
calibration, validation and options testing report (Parsons Brinckerhoff, 2015). The cumulative impacts of the 
increase in background traffic as well as the impacts of road upgrades and the forecast levels of development 
within the study area have been included in the assessment. 

The assessment considers the impacts on all road users including freight movements, public transport, pedestrians 
and cyclists. 

4.2 Modelled scenarios 

The traffic and transport assessment considered the following scenarios: 

• Existing 2015 Base Case 

• 2021, 2031 and 2041 ‘without the proposal’  

• 2021, 2031 and 2041 ‘with the proposal’. 

The ‘without the proposal’ scenario includes the following assumptions regarding changes to the surrounding road 
network and land use:  

• Upgrade of the existing roundabout at the intersection of Princes Highway and Mount Ousley Road to traffic 
signals. 

• Provision of dual right turn lanes for the off-ramp from Memorial Drive to Princes Highway 

• Construction of an additional southbound lane on the M1 Princes Motorway between 650 metres north of 
New Mount Pleasant Road and Mount Ousley Road (2031 and beyond only) 

• Traffic growth to and from University of Wollongong based on Parking and Traffic Impact Assessment Report 
provided by University of Wollongong (2014). 

• General background traffic growth based on the Wollongong and Shell Harbour (WOLSH) traffic model 
supplied by Roads and Maritime Services. 

The ‘with the proposal’ scenario assumes all the ‘Do Minimum’ upgrades as well as the completion of the Mount 
Ousley interchange upgrade. As construction activities are required to ensure that existing traffic capacity on the 
M1 Princes Motorway and Mount Ousley Road be maintained through the course of construction, traffic modelling 
of the construction period has not been undertaken. 

4.3 Forecast traffic growth 

A summary of forecast traffic growth at key locations in the study area is provided in Table 4.1 and Table 4.2. A 
map showing these locations is shown in Figure 4.1. Forecast traffic flows in the study area show a general trend of 
increasing over time, reflecting the forecast growth in land use surrounding the M1 Princes Motorway and growth of 
the motorway traffic itself over time. 

Peak period traffic volumes on the M1 Princes Motorway are forecast to increase by up to 35 percent over 25 
years, representing an annual growth rate of up to 1.4 percent per annum. Peak period heavy vehicle volumes on 
the M1 Princes Motorway are forecast to increase at a higher rate than total traffic volumes, with a forecast 
increase in heavy vehicle volumes in the southbound direction of 59% over 25 years, representing an annual 
growth rate of 2.36 per cent, highlighting the need for a heavy vehicle bypass in the southbound direction. Platoons 
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of heavy vehicles travelling at 40 km/h will become longer with forecast heavy vehicle growth making it more 
difficult for light vehicles travelling at 80km/h to exit at Mount Ousley Road. 

The introduction of a new access to the northern section of the University of Wollongong at the proposed 
interchange provides an alternative access to the M1 Princes Motorway, which allows traffic from the University to 
avoid increasing delays at Irvine Street when heading north on the M1 Princes Motorway, which is reflected in 
northbound flows on the M1 being lower in 2041 than 2031. 

Table 4.1 : Summary of traffic flows at key locations – Morning peak (08:00 to 09:00) 

ID Road Location Direction 2016 2021 2031 2041 

1 M1 Princes Motorway North of Mount Ousley 
Road 

NB 1,508 1,611 1,727 1,887 

SB 2,193 2,466 2,672 2,944 

2 M1 Princes Motorway South of Mount Ousley 
Road 

NB 1,378 1,815 1,894 2,111 

SB 2,106 1,360 1,455 1,606 

3 Mount Ousley Road East of M1 Princes 
Motorway 

EB 541 722 670 830 

WB 593 528 686 791 

4 Mount Ousley Road At M1 Princes Motorway EB N/A 144 116 190 

WB N/A 603 649 649 

5 University Avenue off-ramp/Service Road  SB 531 461 675 777 

6 Irvine Street off-ramp  NB 1,624 1,049 1,161 1,239 

7 Irvine Street on-ramp  NB 110 145 141 187 

8 Heavy Vehicle Bypass  SB N/A 237 258 290 

9 Heavy Vehicle off-ramp to Mount Ousley Road  EB N/A 10 27 41 

10 Northern University off-ramp  NB N/A 385 359 460 

11 Northern University entry ramp  NB N/A 167 195 222 

Table 4.2 : Summary of traffic flows at key locations – Evening peak (17:00 to 18:00) 

ID Road Location Direction 2016 2021 2031 2041 

1 M1 Princes Motorway North of Mount Ousley Road NB 1,901 1,991 2,322 2,452 

SB 2,223 2,398 2,577 2,842 

2 M1 Princes Motorway South of Mount Ousley Road NB 1,712 1,610 1,889 1,697 

SB 2,203 1,571 1,763 1,896 

3 Mount Ousley Road East of M1 Princes Motorway EB 353 525 531 753 

WB 518 607 734 1,080 

4 Mount Ousley Road At M1 Princes Motorway EB N/A 153 160 293 

WB N/A 476 530 848 

5 University Avenue off-ramp/Service Road  SB 432 591 661 731 

6 Irvine Street off-ramp  NB 507 418 451 436 

7 Irvine Street on-ramp  NB 321 136 193 203 

8 Heavy Vehicle Bypass  SB N/A 119 122 173 

9 Heavy Vehicle off-ramp to Mount Ousley 
Road 

 WB N/A 12 14 21 

10 Northern University off-ramp  NB N/A 152 182 187 

11 Northern University entry ramp  NB N/A 536 625 917 

More detailed traffic volumes plots are provided in Appendix A. 
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Figure 4.1 : Modelled traffic flow locations 

4.4 Desired Traffic Assessment Criteria 

The assessment criteria for road network planning for the proposal relate to: 

• Provision of adequate capacity on the higher order road network to cater for forecast traffic based on a 
minimum intersection Level of Service D for morning and evening peak period operation as defined in 
Section 3.9.1. 

• Avoiding impact on the operation of the M1 Princes Motorway by ensuring that queueing of traffic from the 
Mount Ousley Road interchange does not extend beyond the ramp storage and impede flow on the M1 
Princes Motorway  

• Minimising queue length and avoiding turn bay overflow along Mount Ousley Road 

• Minimising travel times along the M1 Princes Motorway during peak periods 

• Provision of optimum intersection configurations that are sensitive to physical constraints and land ownership 

• Providing improvements for other road users such as public transport, pedestrian and cyclists. 
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4.5 Impacts of construction 

For the purposes of this assessment, it has been assumed that the proposal would be built between 2019 and 
2021, subject to weather. The timing of construction has not been confirmed. The majority of the work would take 
place during daytime in accordance with the recommended standard hours for construction work set by the NSW 
Interim Construction Noise Guidelines 2009, which are: 

• Monday to Friday 7am to 6pm, excluding public holidays 

• Saturday 8am to 1pm. 

Throughout the course of construction, the existing traffic capacity would need to be maintained. This would be 
achieved by maintaining the existing lane count on Mount Ousley Road and M1 Princes Motorway during peak 
periods. Outside of peak periods, works may need to be undertaken with localised lane closures and traffic 
disruptions. These works would be planned outside of peak periods to minimise traffic disruptions. Potential work 
activities which would be undertaken outside standard construction hours would generally include:  

• Pavement construction, including asphalting 

• Intersection tie ins with side roads 

• Lifting and erection of bridge elements  

• Line marking  

• Any emergency works. 

