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Executive summary 

The proposal 

Roads and Maritime Services (Roads and Maritime) propose to introduce intelligent 
technology, known as a smart (or managed) motorway system, to the existing M4 
Motorway between the Pitt Street overpass at Mays Hill (just west of the Church 
Street interchange) and the Great Western Highway at Lapstone. The proposal is 
referred to as the M4 Smart Motorway. The main features of the M4 Smart Motorway 
include: 

Intelligent Traffic System (ITS) motorway works 

 Vehicle Detection Systems - Generally in-pavement vehicle detectors would be 
located at 500 metre intervals along the mainline motorway. At known incident 
and bottleneck locations such as downstream of a merge location (at an entry 
ramp or lane drop) the distance between in-pavement vehicle detectors would 
be less than 500 metres. The proposal currently includes 703 additional in-
pavement vehicle detectors along the motorway, on the ramps and on the 
major/arterial roads (refer to Table 3-1) 

 Lane Use Management System (LUMS) - A typical LUMS would consist of 
multiple overhead gantries holding lane use signs (LUS) above each lane.  
Associated with each gantry would be a combined maintenance 
bay/breakdown bay with emergency telephone to allow for safe access and 
parking for maintenance or breakdowns/emergencies. These gantries would be 
located at frequent intervals along both the eastbound and westbound 
carriageways of the M4 Motorway. The proposal currently includes 88 gantries 
along the motorway (refer to Table 3-1). About 307 LUS/Variable Speed Limit 
Signs would be located on the gantries.  The proposal also includes an 
additional 95 emergency telephones at the new maintenance/emergency bays 
for the gantries 

 Variable Speed Limit Signs (VSLS) - On the mainline M4 Motorway, the VSLS 
would be installed on the LUMS gantries 

 Closed Circuit Television (CCTV) - The existing CCTV system would be 
augmented to provide enhanced coverage of the M4 Motorway. The objective 
would be to provide vision from at least two CCTV cameras for all locations 
along the M4 Motorway including the interchanges and ramps. The proposal 
currently includes 111 CCTV cameras along the motorway and at the 
interchanges (refer to Table 3-1) 

 Variable Message Signage (VMS) - Additional VMS would be installed to 
complement the existing VMS system. A number of different sizes of VMS 
would be installed ranging from the large six metre wide, which is relatively 
common in NSW, to smaller VMS. The proposal currently includes 11 
additional large VMS along the motorway (refer to Table 3-1) 

 Communications and power - All of the ITS infrastructure would require cabling 
to provide power and communications. A “backbone” ITS cable network would 
be required along the whole length of the M4 Motorway and the new and 
existing ITS infrastructure would all be connected to the “backbone”. 
Connections along arterial or approach roads would also be required for power 
and communications.  

Interchange works 

 Widening, lengthening and re-alignment of the entry ramps from the arterial 
and major road interchanges to the M4 Motorway through construction of 
additional pavement. This would allow for ramp signals to be installed to control 
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the entry of vehicles onto the motorway. Entry ramps would be widened to a 
minimum of two lanes at the ramp signal stop line, however in most cases 
would be widened to accommodate three or more lanes. Past the stop line, the 
ramps would generally also require widening and lengthening to allow the safe 
merge of vehicles. The entry ramps to the M4 Motorway from the following 
interchanges would require modification: Burnett Street, Coleman Street, 
Cumberland Highway, Prospect Highway, Reservoir Road, Prospect Highway, 
M7 Westlink, Wallgrove Road, Roper Road, Mamre Road, The Northern Road, 
Mulgoa Road and Russell Street 

 Widening, lengthening and re-alignment of seven exit ramps through 
construction of additional pavement. Exit ramps that would be modified include: 
Cumberland Highway eastbound and westbound; Mamre Road eastbound, The 
Northern Road eastbound and westbound and; Mulgoa Road eastbound and 
westbound. Three intersections1 would also be signalised, these include 
Coleman Street westbound and Reservoir Road eastbound and westbound 

 Installing Intelligent Traffic System (ITS) infrastructure on the ramps including 
coordinated ramp signals, vehicle detection devices, electronic signage, 
variable speed limit signs, cabling and fixed signage. The proposal currently 
includes 39 new sets of ramp and traffic signals and 59 post-mounted VSLS on 
the entry ramps (refer to Table 3-1) 

 Installing ITS infrastructure in the road reserve of arterial and major roads 
including traffic signals, vehicle detection devices, electronic signage, cabling 
and fixed signage. The proposal currently includes 95 new electronic signs on 
arterial and major roads (refer to Table 3-1) 

 Minor modifications to the arterial and major road intersections with exit and 
entry ramps. This may include realigning kerbs, modifying or providing slip 
lanes to ramps and changing the traffic control at an intersection (eg removing 
a roundabout and replacing it with traffic signals) 

 At the Reservoir Road interchange, the westbound M4 Motorway bridge which 
extends over Reservoir Road would need to widened to provide additional road 
pavement. 

Motorway widening  

 Between the Roper Road and the Westlink M7 interchanges an additional lane 
would be provided for both eastbound and westbound traffic by constructing 
the additional lanes in the median. The distance between the two interchanges 
is about 4.3 kilometres. 

Auxiliary infrastructure and works 

 Temporary construction compounds would be required at each interchange 
and other locations to support the construction activities 

 Public utilities such as power, wastewater, water, street lighting, and 
communications would require relocation or protection 

 Motorway utilities such as communications, stormwater, water management 
basins and noise walls would require relocation and /or modification. 

                                           
 
 
1
 The roundabout on the northern side of the Prospect Highway interchange will be upgraded to traffic 

signals as part of the Prospect Highway upgrade.  
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Need for the proposal 

The efficient movement of goods and people is fundamental to increasing Sydney’s 
economic productivity, competitiveness and prosperity. Forecasts suggest that 
unless action is taken, there will be substantial traffic increases over the coming 
decades, bringing rising but avoidable social costs of congestion. The report 
“Estimating urban traffic and congestion cost trends for Australian cities” (Bureau of 
Transport and Regional Economics, April 2007) forecasts the avoidable costs of 
congestion across Australian cities will rise to $20.4 billion per year by 2020.  

Congestion occurs when demand for travel exceeds the optimal capacity of the 
motorway. NSW motorways regularly experience recurrent congestion during peak 
periods and non-recurrent congestion as a result of an event or incident. The M4 
Motorway currently operates as an ‘uncontrolled motorway’, meaning that motorway 
traffic entering and exiting the motorway is unregulated. This, in combination with 
minor design and capacity issues, is a major contributor to the occurrence of 
congestion problems.  

Uncontrolled entry to the motorway from vehicles entering the mainline motorway 
from the interchanges, leads to recurring localised traffic congestion, particularly 
during peak periods when demand to access the motorway exceeds its capacity. 
This congestion is typically greatest at the entry ramp merges and lane ends but in 
severe cases can extend ‘upstream’ along the motorway.  

The uncontrolled exit of vehicles from the motorway can also produce undesirable 
outcomes when traffic volumes leaving the motorway exceed the capacity of an exit 
ramp or an intersection on or near the interchange. In these cases, queues form on 
the exit ramps and have the potential to extend onto the motorway and block 
motorway lanes.  

Traffic congestion on the existing M4 Motorway leads to ‘flow breakdown’, including 
stop-start driving conditions. This in turn leads to travel delays, accidents, a lack of 
reliability in travel times, and under-utilisation of the motorway, with a consequent 
reduction in travel quality and an increase in costs to both motorists and the 
economy. Stop-start driving conditions also increase the frequency of vehicle 
crashes, which reduces the safety of the motorway and further adds to congestion 
and flow breakdown as well as increasing vehicle emissions. 

Consequently, to reduce congestion, improve reliability, provide safer journeys and 
improve responses to incidents, an integrated system needs to be implemented to: 

 Provide continuous traffic monitoring and surveillance along the motorway 

 Regulate the movement of vehicles between the motorway and connecting 
roads 

 Allow the “real time” management of traffic on the motorway through the 
dynamic management of lane use and speed limits 

 Provide continuous and real time information to motorists so they can plan 
journeys and avoid congestion 

 Increase capacity of selected entry and exit ramps, interchange intersections 
and between Roper Road and Westlink M7 through widening. 

The primary objectives of the proposed M4 Smart Motorway proposal are to provide: 

 Enhanced travel time reliability – Providing a more predictable and reduced 
variability in travel times for M4 Motorway users through controlled, smoother 
and safer traffic flow. 

 Enhanced traffic throughput, efficiency and productivity – Controlling 
traffic flow helps reduce congestion and increases traffic throughput, efficiency 
and productivity of the motorway and assists the users who rely on it to 
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transport freight, to get to work and to travel between destinations. 

 Enhanced traffic safety – Reducing crashes and incident frequency (including 
secondary incidents) through increased ability to remotely monitor and actively 
control the network and improved response to incidents. Steadier, smoother 
flow, with safer merging conditions even in dense traffic, reduces the likelihood 
of incidents, particularly rear-end collisions.  

There are a number of secondary objectives which would also be achieved including: 

 Reduced vehicle emissions – Free flowing traffic conditions result in 
improved fuel efficiency and reduced emissions compared to stop/start traffic.  

 Enhanced traveller journey decision making – Providing motorists with 
information about current travel times, incidents and other relevant information 
allows motorists to plan their journey. This may include whether to delay the 
start of their journey, use an alternative road to travel to their destination, or 
even choose another method of travel.  

Options considered 

Roads and Maritime assessed two options for the proposal including the ‘Do Nothing’ 
option (which would leave the M4 Motorway in its current condition) and the 
implementation of a smart motorway system (the proposal).  

The proposal was selected as the preferred option as it represents the best technical 
outcome which would enable the existing M4 Motorway and connecting arterial and 
major roads to be managed as one integrated road network. The preferred option 
would improve reliability, efficiency and safety. It would improve connectivity and 
provide greater services to Sydney’s growth areas along the M4 corridor, in line with 
Commonwealth and NSW policies and strategies such as the NSW Long Term 
Transport Master Plan, NSW 2021 and the State Infrastructure Strategy 2012-2032 
(including the 2014 update).  Further, the proposal would achieve the reductions in 
congestion and improvements in safety, connectivity and efficiency without the need 
for major road capacity upgrades. A number of options were also considered for 
modifying the entry and exit ramps and their intersections with major and arterial 
roads.  Due to the existing constraints of the motorway corridor, the differences 
between the alternative ramp options were relatively minor.  A preferred option for 
the upgrades to ramps and intersections was selected based upon functionality, 
safety, environmental impacts and benefits versus costs. 

Statutory and planning framework 

The State Environmental Planning Policy (Infrastructure) 2007 aims to facilitate the 
effective delivery of infrastructure across NSW. Clause 94 of the ISEPP permits 
development on any land for the purpose of a road or road infrastructure facilities to 
be carried out by or on behalf of a public authority without consent. The proposal can 
therefore be assessed under Part 5 of the NSW Environmental Planning and 
Assessment Act 1979 (EP&A Act) by Roads and Maritime as both the proponent and 
the determining authority. Development consent from relevant councils – in whose 
jurisdiction the proposal is located – is not required.  

Additional permits and approvals are also required for this proposal in addition to the 
Part 5 determination and include:  

 Section 90(1) approval under the National Parks and Wildlife Act 1975  for the 
salvage and destruction of Aboriginal heritage sites 

 An Environmental Protection Licence under the Protection of Environment 
Operations Act 1997 for construction. 
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An approval from the Commonwealth Minister for the Environment under the 
Environment Protection Conservation Act 1999 (EPBC Act) is not required as the 
proposal would not constitute a significant impact on matters of national 
environmental significance. 

This review of environmental factors (REF) fulfils the requirements of Section 111 of 
the EP&A Act and has been prepared in accordance with Clause 228 of the 
Environmental Planning and Assessment Regulation 2000 and matters of national 
environmental significance. 

Community and stakeholder consultation  

During preparation of this REF, Roads and Maritime consulted local councils, 
emergency services and other stakeholders on the proposal, potential impacts and 
proposed mitigation measures, to inform development of the concept design. 

Consultation with the Aboriginal community was also carried out to determine the 
significance of Aboriginal objects and places in and around the proposal area and 
carry out a cultural heritage assessment for the proposal.  

An animation video explaining the key features of smart motorway technology was 
developed to inform the community of the proposal. Further information was made 
available on the project website, including frequently asked questions and how the 
smart motorway would work.  

Ensuring the community and key stakeholders are fully informed and given the 
opportunity to provide feedback during the planning process is fundamental to the 
success of this proposal. Community and stakeholder comment is invited on this REF 
during the public display period before seeking project approval.  

Residents, businesses and other stakeholders have been informed of the proposal, 
REF public display and opportunity for comment via the distribution of a community 
update. Email notifications have also been sent to registered stakeholders and 
advertisements placed in local and metropolitan newspapers. 

Environmental impacts 

Roads and Maritime has commissioned a number of technical experts to assess the 
potential impacts of the proposal and to identify safeguards and management 
measures. The main impacts as a result of the proposal have been summarised 
below.  

Traffic and transport  

Currently the M4 Motorway carries between 3,200 and 5,600 vehicles during the 
peak hour in the eastbound direction and between 3,200 and 7,100 vehicles during 
the peak hour in the westbound direction. Significant congestion is experienced 
during the AM and PM peak periods when average speed along the M4 Motorway is 
up to 50 per cent less than the posted speed limits. Congestion is set to worsen as a 
result of population and employment growth which will occur along the corridor. With 
the implementation of the proposal, the average travel time on the M4 Motorway in 
the peak flows is about 25 per cent less than compared to a Do Minimum (or 
business as usual) scenario, with corresponding improvements in average travel 
speed of between 11 and 15 kilometres per hour in 2021.This represents 
improvements in the peak direction travel speeds of 28 per cent (eastbound) and 42 
per cent (westbound). In 2031, the proposal provides a 20 per cent reduction in travel 
times compared to the Do Minimum scenario in the peak flow directions.  
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Biodiversity  

The proposal would require the clearing of a total of about 31.25 hectares of planted 
and remnant vegetation. This would involve the removal of 3.82 hectares of remnant 
vegetation, including: 

 0.55 hectares of Remnant Shale-Gravel Transition Forest 

 2.41 hectares of Remnant Shale Plains Woodland 

 0.86 hectares of Remnant Alluvial Woodland. 

The proposal would also involve the clearing of: 

 0.13 hectares of Freshwater Wetlands  

 8.76 hectares of Planted Shale Woodland  

 0.61 hectares of Planted Shale-Gravel Transition Forest  

 0.60 hectares of Planted Shale/Sandstone Transition Forest 

 2.34 hectares of plated monocultures  

 12.99 hectares of mixed plantings  

 1.99 hectares of exotic vegetation. 

The proposal would involve the removal of about 13.9 hectares of threatened 
ecological communities listed under the Threatened Species Conservation Act 1995 
(TSC Act). Impacts of the proposal on remnant threatened ecological communities 
listed under the TSC Act include about 2.41 hectares of Cumberland Plain Woodland 
in the Sydney Basin Bioregion, about 0.31 hectares of Freshwater Wetlands on 
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions, and about 0.86 hectares of River-Flat Eucalypt Forest on 
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions.  

Impacts of the proposal on threatened ecological communities listed under the EPBC 
Act include the removal of about 0.76 hectares of Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest, and about 0.6 hectares of 
Shale/Sandstone Transition Forest.  

There would also be individuals of a number of threatened flora species that would 
be directly impacted by the proposal.  Indirect impacts on threatened fauna species 
may also occur primarily due to the loss of habitat. 

However, despite these impacts, the assessment of significance found that the 
proposal would not have a significant impact on any threatened species, populations 
or ecological communities once management and mitigation measures identified in 
this REF are implemented. Therefore, a Species Impact Statement was not required.  

Landscape character and visual amenity  

The proposal would impact on the landscape character and visual amenity of the 
proposal area during construction and operation. Components of the proposal which 
have the potential to cause visual impacts during operation include the installation of 
LUMS gantries, widening and lengthening of entry and exit ramps, possible addition 
and relocation of existing noise walls, modifications to interchange intersections and 
the removal of screening vegetation. Overall, the proposal was considered to have a 
high impact on six landscape character zones during operation. Two viewpoints were 
considered to have a high visual impact and three viewpoints were considered to 
have a high to moderate visual impact within the proposal area.  