Completion of these works would ensure that there would be minimal disruption to road users, including businesses 
and landowners in the study area. Potential impacts related to construction traffic are discussed in the following 
section.  

4.5.1 Construction compounds and heavy vehicle routes 

The majority of construction would take place within the road corridor and would require the establishment of 
multiple construction sites adjacent to the M1 Princes Motorway and Mount Ousley Road. Access and egress to 
these sites, which would be active for the duration of works within that area, would be through static gates that may 
be controlled by a traffic controller in cases where construction vehicles cannot enter and exit via left turn 
movements. A plot of the proposed construction compound locations and worksites is provided in Figure 4.2 to 
Figure 4.5. 
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Source: Google Maps 

Figure 4.2 : Proposed construction compound location 

For the majority of these gates, access and egress would be via the M1 Princes Motorway turning on or off at 
Mount Ousley Road to access the proposed construction compound. A stockpiling site would be used to store 
construction materials and for spoil transfer from one site to another. Proposed heavy vehicle routes to and from 
the stockpiling site are shown in Figure 4.6. 
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Source: Google Maps 

Figure 4.3 : Proposed heavy vehicle routes to and from Site 1 
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Source: Google Maps 

Figure 4.4 : Proposed heavy vehicle routes to and from Site 2 
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Source: Google Maps 

Figure 4.5 : Proposed heavy vehicle routes to and from Site 3 
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Source: Google Maps 

Figure 4.6 : Proposed heavy vehicle routes to and from Foleys Lane site 

The majority of traffic generated during the construction stages would be from plant equipment and material 
deliveries including: 

• Construction material 

• Spoil removal 

• Construction plant 

• Construction personnel (light vehicles). 

During peak construction period (Stage 1), approximately 100 additional light vehicle trips are likely to be generated 
per day. Assuming that 80 per cent of these light vehicles arrive in the same hour, the likely peak hour volume on 
the busiest days would be in the order of 40 vehicles per hour with almost all of these vehicles arriving at the 
worksite in the morning and leaving in the afternoon. The majority of this traffic would likely travel along the M1 
Princes Motorway, with a small proportion travelling from Mount Ousley Road, Memorial Drive and Princes 
Highway from the north east and south east. Furthermore, the average traffic generation during other stages would 
be around one third of the peak volume at 30 two-way vehicle trips per day. 

During peak construction period (Stage 1), approximately 50 additional trucks are likely to be generated per day. 
The majority of these trucks would likely travel along the M1 Princes Motorway, with a small proportion travelling 
from Mount Ousley Road, Memorial Drive and Princes Highway from the north east and south east. Furthermore, 
the average truck volume during other stages would be around one third of the peak volume at 17 truck movements 
per day. 

Based on the peak number of daily truck movements that would be generated during Stage 1 of construction, there 
would likely be up to 6 additional truck movements during the peak period. There is currently an average of 400 
heavy vehicles using M1 Princes Motorway and 15-20 heavy vehicles using Mount Ousley Road during the 
weekday peak hour. Assuming that construction heavy vehicles are similarly distributed, construction heavy vehicle 
traffic would represent an increase in heavy vehicles of up to 5% during the peak periods in the vicinity of the 
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proposal. Average construction heavy vehicle traffic would represent an increase in heavy vehicle volumes of up to 
1% during peak periods. This number of trucks is likely to have minimal traffic impact on the road network during 
Stage 1 of construction with the greatest impact being on local roads with generally low volumes, including: 

• Dumfries Avenue (2 per hour) 

• University Avenue (1 per hour) 

• Foleys Lane (less than 1 per hour) 

• Irvine Street (2 per hour) 

• Northfields Avenue (2 per hour) 

• University Ring Road (1 per hour) 

Typically the type of trucks that construction would generate would be truck-and-dog vehicles, heavy rigid vehicles 
and concrete trucks. 

4.5.2 Impacts on access to existing developments 

As construction will be taking place on roads that have limited property access, construction activities would not 
have a substantial impact on property access. The primary impact of construction on property access would be 
during Stage 1 of construction when the right turn from Mount Ousley Road to M1 Princes Motorway (northbound) 
would be closed. 

The shortest distance detour would be for westbound traffic to turn left onto M1 Princes Motorway southbound, exit 
at University Avenue and travel north to re-enter M1 Princes Motorway northbound from Irvine Street and 
Northfields Avenue, as shown in Figure 4.7. This would be a detour of 2.6 kilometres.  

Both roundabouts on University Avenue at the southbound off-ramp and Irvine Street currently experience high 
levels of delay during peak periods, so it is likely that some traffic, particularly those to the east of Gaynor Avenue, 
would take an alternative detour route via Princes Highway and Memorial Drive and shown in Figure 4.7. This 
detour would be approximately 3.9 kilometres for vehicles travelling from Gaynor Avenue, however may be 
comparable in terms of delay and travel time. 

The property at 2 Falder Place currently has a second access to the rear of the property that is built on land owned 
by NSW Roads and Maritime Services. This land would be impacted by the proposal and the existing second 
access would need to be closed during construction as this access is currently on Roads and Maritime Services 
land that would be required for construction works. During the construction period, the property at 2 Falder Place 
would only have access on Falder Place, however it is expected that the rear access could be reinstated once 
construction is complete.  
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Source: Google Maps 

Figure 4.7 : Proposed Mount Ousley Road right turn detour 

4.5.3 Impacts on road network operation 

As outlined in Section 4.5.1, construction activities would be staged to ensure that there is no reduction in road 
capacity through the course of construction. The primary impacts of construction activities would be reductions in 
speed through areas where construction is taking place. 

Construction activity is likely to impact traffic operation in the following instances: 

• The implementation of a roadwork speed limit may be required on a periodic basis when works under traffic 
control are being undertaken. This would generally require traffic to slow down to 40 km/hr in the vicinity of 
work areas. 

• At the tie-in locations where traffic is switched between existing and new carriageways, additional delays are 
likely to cause further delays due to constraints in the temporary alignment at the cross over points.  

• The reduction in shoulder width to 0.5 m (minimum) to allocate sufficient space for temporary safety barriers 
is likely to cause traffic disruption and delays in the event of a vehicle break down within the construction 
zone.  

• The arrival and departure of construction traffic to / from the construction access points.  

• The arrival and departure of workers at shift rotations would result in increased traffic demand through the 
construction zone and turning manoeuvres to and from the site access points, however, the start and finish of 
work shifts would most likely occur outside peak traffic periods (i.e. 6.00 am to 7.00 am and 3.00 pm to 4.00 
pm). 

• Closure of Northfields Avenue on-ramp during Stage 2 for three months, after the Mount Ousley Road 
northbound on-ramp is opened. This is likely to affect up to 110 vehicles per hour in the morning peak and 
320 vehicles per hour in the evening peak. The majority of the affected vehicles originate from residential 
properties to the south of Northfields Avenue and Porter Street in the morning peak and less than half 
originate from these areas in the evening peak while the remainder is University related traffic. These trips 
are likely to use the newly opened northbound on-ramp at Mount Ousley Road as an alternative to the 
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Northfields Avenue ramp. Use of this new ramp as an alternative to the Northfields Avenue on-ramp would 
result in these trips travelling through the University campus during Stage 2 of construction. 

With the upgrade works being undertaken in relatively short sections, the overall delay resulting from the reduction 
in speed zoning is expected to be relatively minor. Similarly, the staged upgrade, and consequential reduced 
construction footprint, will require a smaller workforce and reduced quantities of materials during each stage. These 
mitigating factors would contribute to a minimisation of road user delays. 

4.5.4 Impacts on bus services 

The proposed construction activities would have no impact on existing bus services or bus stops within the study 
area. 

4.5.5 Impacts on pedestrian and cycle access 

The existing shared path between Helen Street and the pedestrian overbridge, adjacent to the TAFE, would need 
to be relocated to ensure adequate separation between the shared path and the works zone. The existing access 
between the shared user path at Helen St and Mount Ousley Road may need to be closed for a period during 
construction. Options to complete the shared path relocation as early works will be investigated during detailed 
design or an alternative path could be provided through the Wollongong TAFE campus by opening a temporary 
connection from the existing shared path to the TAFE carpark reconnecting through to the pedestrian bridge at the 
carpark on the southern edge of the TAFE campus. 

Northfields Avenue Pedestrian Bridge would require closure for modification. During that period, shared path users 
would be able to cross the M1 via University Avenue road bridge. 

No allowance for pedestrians and cyclists has been made in the staging as it is intended that they would be 
excluded from the project area for the duration of the works in locations where there is currently no pedestrian 
access provision. However, once the construction of the pedestrian bridge over Mount Ousley Road is complete, it 
may be possible to open the shared path between Dumfries Avenue, the University and Northfields Avenue 
pedestrian bridge. 

4.5.6 Impacts on parking 

The existing commuter car park on Mount Ousley Road would need to be decommissioned during stage 1, once 
the heavy vehicle off-ramp has been constructed to allow traffic to be switched on to the newly constructed 
carriageway and permit the construction of the westbound approach to the eastern roundabout. 

The new commuter car park could be opened for use following the completion of the new bridge over the M1 
Princes Motorway (stage 3 of construction). During the period between when the existing commuter car park is 
closed and the new commuter car park is opened, there may be some overflow of vehicles parking in local streets 
surrounding the proposal. 
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4.6 Impacts on road network performance 

The criteria outlined in Section 4.4 have been used to assess the performance of intersections along the proposal. 
Assessment of the intersections has been undertaken based on outputs from the M1 Princes Motorway Mount 
Ousley micro simulation traffic model, with average delays for intersections extracted from the model for the 
morning (7.00am to 9.00am) and evening (4.00pm to 6.00pm) peak periods. 

4.6.1 Redistribution of traffic 

Redistribution of traffic around the Mount Ousley interchange is likely to occur as a result of: 

Under the Do Minimum scenario: 

- Traffic that currently turns right from Mount Ousley Road to M1 Princes Motorway (northbound) is likely to 
seek alternative routes as an increase in opposing traffic flow will increase delays for this movement. This 
would increase volumes on alternative routes via Memorial Drive, Princes Highway, University Avenue 
and Irvine Street and would primarily affect vehicles travelling from the north and east of Mount Ousley 
Road. This redistribution is shown in Figure 4.8. 

 

Figure 4.8 : Redistribution route for northbound travel from Mount Ousley Road to M1 Princes Motorway 

Under the proposal 

- Traffic that currently travels from the University of Wollongong to the M1 Princes Motorway (northbound) 
at Northfields Avenue is likely to decrease as the new northbound ramp at Mount Ousley Road would 
allow for a shorter route for trips from the north of the University campus. This redistribution is shown in 
Figure 4.9. 

- Traffic that currently travels from the M1 Princes Motorway (northbound and southbound) to the north of 
the University campus via University Avenue and Irvine Street is likely to use the new northern access to 
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the University campus. This  would decrease traffic volumes on University Avenue, Irvine Street and 
Northfields Avenue. This redistribution is shown in Figure 4.10. 

- Traffic that currently travels from the north of the University campus to Princes Highway or Memorial Drive 
via University Avenue and Memorial Drive are likely to use the new bridge over the M1 Princes Motorway 
and Mount Ousley Road. This would result in decreased traffic volumes on University Avenue and 
Memorial Drive as well as increased traffic volumes on Mount Ousley Road. This redistribution is shown 
in Figure 4.11. 

 

Figure 4.9 : Redistribution route for traffic travelling from University of Wollongong to M1 Princes Motorway 
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Figure 4.10 : Redistribution route for traffic travelling to University of Wollongong (north) from M1 Princes Motorway 

 

Figure 4.11 : Redistribution route for traffic travelling from University of Wollongong (north) to Memorial Drive 
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4.6.2 Without the proposal  

Figure 4.12 to Figure 4.134 provides a summary of the performance of key intersections in the study area if the 
proposal was not built. More detailed intersection delays are provided in Appendix B. The modelled Levels of 
Service at these intersections indicate the following: 

• The intersection of Mount Ousley Road and M1 Princes Motorway, which currently operates at an 
unsatisfactory level of service is likely to continue to operate unsatisfactorily into the future with delays for the 
right turn onto the M1 Princes Motorway increasing substantially. This is due to the reduced capacity for the 
northbound right turn, which would eventually become unsafe as the opposing traffic volumes on M1 Princes 
Motorway increase. As an alternative, this traffic is likely to turn left, exit M1 Princes Motorway at University 
Avenue then use the Northfields Avenue northbound on-ramp to continue north on M1 Princes Motorway. 

• The intersection of University Avenue and M1 Princes Motorway off-ramp is likely to exceed the current 
unsatisfactory operation in 2021. Delays at this intersection are likely to be a result of high traffic volumes on 
the existing southbound ramp, which increases delays for westbound traffic on University Avenue and may 
be further exacerbated by traffic being diverted from Mount Ousley Road. Although the eastern approach 
would have very high delays, this is the lowest volume movement through this intersection. 

• The intersection of Irvine Street and M1 Princes Motorway northbound off-ramp is likely to operate 
unsatisfactorily by 2021 and continue to operate poorly into the future. This is due to the conflict of 
northbound and southbound traffic on Irvine Street, which would need to give way to increasing flows on 
Northfields Avenue and the M1 Princes Motorway on-ramp. 

In general, testing of the forecast traffic flows in the study area under the future year scenarios shows that there 
would be insufficient capacity at the existing M1 Princes Motorway intersection at Mount Ousley. The traffic 
modelling indicates that as traffic volumes on the M1 Princes Motorway increase, the number of available gaps for 
vehicles to turn right onto the M1 Princes Motorway would decrease, until the opposing traffic flow reaches a 
volume sufficient that it would eventually become impossible to safely turn right from Mount Ousley Road. 