Aboriginal heritage  

Thirty sites of Aboriginal archaeological significance have been recorded within the 
proposal area. Three of these sites were determined to have a moderate to high level 
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of archaeological significance, with the remaining sites determined to be of low 
archaeological significance. All of these sites would be impacted by the proposal. As 
a result, Roads and Maritime would be required to apply for a corridor-wide 
Aboriginal Heritage Impact Permit (AHIP) prior to construction. Archaeological 
salvage would be carried out at each of the three sites considered to have a 
moderate to high archaeological significance.  

Noise and vibration  

The construction of the proposal would result in exceedances of noise management 
levels at some sensitive receivers. During construction along the main motorway 
corridor and ramps during standard working hours, minor worst-case noise 
management level exceedances of less than 10 dB are predicted at most residential 
receivers (where a combination of existing noise walls and offset distance to the 
works help to mitigate impacts). Exceedances of 10 dB or more are predicted at ten 
locations during standard working hours.  

Out of hours construction along the main motorway corridor and ramps, are predicted 
to result in higher noise impacts than works during standard daytime hours at all 
locations. Predicted construction noise levels at the most affected residential 
receivers in each NCA would typically be greater than 10 dB during out of hours 
works (during noise intensive periods where works are located immediately adjacent 
to these receivers). Other sensitive receivers are predicted to be subject to moderate 
exceedances of up to 15 dB, with three receivers predicted to have higher noise 
impacts. 

While the impacts from activities associated with site compound use are expected to 
be intermittent, the use of these compounds may last for the total duration of the 
construction phase. Typically, these impacts are moderate at around 10 dB however, 
at some locations, immediately adjacent to the compounds, higher Noise 
Management Level (NML) exceedances are predicted. 

High noise impacts are predicted at receivers located immediately adjacent to areas 
where noise walls have been temporarily removed before relocation. Worst-case 
noise management level exceedances are predicted to be over 15 dB during these 
works. In addition, the sleep disturbance criterion is likely to be exceeded at some 
sensitive receivers during out of hours construction.  

There are sensitive receivers in close proximity to the interchanges that already 
experience acute noise impacts or exceed the Noise Criteria Guidelines. The 
operation of the proposal would result in a higher number of sensitive receivers 
experiencing acute noise impacts or road noise affected properties experiencing a 2+ 
dBA increase in noise levels. This is because it has been assumed that the proposal 
would substantially reduce congestion, resulting in a higher number of vehicles 
travelling at higher speeds on the M4 Motorway.  There would also be an increase in 
the vehicle numbers using the M4 Motorway due to population growth and 
development over time.  The main source of traffic noise is from the M4 Motorway – 
and the modifications to the interchange ramps have little or no impact on the noise 
levels at nearby sensitive receivers as determined by the modelling.  A total of 262 
residential receivers and 13 other receivers would be eligible for consideration for 
noise mitigation under the Noise Mitigation Guidelines (Roads and Maritime 2014).  
This would include consideration of new or higher noise walls and property 
treatments, where noise walls are not feasible and reasonable. 

Hydrology and water quality  

There are over 12 waterways which cross the alignment of the M4 Motorway. Most of 
these waterways are ephemeral and/or are contained in concrete stormwater 
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channels. Key waterways include Prospect Creek, Ropes Creek, Eastern Creek, 
South Creek and the Nepean River. 

Due to the relatively minor nature of the works, the proposal would not result in an 
increase in flooding or pose unacceptable risks to water quality providing the 
mitigation measures identified are implemented.  

Higher risk construction activities were identified based upon their proximity to 
sensitive waterways and the scale of construction. Further work needs to be carried 
out during detailed design to identify areas that discharge to Council stormwater 
systems. The temporary storage of stormwater may be required to ensure that there 
are no downstream flooding impacts.   

Topography, geology and soils 

The topography, geology and soils of the proposal area are typical of Western 
Sydney. There are no acid sulfate soils in the study area. Overall the impacts of the 
proposal on topography, geology and soils would be negligible. 

Contamination 

A desktop study was carried out to identify contaminated sites within and adjacent to 
the motorway corridor. There were no contaminated sites identified within the 
motorway corridor. Two potentially contaminated sites were identified within 500 
metres of the motorway corridor however these were not expected to be impacted by 
the proposed works and were not expected to pose a risk during construction. 

Air quality 

Construction works associated with the proposal would result in an increase in the 
risk of dust impacts on nearby sensitive receivers. The risks of impacts would be 
greater for sensitive receivers closest to construction areas. However given the 
relatively minor nature of the construction works and the implementation of 
appropriate management measures, the potential impacts would be minor. 

While in some locations, the modified ramps would be closer to sensitive receivers, 
potentially resulting in increased air quality impacts from vehicles, overall the 
proposal should result in a minor improvement in air quality due to reduction in 
congestion and higher vehicles operating speeds on the mainline motorway, with less 
stop-start traffic flow. 

Non-Aboriginal heritage 

A desktop and field assessment was carried out to identify non-Aboriginal heritage 
sites within and adjacent to the M4 Motorway corridor. The assessment found that 
there are no non-Aboriginal heritage sites within the motorway corridor. There were a 
number of non-Aboriginal heritage sites immediately adjacent to the corridor, 
however apart from minor indirect visual impacts from new infrastructure, they were 
unlikely to be impacted by the proposal. 

Socio-economic, land use and property 

The proposal would not require the acquisition of any property. There would be 
temporary minor impacts on property during construction where either construction 
activities would occur outside the motorway corridor or land is leased for construction 
compounds. Other minor socio-economic impacts would occur from noise, dust and 
visual impacts during construction and operation of the proposal. 

Waste and resource management 

The construction and, to a lesser extent, the operation of the proposal would result in 
the generation of waste material.  Providing waste material is appropriately classified, 



 

M4 Smart Motorway  ix 
Review of Environmental Factors 

managed and disposed of, only minor impacts are expected. 

Cumulative impacts 

There is the potential for cumulative impacts during construction due to concurrent 
construction of a number of other projects. This includes WestConnex Stage 1, 
Prospect Highway upgrade, Werrington Arterial Road corridor upgrade and the 
Western Sydney Airport. Coordination between the different projects would be 
required to ensure that there are no unacceptable impacts from the cumulative 
effects of a number of projects on traffic and noise. 

Justification and conclusion 

The proposal as described in the REF best meets the proposal objectives and the 
strategic policy objectives of the State and Commonwealth governments. 

The M4 Smart Motorway proposal aims to address the issues of recurring and non-
recurring congestion through the implementation of a comprehensive traffic 
management system which includes ramp signals to regulate traffic entering the M4 
Motorway and ITS infrastructure on the mainline motorway and interchanges to 
manage traffic during peak periods and incidents. A traditional motorway upgrade (ie 
increasing the number of lanes along the whole length of the motorway) was not 
considered as this would not meet the strategic and policy objectives listed in 
Section 2.3,The environmental impacts associated with the smart motorway would 
also be considerably lower in comparison with a traditional motorway upgrade. 

This REF finds that the proposal would not have a significant impact on the 
environment and therefore an environmental impact statement and assessment 
under Part 5.1 of the EP&A Act is not required. In addition, there would be no 
significant impacts on matters of national environmental significance or the 
environment of Commonwealth land.  

In conclusion, this REF finds that the adverse impacts of the proposal would be 
outweighed by the longer-term community benefits of reduced traffic congestion 
along the M4 Motorway, improved travel times, and improved safety for motorists. On 
balance, the proposal is therefore considered justified.  

Display of the review of environmental factors 

This review of environmental factors is on display for comment between 12 March 
and 10 April 2015. You can access the documents in the following ways: 

Internet 

The documents will be available as pdf files on Roads and Maritime’s website at 
rms.nsw.gov.au/m4sm. 

Display locations 

The review documents can be viewed at the following locations: 

 Roads and Maritime Services, Level 9, 101 Miller Street, North Sydney 
Opening hours: Monday to Friday 8.30am to 5pm 

 Holroyd City Council, 16 Memorial Avenue, Merrylands 
Opening hours: Monday to Friday 8am to 4.30pm 

 Parramatta City Council, 30 Darcy Street, Parramatta 
Opening hours: Monday to Friday 8.30am to 5pm 

 Wentworthville Branch Library, 2 Lane Street, Wentworthville 
Opening hours: Monday, Tuesday, Wednesday and Friday 9.30am to 5.30pm, 
Thursday 9.30am to 8pm, Saturday 9am to 4pm 

http://www.rms.nsw.gov.au/m4sm
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 Blacktown City Council, 62 Flushcombe Road, Blacktown 
Opening hours: Monday to Friday 8am to 5.30pm 

 Service NSW – Mount Druitt Registry, 23-27 Luxford Road, Mount Druitt 
Opening hours: Monday to Friday 8.30am to 5pm, Saturday 8.30am-12pm 

 Service NSW – St Marys Registry, 33-43 Phillip Street, Shop M04, Station Plaza 
Opening hours: Monday to Friday 8.30am to 5pm, Saturday 8.30am-12pm 

 Penrith City Council, 601 High Street, Penrith 
Opening hours: Monday to Friday 8.30am to 4pm 

 Blue Mountains City Council (Springwood), 104 Macquarie Road, Springwood 
Opening hours: Monday to Friday 10am to 5pm. 

Electronic copies will be made available upon request by contacting the project team 
on 1800 989 929 or m4sm@rms.nsw.gov.au. 

Community drop-in sessions 

Roads and Maritime will also be conducting community drop-in sessions during the 
display period for the community to view project information and speak with the 
project team:  

 Wednesday 18 March 2015 
6pm to 9pm 
St Marys Memorial Hall – meeting room 
29 Swanston Street (Corner Great Western Highway and Mamre Road), St 
Marys 

 Saturday 21 March 2015 
1pm to 4pm 
Penrith Library Theatrette 
601 High Street, Penrith 

 Tuesday 24 March 2015 
6pm to 9pm 
Max Webber Library Function Centre 
Level 1, Corner Flushcombe Road and Alpha Street, Blacktown 

 Wednesday 25 March 2015 
6pm to 9pm 
Minchinbury Neighbourhood Centre 
46 Minchin Drive, Minchinbury 

 Tuesday 31 March 2015  
6pm to 9pm 
Merrylands Community Centre – Prospect Room 
17 Miller Street, Merrylands 
 

A project information line (toll free 1800 989 929) will also be available throughout the 
display period to answer questions from the community.  

How can I make a submission? 

To make a submission on the proposal, please send your written comments to Roads 
and Maritime by: 

Email:  m4smartmotorway@rms.nsw.gov.au 

Mail:  Att: Motorways and Maritime Communication 
M4 Smart Motorway 

 Locked Bag 928 
 North Sydney NSW 2059 

mailto:m4sm@rms.nsw.gov.au
mailto:m4smartmotorway@rms.nsw.gov.au
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Submissions must be received by Friday 10 April 2015.  

Submissions should include:  

 Your name and address 

 Your comments on the proposal 
Whether you support or object to the proposal or if you are just providing 
comments. 
 

All submissions made during the display period will be addressed by Roads and 
Maritime with responses published in a submissions report. Issues raised will be 
considered by Roads and Maritime in finalising the concept design for project 
approval. 

Privacy information 

All information included in submissions is collected for the sole purpose of assisting 
in the assessment of this proposal. The information may be used during the 
environmental impact assessment process by relevant Roads and Maritime staff and 
its contractors. 

Where the respondent indicates at the time of supply of information that their 
submission should be kept confidential, Roads and Maritime will attempt to keep it 
confidential. There may, however, be legislative or legal justification for the release of 
the information, for example under the Government Information (Public Access) Act 
2009 or under subpoena or statutory instrument. 

The supply of this information is voluntary. Each respondent has free access at all 
times to the information provided by that respondent but not to any identifying 
information provided by other respondents if a respondent has indicated that the 
representation should be kept confidential. 

Any respondent may make a correction to the information that they have provided by 
writing to the same address the submission was sent. 

The information will be held by Roads and Maritime, 71-79 Pyrmont Bridge Road, 
Pyrmont, NSW 2009.  

What happens next? 

Following the submissions period, Roads and Maritime will collate submissions. 
Acknowledgement letters will be sent to each respondent. The details of submission 
authors will be retained and authors will be subsequently advised when project 
information is released. 

After consideration of community comments, Roads and Maritime will determine 
whether the proposal should proceed as proposed, or whether any alterations to the 
proposal are necessary. The community will be kept informed regarding this Roads 
and Maritime determination.   

If the proposal goes ahead, Roads and Maritime would then commence detailed 
design prior to inviting tenders for construction of the project. 

If you have any queries, please contact the M4 Smart Motorway project team on 
1800 989 929.  
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1 Introduction 

This chapter introduces the proposal and provides the context of the environmental 
assessment. In introducing the proposal, the objectives and proposal development 
history are detailed and the purpose of the report provided. 

1.1 Project identification 

Roads and Maritime Services (Roads and Maritime) propose to provide a managed 
motorway system for the existing M4 Motorway between the Pitt Street overbridge at 
Parramatta and the connection to the Great Western Highway at Lapstone (the 
proposal). The proposal is known as the M4 Smart Motorway. The location of the 
proposal is shown in Figure 1-1. Key elements of the proposal are shown in Figure 
1-2. 

Currently traffic congestion on the M4 Motorway leads to ‘flow breakdown’, including 
stop-start driving conditions. This in turn leads to travel delays, road accidents, a lack 
of reliability in travel times and underutilisation of the motorway. In some sections of 
the M4 Motorway, a sixty to seventy per cent decrease in the productivity of the 
motorway occurs due to reduced travel speed when heavy congestion is 
encountered.  One of the key reasons for congestion is the uncontrolled entry and 
exit of vehicles from the arterial and major road interchanges on to and off the M4 
Motorway. 

Also the mainline M4 Motorway does not have an integrated and comprehensive 
traffic management system to allow the modification of speed limits, the 
opening/closing of lanes and the provision of information to motorists. These types of 
systems are essential to manage congestion as well as allowing a rapid response to 
incidents. 

To address these issues the proposed M4 Smart Motorway would provide Intelligent 
Traffic System (ITS) infrastructure and minor upgrades to interchanges to enable the 
existing M4 Motorway and connecting arterial/major roads to be managed as a single 
integrated road network. This would improve the reliability, efficiency and safety of 
the M4 Motorway through reducing congestion without the need for major road 
capacity upgrades. 

Smart motorway systems have been implemented both in Australia and 
internationally.  While these systems may vary slightly from what is proposed for the 
M4 Motorway, most of the systems include ramp signals, lane use management 
systems and/or variable speed limits. Presented in Table 1-1 is a summary of the 
reported benefits of implementing smart motorway systems on other motorways.   

Table 1-1 Observed benefits of smart motorways 

Scheme Benefits 

Highways Agency Studies 
across the UK 

Average journey time savings between 5% and 30% 
Average increase in volume between 1% and 5%  
Average increase in average speeds 4% to 35% 

M1, Coordinated Ramp 
Metering, Victoria, Australia 

Volume increased 30%  
Average speed increased by 25 km/h 

A40 Ramp Metering pilot, 
Germany 
 

50% congestion reduction during peaks 
40% reduction in crashes on ramps 
10 km/h increase in motorway average speeds 

Variable Speed 
Limits, The Netherlands 

Crashes reduced 16% 
Throughput increased by 3% to 5% 

Ramp Metering, The 
Netherlands 
 

Increased speeds 
Reduced shockwaves 
Reduced short trips (rat running) 
5% capacity increase 
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Scheme Benefits 

Auckland, New Zealand 9% gain in peak motorway throughput  
Reduction in peak period crashes of 15 to 20% 
Onset of severe congestion deferred by up to an hour, and normal flows 
resume up to 30 minutes earlier than in the past 
Peak period ramp flows have increased by 150  to 250 vehicles per 
hour compared  

Minneapolis, USA 35% freeway speed increase after 10 years, while peak period traffic 
volume increased by 32% over the same period 

Seattle, USA Travel time reduction of around 50%, while peak traffic volumes 
increased by 86% (northbound) and 62% (southbound) over the same 
period 

Los Angeles, USA Achieved 18% travel time reduction, 44% delay reduction, 16% average 
travel speed increase and an estimated Benefit Cost Ratio of 9.8 

 

In response to the current congestion issues on the M4 Motorway and the success of 
other smart motorway systems in Australia and overseas, the Australian and NSW 
governments have made the implementation of a smart motorway system for the M4 
Motorway a key action in many of their relevant policy and strategy documents. 

The scope of the proposal comprises: 

Intelligent Traffic System (ITS) motorway works 

 Vehicle Detection Systems - Generally in-pavement vehicle detectors would be 
located at 500 metre intervals along the mainline motorway. At known incident 
and bottleneck locations such as downstream of a merge location (at an entry 
ramp or lane drop) the distance between in-pavement vehicle detectors would 
be less than 500 metres. The proposal currently includes 703 additional in-
pavement vehicle detectors along the motorway, on the ramps and on the 
major/arterial roads (refer to Table 3-1) 

 Lane Use Management System (LUMS) - A typical LUMS would consist of 
multiple overhead gantries holding lane use signs (LUS) above each lane.  
Associated with each gantry would be a maintenance bay/breakdown bay with 
emergency telephone to allow for safe access and parking for maintenance or 
breakdowns/emergencies. These gantries would be located at frequent 
intervals along both the eastbound and westbound carriageways of the M4 
Motorway. The proposal currently includes 88 gantries along the motorway 
(refer to Table 3-1). About 307 LUS/Variable Speed Limit Signs would be 
located on the gantries.  The proposal also includes an additional 95 
emergency telephones at the new maintenance/emergency bays for the 
gantries 

 Variable Speed Limit Signs (VSLS) - On the mainline M4 Motorway, the VSLS 
would be installed on the LUMS gantries  

 Closed Circuit Television (CCTV) - The existing CCTV system would be 
augmented to provide enhanced coverage of the M4 Motorway. The objective 
would be to provide vision from at least two CCTV cameras for all locations 
along the M4 Motorway including the interchanges and ramps. The proposal 
currently includes 111 CCTV cameras along the motorway and at the 
interchanges (refer to Table 3-1) 

 Variable Message Signage (VMS) - Additional VMS would be installed to 
complement the existing VMS system. A number of different sizes of VMS 
would be installed ranging from the large six metre wide, which is relatively 
common in NSW, to smaller VMS. The proposal currently includes 11 
additional large VMS along the motorway (refer to Table 3-1) 
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 Communications and power - All of the ITS infrastructure would require cabling 
to provide power and communications. A “backbone” ITS cable would be 
required along the whole length of the M4 Motorway and the new and existing 
ITS infrastructure would all be connected to the “backbone”. Connections along 
arterial approach roads would also be required for power/communications.   

Interchange works 

 Widening, lengthening and re-alignment of the 20 entry ramps from the arterial 
and major road interchanges to the M4 Motorway through construction of 
additional pavement and ramp signals. Entry ramps would be widened to a 
minimum of two lanes at the ramp signal stop line, however in most cases 
would be widened to accommodate three or more lanes. Past the stop line, the 
ramps would generally also require widening and lengthening to allow the safe 
merge of vehicles. The entry ramps to the M4 Motorway from the following 
interchanges would require modification:  

 Burnett Street eastbound 

 Coleman Street eastbound  

 Cumberland Highway eastbound and westbound 

 Prospect Highway eastbound and westbound 

 Reservoir Road eastbound and westbound 

 M7 Westlink eastbound and westbound 

 Wallgrove Road eastbound and westbound 

 Roper Road eastbound  

 Mamre Road eastbound and westbound  

 The Northern Road eastbound and westbound  

 Mulgoa Road eastbound and westbound  

 Russell Street eastbound.  

 Widening, lengthening and re-alignment of seven exit ramps through 
construction of additional pavement. Exit ramps that would be modified are:  

 Cumberland Highway eastbound and westbound 

 Mamre Road eastbound 

 The Northern Road eastbound and westbound  

 Mulgoa Road eastbound and westbound.  

 Three intersections2 would also be signalised, these include:  

 Coleman Street westbound  

 Reservoir Road eastbound and westbound. 

 Installing Intelligent Traffic System (ITS) infrastructure on the ramps including 
coordinated ramp signals, vehicle detection devices, electronic signage, 
variable speed limit signs, cabling and fixed signage. The proposal currently 
includes 39 new sets of ramp and traffic signals and 59 post-mounted VSLS on 
the entry ramps (refer to Table 3-1) 

 Installing ITS infrastructure in the road reserve of arterial and major roads 
including traffic signals, vehicle detection devices, electronic signage, cabling 
and fixed signage. The proposal currently includes 95 new electronic signs on 
arterial and major roads (refer to Table 3-1). Installing Intelligent Traffic System 

                                           
 
 
2
 The roundabout on the northern side of the Prospect Highway interchange will be upgraded to traffic 

signals as part of the Prospect Highway upgrade.  



 

M4 Smart Motorway  4 
Review of Environmental Factors 

(ITS) infrastructure on the ramps including coordinated ramp metering, vehicle 
detection devices, Variable Message Signs (VMS), variable speed limit signs, 
cabling and fixed signage 

 Installing ITS infrastructure in the road reserve of arterial and major roads 
including traffic signals, vehicle detection devices, VMS, cabling and fixed 
signage 

 Minor modifications to the arterial and major road intersections with exit and 
entry ramps. This may include realigning kerbs, modifying or providing slip 
lanes to ramps and changing the traffic control at an intersection (eg removing 
a roundabout and replacing it with traffic signals) 

 At the Reservoir Road interchange, the westbound M4 Motorway bridge which 
extends over Reservoir Road would need to be widened to provide additional 
road pavement. 

Motorway widening  

 Between the Roper Road and the Westlink M7 interchanges an additional lane 
would be provided for both eastbound and westbound traffic by constructing 
the additional lanes in the median. The distance between the two interchanges 
is about 4.3 kilometres. 

Auxiliary infrastructure and works 

 Temporary construction compounds would be required at each interchange 
and other locations to support the construction activities 

 Public utilities such as power, wastewater, water, street lighting, and 
communications would require relocation or protection 

 Motorway utilities such communications, stormwater, water management 
basins and noise walls would require relocation and /or modification. 
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1.2 Purpose of the report 

This Review of Environmental Factors has been prepared by Jacobs on behalf of 
Roads and Maritime Services Sydney Region.  For the purposes of these works, 
Roads and Maritime Services is the proponent and the determining authority under 
Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act). 

The purpose of this REF is to describe the proposal, to document the likely impacts 
of the proposal on the environment, and to detail protective measures to be 
implemented. 

The description of the proposed works and associated environmental impacts have 
been carried out in context of clause 228 of the Environmental Planning and 
Assessment Regulation 2000, the Threatened Species Conservation Act 1995 (TSC 
Act), the Fisheries Management Act 1994 (FM Act), and the Australian Government’s 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). In doing 
so, this REF helps to fulfil the requirements of section 111 of the EP&A Act, that 
Roads and Maritime Services examine and take into account to the fullest extent 
possible, all matters affecting or likely to affect the environment by reason of the 
activity. 

The findings of this REF would be considered when assessing: 

 Whether the proposal is likely to have a significant impact on the environment 
and therefore the necessity for an environmental impact statement to be 
prepared and approval to be sought from the Minister for Planning and 
Infrastructure under Part 5.1 of the EP&A Act 

 The significance of any impact on threatened species as defined by the TSC 
Act and/or FM Act, in section 5A of the EP&A Act and therefore the 
requirement for a Species Impact Statement 

 The potential for the proposal to significantly impact a matter of national 
environmental significance or Commonwealth land and the need to make a 
referral to the Australian Government Department of the Environment for a 
decision by the Commonwealth Minister for the Environment on whether 
assessment and approval is required under the EPBC Act. 
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2 Need and options considered 

This chapter explains the need for the project and defines the project objectives. It 
also discusses the alternatives considered in developing the project.  

2.1 Strategic need for the proposal 

2.1.1 Project need 

The efficient movement of goods and people is fundamental to increasing Sydney’s 
economic productivity, competitiveness and prosperity. Forecasts suggest that 
unless action is taken, there will be substantial traffic increases over the coming 
decades, bringing rising but avoidable social costs of congestion. Of all Australian 
cities, Sydney suffers the highest cost of congestion, and this is projected to worsen 
in the future (Bureau of Transport and Regional Economics 2007).  

For Sydney the avoidable cost of congestion is projected to rise from $3.5 billion per 
year in 2005 to $7.8 billion per year in 2020 (Bureau of Transport and Regional 
Economics 2007). This forecast estimates the increases in avoidable cost of 
congestion from extra travel time, increased unreliability, higher vehicle operating 
costs (especially fuel use) and consequent poorer air quality.  

The NSW Long Term Transport Master Plan (Transport for NSW 2012) describes the 
road network as being organised in a hierarchy of importance according to functional 
class. Motorways are at the top of this hierarchy, followed by primary arterials, sub-
arterials and local roads. The functional classification of the road sets the standard 
for management, performance and improvement.  

The bulk of road related travel occurs on motorways and primary arterials. RMS data 
indicates that while motorways represent less than 15% of the network they carry 
30% of all total vehicle trips in the Sydney region. This means that the effective 
management and reliable performance of these routes should be the focus of 
potential investment.  

The Smart Motorways initiative forms part of the Federal and NSW Government's 
Urban Congestion Management response. The Smart Motorways initiative involves 
the progressive roll-out of smart motorway systems to all motorways in Australia, with 
an initial implementation on three motorways including the M4 Motorway in NSW.  
The M4 Smart Motorway proposal is needed to improve the efficiency of the M4 
Motorway by reducing congestion, improving reliability and productivity, providing 
safer journeys and improving responses to incidents. 

The M4 Motorway experiences congestion on a regular basis. The existing 
congestion that occurs on the M4 Motorway can be divided into two categories: 

 Recurring congestion, which is demand related and typically occurs on a daily 
basis in the morning and evening peaks, accounting for more than half of all 
congestion on the motorway 

 Non-recurring congestion, which arises from unplanned incidents such as 
breakdowns, crashes and extreme weather, as well as planned activities such 
as maintenance work or special events. 

The M4 Motorway currently operates as an ‘uncontrolled motorway’, meaning that 
motorway traffic entering and exiting the motorway is unregulated - and when 
combined with antecedent design and capacity constraints, contributes to the 
frequency and magnitude of recurring congestion. Uncontrolled entry to the 
motorway by vehicles at the interchanges, leads to recurring localised traffic 
congestion, particularly during peak periods when demand to access the motorway 
exceeds its capacity. Local congestion is typically greatest at uphill sections and the 
ramp merges, where lanes end.  Continued demand to enter the motorway during 
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peak periods means that congestion or slow moving traffic often extends back up the 
motorway.  

The uncontrolled exit of vehicles from the motorway also produces undesirable 
outcomes when traffic volumes leaving the motorway exceed the capacity of an exit 
ramp or an intersection on or near the interchange. In these cases, queues form on 
the exit ramps and extend back onto the motorway and block motorway lanes, 
resulting in unsafe responses such as sudden braking and lane changes by 
motorists.  

Traffic congestion on the existing M4 Motorway leads to ‘flow breakdown’, including 
stop-start driving conditions. This in turn leads to travel delays, accidents, a lack of 
reliability in travel times, and under-utilisation of the motorway, with a consequent 
reduction in travel quality and an increase in costs to both motorists and the 
economy. An example of flow-breakdown along the M4 Motorway is presented in 
Figure 2-1. This figure shows a reduction of up to 70 per cent in the productivity of 
the motorway due to reduced travel speed and volume when heavy congestion 
develops and persists for extended periods daily. 

 

 
Figure 2-1 Example of flow breakdown on the M4 Motorway   

Stop-start driving conditions also increase the frequency of vehicle crashes, which 
reduces the safety of the motorway and further adds to congestion and flow 
breakdown. Roads and Maritime has carried out a detailed crash analysis for the M4 
Motorway and adjacent arterial roads (Roads and Maritime, 2013) using three years 
of data (2008-2011). The analysis showed that a higher number of crashes occur on 
the motorway at times of peak traffic demand. When incidents do occur on the 
motorway, there is no effective management system to manage traffic around the 
incident site and access to the motorway, to provide access to emergency services 
vehicles or to provide continuous real-time information to motorists. This is a major 
cause of non-recurrent traffic congestion. 

Current mechanisms for managing traffic on the M4 Motorway are largely limited to 
ad hoc public reporting of problems to roads authorities and media, information 
provided to the wider public through Roads and Maritime’s website and radio 
broadcasts, the existing traffic management and control systems and the use of 
VMS. These are passive and reactive forms of traffic flow control management rather 
than active forms of control, meaning that it is still up to the road user to make the 
choice to do something different, assuming they get the traffic information in time. 
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As well as the need to improve the management of traffic exiting and entering the 
motorway at the interchanges, the section of the M4 Motorway between Wallgrove 
Road and Westlink M7 interchanges and the Roper Road interchange, requires an 
upgrade in capacity. These interchanges are amongst the busiest interchanges along 
the M4 Motorway and while the proposed ITS infrastructure would assist in reducing 
congestion, they would not alone result in the required operational improvements. To 
alleviate congestion and provide for a safer merging environment it is necessary to 
widen this section of the motorway and provide the proposed ITS infrastructure. 

Consequently, to reduce congestion, improve reliability, provide safer journeys and 
improve responses to incidents, an integrated system needs to be implemented to: 

 Provide continuous traffic monitoring and surveillance along the motorway 

 Regulate the movement of vehicles between the motorway and connecting 
roads 

 Allow the “real time” management of traffic on the motorway through the 
dynamic management of lane use and speed limits 

 Provide continuous and real time information to motorists so they can plan 
journeys and avoid congestion 

 Increase capacity of selected entry and exit ramps, interchange intersections 
and between Roper Road and Westlink M7 through widening. 

2.1.2 Strategic need 

The following plans and policies provide a strategic need for the proposal. 

NSW 2021 

NSW 2021: A Plan to Make NSW Number One (Department of Premier and Cabinet 
2011) is the NSW Government’s 10-year strategic plan, setting priorities for action 
and guiding resource allocation within the NSW budget. The plan includes strategies 
for returning quality services and renovating infrastructure, with goals and targets for 
improving transport and road safety. The goals of NSW 2021 include: 

 Improving the quality of urban and rural State roads 

 Improving the efficiency of the road network during peak times on Sydney’s 
road corridors 

 Improving road safety 

 Increasing expenditure on critical NSW infrastructure. 

The benefits that would be achieved through implementation of the proposal are 
directly consistent with the goals of NSW 2021. These benefits include improvements 
in travel and transport efficiency, travel quality and road safety along the M4 
Motorway corridor through expenditure on existing road infrastructure.  

A Plan for Growing Sydney  

A Plan for Growing Sydney (NSW Planning and Environment, December 2014) aims 
to guide land use planning decisions over the next 20 years. It presents a strategy for 
accommodating Sydney’s future population growth over the next 20 years. The 
Government’s vision for Sydney is to be ‘A strong global city, a great place to live’. 

To achieve this vision, the Government has set down four goals. The goals are that 
Sydney will be: 

 A competitive economy with world-class services and transport 

 A city of housing choice with homes that meet our needs and lifestyles 

 A great place to live with communities that are strong, healthy and well 
connected 
 



 

M4 Smart Motorway  11 
Review of Environmental Factors 

 A sustainable and resilient city that protects the natural environment and has a 
balanced approach to the use of land and resources. 

The plan sets out directions and actions that deliver these goals for Sydney. New 
housing will be located close to jobs, public transport, community facilities and 
services. It provides a framework for delivering investment and jobs growth in 
Western Sydney and aims to grow Parramatta as Sydney’s second CBD.  

The plan includes development strategies to enhance the capacity at Sydney’s 
gateways including Port Botany, Sydney Airport and Badgery’s Creek Airport.  

The plan aims to enhance transport linkages to Regional NSW, improving 
productivity and access to services with Penrith highlighted as playing a key role in 
servicing communities in the North western Growth Centre.  

The proposal is consistent with the Plan for Growing Sydney. It would assist with 
achieving Goal 1 of the Plan. In particular it would improve the transport linkages to 
regional NSW by improving operational efficiency and safety of the existing M4 
motorway. It would remove ‘pinch points’ in access to strategic centres and transport 
gateways and would improve connectivity to a new services centre and industrial 
precinct which is proposed to support the growth of Badgerys Creek Airport.  

NSW Long Term Transport Master Plan 

The NSW Long Term Transport Master Plan (Transport for NSW 2012) sets the 
direction for transport planning for the next 20 years, providing a framework for 
transport policy and investment decisions. The Master Plan is linked to NSW 2021: A 
Plan to Make NSW Number One and integrates transport planning with wider 
economic, infrastructure, social, housing and land use planning strategies, including 
the Plan for Growing Sydney (detailed above) and the State Infrastructure Strategy 
(detailed below). 

Long Term Transport Master Plan consultations highlighted concern around public 
transport access, road congestion, commute times, and local access to services.  