Consequently, if the proposal was not built, increasing traffic demand would eventually lead to fewer vehicles able 
to use the existing right turn from Mount Ousley Road to M1 Princes Motorway. These vehicles would instead be 
forced to travel eastbound along Mount Ousley Road, south along Princes Highway and Memorial Drive and use 
the Memorial Drive loop ramp to travel north or turn left onto the M1 Princes Motorway and University Avenue and 
Irvine Street. This would lead to increased traffic volumes on these roads. 
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Figure 4.12 : 2021 intersection level of service without the proposal (peak hour) 
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Figure 4.123 : 2031 intersection level of service without the proposal (peak hour) 
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Figure 4.134 : 2041 intersection level of service without the proposal (peak hour) 
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Modelled travel times for general traffic and heavy vehicles have been reported for the following routes through the 
study area without the proposal: 

• M1 Princes Motorway between New Mount Pleasant Road and Mount Keira Road 

• M1 Princes Motorway from New Mount Pleasant Road to University Avenue roundabout (southbound only) 

• Mount Ousley Road between Princes Highway and New Mount Pleasant Road 

A summary of general traffic travel times on these routes without the proposal is provided in Table 4.3. A summary 
of truck travel times along these routes is provided in Table 4.4. Analysis of the modelled travel times without the 
proposal shows the following: 

• The interaction of the roundabouts at University Avenue and Northfields Avenue would limit the peak 
volumes of traffic that would travel along University Avenue (eastbound) as traffic volumes and congestion 
around the University increase over time. Increased congestion at the intersections along Irvine Street would 
limit the flow and provide additional gaps in the eastbound movement along University Avenue that in turn 
opposes the southbound off-ramp, resulting in lower peak delays on this ramp that would persist past the 
peak period. By 2041, forecast traffic volumes travelling southbound on the M1 Princes motorway would be 
large enough that this effect of regulating traffic would no longer be sufficient to reduce delays on this ramp 
and increased delays and queuing would again be likely. 

• Southbound travel times along the M1 Princes Motorway are likely to increase in the future. This is due to 
increased traffic flows at the University Avenue off-ramp, where increased traffic volumes would be likely to 
further increase existing queues at this location 

• Due to the increasing difficulty for vehicles turning right from Mount Ousley Road to M1 Princes Motorway, 
vehicles are likely to avoid this turn in the future; travel times along this route are likely to remain consistent 
as drivers take alternative routes through the network. Heavy vehicles are more likely to divert from this route 
due to the larger gaps required for heavy vehicles to make this right turn; in some scenarios this delay was 
high enough that all heavy vehicles during the peak period took an alternative route. 

• By 2041, up to 75 percent of traffic that turns right from Mount Ousley Road on to M1 Princes Motorway 
northbound is likely to take other routes, resulting in longer travel times to make the same movement using 
other roads. 
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Table 4.3 : General traffic travel time summary without the proposal 

 2015 (mm:ss) 2021 (mm:ss) 2031 (mm:ss) 2041 (mm:ss) 

Morning peak (7am to 8am) 

M1 Princes Motorway northbound 04:58 05:01 05:03 05:09 

M1 Princes Motorway southbound 05:07 05:14 05:17 05:21 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

03:26 02:54 02:55 03:00 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

04:04 03:35 04:01 03:49 

Morning peak (8am to 9am) 

M1 Princes Motorway northbound 04:59 04:56 05:04 05:34 

M1 Princes Motorway southbound 05:13 05:29 05:20 06:15 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

06:56 05:39 04:26 07:46 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

04:30 03:40 03:36 03:44 

Evening peak (4pm to 5pm) 

M1 Princes Motorway northbound 04:53 04:54 04:56 04:59 

M1 Princes Motorway southbound 05:10 05:16 05:19 05:21 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

03:47 03:02 03:07 03:17 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

4:37 03:56 04:21 04:41 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 04:54 04:55 04:55 04:59 

M1 Princes Motorway southbound 05:06 05:09 05:11 05:19 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

4:10 03:43 03:10 03:15 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

4:42 03:54 04:55 03:45 
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Table 4.4 : Heavy vehicle travel time summary without the proposal 

 2015 (mm:ss) 2021 (mm:ss) 2031 (mm:ss) 2041 (mm:ss) 

Morning peak (7am to 8am) 

M1 Princes Motorway northbound 05:39 05:36 05:41 05:45 

M1 Princes Motorway southbound 06:07 06:08 06:08 06:12 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

05:23 04:40 05:18 04:10 

Morning peak (8am to 9am) 

M1 Princes Motorway northbound 05:38 05:39 05:40 06:17 

M1 Princes Motorway southbound 06:10 06:16 06:16 06:34 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

04:59 06:13 04:33 N/A* 

Evening peak (4pm to 5pm) 

M1 Princes Motorway northbound 05:36 05:34 05:35 05:42 

M1 Princes Motorway southbound 06:23 06:18 06:18 06:19 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

04:44 01:06 01:06 05:23 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 05:36 05:34 05:38 05:39 

M1 Princes Motorway southbound 06:14 06:12 06:14 06:20 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

07:13 06:06 05:50 N/A* 

*No heavy vehicles travelled this route during the modelled time period due to extensive delays 

4.6.3 With the proposal 

Figure 4.145 to Figure 4.167 provides a comparison of intersection performance with and without the proposal. 
More detailed modelled intersection performance is provided in Appendix B. The modelled Levels of Service for 
each key intersection indicate the following: 

• The proposed new roundabouts at the Mount Ousley Interchange would perform satisfactorily to the forecast 
2041 horizon 

• The intersection of the proposed service road with University Avenue is likely to continue to operate 
unsatisfactorily with the proposal, however the southbound queue would not affect southbound traffic on the 
M1 Princes Motorway due to the separation of the service road from the M1 Princes Motorway. The 
southbound delay is reduced however the delay on the eastern approach increases, which has a very low 
volume.  

• The intersection of Northfields Avenue and Irvine Street is likely to operate satisfactorily with the proposal 
due to the proposed new northern access to the University of Wollongong. This access would reduce the 
volumes of traffic on Northfields Avenue as traffic heading to the northern part of the university campus, or 
exiting the university to travel north, could use the new northbound off-ramp at Mount Ousley Road and the 
new northbound on-ramp to the M1 Princes Motorway. 

• Reductions in traffic on University Avenue, Irvine Street and Northfields Avenue would also reduce average 
delays at the following intersections: 

- Northfields Avenue and Irvine Street (up to 140 seconds) 

- Irvine Street and University Avenue (up to 6 seconds) 

- M1 Southbound Off-ramp and University Avenue (up to 114 seconds) 
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Figure 4.145 : 2021 intersection level of service comparison (peak hour) 
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Figure 4.156 : 2031 intersection level of service comparison (peak hour) 
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Figure 4.167 : 2041 intersection level of service comparison (peak hour) 
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Modelled travel times for general traffic and heavy vehicles have been reported for the following routes through the 
study area with the proposal: 

• M1 Princes Motorway between New Mount Pleasant Road and Mount Keira Road 

• M1 Princes Motorway from New Mount Pleasant Road to University Avenue (southbound only) 

• Mount Ousley Road between Princes Highway and M1 Princes Motorway 

A summary of the relative travel time differences for cars and trucks on these routes with the proposal is provided in 
Table 4.5 and Table 4.6. These relative travel time differences are compared to the without proposal scenario. Total 
travel times for these routes under the proposal are provided in Appendix C. Analysis of the changes in modelled 
travel times with the proposal shows the following: 

• The proposal would reduce travel times northbound and southbound along the M1 Princes Motorway when 
compared to without the proposal and when compared to existing performance by up to 94 seconds for cars 
and 37 seconds for trucks. 