Chapter 4 focuses on getting Sydney moving again and identifies the major transport 
challenges facing Sydney as: 

 Keeping the city’s most important transport  corridors moving 

 Providing travel options that support and  enhance the strength and success of 
the CBD 

 Improving connections across an expanded Sydney CBD  

 Building a fully integrated city-wide transport system  

 Sustaining growth in Greater Sydney 

 Providing better connections and services to Sydney’s growth areas  

 Adopting a customer focus and adapting to the changing needs of customers. 

In Section 4.7.3 of the Plan which deals with motorway network, one of the measures 
identified was a “Congestion action plan” which included investing in managed 
motorway technology to make the motorway network more demand-responsive and 
enhanced traveller information to help drivers make informed decisions and avoid 
congested roads.  

Chapter 5 of the Plan focuses on the transport challenges in Greater Sydney 
including: 

 Improving public transport and cutting congestion to improve the liveability of 
Greater Sydney and meet growing demand by improving transport services 
and minimising travel times 
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 Equipping Greater Sydney for jobs growth to support the development of 
Sydney’s regional economies with sustainable transport solutions nearer to 
population centres 

 Developing new transport connections for greenfield areas as they grow to 
support the North West and South West Growth Centres and the Western 
Sydney Employment Area 

 Protecting critical corridors to ensure the transport system develops in tandem 
with communities in Greater Sydney and to tackle congestion. 

To achieve the objectives of the improving transport in the Greater Sydney region 
one of the key actions identified is: 

“Implement Managed Motorway Systems and new technologies to better 
address congestion - A Managed Motorway System will introduce new traffic 
management systems and technologies to better manage traffic flows along the 
motorway network.”  

Overall the implementation of a managed or smart motorway system for the M4 
clearly supports the objectives of the NSW Long Term Transport Plan. 

First things first – The State Infrastructure Strategy 2012 – 2032: 2014 
Update 

In October 2012, Infrastructure NSW released First things first – The State 
Infrastructure Strategy 2012 – 2032 (Infrastructure NSW 2012). The Strategy 
assesses the current state of infrastructure in NSW and the need and strategic 
priorities for infrastructure over the next 20 years. In November 2014, Infrastructure 
NSW released a Strategy Update comprising recommendations to the NSW 
Government (Infrastructure NSW 2014a). The Strategy is underpinned by three 
guiding principles as follows: 

 Incremental improvement – Incremental improvement can address 
infrastructure problems more quickly and cost effectively than one-off major 
and mega projects, and should be thoroughly considered first to resolve 
problems. Major projects, if shown to be necessary and cost effective, should 
be the second option considered. Incremental improvements include 
operational and economic reforms that increase the utilisation of existing 
assets 

 Investing in NSW’s strengths – The priority is those regions of NSW and 
sectors of the economy with the highest growth potential, which are 
constrained by inadequate infrastructure capacity. Speculative infrastructure 
investment on the promise of creating growth has often led to waste, not 
regeneration, and should be avoided 

 Affordability and fiscal sustainability – To be capable of being delivered the 
Strategy must be affordable and realistic. Rigorous prioritisation of 
infrastructure investment ensures that the projects and reforms recommended 
deliver strong positive economic returns to NSW. 

The Strategy identifies Sydney’s congested metropolitan road network as one of the 
highest priority infrastructure challenges for the next 20 years. The current 
congestion problems on the road network contribute to loss of amenity and 
worsening access to jobs. The Strategy recognises that major arterials such as the 
M4 Motorway are currently congested up to 13 hours a day and that investment is 
needed to ensure sufficient road capacity is both available and used effectively. The 
Strategy identifies Sydney’s M4 and M5 Motorways as the metropolitan roads with 
the most pressing investment needs because of their importance for freight and 
business transport.  
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The 2014 Strategy Update lists the M4 Smart Motorway investment as a critical 
priority under the strategic objective to optimise passenger and freight movements of 
the existing road network. Consequently, the finalised business cases for the Smart 
Motorways investments have been brought forward to mid-2015, with funding of 
about $400 million to be provided through the Rebuilding NSW initiative. Works are 
intended to produce a benefit cost ratio of 13.1, based on domestic and international 
experience. 

This proposal is consistent with the Strategy as it is one of the recommendations of 
the Strategy and it involves investment to improve the operational capacity, efficiency 
and productivity of the existing M4 Motorway. The proposal is also consistent with the 
guiding principles of the Strategy in that it: 

 Constitutes an incremental improvement that optimises the use of the 
motorway’s existing capacity, delaying the need for major road widening and 
new road construction 

 Involves investing in an area of high growth potential 

 Is both affordable and fiscally sustainable. 

Rebuilding NSW State Infrastructure Strategy - June 2014 

In June 2014, Infrastructure NSW released Rebuilding NSW State Infrastructure 
Strategy (Infrastructure NSW 2014b). Under the Rebuilding NSW State Infrastructure 
Strategy, the Government aims to invest $20 billion in new productive infrastructure 
to boost the economy by almost $300 billion in just over 20 years. The strategy 
highlights the importance of sustaining productivity growth in the major centres and 
regional communities, as well as supporting population growth toward almost six 
million people in Sydney and more than nine million people in NSW. Already 
congestion costs Sydney $5 billion per annum and this will grow to $8 billion per 
annum by 2020 if nothing is done.  

A total of $1.3 billion will be reserved to unlock the capacity of Sydney’s existing 
infrastructure. This includes $400 million in 2015-2016 for implementing Smart 
Motorway technologies including a commitment to invest in the M4 West.  

Not only is the Government investing more, it is also investing in a smarter way. 
Innovative initiatives, such as Smart Motorways, making use of innovative 
information communications technology solutions, and upgrades to the traffic 
management system will help to improve how traffic flows and unexpected delays are 
managed. 

This type of investment in the State’s infrastructure has a very high payoff for road 
users. These high impact and highly targeted investments are a core element of the 
Government’s strategy to tackle congestion. 

NSW Freight and Ports Strategy 2013 

The NSW Freight and Ports Strategy is a 20 year road map to address the expected 
doubling of freight volumes through NSW to nearly 800 million tonnes by 2031. The 
aim of the NSW Freight and Ports Strategy is to provide a transport network that 
allows the efficient flow of goods to their market. 

In 2013, congestion and inefficiencies were evident in all network modes with the 
people of NSW paying the costs, both directly and indirectly. Providing a network that 
eliminates or at least minimises congestion will support economic growth and 
productivity and encourage regional development. 

In support of this aim, Transport for NSW has developed freight specific objectives 
which reflect the importance of the freight transport network for a competitive and 
productive NSW economy, as well as the need to integrate freight transport with 
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other productive and non-productive activities and land uses. The objectives are: 

 Delivery of a freight network that efficiently supports the projected growth of the 
NSW economy 

 Balancing of freight needs with those of the broader community and the 
environment. 

To achieve these objectives, Strategic Action Programs have been developed around 
network efficiency, capacity and sustainability. Each of the Strategic Action Programs 
have a suite of key actions and tasks to be implemented.  The task that is directly 
relevant to the M4 Smart Motorway is: 

Task 1D4 - Incorporate freight considerations into managed motorway access 
decisions - Transport for NSW will develop a program of managed motorways and 
will seek a contribution from the Australian Government. NSW has given a 
submission to the Australian Government for funding under the Nation Building 2 
program, commencing with the M4 Motorway. This program is consistent with the 
NSW 2021 goals of reducing travel times and improving road safety. The proper 
channelling of freight movements can reduce congestion on Sydney’s motorways. 
There are key points at which high volumes of freight vehicles enter motorways, 
potentially creating bottlenecks. Potential solutions include providing dedicated 
freight lanes on motorway ramps at key locations or creating dedicated freight lanes 
on arterial roads during off-peak hours. Regardless of the specific solution, it is 
important that freight be considered when seeking to manage congestion on 
managed motorways. 

Targeted outcome  

A program for managed motorways will facilitate safe and effective access for heavy 
vehicles, including both HPV and HMLs. Improving access for heavy vehicles will 
also have benefits for passenger vehicles, including improved safety. 

During the development and concept design of the proposal, freight bypass lanes for 
the entry ramps were considered. An assessment methodology was developed and 
applied to identify entry ramps where freight bypass lanes were warranted. This is 
further discussed in Section 2.4. 

The proposal would also assist in meeting a number of the key actions such as 
reducing congestion on the M4 Motorway – which is an important freight corridor in 
Sydney. 

NSW Greenhouse Plan 

The NSW Greenhouse Plan (The NSW Greenhouse Office, The Cabinet Office of the 
Government of New South Wales 2005) was developed to set out actions for the 
NSW Government to reduce the emissions from its own activities and to work with 
other stakeholders to reduce the emissions from their activities. The main objectives 
of this plan are to: 

 Increase awareness among those expected to be most affected by the impacts 
of climate change 

 Begin to develop adaptation strategies to those climate change impacts we 
cannot avoid 

 Put NSW on track to meeting its targets of limiting 2025 emissions to 2000 
levels and reducing emissions by 60 per cent by 2050. 

The project is consistent with the Greenhouse Plan in that it aims to improve traffic 
flows and reduce traffic congestion on Sydney’s existing M4 Motorway. By improving 
the efficiency of traffic flows and reducing stop-start traffic conditions, the project 
would reduce greenhouse gas emissions from vehicles using the M4 Motorway.  
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Action for Air 

Action for Air 2009 (DECCW 2009) is an air quality management plan for the Greater 
Metropolitan Region covering Sydney, the Lower Hunter and the Illawarra. Action for 
Air focuses on regional air pollution. The plan addresses the two pollutants of primary 
concern - photochemical smog (ground-level ozone) and fine particle pollution. The 
main sources of air pollution from human activities in the region are emissions from 
motor vehicles, industry, and commercial and domestic sources. 

The proposal would reduce greenhouse gas emissions from vehicles using the M4 
Motorway and would incorporate additional measures to minimise greenhouse gas 
impacts. The project is therefore consistent with the objectives of Action for Air. 

National Smart Managed Motorways Program 

One of the infrastructure funding programs of the Commonwealth Department of 
Infrastructure and Regional Development (DIRD) is the National Smart Managed 
Motorways Program. The objective of the program is to deliver more efficient 
motorways through the application of smart infrastructure technologies to improve 
real-time management of major motorways.  This includes reducing congestion and 
improving the management of traffic demand in major cities. 

Projects will investigate and implement innovative technology-based solutions 
including data collection sensors, variable speed limits and message signs, and ramp 
metering.  The Australian Government has committed funding to state governments 
for three initial projects in Sydney, Melbourne and Brisbane. The M4 Smart Motorway 
is one of the three projects funded under this program. 

Draft Metropolitan Strategy for Sydney to 2031  

The Draft Metropolitan Strategy for Sydney to 2031 (Draft Metropolitan Strategy) 
(NSW Government, 2013) sets the framework and strategic planning foundation for 
Sydney’s housing and job growth to 2031. It aims to unlock capacity constraints in 
transport corridors to ‘global Sydney’ and the ‘global economic corridor’. The Draft 
Metropolitan Strategy has recently been placed on public display. 

The proposal would improve connections with the M4 Motorway, which is a primary 
freight road and part of the global economic corridor. The proposal would also 
improve access and connectivity to the Western Sydney Employment Area, which 
has been identified as a key growth area in the Draft Metropolitan Strategy. 

2.2 Existing M4 Motorway 

2.2.1 Overview 

The existing M4 Motorway is a key piece of transport infrastructure in Sydney, linking 
the Parramatta Road at Strathfield with the Great Western Highway at Lapstone at 
the base of the Blue Mountains (refer to Figure 2-1). The motorway is 46 kilometres 
long and incorporates 18 interchanges, including a connection to the Westlink M7 
Motorway.  

This REF applies only to the section of motorway between the Pitt Street overpass at 
Mays Hill (just west of the Church Street interchange) and the Great Western 
Highway at Lapstone. There are 12 major interchanges along this section of the 
motorway. The number of lanes per carriageway on the existing motorway varies 
between two and five lanes in each direction. 

The M4 Motorway has been constructed and upgraded in various stages between 
the 1960s and today. The western section of the motorway was constructed and 
opened in the 1970s, while the eastern section of the motorway was predominately 
constructed and opened in the 1980s. The final section of the motorway between 
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Mays Hill and Parramatta was opened in 1992.  Since 1992 there have been a 
number of other upgrades, which mainly have involved constructing additional traffic 
lanes between some interchanges. 

The motorway was originally constructed and operated as a tollway, with the toll 
system introduced in 1992 following completion of the last section or ‘missing link’. 
The concession for the M4 Motorway has since expired and the motorway is now 
operated by Roads and Maritime as an un-tolled motorway. 

The majority of the M4 Motorway is of conventional construction, consisting of 
concrete and asphalt road pavement overlying layers of engineered fill material. 
Parts of the motorway are in ‘cut’ and parts are in ‘fill’ depending on the local 
topography. Where the M4 Motorway crosses waterways and urban areas, bridges or 
culverts support the road pavement. 

2.2.2 Interchanges and connecting arterial roads 

There are 12 interchanges along the length of the proposed M4 Smart Motorway 
project, in addition to the end point connection to the Great Western Highway at 
Lapstone. These interchanges and connections provide access to and from arterial 
roads and the M4 Motorway as described in Table 2-1. 

Table 2-1 Interchanges and connecting arterial/major roads in the proposal 
study area 

Interchange or 
connecting road 

Description 

Burnett Street Exit ramp for westbound traffic and entry ramp for eastbound traffic 

Coleman Street Exit ramp for westbound traffic and entry ramp for eastbound traffic 

Cumberland Highway Entry and exit ramps for both eastbound and westbound traffic 

Prospect Highway Entry and exit ramps for both eastbound and westbound traffic 

Reservoir Road Entry and exit ramps for both eastbound and westbound traffic 

M7 Westlink Entry and exit ramps for both eastbound and westbound traffic  

Wallgrove Road Entry and exit ramps for both eastbound and westbound traffic 

Roper Road Exit ramp for westbound traffic and entry ramp for eastbound traffic 

Mamre Road Entry and exit ramps for both eastbound and westbound traffic 

Northern Road Entry and exit ramps for both eastbound and westbound traffic 

Mulgoa Road Entry and exit ramps for both eastbound and westbound traffic 

Russell Street Entry and exit ramps for both eastbound and westbound traffic 

 

2.2.3 Existing Intelligent Traffic System (ITS) infrastructure 

A variety of ITS infrastructure has been installed and operated over the years by 
Roads and Maritime along the M4 Motorway. The motorway has been used by 
Roads and Maritime as a ‘test bed’ for ITS infrastructure over recent years. As a 
result there are a number of legacy ITS infrastructure currently deployed along the 
length of the proposal including: 

 Traffic Monitoring Units (TMUs) in the form of loop detectors and controller 
cabinets that are located adjacent to ramps and on the mainline, at each 
interchange and in some mid-block locations  

 Underground power and communications cabling and a back-bone which 
support the operations of the existing ITS infrastructure 

 Closed Circuit Television (CCTV) which are located at strategic locations along 
the length of the motorway and at interchanges 
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 Variable Message Signage (VMS) is installed at strategic at intervals along the 
motorway and at strategic locations on the wider arterial road network 

 Variable Speed Limit Signage (VSLS) is installed along 12 kilometres of the 
eastern end of the motorway, between Church Street interchange and 
Parramatta Road.  This is outside the study area of the proposal 

 Video Incident Detection systems are static cameras used along the viaduct 
section of the motorway at Granville to detect the presence of stationary 
vehicles and debris. This section is outside the study area of the proposal. 

All systems are connected to and controlled by the Transport Management Centre 
(TMC), which oversees the real-time operation of the wider State Road Network, 
including daily operations, coordination of the Sydney Coordinated Adaptive Traffic 
System (SCATS), incident planning and response, and wider traffic management 
operations. 

2.2.4 Other features 

The M4 Motorway is located in a specially designated corridor that ranges in width 
from about 50 metres at viaduct sections to about 400 metres at major interchanges. 
The M4 Motorway corridor traverses a number of local government areas and all land 
within the corridor has been specially zoned under the respective local government 
planning instruments. The designated zonings vary along the length of the corridor 
but all allow the construction and operation of the M4 Motorway. Where the 
applicable local government planning instrument has been recently updated to 
include consistent zoning descriptions, the M4 Motorway corridor is generally zoned 
as ‘Special Infrastructure 2 (SP2) – Classified Roads’. Roads and Maritime owns all 
the land within the M4 Motorway corridor, as well as some land adjacent to the 
corridor. 