• Small reductions in travel time on the M1 Princes Motorway under the proposal would be primarily due to the 
relocation of southbound traffic heading to University Avenue via the Mount Ousley Road off-ramp. These 
vehicles would still experience delays at the intersection of University Avenue and the service road; however, 
these delays would no longer impact southbound traffic on the M1 Princes Motorway. 

• Travel times for vehicles travelling on the M1 Princes Motorway to University Avenue are likely to decrease 
by up to 4 minutes in the morning peak. This is due primarily to the redistribution of traffic heading to the 
northern University of Wollongong campus. This traffic would no longer need to travel along University 
Avenue and would substantially reduce congestion at both roundabouts on University Avenue. 

• Travel times for vehicles travelling westbound along Mount Ousley Road and turning right at M1 Princes 
Motorway are likely to decrease by up to 100 seconds for cars and more than two minutes for trucks. This is 
due to the new intersection treatment for this northbound right turn movement, which has substantially higher 
capacity than the current priority arrangement. 
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Table 4.5: General traffic relative travel time differences (compared to without proposal) 

 2021 travel time 
difference (mm:ss)* 

2031 travel time 
difference (mm:ss)* 

2041 travel time 
difference (mm:ss)* 

Morning peak (7am to 8am) 

M1 Princes Motorway northbound 00:01 -00:01 -00:07 

M1 Princes Motorway southbound -00:23 -00:33 -00:33 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

-00:03 -00:08 -00:11 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-00:36 -01:02 -00:44 

Morning peak (8am to 9am) 

M1 Princes Motorway northbound 00:01 -00:05 -00:34 

M1 Princes Motorway southbound -00:35 -00:29 -01:24 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

-02:37 -01:28 -04:16 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-00:42 -00:33 -00:34 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 00:00 00:00 -00:01 

M1 Princes Motorway southbound -00:12 -00:24 -00:25 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

00:06 00:10 00:03 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-01:05 -01:28 -01:43 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound -00:01 00:00 00:08 

M1 Princes Motorway southbound -00:11 -00:20 -00:25 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University Av) 

-00:21 00:07 00:13 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-01:01 -02:02 -00:48 

*Difference is calculated from the without proposal scenario 
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Table 4.6: Truck relative travel time differences (compared to without proposal) 

 2021 travel time 
difference (mm:ss)* 

2031 travel time 
difference (mm:ss)* 

2041 travel time 
difference (mm:ss)* 

Morning peak (7am to 8am) 

M1 Princes Motorway northbound 00:10 00:05 00:01 

M1 Princes Motorway southbound -00:17 -00:17 -00:16 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

00:06 -01:54 -00:25 

Morning peak (8am to 9am) 

M1 Princes Motorway northbound 00:00 00:07 -00:29 

M1 Princes Motorway southbound -00:26 -00:22 -00:37 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-02:06 -01:00 N/A† 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 00:09 00:10 00:05 

M1 Princes Motorway southbound -00:19 -00:20 -00:16 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-02:26 -01:27 -02:00 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 00:08 00:07 00:24 

M1 Princes Motorway southbound -00:19 -00:20 -00:22 

Mount Ousley Road westbound 
(Princes Hwy to New Mount Pleasant Rd) 

-02:39 -02:28 N/A† 

*Difference is calculated from the without proposal scenario 
†No truck travel time was available in this period in the without-proposal scenario as high delays made other alternative routes more attractive 

4.7 Impacts on local roads and access 

The proposal would have no substantial impacts on existing accesses, as there are currently no property accesses 
within the area surrounding the proposal. 

The introduction of new northbound ramps at Mount Ousley Road on the western side of the M1 Princes Motorway 
would introduce the ability for trips that currently use the existing northbound on-ramp at Northfields Avenue to 
travel through the University to the new northbound on-ramp. 

Surveys of travel times through the University of Wollongong (outside of university session and therefore likely to 
be lower than during session) were undertaken along the following routes shown in Figure 4.17.  
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Figure 4.17 : Alternative routes to M1 Princes Motorway (northbound) 

A summary of the modelled travel times and observed travel times for the alternative routes is shown in Table 4.6. 

Table 4.6 : Summary of northbound travel time routes to M1 

Route Morning Peak Travel Time Evening Peak Travel time 

Robsons Road route (northbound) 2:40 2:32 

University internal route (northbound) 3:09 3:04 

Northfields Avenue route (northbound) 1:53 1:57 

Analysis of the likely travel times between Northfields Avenue and M1 Princes Motorway indicates that for any 
traffic originating from south of the intersection of Robsons Road and Northfields Avenue, the shortest path would 
be to continue using the existing northbound ramp at Northfields Avenue. The only traffic that would be likely to 
travel through the University of Wollongong to the new northbound ramp at Mount Ousley Road would be from 
those streets between the M1 Princes Motorway and the northern boundary of the University of Wollongong, 
including the following streets: 

• Dallas Street 

• Binda Street 

• Ashcroft Place 

There are approximately 90 dwellings fronting these streets; based on a maximum trip generation rate of 0.8 trips 
per dwelling and the pattern of traffic that currently travels north to the M1 Princes Motorway in the morning peak, it 
is likely that the volumes of traffic that would travel through the University would be in the order of 10 vehicles per 
hour. 
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4.8 Impacts on public transport 

The proposal would not require the removal or relocation of any existing bus stops or require any existing bus 
routes to change route in a manner that would change existing stopping patterns or route coverage. The existing 
887 service between Campbelltown and University of Wollongong would be required to exit the M1 Princes 
Motorway at Mount Ousley Road, make a u-turn at Gaynor Avenue or the Princes Highway and then return 
westbound to turn left onto the service road instead of exiting the M1 Princes Motorway at the southbound 
University Avenue off-ramp. Although there are no stops along this section, this would increase the length of the 
service by 1.5 kilometres increasing travel times by about two minutes which is an increase of about three percent 
over the entire journey from Campbelltown to Wollongong. The construction of a new northern access to the 
University of Wollongong would create opportunities for new bus routes to service this part of the University and 
potentially reduce travel times. 

The proposed new northern access to the University of Wollongong west of Mount Ousley Road would present an 
opportunity for new bus services to service the northern side of the University campus, or to extend or alter existing 
bus routes. However, the proposal does not require these changes to be made. 

4.9 Impacts on freight transport 

The proposal would improve reliability and travel times for freight on The M1 Princes Motorway by providing 
additional traffic capacity on the primary freight route between Sydney and Wollongong. The provision of a heavy 
vehicle bypass under Mount Ousley Road would separate heavy vehicles travelling along the M1 Princes Motorway 
from general traffic. The changed access to University Avenue would ensure the queueing that currently occurs at 
the roundabouts on University Avenue, and which causes conflict with southbound heavy vehicles on the M1 
Princes Motorway would be contained on the service road separated from the M1 Princes Motorway. 

Freight traffic that currently uses the University Road off-ramp would be required to exit the M1 Princes Motorway 
at Mount Ousley Road, make a u-turn at Gaynor Avenue and then return westbound to turn left onto the service 
road instead of exiting the M1 Princes Motorway at the southbound University Avenue off-ramp. This would 
increase their journey by 1.5 kilometres. 

4.10 Impacts on active transport 

The proposal would introduce a number of essential improvements for pedestrians and cyclists along Mount Ousley 
Road. These improvements include: 

• A new shared path between Dumfries Avenue (north of the M1 Princes Motorway) to University of 
Wollongong (south of the M1 Princes Motorway) 

• A new pedestrian bridge over Mount Ousley Road to the east of M1 Princes Motorway 

• A shared path along the proposed extension of Mount Ousley Road (including the new bridge) across the M1 
Princes Motorway. 

The proposal would improve the accessibility and safety for pedestrians and cyclists along Mount Ousley Road and 
improve access to the University of Wollongong. 

4.11 Impacts on parking 

On-street parking is not currently allowed on either M1 Princes Motorway or Mount Ousley Road in the vicinity of 
the proposal. The proposal would have no impact on existing on-street parking. There is currently an existing 
informal commuter carpark on the northern side of Mount Ousley Road immediately east of the M1 Princes 
Motorway. 

Under the proposal, this commuter car park would be relocated to existing Roads and Maritime land on the western 
side of the M1 Princes Motorway, and would be accessible from both sides of the M1 Princes Motorway. The 
replacement commuter car park would be designed to provide more car spaces than are currently provided at the 
existing commuter car park however the final layout of this carpark has not been determined. 
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The proposed new access into the north of the University of Wollongong will be located at the site of the existing 
University of Wollongong northern carpark as shown in Figure 4.189. Current University of Wollongong 
development plans are for this carpark to be redeveloped and for the existing car parking spaces in this area to be 
relocated. It is likely that the proposal will have no impact on parking provision within this part of the University, as 
redevelopment would be likely to occur concurrently with the proposal. The final layout of the University Access 
Road will be determined in consultation with the University of Wollongong to minimise impacts to car parking. 

 

Figure 4.18 : Proposed removal of parking at University of Wollongong northern carpark 

4.12 Impacts on road safety 
The proposal would result in the following improvements to road safety: 

• Improved safety for vehicles travelling along the M1 Princes Motorway due to the removal of the existing 
priority right turn from Mount Ousley Road. Removal of this right turn would eliminate the conflict between 
these vehicles and opposing traffic on the M1 Princes Motorway, reducing the risk of crashes. 

• Removal of southbound queueing at the University Avenue southbound off-ramp from the M1 Princes 
Motorway, reducing the risk of rear-end collisions for vehicles travelling southbound toward the back of this 
queue. 

• Provision of two new safety ramps. 

• Provision of a formalised crossing for pedestrians and cyclists across the M1 Princes Motorway and Mount 
Ousley Road via pedestrian bridge and shared path, reducing the risk of pedestrians crossing informally 
across Mount Ousley Road and the M1 Princes Motorway. 
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• Provision of a heavy vehicle bypass and service road to reduce the incidence of weave movements between 
heavy vehicles and traffic exiting at Mount Ousley and travelling to University Avenue on the M1 Princes 
Motorway, reducing the risk of crashes associated with these weave movements. 

• Smart Motorway infrastructure to allow for faster detection and confirmation of incidents and more rapid 
incident response in the event of a crash or other incident. 

4.13 Smart Motorways 

Roads and Maritime has identified three levels of Smart Motorway service to guide the planning and 
implementation of Smart motorway technology and tools on the motorway network. Each service level is designed 
to optimise motorway performance by targeting safety and efficiency problems identified on a motorway corridor.  

This section of the M1 Princes Motorway has been assessed to meet the warrants for a Level 1 (Incident 
Management) Smart Motorway service. A description of Smart Motorway service levels is shown in Table 4.8. 

Table 4.8: Smart Motorway service levels 

Service level Description 

Base Data and control sensors, CCTV, VMS, required communications and power system 
infrastructure and the control systems. 

Level 1 Base level plus variable speed limit signs (VSLS) / integrated speed and lane use signs 
(ISLUS) if it is to address predominately safety issues; or 
Base level plus ramp metering signals if it is to address predominately congestion issues. 

Level 2 Base level plus ramp metering signals and VSLS / LUMS to address both congestion and 
safety issues. 

In the above table, a ‘Level 1’ Service comprises either ramp metering signals or variable speed limit signs (VSLS) / 
integrated speed and lane use signs (ISLUS), depending on the predominate problem (safety or congestion) that 
needs treatment. This section of motorway currently does not carry, nor is forecast to carry (based on traffic 
modelling detailed in this report) sufficient traffic volumes to warrant the introduction of ramp metering.  

Ramp metering is mainly a peak demand management technique that best delivers benefits through the 
coordination of entry ramp flows along a motorway corridor to prevent flow breakdown caused by uncontrolled 
surges of traffic entering into a traffic stream. An assessment of future traffic flows on this section of the motorway 
and operational modelling of the future scenarios with the proposal did not identify instances of flow breakdown that 
warrants implementing ramp metering at this time. 

It is noted that the existing at-grade intersection at Mount Ousley Road is the cause of a number of these crashes 
and the new interchange should significantly improve the safety of this section of motorway. However, risk of 
crashes and incidents remain on this corridor, in particular on the approach to and from Mount Ousley Road. 
Hence, the required Smart Motorway infrastructure for the study area is considered to be Level 1 i.e. integrated 
speed and lane use signs (ISLUS) with associated traffic monitoring and incident detection infrastructure. This 
would provide the necessary smart motorway technology and tools to reduce speed limits and close lanes in 
response to changed traffic conditions and manage incidents on the motorway. 
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5. Environmental management measures 
The majority of long-term impacts of the proposal have been addressed through the concept design and include the 
following: 

• Management of traffic capacity constraints addressed through the provision of heavy vehicle bypasses, 
removal of priority controlled intersections and replacement with grade-separated interchanges and the 
design and operation of roundabouts and other intersection treatments. 

• Provision of formalised pedestrian and cyclist facilities including a new shared path connection between 
Dumfries Avenue and University of Wollongong via bridges over Mount Ousley Road and the M1 Princes 
Motorway. 

• Relocation of the existing commuter car park on Mount Ousley Road to the western side of the M1 Princes 
Motorway 

There would be impacts of the proposal that cannot be removed through the concept design and are primarily 
impacts of construction. Environmental management measures would be required to minimise the impacts of 
construction of the proposal on traffic and transport. 

The key environmental management measure required to address the impacts of construction on traffic and 
transport would be Traffic Management Plans (TMPs) prepared as part of the Construction Environmental 
Management Plan (CEMP). These plans would be prepared by the construction contractor and would be required 
to outline the guidelines, general requirements and specific procedures to be used for any works that may have an 
impact on traffic operation. The TMP would be required to: 

• Identify individual traffic management requirements at each phase of construction 

• Outline the general principles and procedures for the development of specific construction Traffic 
Management Plans (CTMPs) 

• Ensure safe and continuous traffic movement for construction workers and the general public 

• Maintain the capacity of existing roads where possible 

• Identify the requirements for temporary speed restrictions where traffic may pose a safety risk to workers 

• Maintain continuity of access to local roads and properties, particularly along Mount Ousley Road and 
University Avenue (may require temporary u-turn facilities) 

• Provide temporary traffic control where necessary 

• Identify requirements and placement of traffic barriers 

• Provide appropriate warning and signage for traffic in the vicinity of work areas 

• Include methods to minimise road user delays such as undertaking works around live traffic including tie-in 
and bridge work outside of peak periods  

• Undertake construction activities off-line where possible to minimise the requirement to operate temporary 
traffic control and reduced speed zones 

• Develop a communication plan to advise local residents and businesses of any changes to traffic conditions 
during construction. 