2.2.5 Other projects 

Construction of the WestConnex project which would link the M4 Motorway with the 
M5 Motorway, the airport and Port Botany, would start in the near future. The first 
stage of WestConnex which is immediately east of the proposal area and involves 
the widening of the M4 Motorway between Church Street and Homebush Bay Drive 
to four lanes in each direction, was approved by the Department of Planning in 2014.  
Construction of M4 Motorway Widening would commence in 2015 and be completed 
by 2017. The next stage of WestConnex would be the M4 East section which is a 
tunnel between Homebush Bay Drive and the inner west. Other stages of 
WestConnex namely, the M5 East duplication and the connection of the M4 East with 
the M5 East, are also planned for the future. 

WestConnex will have an impact on traffic volumes carried by the M4 Motorway, with 
peak capacity implications for this already congested oversaturated corridor (SMEC 
& Roads and Maritime, 2014).  Traffic modelling indicates that there would be a 
greater number of vehicles exiting the motorway before or at the Church Street 
interchange to avoid paying tolls.  However, there would be reduced travel times, 
higher travel speeds and lower congestion due to the project.  The design and impact 
assessment of the M4 Smart Motorway considers the potential change in traffic 
numbers and patterns as a result of WestConnex.  The traffic numbers and patterns 
used in the 2021 assessment of impacts for the M4 Smart Motorway assumed that 
the M4 Motorway Widening stage of WestConnex was complete. The traffic numbers 
and patterns used in the 2031 assessment of impacts for the M4 Smart Motorway 
assumed that all stages of WestConnex were complete. The environmental impact 
assessment for M4 Motorway Widening also included allowance for the provision of 
smart motorway infrastructure and appropriately designed ramps. 
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A new interchange at Claremont Meadows is also planned between the Mamre Road 
and The Northern Road interchanges on the M4 Motorway. Two kilometres of Kent 
Road and Gipps Street, at Claremont Meadows, between the M4 Motorway and the 
Great Western Highway would be upgraded from two lanes to four lanes (two lanes 
in each direction). This upgraded road, known as the Werrington Arterial, would also 
provide two new east facing ramps would be built connecting Kent Road to and from 
the M4 Motorway. The new interchange would be designed and constructed to be 
part of the smart motorway system. The works associated with the new interchange 
are assessed in a separate REF (Roads and Maritime & Aurecon 2012). 

The Australian Government announced in late 2014 that a second airport for the 
Sydney metropolitan area would be built at Badgerys Creek, with proposed 
operations commencing in 2025.  Traffic numbers and patterns for the new Western 
Sydney Airport have been included in the traffic impact assessment for the M4 Smart 
Motorway. 

2.3 Objectives of the proposal 

The primary objectives of the proposed M4 Smart Motorway proposal are to provide: 

 Enhanced travel time reliability – Providing a more predictable and reduced 
variability in travel times for M4 Motorway users through controlled, smoother 
and safer traffic flow. 

 Enhanced traffic throughput, efficiency and productivity – Controlling 
traffic flow helps reduce congestion and increases traffic throughput, efficiency 
and productivity of the motorway and assists the users who rely on it to 
transport freight, to get to work and to travel between destinations. 

 Enhanced traffic safety – Reducing crashes and incident frequency (including 
secondary incidents) through increased ability to remotely monitor and actively 
control the network and improved response to incidents. Steadier, smoother 
flow, with safer merging conditions even in dense traffic, reduces the likelihood 
of incidents, particularly rear-end collisions.  

There are a number of secondary objectives which would also be achieved including: 

 Reduced vehicle emissions – Free flowing traffic conditions result in 
improved fuel efficiency and reduced emissions compared to stop/start traffic.  

 Enhanced traveller journey decision making – Providing motorists with 
information about current travel times, incidents and other relevant information 
allows motorists to plan their journey. This may include whether to delay the 
start of their journey, use an alternative road to travel to their destination, or 
even choose another method of travel.  

The other overarching objective is to deliver a more efficient transport corridor and 
improve connectivity through provision of a Smart Motorway system to meet 
Commonwealth and NSW policy and strategy actions as discussed in Section 2.1. 

2.4 Alternatives and options considered 

2.4.1 Alternatives  

As discussed in Section 2.1.1, the progressive implementation of smart motorway 
systems to all motorways is part of the Australian and NSW governments’ Urban 
Congestion Management response. The M4 Motorway was selected as the highest 
priority motorway in NSW to demonstrate the value of smart motorway systems.  
Consequently apart from the “do nothing” option, there were no alternatives to 
implementing a smart motorway system for the M4 Motorway considered.  There was 
no need to develop additional selection criteria apart from the proposal objectives 
discussed in Section 2.3. 
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A traditional motorway upgrade (ie increasing the number of lanes along the whole 
length of the motorway) was not considered as this would not meet the strategic and 
policy objectives listed in Section 2.3. 

2.4.2 Identified options 

The two options that were considered were: 

 The ‘Do-nothing’ or base case option 

 Implementation of a smart motorway system. 

The option of a full traditional motorway upgrade was not considered as there is no 
funding for this option and it would not meet the proposal objectives. 

Do-Nothing 

The ‘do-nothing’ or base case option comprises continuing to operate the M4 
Motorway and connecting arterial and major roads using the current passive 
operating regime, without any of the ITS, minor infrastructure upgrades, and 
operational and support procedures that would be provided by the M4 Smart 
Motorway project.  

Smart Motorway  

The smart motorway system proposed for the M4 Motorway consists of: 

 Entry ramp signals to control the entry of vehicles on to the mainline motorway.  
This would require modifications to all entry ramps to provide vehicle storage 
and safe merging distances 

 Lane use management system to open and close lanes on the mainline 
motorway to optimise the management of traffic incidents 

 Variable speed limit system to dynamically manage speed limits along the 
motorway to meet the prevailing traffic conditions 

 Improved and real-time traveller information system through the use of variable 
message signs and other signage 

 Improved traffic monitoring systems to allow the operators to manage the 
motorway based upon data and information collected in real-time 

 Emergency telephones and break down bays to provide safe refuge for 
emergency stops or disabled vehicles 

 Widening of the M4 Motorway between the Westlink M7 and Roper Road 
interchanges adding one lane in each direction 

 Priority vehicle access lane on entry ramps to bypass entry ramp signals where 
design criteria is met 

 Other minor works such as widening and lengthening exit ramps and modifying 
their intersections with arterial and major roads to eliminate queuing on to the 
main line motorway. 

2.4.3 Analysis of options 

The options were assessed against the objectives outlined in Section 2.3.  

Do-Nothing 

If the ‘do nothing’ option is adopted, the M4 Motorway would continue to experience 
substantial congestion and safety problems, particularly during peak periods and in 
the event of planned and unplanned incidents. This congestion would increase over 
time with the growth in population and employment resulting in traffic demand. This 
would result in further peak spreading, where the magnitude and duration of peak 
traffic conditions increases such that the corridor is heavily congested for most of the 
day. The impact of incidents on network performance would also intensify. This in 
turn would lead to further reductions in the performance of the motorway and the 
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surrounding network, with increases in travel times, a reduction in travel reliability 
and traffic throughput, and increased risk of vehicle crashes and reduced safety.  The 
traffic assessment undertaken for the proposal (see Section 6.1) indicates that if 
nothing is done, travel times in 2021 would be about 20% higher compared to travel 
times if a Smart Motorway system was implemented. 

The do-nothing options would not meet the proposal objectives as described in 
Section 2.3 and would not meet the relevant Commonwealth and NSW policy and 
strategy objectives detailed in Section 2.1. 

Smart Motorway  

Smart motorway schemes as implemented overseas and in Australia, have been 
shown to deliver enhanced network reliability, efficiency and safety, make more 
efficient use of the existing infrastructure, and provide better performance at a lower 
cost and with less impact on motorway operations during construction. 

The smart motorway would also meet many NSW and Commonwealth policy and 
strategy objectives which advocate implementing a smart motorway system on the 
M4 Motorway. The proposal would be a test-case to assess and fine tune the 
operation of a smart motorway system in NSW before the implementation of similar 
technology on all other NSW motorways. 

The implementation a smart motorway system for the M4 Motorway would also meet 
the proposal objectives including: 

 Enhanced travel time reliability – Enhanced travel time reliability would be 
delivered through the provision of a more consistent traffic flow along the 
motorway. This would be achieved by controlling access to the mainline 
motorway through coordinated ramp signalling, deployment of dynamic speed 
limits to smooth traffic flows (reducing the need for vehicles to change lanes to 
overtake slower traffic) and lane use management to mitigate the compounding 
effects of disturbances and turbulence in the traffic flow. The ability to provide 
road users with warnings about unplanned incidents that may affect a journey, 
as well as advance notification of planned events such as future roadworks, 
would encourage drivers to consider their journey options to minimise delays 
and disruption. 

 Enhanced traffic throughput, efficiency and productivity – Enhanced traffic 
throughput, efficiency and productivity of the motorway and associated arterial 
roads would be primarily achieved through coordinated, controlled access 
management across the length of the motorway and interfacing roads to 
maximise motorway capacity. Setting appropriate speed limits would also help 
to improve throughput by creating a controlled environment that harmonises 
vehicle speeds across all lanes, maximising headways and reducing the need 
for lane changes. 

 Enhanced traffic safety – Traffic safety, measured by a number of metrics 
such as reduced incident frequency (including secondary incidents), would be 
expected to be improved through the increased ability to remotely monitor and 
control the network. The creation of a controlled environment through the use 
of dynamic variable speed limits would help to reduce the number of lane 
changes, and correspondingly lower the number of ‘side swipe’ collisions. At 
the same time, access control would encourage smoother merging conditions 
and would help to minimise disturbances to the mainline flow, reducing the 
frequency of stop-start conditions that typically lead to rear-end collisions. 
Roadside vehicle detectors are capable of automatically determining slow 
moving traffic, and can set upstream message signs with appropriate legends 
and upstream speed signs with reduced speed limits to protect the rear of any 
queues. When an incident occurs, control room operators would be able to use 
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closed circuit television (CCTV) cameras to confirm the incident presence and 
details, and set appropriate lane control and speed limits to protect both those 
involved in the incident and those assisting in recovery, as well as minimising 
secondary rear end collision incidents. The ability to remotely close a lane to 
provide access for emergency services and other responders would also help 
to improve incident response times, and quickly restore network capacity once 
the incident is cleared. 

2.4.4 Sub-options 

This section discusses the sub-options that were adapted from the initial concept 
designs for the M4 Smart Motorway proposal developed by Roads and Maritime. 
These concept designs were further developed and a number of sub-options have 
been considered for certain elements of the proposal. This includes:  

 Ramp design – namely the number and design of additional lanes on the 
ramps 

 The provision of freight bypass lanes at entry ramps where deemed necessary. 

The sub-options considered and assessed for these two elements of the proposal are 
discussed in detail in the following sections.  

Ramp design 

Where possible, options for the design of each of the ramps were developed.  
It should be noted that options were not developed for all exit and entry ramps 
because of the considerable site constraints at many ramp locations. 

The primary design requirements which determined the basic configuration of a ramp 
were: 

 Number of lanes at the ramp stop line – To ensure that the number of vehicles 
wanting to enter the motorway during the peak hour can do so when the smart 
motorway is operational, a minimum number of lanes at the stop line for each 
ramp was calculated. This calculation used a formula that considered the ramp 
signal cycle time, peak traffic volumes and release rate. For ramps with high 
peak traffic volumes, more lanes at the stop line are required  

 Storage of vehicles behind the ramp stop line – As there would be queuing of 
vehicles behind the ramp stop line when the smart motorway is operational, 
providing sufficient storage (ie. road pavement area) for queuing vehicles on 
the ramp without the queue extending on to the arterial or major road was a 
key requirement.  For the M4 Smart Motorway, a storage capacity of 4 minutes 
of the peak hour ramp traffic volume was adopted as the design criteria.  This 
is the design criteria recommended by the AusRoads guidelines for smart 
motorways. 

Once the number of lanes at the ramp stop line and vehicle storage requirements 
were determined, where possible, alternative ramp design options were developed. 

The ramp options developed were further influenced by the following: 

 The current and future traffic demand 

 Heavy vehicle movements 

 The existing alignment and configuration of the ramps and the M4 Motorway 

 Existing development in and outside of the M4 Motorway corridor 

 The requirement not to acquire additional property for the proposal 

 Other environmental and geographical constraints such as waterways, 
threatened ecological communities and topography. 

 



 

M4 Smart Motorway  22 
Review of Environmental Factors 

Where options for ramps were developed, the following criteria were considered in 
the selection of a preferred option: 

 Achieving the required vehicle storage on the ramp and the number of lanes at 
the stop line 

 Compliance with relevant road design and safety standards and guidelines 

 Maximising the reuse of the existing road pavement 

 Constructability including staging and minimising impacts on traffic during 
construction 

 Environmental impacts 

 Safety performance 

 Comparative cost. 

As noted above, there were considerable constraints and for most ramps the number 
of feasible options able to be developed was low. Also for many ramps there were 
only minor differences in ramp alignment and configuration between the different 
options.  

A summary of the ramp options considered for each of the entry ramps and exit 
ramps and key decision factors for selection of the preferred option is provided in 
Table 2-2 and Table 2-3. 
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Table 2-2 Summary of entry ramp options considered for each interchange 

Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Burnett Street 3 

 
 
 

No westbound 
entry ramp 

 
 

Eastbound Entry Ramp 

The following were the key drivers for the options considered: 
- Two lanes at the stop line required 
- Ramp storage 
- Adjacent noise walls / retaining walls 

Options 
Option 1 – Two full length lanes 
Option 2 – Two full length lanes (existing pavement only) 
Option 3 – New eastbound entry ramp 

Option 1 requires nearside widening to achieve two full length lanes accommodating all of the vehicle storage on 
the ramp/left turn lane. The option requires noise wall relocation and a new retaining wall. 
Option 2 utilises the existing pavement for storage with no additional pavement widening or noise wall/retaining wall 
works. This option does not provide sufficient space to store all vehicles which would spill out onto Burnett Street. 
The new entry ramp of Option 3 would accommodate the high volume of vehicles in the northbound direction during 
morning peak hours. Property acquisition at Freame Park would be required as well as significant pavement works. 
Option 1 was selected as the preferred option as it provided the best balance between meeting traffic performance 
objectives, value for money and minimising property acquisition.  Option 2, while the cheapest, did not meet traffic 
performance objectives.  Option 3 while having the best traffic performance, required the acquisition of land outside 
the motorway corridor and had the highest cost. 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Coleman Street 2 No west-
bound entry 

ramp 

Eastbound Entry Ramp  

The following were the key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Bridge piers/abutment of Coleman Street overbridge 
- Large height cutting batter 
- Adjacent Great Western Highway and private property 

Options 

Option 1 – Two full length lanes 
Option 2 – Two full length lanes with localised nearside third lane.   

Option 2 was selected because it provided the smallest footprint possible to achieve the three lanes at the stop line 
– which is the operational requirement.  Due to the constraint of the Coleman Street overbridge, the third lane could 
not start until after the bridge piers/abutment. The localised third lane was utilised to reduce the impact on the cut 
batter and therefore reducing the height of the retaining wall. There was no alternative that would satisfy the 
operational requirements and have a lesser cost of construction. Option 1 only provided two lanes at the stop line 
and therefore did not meet operational requirements.  
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Cumberland 
Highway 

3 1 Eastbound Entry Ramp: 

The following were the key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 

Options 

Option 1 – Two full length lanes and localised nearside third lane 
Option 2 – Three full length lanes 
Option 3 – Four full length lanes 

Options 1 and 2 require nearside widening to achieve three lanes and require less pavement widening than option 
3. Options 1 and 2 require significant queues of storage on Cumberland Highway northbound and southbound. 
Option 3 requires nearside and offside widening to achieve four lanes. However, providing four lanes increases the 
storage on the ramp which removes a significant number of waiting cars from Cumberland Highway onto the ramp. 
Despite having the highest cost, Option 3 was the preferred option due as eliminated queuing on Cumberland 
Highway. 

Westbound Entry Ramp: 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 

Options 

Single Option – Three full length lanes 

Due to the site constraints only one option was developed.  
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Prospect Highway 1 3 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 

Options 

Single option – Three full length lanes 

Due to the site constraint only one option was developed.  

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Provision of a freight bypass would be beneficial 
- A short downstream distance to Reservoir Road westbound exit 
- Steep adjacent batter 
- Proximity of water management basins 

Options 

Option 1 – Two full length lanes with offside third lane and freight bypass 
Option 2 – Two full length lanes with localised nearside third lane and freight bypass 
Option 3 – Three full length lanes (with no freight bypass) 

Option 3 was not considered suitable as it would involve the disturbance of two water management basins and a 
freight bypass lane is not provided. Options 1 and 2 provides similar functionality and both require similar 
length/height retaining walls. However, Option 2 required more pavement widening and has the shortest distance to 
the downstream Reservoir Road exit ramp which may result in safety issues.  Option 1 was the preferred option. 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Reservoir Road 1 2 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Restricted space for widening 

Options 

Single Option - Two full length lanes with a localised nearside third lane.  

The single option proposed requires the least pavement widening and meet the key drivers. 

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Narrow width of M4 Motorway bridge over Reservoir Road 
- Safety of cyclists 

Options 

Option 1 – Two full length lanes with localised nearside third lane 
Option 2 – One full length lane with additional centre lane and localised nearside lane at stop line 

Option 2 involved reshaping of the ramp loop and providing the additional lanes at the stop line after the overbridge 
(to avoid bridge widening). During the options assessment it was identified that this option has safety risks 
associated with the reduced radius of the loop and the way the second and third lanes develop after the bridge. The 
confined space across the bridge also does not provide adequate space for cyclists. 
Option 1 involves widening on the ramp loop to two lanes (retaining the existing radius) and widening of the M4 
Motorway bridge over Reservoir Road to accommodate two lanes. The construction cost for this option is greater 
than Option 2 however, this option is preferred due to superior safety outcomes for motorists and cyclists.  
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Westlink M7 3 4 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Provision of a freight bypass would be beneficial 
- Existing entry ramp bridge over Eastern Creek 

Options 

Option 1 – Two full length lanes with localised nearside third lane 
Option 2 – Three full length lanes (split stop lines) 
Option 3 – Two full length lanes and a freight bypass 

Option 1 involves adding a localised nearside lane with minimal pavement widening. The option does not include a 
freight bypass. 

Option 2 utilises the two existing full length lanes of the southbound and northbound Westlink M7 exit ramps prior to 
the convergence point. Pavement widening is required to add a second nearside lane for Westlink M7 southbound 
exit traffic. A split stop line is proposed at the convergence of the two Westlink M7 ramps. A split stop line is 
unconventional and will not match the other M4 Motorway entry ramps and storing traffic on the exit ramps is not 
desirable. 
Option 3 involves two full length lanes and a freight bypass. This option would require significant pavement 
widening and bridge duplication for the general traffic lanes. The construction cost of this option is significantly 
higher than the other two options.  
It is desirable to provide a freight bypass at this location, as in Option 3 however, the additional cost outweighs the 
benefit. Option 1 is significantly cheaper than Option 3 and therefore is the preferred option. 

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Provision of a freight bypass would be beneficial 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

   Options 

Option 1 – Two full length lanes with two localised lanes(lane add at Westlink M7) 
Option 2 – Two full length lanes with localised nearside third lane and a freight bypass (lane add at Westlink M7) 
Option 3 – Two full length lanes with localised nearside third lane and a freight bypass (lane add at Wallgrove 
Road) 
Option 4 – Two full length lanes with localised nearside third lane and a freight bypass (lane add at Westlink M7 
and freight bypass merge with mainline) 
Option 1 required the least amount of pavement widening of all of the options however, it does not provide a freight 
bypass. 
Options 2 and 3 are provide similar functionality (the main difference is where the added lane occurs – Westlink M7 
or Wallgrove Road entry ramp). Both options require similar length/height retaining walls and pavement widening 
exceeding that of Option 1. 
Option 4 provided two separate lanes merging with the main carriageway. A safety risk to cyclists was identified as 
they must cross two entry ramp lanes to continue along the main carriageway. 
Options 1 and 4 were less desirable due to the lack of freight bypass and the cyclist safety hazard respectively. 
Options 2 and 3 were preferred as they provided a freight bypass which is warranted due to the number of heavy 
vehicles using the ramp. The additional cost of construction was determined to be worthwhile due to inclusion of the 
freight bypass. Option 2 was the preferred option as the added lane at the Westlink M7 entry ramp had a better 
safety outcome. 

Wallgrove Road 2 1 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Westlink M7 flyover piers 
- Existing reinforced soil wall (Westlink M7 eastbound entry ramp) 

Options 

Option 1 – Four full length lanes  
Option 2 – Three full length lanes 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

   Option 1 required nearside and offside widening and widening of the southbound slip lane to provide four lanes. It 
was identified that the offside lane (and associated widening) was not necessary due to the low volume of traffic 
entering the ramp from the south. 
Option 2 – Three full length lanes. This involves nearside widening and widening of the southbound Wallgrove 
Road slip lane to accommodate two ramp lanes, the existing lane is retained to provide the three lanes at the stop 
line. Nearside pavement widening is required to provide the extended merges downstream of the stop line. Due to 
the majority of traffic entering the ramp in a southbound direction requires significant storage on the southbound slip 
lane. This lane is long enough to accommodate this storage. 
The site is constrained by the existing Westlink M7 flyover piers which limits the allowable width of the ramp. 
Options 1 and 2 provide similar functionality however, Option 2 requires less pavement widening and was the 
preferred option.  

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Westlink M7 flyover piers 
- Existing reinforced soil wall (Westlink M7 westbound entry ramp) 

Options 

Single option - Three full length lanes 
The proposed option requires offside ramp widening and widening of the northbound slip lane to provide three 
lanes. Due to the constrained site (bridge piers and reinforced soil wall), offside widening was the only option able 
to provide the additional lane and storage requirements. 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Roper Road 2 No westbound 
entry ramp 

Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- Provision of a freight bypass would be beneficial 
- Existing M4 Motorway bridge over Ropes Creek 

Options 

Option 1 – Two full length lanes with localised nearside third lane with freight bypass 
Option 2 – Additional eastbound two lane entry ramp 

Option 1 - This option requires nearside and offside pavement widening as well as offside widening of the main 
carriageway. The need for a freight bypass was determined to outweigh the additional cost associated with the 
increased freight bypass pavement. Widening of the ramp loop was required to avoid widening of the M4 Motorway 
bridge over Ropes Creek which is located at the final merge. Widening of the existing bridge would significantly 
increase the cost of construction. 
Option 2 provides an additional two lane entry ramp for southbound Roper Road traffic. The new ramp would 
converge with the existing ramp prior to the stop line. Construction of a new ramp rather than widening on the 
existing ramp has significant cost implications. 
The options assessment found there was no real advantage of Option 2 over Option 1. Option 2 would involve the 
construction of a new ramp which would increase the cost of construction considerably. As such Option 1 is the 
preferred option. 
  



 

M4 Smart Motorway   32 
Review of Environmental Factors 

Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Mamre Road 2 4 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 

Options 

Option 1 – Two full length lanes with localised nearside lane 

Option 2 – Additional eastbound entry ramp for southbound Mamre Road traffic. 

Option 1 - This option utilises the existing single lane entry ramp with two lanes forming at the ramp stop line and 
one lane forming prior to the median nose. It was identified that lengthening the localised third lane, reducing the 
distance to the stop line did not reduce the amount of pavement widening due to the corresponding increase in 
merge length. 
Option 2 – Additional eastbound entry ramp for southbound Mamre Road traffic.  
Option 2 provides an additional two lane entry ramp for southbound Mamre Road traffic. The new ramp would 
converge with the existing ramp prior to the stop line. Construction of a new ramp rather than widening has 
significant cost implications. 
There is a significant cost difference between the options. Option 1 is preferred due to the lowest cost and similar 
ability to achieve the functional requirements of a smart motorway entry ramp. 

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- M4 Motorway bridge over South/Wianamatta Creek 

Options 

Option 1 –  2 lanes on ramp loop with loop modification 
Option 2 – One full length lane with additional lane and localised nearside third lane 
Option 3 – Two full length lanes with localised nearside third lane 
Option 4 – New westbound entry ramp and signalised intersection (the existing entry ramp would become 
redundant) 
Option 5 – Use of the existing westbound entry ramp for Mamre Road (southbound) traffic and a new westbound 
entry ramp for Mamre Road (northbound) traffic. 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

   Option 1 based on the strategic design worked for two lanes at the stop line only. With revised traffic data, this 
solution did not work. 
Option 2 requires relocation and modification of the entry ramp loop. The radius required is too small and is 
considered a safety hazard. 
Option 3 provides two lanes for the full length of the ramp with a third localised lanes developing at the stop line. 
Nearside and offside widening is required as well as adjustment to the lane widths of the M4 Motorway (3.375m on 
the bridge over South/Wianamatta Creek).  
Option 4 and 5 requires the construction of a new ramp rather than widening of the existing ramp and has 
significant cost implications. This option utilises the existing entry ramp with two lanes being provided at the ramp 
signal stop line and one lane at the merge. 
Options 4 and 5 have significant costs associated with new ramps, option 1 is no longer feasible to meet the 
minimum 3 lanes at the stop line and Option 2 has poor safety outcomes. 
Option 3 is the preferred option as it achieves the functional requirements for an entry ramp and is cost effective. 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

The Northern Road 2 2 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Four lanes at the stop line required 
- Ramp storage 
- Two lanes at the merge required (alternative cyclist access required) 

Options 

Option 1 – Four full length lanes with underpass 
Option 2 – Four full length lanes with exit ramp adjustment 

Due to the volume of traffic at the eastbound entry ramp, the merge is at capacity. Therefore, a two lane merge is 
required. A two lane merge is a safety hazard for cyclist (crossing two lanes), an alternative is required. 
Option 1 requires widening of entry ramp to provide four full length lanes. An underpass is a possible solution to 
prevent cyclists from having to cross two lanes at the merge, however this would be further investigated during the 
detailed design. An underpass is a costly solution, however functionally cyclists are likely to use it as it is not a 
significant detour or delay. 
Option 2 – Widening of the entry ramp to provide four full length lanes. Cyclist access for Option 2 includes 
adjustment to the westbound exit ramp to provide a cyclist crossing. This solution requires cyclists to cross three 
signalised pedestrian crossings which will delay the cyclist. The adjustments require a significant retaining wall at 
the exit ramp.  
Both options provided a similar functionality, have a similar area of pavement widening and similar cost. Option 1 
was selected as the preferred option as it provides a cyclist route that is more likely to be utilised. Alternative 
solutions would be considered during detailed design.  

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 

Options 

Option 1 – Two full length lanes with localised nearside third lane 
Option 2 – Three full length lanes 

Option 1 requires nearside widening whilst option 2 requires nearside and offside widening. Option 2 requires more 
pavement widening and widening on both sides provides construction staging issues.  
Both options provided a similar functionality. Option 1 was selected as it would be cheaper to construct yet still 
provides the necessary functional requirements of a smart motorway entry ramp. 
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Inter-change Number of ramp options 
considered 

Comments 

 East-bound 
entry ramp 

West-bound 
entry ramp 

 

Mulgoa Road 1 2 Eastbound Entry Ramp 
Constraints 

The following were key drivers for the options considered: 
- Four lanes at the stop line required 
- Ramp storage 
- Close proximity of the road boundary 

Options  

A single option was developed due to the constraints. Nearside and offside widening is required to achieve four 
lanes on the ramp. Localised nearside and offside lanes were not considered due to the fact that to achieve the 
storage requirement the stop line would move too far downstream and there is limited space for four lanes. 

Westbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 

Options 

Option 1 – Two full length lanes with localised nearside third lane 
Option 2 – Two full length lanes with additional nearside lane 
Option 1 requires less pavement widening that Option 2 and provides similar functionality, therefore cheaper to 
construct. Option 1 was the preferred option. 

Russell Street 1 0 Eastbound Entry Ramp 

The following were key drivers for the options considered: 
- Three lanes at the stop line required 
- Ramp storage 
- M4 Motorway bridge over Nepean River 

Options 

Single Option - Two full length lanes with localised nearside lane 

The M4 Motorway bridge of Nepean River restricts the length of the ramp. It was identified during options 
development that the best balance of storage upstream of the stop line and length of the merge was achieved with 
this option which required nearside and offside pavement widening.  

Westbound Entry Ramp 

No options were developed for the westbound entry ramp as traffic control is not required at this ramp. 
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Options have been considered for the interchanges where the traffic data identified 
existing exit ramp configurations as inadequate. In addition to the modifications to the 
existing exit ramps, signalisation is proposed at exit ramp intersections where there 
are currently no signals. To ensure the length of motorway operation as a smart 
motorway, all entry and exit points need to be controlled.   

Where modifications to ramp configurations are proposed in the following options, 
exit ramps have been modelled in pairs. Therefore, one option may have 
modifications to the eastbound and westbound exit ramps. 

Table 2-3 Summary of exit ramp options considered for each interchange 

Inter-
change 

 

Number of ramp 
options 
considered 

Comments 

Coleman 
Street – 
westbound 

1 The un-signalised two lane roundabout at the westbound exit 
ramp would be upgraded to a signalised roundabout, operational 
during peak periods and other periods of heavy traffic. 

Cumberland 
Highway – 
eastbound 
and 
westbound 

2 

 

Traffic modelling has identified traffic queues in the peak period 
which would extend onto the mainline of the motorway. Options to 
reduce the queue length include: 

Option 1: Adjusting the phase time on the signalised intersection 
to give priority to the eastbound exit ramp movement.  

Option 2: a) Lengthening of the left turn lanes of the eastbound 
exit ramp and b) Lengthening the left turn and right turn lanes of 
the westbound exit ramp 

Option 1 has already been implemented however this has not fully 
solved traffic queuing.  

Option 2 is the only feasible option to provide acceptable queue 
lengths for both exit ramps.  

Reservoir 
Road - 
eastbound 
and 
westbound 

1 

 

The existing un-signalised eastbound and westbound exit ramps 
would be upgraded to signalised intersections.   

Mamre Road 
- eastbound 

2 

 

Options to reduce the traffic queue length to prevent queuing back 
onto the motorway include: 

Option 1: Increase the traffic signals phase time to 140 seconds at 
the signalised intersection of the eastbound exit ramp 

Option 2 : a) Provide an additional left turn slip lane (including 
signalisation) on the eastbound exit ramp and b) Widening of the 
southern side of the eastbound exit ramp 

Option 1 has the potential to provide a moderate improvement to 
the ramp but with continued traffic growth this cannot be 
sustained.  

Option 2 is the preferred option as it significantly reduces the 
queue on the eastbound exit ramp and is the only option to reduce 
the queue length to an acceptable level.  
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Inter-
change 

 

Number of ramp 
options 
considered 

Comments 

The 
Northern 
Road - 
eastbound 
and 
westbound 

3 

 

The future traffic queue length is predicted to extend onto the 
mainline of the motorway. Options to reduce queuing on the 
motorway include: 

Option 1 –  Provide an a) additional right turn lane and left turn slip 
lane (including signalisation) on the eastbound exit ramp, b) 
Additional right turn lane on the westbound exit ramp, c) Upgrade 
to diverge lane at exits from motorway and d) Additional through 
lane for the northbound movement on The Northern Road 

Option 2 – Similar to Option 1 but the centre right lane on the 
southbound approach of the Northern Road would be a combined 
through and right lane 

Option 3 – Provide a) Widening of the southern side of the M4 to 
provide an additional lane and shoulder approaching the 
westbound exit ramp, b) No modification to the eastbound exit 
ramp and c) Exit ramp intersection configurations would remain 
the same 

Following assessment of the options, only Option 1 would provide 
queue length reduction to an acceptable level on both the 
eastbound ramp (AM peak) and westbound ramp (PM peak).  

Mulgoa 
Road - 
eastbound 
and 
westbound 

1 

 

The future traffic queue length is predicted to extend onto the 
mainline of the motorway. Only one feasible option was available 
to reduce queuing on the motorway.  This was to provide a) 
Lengthening of the right turn lanes on the eastbound exit ramp 
and b) Additional left turn slip lane (including signalisation) on the 
westbound exit ramp. 

 

Freight bypass lanes 

Freight bypass lanes are priority lanes on entry ramps that allow heavy and 
emergency services vehicles to bypass the waiting traffic at the entry ramp stop line.  
Due to the motorway corridor constraints, location of environmentally sensitive 
features and cost, freight bypass lanes cannot be provided on all entry ramps.  An 
assessment methodology to determine whether an entry ramp warranted a freight 
bypass lane was developed. The assessment methodology used the following key 
factors in determining whether an entry ramp warranted a bypass lane: 

 Percentage and number of heavy vehicles for current and future traffic demand 

 Grade of entry ramp – a high positive grade (uphill) means that heavy vehicles 
will need to stop and start frequently, slowing other traffic and increasing noise 
and emissions 

 Feasibility of providing a freight bypass lane in consideration of environmental 
impacts, site constraints and a cost comparison benefit ratio assessment. 