Other environmental management measures that would be undertaken include: 

• Consultation would be undertaken with property owners to the north of Mount Ousley Road who currently 
turn right from Mount Ousley Road to M1 Princes Motorway to advise them of alternative routes to take 
during construction. 

• Requirements for any changes to local traffic and access arrangements would be confirmed during detailed 
design in consultation with the local road authority and any affected landowners, including any temporary 
alternative access arrangements as required. 

• Consultation would be undertaken with potentially affected residences prior to the commencement of and 
during work in accordance with Roads and Maritime’s Community Involvement and Communications 
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Resource Manual. Consultation would include but is not limited to door knocks, newsletters or letterbox drops 
providing information on the proposed work, working hours and a contact name and number for more 
information or to register complaints. 

• Consultation would be carried out with emergency services to ensure adequate emergency vehicle access is 
provided and maintained at all times for the duration of construction. 

• Pedestrian and cyclist access would be maintained throughout construction. Where that is not feasible or 
necessary, temporary alternative access arrangements would be provided following consultation with 
affected landowners and the local road authority. 

• Access for public transport services would be maintained. The requirements for any temporary changes 
would be confirmed following consultation with local bus operators and the community. 
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6. Summary and conclusions
NSW Roads and Maritime Services is proposing to upgrade the intersection of Mount Ousley Road with the M1 
Princes Motorway at Mount Ousley (referred to as ‘the proposal’ for the purposes of this report). The intersection is 
located some 3 kilometres north west of Wollongong City Centre and 67 kilometres south of Sydney Central 
Business District (CBD). The proposal would upgrade the existing intersection to a grade-separated interchange 
with a heavy vehicle bypass for southbound heavy vehicles, a separated service road providing access to 
University Avenue and a new northern access to the University of Wollongong. 

6.1 Overview 

Traffic modelling of the proposal has been undertaken using the AIMSUN micro simulation modelling platform. The 
micro simulation model allows for detailed interactions between vehicles and is part of a wider model of The M1 
Princes Motorway corridor that is being used for assessing the functional performance of The M1 Princes Motorway 
Mount Ousley interchange. 

6.2 Key findings 

Overall, analysis of the road network performance under the 2021, 2031 and 2041 future horizon years shows that 
the proposal is required to ensure that the M1 Princes Motorway continues to operate at an acceptable level of 
service into the future. Upgrading the M1 Princes Motorway interchange at Mount Ousley would improve access 
and travel times through the corridor ensure the interchange would operate with a reasonable level of service. 

The potential impacts to traffic and transport from the proposal would include the following: 

Positive Impacts 

• Improved road safety on the M1 Princes Motorway southbound at Mount Ousley Road through the
construction of a heavy vehicle bypass that separates heavy vehicles and cars on the M1 Princes Motorway
southbound and Mount Ousley Road eastbound.

• Improved safety for vehicles turning right from Mount Ousley Road to the M1 Princes Motorway (northbound)
through the removal of the existing priority turn.

• Reduced risk of road crashes along the corridor as a result of the separation of heavy vehicle and car
interactions.

• Improved pedestrian / cyclist safety due to the provision of formal crossings and shared paths increasing
protection for pedestrians and cyclists and reducing the risk of crashes.

• Reduced impacts to the operation of the M1 Princes Motorway from vehicles queued from the University
Avenue southbound off-ramp, reducing the risk of rear-end collisions for vehicles travelling southbound at
speed into the back of this queue

• New access to the northern side of the University of Wollongong from the M1 Princes Motorway, reducing
traffic volumes on University Avenue and Northfields Avenue.

• Reduced delays on University Avenue, Irvine Street and Northfields Avenue as a result of providing an
additional access to the University of Wollongong at the northern edge of the campus with reductions in
delay of up to 140 seconds.

• Small decrease in travel times along the M1 Princes Motorway of up to 94 seconds for cars and 37 seconds
for trucks as a result of relocating southbound delays at the off-ramp to University Avenue into a dedicated
service road.

• Increased capacity for vehicles travelling westbound along Mount Ousley Road and turning right at M1
Princes Motorway and a corresponding decrease in travel times for this route of up to 100 seconds for cars
and more than two minutes for trucks resulting from the new intersection treatment for this northbound right
turn movement

Potential negative Impacts 

• Small increase in travel distance for buses and heavy vehicles that currently use the existing University
Avenue off-ramp of up to 1.5 kilometres.
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• Removal of up to 50 existing off-street parking spaces on the University of Wollongong northern carpark, to 
be addressed in consultation with the University of Wollongong with consideration to their Campus 
Masterplan 

6.3 Recommendations 

Traffic and transport impacts associated with construction of the proposal would need to be mitigated through 
environmental management measures. These measures would include the development and implementation of be 
Traffic Management Plans (TMPs) prepared as part of the Construction Environmental Management Plan (CEMP). 
These plans would be prepared by the construction contractor and would be required to outline the guidelines, 
general requirements and specific procedures to be used for any works that may have an impact on traffic 
operation. 
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Appendix A. Modelled traffic volume plots
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Appendix B. Intersection Level of Service summary 

Table B.1 : Intersection performance summary without the proposal 

Intersection 2015 2021 2031 2041 

 Av. 
Delay 

LoS Av. 
Delay 

LoS Av. Delay LoS Av. Delay LoS 

Morning peak (7am to 8am) 

M1 Princes Motorway/Mount Ousley Rd 54 D 50 D 72 F >100 F 

M1 Princes Motorway SB Off-ramp/University Av 27 B 7 A 12 A 9 A 

Irvine Street/University Av 1 A 1 A 1 A 1 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 4 A 5 A 10 A 11 A 

Gaynor Avenue/Mount Ousley Road 4 A 5 A 5 A 6 A 

Mount Ousley Road/Princes Highway 3 A 38 C 38 C 41 C 

Morning peak (8am to 9am) 

M1 Princes Motorway/Mount Ousley Rd >100 F 40 C 57 D >100 F 

M1 Princes Motorway SB Off-ramp/University Av >100 F 59 E >100 F >100 F 

Irvine Street/University Av 3 A 6 A 10 A 12 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 16 B 30 C 42 C 49 D 

Gaynor Avenue/Mount Ousley Road 5 A 6 A 6 A 6 A 

Mount Ousley Road/Princes Highway 5 A 38 C 40 C 40 C 

Evening peak (4pm to 5pm) 

M1 Princes Motorway/Mount Ousley Rd 81 F 66 E 93 F 96 F 

M1 Princes Motorway SB Off-ramp/University Av >100 F 41 C 70 F >100 F 

Irvine Street/University Av 5 A 14 A 20 B 14 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 79 F 32 C >100 F >100 F 

Gaynor Avenue/Mount Ousley Road 5 A 5 A 5 A 5 A 

Mount Ousley Road/Princes Highway 7 A 36 C 36 C 38 C 

Evening peak (5pm to 6pm) 