All of the entry ramps were assessed using the key factors and assessment 
methodology above. Based upon this assessment, freight bypass lanes would be 
provided in three locations including the M7 Westlink westbound entry ramp, 
Prospect Highway westbound entry ramp and at the Roper Road eastbound entry 
ramp as part of the preferred option for the proposal. 
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2.5 Preferred option 

The implementation of a smart motorway system is the preferred option because it 
meets the proposal objectives and is consistent with Australian and NSW 
government policies and strategies. In contrast the “do nothing” alternative does not 
meet the proposal objectives of the Australian and NSW government policies and 
strategies and would result in increased congestion on the M4 Motorway over time 
due to growth in traffic numbers.  

The preferred option includes the installation and commissioning of a comprehensive 
smart motorway system including: 

 Flow monitoring and surveillance 

 Variable lane and speed management controls 

 Variable message signs 

 Coordinated ramp signals and control. 

The preferred option would require the following works to be undertaken: 

Interchange modifications 

 Widening, lengthening and re-alignment of all the entry ramps from the arterial 
and major road interchanges to the M4 Motorway  

 Widening, lengthening and re-alignment of seven exit ramps through 
construction of additional pavement  

 Installing Intelligent Traffic System (ITS) infrastructure on the ramps including 
coordinated ramp signals, vehicle detection devices, electronic signage, 
variable speed limit signs, cabling and fixed signage 

 Installing ITS infrastructure in the road reserve of arterial and major roads 
including traffic signals, vehicle detection devices, electronic signage, cabling 
and fixed signage 

 Minor modifications to the arterial and major road intersections with exit and 
entry ramps. 

Intelligent Traffic System (ITS) motorway works 

 Vehicle Detection Systems – Generally in-pavement vehicle detectors would be 
located at 500 metre intervals along the mainline motorway and at known 
incident and bottleneck locations  

 Lane Use Management System (LUMS) – A typical LUMS would consist of 
multiple overhead gantries holding lane use signs (LUS) above each lane.  
Associated with each gantry would be a maintenance/breakdown bay with 
emergency telephone to allow the safe access and parking for motorway 
breakdown vehicles  

 Variable Speed Limit Signage (VSLS) – On the mainline M4 Motorway, the 
VSLS would be installed on the LUMS gantries  

 Closed Circuit Television (CCTV) – The existing CCTV system would be 
augmented to provide enhanced coverage of the M4 Motorway  

 Variable Message Signage (VMS) – Additional VMS would be installed to 
complement the existing VMS system  

 Communications and power – All of the ITS infrastructure would require cabling 
to provide power and communications. A “backbone” ITS cable network would 
be required along the whole length of the M4 Motorway and the new and 
existing ITS infrastructure would all be connected to the “backbone”. 
Connections along arterial and approach roads would also be required for 
power and communication.  
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Motorway widening  

Between the Roper Road and the Westlink M7 interchanges an additional lane would 
be provided for both eastbound and westbound traffic by constructing the additional 
lanes in the median.  

Auxiliary infrastructure and works 

 Temporary construction compounds would be required at each interchange 
and other locations to support the construction activities 

 Public utilities such as power, wastewater, water, street lighting, and 
communications would require relocation or protection 

 Motorway utilities such communications, stormwater, water management 
basins and noise walls would require relocation and/or modification. 

The preferred option would meet the proposal objectives which are: 

 Enhanced travel time reliability  

 Enhanced traffic throughput, efficiency and productivity  

 Enhanced traffic safety.  

The preferred option is outlined in detail in Chapter 3. 
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3 Description of the proposal  

This chapter describes the proposal, including the design parameters and major 
design features, construction methods, and associated infrastructure and activities. 

3.1 The proposal 

The proposal involves the introduction of a Smart Motorway system to the existing 
M4 Motorway between the Pitt Street overpass at Mays Hill (just west of the Church 
Street interchange) and the Great Western Highway at Lapstone.  

The M4 Smart Motorway scheme comprises the following: 

 Installation of the Intelligent Traffic System (ITS) infrastructure on the mainline 
motorway (Section 3.2), which includes vehicle detectors (VDS), Lane Use 
Management Systems (LUMS), Variable Speed Limit Signage (VSLS), Closed 
Circuit Television (CCTV), Variable Message Signage (VMS) 

 Upgrades to existing interchanges, including widening, lengthening and re-
alignment of entry ramps and some exit ramps and installation of ITS 
infrastructure to allow ramp signals and management (refer to Section 3.3) 

 The ITS infrastructure will allow traffic monitoring (Section 3.4.1), which in turn 
informs ramp signalling (Section 3.4.2) and enables management of traffic 
congestion on the mainline M4 Motorway in response to prevailing or predicted 
traffic conditions (Section 3.4.3). A ‘backbone’ of power and communications 
connections to support new ITS infrastructure  

 Widening of the M4 Motorway between Roper Road and the Westlink M7 
interchanges and associated adjustments to existing motorway infrastructure, 
signage and water management basins (refer to Section 3.5) 

 Installation of temporary construction facilities, including construction 
compounds (refer to Section 3.8) 

 Minor adjustments to services such as electricity, gas, water and wastewater 
(refer to Section 3.9). 

3.2 Mainline Intelligent Traffic System (ITS) infrastructure 

ITS infrastructure would be installed on the mainline M4 Motorway between the Pitt 
Street overpass at Mays Hill (just west of the Church Street interchange) and the 
Great Western Highway at Lapstone and extending to the adjoining Great Western 
Highway. The type of ITS infrastructure that would be installed is described in the 
following sections. A preliminary layout of the ITS infrastructure is presented in 
Figure 3-4. Table 3-1 outlines the number of proposed ITS infrastructure. The 
location and type of ITS infrastructure may change in detailed design.  

Table 3-1 Number of proposed ITS infrastructure  

Proposed new ITS infrastructure Number 

Entry ramp VSLS (post-mounted) 59 

VMS 11 

Lane Use Management System (LUMS) gantries 88 

LUMS panels 307 

Loop detectors 703 

Traffic control signals 42 

CCTV (cameras) 111 

Emergency phones 95 

Approach road signage (RC1, RC2, RC3) 98 
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3.2.1 Vehicle Detection Systems (VDS) 

VDS provide information on flow, occupancy, speed and/or information on the length 
of vehicles passing. Vehicle detectors would be located on the motorway mainline, 
motorway ramps and at motorway maintenance bays. The VDS generally consist of 
in-pavement vehicle detectors which would be located at 500 metre intervals along 
the mainline motorway. At known incident and bottleneck locations such as 
downstream of a merge location (at an entry ramp or lane end) the distance between 
in-pavement vehicle detectors would be less than 500 metres. For example, in-
pavement vehicle detectors would generally be installed 150 metres before and after 
where an entry ramp merges with the mainline motorway.   

3.2.2 Closed Circuit Television (CCTV) 

CCTV provides visibility of the motorway and adjoining arterial/major roads, enabling 
more detailed assessment of the conditions by motorway operators. This is 
particularly useful for managing incidents or planned events.  

The existing CCTV system would be augmented to provide enhanced coverage of 
the M4 Motorway. The objective would be to provide vision from at least two CCTV 
cameras for all locations along the M4 Motorway. The location and number of CCTV 
cameras would depend upon line of sight distances and the type of CCTV technology 
deployed. CCTV cameras may be installed on stand-alone poles or other 
infrastructure such bridges or LUMS gantries. The CCTV coverage would be required 
to include the ramps and arterial/major road.  

3.2.3 Lane Use Management System (LUMS) 

A typical LUMS would consist of multiple overhead gantries holding lane use signs 
(LUS) above each lane. The LUS would indicate whether the lane is open (ie 
displaying a speed), closed or about to open/close – and could include arrows 
indicating that traffic in the lane should merge left, right or exit the motorway.  
Associated with each gantry would be a maintenance bay and emergency telephone 
to allow the safe access and parking or use as a vehicle breakdown bay. 

These gantries would be located at regular intervals along both the eastbound and 
westbound carriageways of the M4 Motorway. The distance between individual 
LUMS gantries would vary along different sections of the M4 Motorway and the 
spacing would depend upon a number of factors including typical traffic speed, traffic 
lane complexity, sight distances and location of interchanges. The distance between 
individual LUMS gantries would range between 200 metres and 600 metres. A typical 
bidirectional LUMS gantry is shown in Figure 3-1 and typical LUMS lane status 
symbols are shown in Figure 3-2. The final siting of the gantries will be determined 
during the detailed design. For assessment purposes it is assumed that the gantries 
to be installed would be consistent with those proposed on the WestConnex project.  

Each gantry will be capable of accommodating a range of possible devices including 
but not limited to variable speed limits signs, lane usage signs and incident detection 
cameras (CCTV). Examples of gantries which have been installed in Victoria are 
shown in Photo 3-1 and Photo 3-2. 
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Photo 3-1 Example of gantry which has been installed in Victoria 

 
Photo 3-2 Example of gantry which has been installed in Victoria 
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Figure 3-1 Typical LUMS gantry showing lane status symbols 

 

 

Figure 3-2 Typical LUMS lane status symbols  

3.2.4 Variable Speed Limit Signage (VSLS) 

VSLS has already been installed in the section of the M4 Motorway east of Church 
Street. On the mainline M4 Motorway, the VSLS would be installed on the LUMS 
gantries. On the entry ramps the VSLS would be standalone structures.  

3.2.5 Variable Message Signage (VMS) 

VMS are signs that display electronically generated messages and are deployed 
along the mainline to provide traveller information to motorists. These VMS are 
typically mounted on a cantilever. The messages can include letters, numbers and 
symbols. Additional VMS would be installed to complement the existing VMS system. 
Typically one VMS is deployed between each motorway junction, providing an 
average spacing between VMSs of 2,600 metres in the eastbound direction and 
3,600 metres in the westbound direction. Mainline VMS are typically cantilever 
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mounted VMS which are six metres wide with either a monochrome or colour 
display.  The sign displays four lines of 18 characters with each character letter 
height of 400mm, with full graphics capability. 

A smaller three metre by 1.1 metre electronic sign would be deployed at the 
motorway junctions to support the ramp signals. These ramp control signs would be 
deployed as cantilever mounted electronic signs capable of displaying variable 
messages at each arterial/major road approach to each motorway entry ramp. The 
sign displays four lines of 18 characters with each character letter height of 150mm, 
with full graphics capability. Sign display may be monochrome or colour display. A 
typical example of an electronic sign is shown in Figure 3-3. 

The key factors taken into consideration when placing a VMS and other electronic 
signage include: 

 Sight distance 

 Proximity to decision points  

 Proximity to change in the road environment 

 Proximity to the other roadside infrastructure 

 Background behind the sign 

 Visual impact on sensitive receivers. 

The large six metre wide VMS would not be installed on arterial roads as part of this 
project. 

 

Figure 3-3 Typical electronic signage to be used on approach roads 

3.2.6 Communications and power 

All of the ITS infrastructure would require cabling to provide power and 
communications. A “backbone” of ITS cables would be required along the whole 
length of the M4 Motorway, as well as the approach roads. The new and existing ITS 
infrastructure would all be connected to the “backbone”. There is an existing 
“backbone” cable however this does not extend the whole length of the M4 Motorway 
and may not contain sufficient capacity to support the new ITS infrastructure. Where 
possible the existing “backbone” cable and conduits would be used, however, 
considerable new lengths of cabling would be required. 
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The “backbone” would consist of two sets of 4 x 100mm conduits, with half the 
conduits containing power and the other half communications cables.  There would 
also be a primary and secondary “backbone” to provide redundancy in case one set 
of cables is damaged.  Where possible the primary and secondary backbone would 
be separated by a minimum of 2 metres. Pits would be required: 

 At least every 250 metres  

 Where there is there is an interface between different types of conduit  

 At both ends of each under road, under-waterway and bridge crossing 

 Where there is a 90 degree change in direction. 

Where possible the ITS “backbone” and associated communication and power 
conduits would be located to provide easy access for installation and maintenance 
and also to minimise the disturbance of any vegetation and other sensitive 
environmental features. At this stage the exact route of the ITS “backbone” has yet to 
be determined, however a preliminary route has been determined (refer to Figure 
3-4) to allow an assessment of impacts within this REF. From the “backbone”, 
secondary cables would originate to connect individual items of ITS infrastructure. At 
the interchanges secondary cabling would be located within about five metres of the 
road shoulders of entry ramps and at some interchanges along the shoulders of the 
exit ramps to connect ramp ITS infrastructure. The secondary cabling would extend 
along the road reserve of arterial/major roads to connect with electronic signage and 
other ITS infrastructure. 

Where cabling would be required to cross the M4 Motorway to connect to ITS 
infrastructure on the opposite carriageway, the LUMS gantries, bridges or other 
existing crossing infrastructure would be used where reasonably practicable.  
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Figure 3-4h Preliminary layout of ITS infrastructure on the mainline
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Figure 3-4i Preliminary layout of ITS infrastructure on the mainline
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Figure 3-4j Preliminary layout of ITS infrastructure on the mainline
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3.3 Design 

3.3.1 Interchange works 

The majority of the works associated with the proposal would be located around the 
interchanges and specifically the entry and exit ramps to the M4 Motorway. Typically 
the works at an interchange would consist of the following: 

 Widening, lengthening and re-alignment of the entry ramps from the arterial 
and major road interchanges to the M4 Motorway through construction of 
additional pavement. Entry ramps would be widened to a minimum of two lanes 
at the ramp signals stop line, however in most cases would be widened to 
accommodate three or more lanes. Past the ramp signalling stop line, the 
ramps would generally also require widening and lengthening to allow the safe 
merge of vehicles. The entry ramps to the M4 Motorway from the following 
interchanges would require modification:  

 Burnett Street (eastbound)  

 Coleman Street (eastbound)  

 Cumberland Highway (westbound and eastbound)  

 Prospect Highway (westbound and eastbound)  

 Reservoir Road (westbound and eastbound)  

 Westlink M7 (westbound and eastbound)  

 Wallgrove Road (westbound and eastbound)  

 Roper Road (eastbound)  

 Mamre Road (westbound and eastbound)  

 The Northern Road (westbound and eastbound)  

 Mulgoa Road (westbound and eastbound)  

 Russell Street (eastbound). 

 Widening, lengthening and re-alignment of seven exit ramps through 
construction of additional pavement. Exit ramps that would be modified include:  

 Cumberland Highway (eastbound and westbound) 

 Mamre Road (eastbound) 

 The Northern Road (eastbound and westbound) 

 Mulgoa Road (eastbound and westbound).  

 Three intersections3 would be signalised, these include:  

 Coleman Street (westbound exit ramp)  

 Reservoir Road (eastbound exit ramp and westbound entry ramp). 

 Installing Intelligent Traffic System (ITS) infrastructure on the ramps for 
coordination of traffic movements, including ramp signals, vehicle detection 
devices (VDD), electronic signage, Variable Speed Limit Signs (VSLS), cabling 
and fixed signage 

 Installing ITS infrastructure on arterial and major roads. These would be 
installed in the road reserve and would include traffic signals, vehicle detection 
devices, three metre by one metre electronic signage (arterial roads), fixed 
signage and cabling 
 

                                           
 
 
3
 The roundabout on the northern side of the Prospect Highway interchange will upgraded to traffic 

signals as part of the Prospect Highway upgrade.  
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 Minor modifications to interchanges and arterial road intersections with exit and 
entry ramps. This may include realigning kerbs, modifying or providing slip 
lanes to ramps and changing the traffic control at an intersection (eg removing 
a roundabout and replacing it with traffic signals) 

 At the Reservoir Road interchange, the westbound M4 Motorway bridge which 
extends over Reservoir Road would need to be widened to provide additional 
road pavement 

 At the Northern Road interchange a cyclist underpass is included as part of this 
proposal. However, further assessment of cyclist facilities at this interchange 
would be carried out during detailed design to determine the constructability, 
potential utilisation and cost effectiveness of providing an underpass in this 
location.  

An indicative depiction of the works that would be carried out at each interchange is 
presented in Figure 3-5. The scope of works at each interchange may change during 
detailed design. 