M1 Princes Motorway/Mount Ousley Rd 76 F 66 E >100 F 60 E 

M1 Princes Motorway SB Off-ramp/University Av >100 F >100 F >100 F >100 F 

Irvine Street/University Av 9 A 13 A 14 A 17 B 

Irvine Street/M1 Princes Motorway NB Off-ramp >100 F 39 C >100 F >100 F 

Gaynor Avenue/Mount Ousley Road 5 A 5 A 5 A 5 A 

Mount Ousley Road/Princes Highway 7 A 36 C 37 C 39 C 
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Table B.2 : Intersection performance summary with the proposal 

Intersection 2015 2021 2031 2041 

 Av. 
Delay 

LoS Av. 
Delay 

LoS Av. Delay LoS Av. Delay LoS 

Morning peak (7am to 8am) 

M1 Princes Motorway SB Off-ramp/Mount Ousley Rd N/A N/A 3 A 3 A 3 A 

M1 Princes Motorway NB Off-ramp/Mount Ousley Rd N/A N/A 5 A 4 A 6 A 

M1 Princes Motorway/Mount Ousley Rd 54 D N/A N/A N/A N/A N/A N/A 

M1 Princes Motorway SB Off-ramp/University Av 27 B 5 A 6 A 6 A 

Irvine Street/University Av 1 A 1 A 1 A 1 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 4 A 3 A 4 A 3 A 

Gaynor Avenue/Mount Ousley Road 4 A 3 A 3 A 3 A 

Mount Ousley Road/Princes Highway 3 A 38 C 37 C 41 C 

Morning peak (8am to 9am) 

M1 Princes Motorway SB Off-ramp/Mount Ousley Rd N/A N/A 6 A 10 A 14 A 

M1 Princes Motorway NB Off-ramp/Mount Ousley Rd N/A N/A 4 A 4 A 4 A 

M1 Princes Motorway/Mount Ousley Rd >100 F N/A N/A N/A N/A N/A N/A 

M1 Princes Motorway SB Off-ramp/University Av >100 F 14 A 55 D 67 E 

Irvine Street/University Av 3 A 4 A 4 A 6 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 16 B 10 A 15 A 12 A 

Gaynor Avenue/Mount Ousley Road 5 A 3 A 4 A 4 A 

Mount Ousley Road/Princes Highway 5 A 38 C 39 C 40 C 

Evening peak (4pm to 5pm) 

M1 Princes Motorway SB Off-ramp/Mount Ousley Rd N/A N/A 2 A 2 A 3 A 

M1 Princes Motorway NB Off-ramp/Mount Ousley Rd N/A N/A 2 A 2 A 3 A 

M1 Princes Motorway/Mount Ousley Rd 81 F N/A N/A N/A N/A N/A N/A 

M1 Princes Motorway SB Off-ramp/University Av >100 F >100 F 58 E 75 F 

Irvine Street/University Av 5 A 6 A 7 A 14 A 

Irvine Street/M1 Princes Motorway NB Off-ramp 79 F 13 A 20 B 27 B 

Gaynor Avenue/Mount Ousley Road 5 A 3 A 4 A 4 A 

Mount Ousley Road/Princes Highway 7 A 37 C 36 C 39 C 

Evening peak (5pm to 6pm) 

M1 Princes Motorway SB Off-ramp/Mount Ousley Rd N/A N/A 2 A 3 A 5 A 

M1 Princes Motorway NB Off-ramp/Mount Ousley Rd N/A N/A 3 A 4 A 10 A 

M1 Princes Motorway/Mount Ousley Rd 76 F N/A N/A N/A N/A N/A N/A 

M1 Princes Motorway SB Off-ramp/University Av >100 F >100 F >100 F >100 F 

Irvine Street/University Av 9 A 9 A 7 A 15 B 

Irvine Street/M1 Princes Motorway NB Off-ramp >100 F 13 A 21 B 42 C 

Gaynor Avenue/Mount Ousley Road 5 A 3 A 3 A 4 A 
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Intersection 2015 2021 2031 2041 

 Av. 
Delay 

LoS Av. 
Delay 

LoS Av. Delay LoS Av. Delay LoS 

Mount Ousley Road/Princes Highway 7 A 35 C 38 C 40 C 
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Appendix C. Modelled travel times (with the proposal) 

Table C.1 : Modelled car travel times with the proposal 

 2015 (mm:ss) 2021 (mm:ss) 2031 (mm:ss) 2041 (mm:ss) 

Morning peak (7am to 8am) 

M1 Princes Motorway northbound 04:58 05:02 05:02 05:02 

M1 Princes Motorway southbound 05:07 04:51 04:44 04:48 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University 
Av) 

03:26 02:51 02:47 02:49 

Mount Ousley Road westbound (to 
New Mount Pleasant Rd) 

04:04 02:59 02:59 03:05 

Morning peak (8am to 9am) 

M1 Princes Motorway northbound 04:59 04:57 04:59 05:00 

M1 Princes Motorway southbound 05:13 04:54 04:51 04:51 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University 
Av) 

06:56 03:02 02:58 03:30 

Mount Ousley Road westbound (to 
New Mount Pleasant Rd) 

04:30 02:58 03:03 03:10 

Evening peak (4pm to 5pm) 

M1 Princes Motorway northbound 04:53 04:54 04:56 04:58 

M1 Princes Motorway southbound 05:10 05:04 04:55 04:56 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University 
Av) 

03:47 03:08 03:17 03:20 

Mount Ousley Road westbound (to 
New Mount Pleasant Rd) 

04:37 02:51 02:53 02:58 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 04:54 04:54 04:55 05:07 

M1 Princes Motorway southbound 05:06 04:58 04:51 04:54 

M1 Princes Motorway southbound 
(New Mount Pleasant Rd to University 
Av) 

04:10 03:22 03:17 03:28 

Mount Ousley Road westbound (to 
New Mount Pleasant Rd) 

04:42 02:53 02:53 02:57 
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Table C.2 : Modelled truck travel times with the proposal 

 2015 (mm:ss) 2021 (mm:ss) 2031 (mm:ss) 2041 (mm:ss) 

Morning peak (7am to 8am) 

M1 Princes Motorway northbound 05:39 05:46 05:46 05:46 

M1 Princes Motorway southbound 06:07 05:51 05:51 05:56 

Mount Ousley Road eastbound 03:43 03:39 03:24 03:45 

Morning peak (8am to 9am) 

M1 Princes Motorway northbound 05:38 05:39 05:47 05:48 

M1 Princes Motorway southbound 06:10 05:50 05:54 05:57 

Mount Ousley Road eastbound 10:34 03:36 03:33 04:03 

Evening peak (4pm to 5pm) 

M1 Princes Motorway northbound 05:36 05:43 05:45 05:47 

M1 Princes Motorway southbound 06:23 05:59 05:58 06:03 

Mount Ousley Road eastbound 07:15 03:27 03:29 03:23 

Evening peak (5pm to 6pm) 

M1 Princes Motorway northbound 05:36 05:42 05:45 06:03 

M1 Princes Motorway southbound 06:14 05:53 05:54 05:58 

Mount Ousley Road eastbound N/A 03:27 03:22 03:27 
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