There would be a new interchange built at Kent Road, as part of the Werrington 
Arterial Road Stage 1 (Aurecon 2012) to provide access to and from the M4 
Motorway. The works associated with this new interchange have been assessed in a 
separate REF and include the necessary east facing ramp configurations to 
complement the M4 Smart Motorway.    
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Figure 3-5 Typical configuration of an upgraded ramp
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Figure 3-6b Coleman Street interchange upgrade
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Figure 3-6c East of Cumberland Highway interchange upgrade
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Figure 3-6d West of Cumberland Highway interchange upgrade
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Figure 3-6e East of Prospect Highway interchange upgrade
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Figure 3-6f West of Prospect Highway interchange upgrade
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Figure 3-6g East of Reservoir Road interchange upgrade
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Penrith
Christian School

ORCHARD
HILLSSOUTH

PENRITH

Th
e N

or
th

er
n 

Ro
ad

Homestead Road

Bickle
y Road

Si
m

eo
n 

R
oa

d

Frogmore Road

Diana Place

Mamble Place

M4 Motorway

Knighton Place

Lo
rd

R
oa

d

Pebworth Place

Clar
emont C

reek

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
3_F003p_r4v1_base   |   5/03/2015   |   D

R
AW

N
 B

Y: JC

0 200 m

Traffic direction

The proposal area

Potential construction compound

New road

Resurfaced road

Lane use signs mounted on gantry
structure

Variable message signs

Approximate location of 3 x 1 metre
electronic signs

ITS backbone (trench)

ITS backbone (underbore)

ITS spur (trench)

ITS spur (underbore)

Relocated noise wall

Existing noise wall to be relocated

Proposed drainage basin

Existing drainage basin TO
SYDNEY

Cut / fill

M4

M7

Great Western Highway

Cumberla
nd

Highway

The Northern
Road Interchange

Locality map

Exact location to be determined during
detailed design

EASTBOUND ENTRY RAMP

•  Widening, lengthening and realigning
    of ramp to four lanes at the stop line
•  Will provide 1052 metres of storage
•  Lengthening downstream of stop line to
    provide safe merging with M4 Motorway
•  Traffic signals, electronic signs, VSLS,
    CCTV, vehicle detection systems and
    fixed signage

Entry ramp
signals

WESTBOUND EXIT RAMP

•  Widening of westbound exit ramp
•  Storage lanes lengthened

ARTERIAL ROAD

•  Electronic signs, vehicle
    detection devices, fixed
    signage

Cyclist underpass for
the eastbound entry ramp

Figure 3-6p East of The Northern Road interchange upgrade



The North
ern

Road

Garswood Road

South Street

Aberd ee
n

C
irc

ui
t

Bickley Road

Pindari Drive

Timaru Grove

Li
nd

rid
ge

St
re

et

Holywood Way

D
ur

ab
a

Dr
iv

e Diana Place
Ko

rim
ul

Cr
es

ce
nt

Knighton Place

Bi
lw

ar
a

Cr
es

ce
nt

C
as

tle
ro

ck
 A

ve
nu

e

Pebworth Place

M4 Motorway

Moolana
Pa

ra
de

ORCHARD
HILLS

SOUTH
PENRITH

GLENMORE
PARK

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
3_F003q_r4v1_base   |   5/03/2015   |   D

R
AW

N
 B

Y: JC

0 200 m

Traffic direction

The proposal area

Potential construction compound

New road

Resurfaced road

Lane use signs mounted on gantry
structure

Variable message signs

Approximate location of 3 x 1 metre
electronic signs

ITS backbone (trench)

ITS backbone (underbore)

ITS spur (trench)

ITS spur (underbore)

Relocated noise wall

Existing noise wall to be relocated

Proposed drainage basin

Existing drainage basin TO
SYDNEY

Cut / fill

M4

M7

Great Western Highway

Cumberla
nd

Highway

The Northern
Road Interchange

Locality map

Exact location to be determined during
detailed design

EASTBOUND EXIT RAMP

•  Widening of eastbound exit ramp

WESTBOUND ENTRY RAMP

•  Widening, lengthening and realigning
    of ramp to three lanes at the stop line
•  Will provide 691 metres of storage
•  Lengthening downstream of stop line to
    provide safe merging with M4 Motorway
•  Traffic signals, electronic signs, VSLS,
    CCTV, vehicle detection systems and
    fixed signage

ARTERIAL ROAD

•  Electronic signs, vehicle
    detection devices, fixed
    signage

Entry ramp
signals

Figure 3-6q West of The Northern Road interchange upgrade



JAMISONTOWN

REGENTVILLE

GLENMORE
PARK

Mulgoa Road

HarwoodCircuit

Farra
r P

lace

M4 Motorway

Sparks Road

Warra
gamba

Crescent

Mowla Avenue

Factory Road

Neri P
lace

Jeanette Street

Nungeroo Avenue
Tea Tree Glen

Ivory Place

Cornelius Place

Gibbes Stre
et

Glenbrook Street

Manifold Crescent

Lehmann Avenue

School H
ouse Road

Clyburn Avenue

Hatchinson Crescent

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
3_F003r_r4v1_base   |   5/03/2015   |   D

R
AW

N
 B

Y: JC

0 200 m

Traffic direction

The proposal area

Potential construction compound

New road

Resurfaced road

Lane use signs mounted on gantry
structure

Variable message signs

Approximate location of 3 x 1 metre
electronic signs

ITS backbone (trench)

ITS backbone (underbore)

ITS spur (trench)

ITS spur (underbore)

Relocated noise wall

Existing noise wall to be relocated

Proposed drainage basin

Existing drainage basin TO
SYDNEY

Cut / fill

M4

M7

Great Western Highway

Cumberla
nd

Highway

Mulgoa Road
Interchange

Locality map

Exact location to be determined during
detailed design

EASTBOUND ENTRY RAMP

•  Widening, lengthening and realigning
    of ramp to four lanes at the stop line
•  Will provide 885 metres of storage
•  Retaining the existing added lane
•  Traffic signals, electronic signs, VSLS,
    CCTV, vehicle detection systems and
    fixed signage

Entry ramp
signals

WESTBOUND EXIT RAMP

•  Widening of westbound exit ramp

ARTERIAL ROAD

•  Electronic signs, vehicle
    detection devices, fixed
    signage

Existing noise walls
will be replaced

Figure 3-6r East of Mulgoa Road interchange upgrade



Factory Road

Pattys Place

Wolseley Street

Mulgoa Road

Warra
gamba Crescent

M4 Motorway

Blaikie Road

Loftu
s Stre

et

Monica
Place

Gibbes

Stre
et

Martin
 Street

Hatchinson
Crescent

JAMISONTOWN

REGENTVILLE

School House Creek

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
3_F003s_r4v1_base   |   5/03/2015   |   D

R
AW

N
 B

Y: JC

0 200 m

Traffic direction

The proposal area

Potential construction compound

New road

Resurfaced road

Lane use signs mounted on gantry
structure

Variable message signs

Approximate location of 3 x 1 metre
electronic signs

ITS backbone (trench)

ITS backbone (underbore)

ITS spur (trench)

ITS spur (underbore)

Relocated noise wall

Existing noise wall to be relocated

Proposed drainage basin

Existing drainage basin TO
SYDNEY

Cut / fill

M4

M7

Great Western Highway

Cumberla
nd

Highway

Mulgoa Road
Interchange

Locality map

Exact location to be determined during
detailed design

EASTBOUND EXIT RAMP

•  Widening of eastbound exit ramp

WESTBOUND ENTRY RAMP

•  Widening, lengthening and realigning
    of ramp to three lanes at the stop line
•  Will provide 703 metres of storage
•  Lengthening downstream of stop line to
    provide safe merging with M4 Motorway
•  Traffic signals, electronic signs, VSLS,
    CCTV, vehicle detection systems and
    fixed signage

ARTERIAL ROAD

•  Electronic signs, vehicle
    detection devices, fixed
    signage

Entry ramp
signals

Existing noise walls
will be replaced

Figure 3-6s West of Mulgoa Road interchange upgrade
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Figure 3-6t Russell Street interchange upgrade
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3.4 Traffic monitoring and management 

3.4.1 Traffic monitoring 

Monitoring traffic conditions is a key aspect of the smart motorway system. Data on 
the prevailing traffic conditions is gathered through the use of roadside technology 
linked to the control room. Detectors monitor traffic flows and speeds to provide 
operators with an understanding of conditions on the network.  

Traffic monitoring information is obtained primarily through: 

 Vehicle detection systems (VDS) (refer to Section 1.1) 

 CCTV footage (refer to Section 1.1). 

Traffic monitoring data is processed to identify incidents or congestion. Actions can 
then be applied in real time to maintain the flow of traffic. Actions can be proactive 
(anticipation of the onset of a problem, actions can be initiated to prevent the problem 
occurring) or reactive (to manage a problem that has occurred).  

A number of actions can be implemented to control traffic. This includes: 

 Allowing dynamic speed limits to be set to control traffic flow on the motorway  

 Dynamic speed limits on the entry ramps and adjacent arterial roads) to 
prevent flow breakdown  

 Signals can be set on the entry ramps (known as ramp metering), to manage 
vehicle entry onto the mainline. 

The VDS and CCTV footage allows monitoring of the performance of the 
management measures put in place.  

3.4.2 Ramp signals  

Signals on the entry ramps would control the flow of vehicles entering the motorway. 
Managing the rate of flow vehicles entering the motorway would allow the vehicles to 
join the motorway in a steady, controlled manner, making merging safer and easier. 
Ramp signals would only operate during peak hours or when VDS detect a rise in 
traffic volumes. 

Ramp signals would work by allowing one car per lane per green light to merge from 
the entry ramp onto the motorway. The length of time between the green signals 
would be the variable which controls the rate at which vehicles from the ramp enter 
the motorway. 

For the best results in terms of maintaining flow on the M4 Motorway, ramp signals 
would be activated on all ramps simultaneously. With a corridor wide deployment the 
signals would be coordinated such that mainline congestion would be balanced with 
the level of queuing experienced on a ramp by ramp basis. 

Electronic signage at the beginning of each entry ramp would provide advance notice 
as to whether the ramp signals are operating. Figure 3-7provides an example of 
ramp metering in operation. 
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Arterial road approach to entry ramp     Entry ramp and mainline merge 

Figure 3-7 Ramp signalling operational examples 

A number of upgrades are required to establish the M4 Smart Motorway system and 
to provide suitable storage for traffic on the entry ramps to allow ramp signalling. 
These are described in Section 3.3. 

3.4.3 Management of the mainline motorway 

Traffic on the mainline motorway would be managed using Lane Use Signage (LUS) 
and Variable Speed Limit Signs (VSLS), as part of the LUMS. The LUS and VSLS 
would be mounted on a series of gantries located at regular intervals and near 
interchanges. The VSLS would allow the motorway operators to adjust speed limits 
to maximise the capacity of the motorway and also to reduce speeds if incidents 
were to occur. The LUMS would allow the motorway operators to open and close 
lanes and/or alter speed limits in response to traffic conditions and incidents. For 
example traffic could be diverted around an incident and lanes closed to general 
vehicles to allow emergency services to quickly access and respond to an incident. 

Additional VMS would also be installed to provide motorists with information on traffic 
conditions, incidents, changes in traffic management and other information that 
allows motorists to plan and possibly modify their journey.   

3.5 Motorway widening 

An additional lane would be provided for both eastbound and westbound traffic 
between the Roper Road and the Westlink M7 interchanges (refer to Figure 3-8), 
increasing the number of lanes from three to four in each direction. The additional 
lanes would be constructed in the median. The works would include additional full 
depth pavement and re-sheeting of the existing motorway.  New drainage/water 
quality basins may be required to control additional flows from the pavements (refer 
to Section 6.6).  

3.6 Water management basins 

As a result of the works described in the previous sections, some existing water 
management basins would require modification due to the increase in impervious 
area draining to them or they would be directly impacted by the new infrastructure.  
Also for the widening of the M4 Motorway between the Westlink M7 and Roper Road 
interchanges, new basins would be required to minimise potential flooding impacts.  
Presented in Table 3-2 are the proposed new or modified water management basins 
and estimates of additional or new volumes for the basins.   

Where there has been an increase in the area of road pavement in a drainage 
catchment of an existing water management basin, the volume of the basin has been 
increased proportionally. However, many of the water management basins have 
been designed as freshwater wetlands and consequently modifying these basins 



 

M4 Smart Motorway  80 
Review of Environmental Factors 

may result in unacceptable impacts for little benefit. During detailed design, the 
proposed modification of each water quality basin would be assessed to determine 
whether the impacts of increasing the basin outweigh the benefits of increasing the 
basin size. Where the increased surface water runoff presents a risk to sensitive 
waterways, risk of localised flooding or has the potential to impact on council 
infrastructure, then additional stormwater management features including 
modifications to existing basins, installation of additional dry basins or swales would 
be investigated and incorporated into the design.  

Table 3-2 Proposed new basins and basin modifications as a result of the 
proposal 

Location Change    New or change in volume 

Coleman Street Eastbound Entry Ramp  New Volume = 750m
3
 

Cumberland Hwy Westbound Exit Ramp  Modification Additional 22m
3
 

Cumberland Hwy Eastbound Entry Ramp  Modification Additional 85m
3
 

Cumberland Hwy Eastbound Exit Ramp  Modification Additional 1143m
3
 

Prospect Hwy Westbound Exit Ramp  Modification Additional 57m
3
 

Prospect Hwy Westbound Exit Ramp  Modification Additional 128m
3
 

Prospect Hwy Westbound Exit Ramp  Modification Additional 180m
3
 

Prospect Hwy Westbound Entry Ramp  Modification Additional 431m
3
 

Prospect Hwy Westbound Entry Ramp  Modification Additional 793m
3
 

Prospect Hwy Westbound Entry Ramp  Modification Additional 50m
3
 

Reservoir Rd Eastbound Entry Ramp  New Two existing basins relocated 
plus additional 525 m

3
 

Reservoir Rd Westbound Entry Ramp  New Existing basin relocated 

Reservoir Rd Westbound Entry Ramp  Modification Additional 500m
3
 

Reservoir Rd Westbound Entry Ramp  Modification Additional 40m
3
 

Reservoir Rd Westbound Entry Ramp  Modification Additional 25 m
3
 

Westlink M7 Eastbound Entry Ramp  Modification Additional 27m
3
 

Mainline between Roper Road and Westlink M7  Modification Additional 190m
3
 

Westlink M7 Westbound Entry Ramp  New Volume = 500m
3
 

Mainline between Roper Road and Westlink M7  Modification Additional 100m
3
 

Mainline between Roper Road and Westlink M7  Modification Additional 100m
3
 

Mainline between Roper Road and Westlink M7  New Volume = 900m
3
 

Mainline between Roper Road and Westlink M7  New Volume = 180m
3
 

Mamre Rd Eastbound Entry Ramp  Modification Additional 200m
3
 

Mamre Rd Westbound Entry Ramp  New Volume = 150m
3
 

The Northern Rd Westbound Exit Ramp  Modification Additional 1110m
3
 

The Northern Rd Westbound Entry Ramp  New Volume = 400m
3
 

The Northern Rd Westbound Entry Ramp  Modification Additional 175m
3
 

Mulgoa Rd Eastbound Entry Ramp  New Volume = 350m
3
 

Mulgoa Rd Westbound Entry Ramp  New Volume = 195m
3
 

Mulgoa Rd Westbound Entry Ramp  New Volume = 240m
3
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3.7 Construction activities 

3.7.1 Work methodology 

Construction would be staged to minimise environmental and traffic impacts. The 
likely staging of construction activities at each interchange is described in Section 
3.7.2. Construction activities would be carried out in the following general sequence:  

 Preliminary construction activities 

 Construction of additional road pavement for sections of the M4 Motorway that 
would be widened 

 Modifications to entry and exit ramps 

 Installation of ITS infrastructure on main line M4 Motorway, interchanges and 
arterial roads 

 Other construction activities  

 Minor landscaping and urban design works 

 Installation of ITS backbone and other cabling 

 Commissioning of ITS infrastructure. 

A more detailed description of construction activities is presented below. To provide 
guidance on where and what type of construction activities would be occurring at 
specific ramps, Table 3-3 provides a summary of the main construction activities at 
each ramp. 

This proposed sequence of activities is indicative and may change once detailed 
construction planning is completed. It is also likely that some stages within the 
sequence may overlap. Following completion of works temporary structures would be 
removed and construction facilities demobilised.  
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Table 3-3 Summary of construction activities at specific ramps 

 

Ramp 

Ramp 
widening and 
lengthening 

Installation of 
ramp signalling 
or traffic signals 
at intersection 

Modify or new 
water 

management 
basins 

Retaining walls Relocation of 
noise walls 

Other 

Burnett Street (eastbound entry)        

Coleman Street (eastbound entry)        

Coleman Street (westbound exit)       

Cumberland Highway (eastbound entry)       

Cumberland Highway (westbound entry)       

Cumberland Highway (eastbound exit)       

Cumberland Highway (westbound exit)       

Prospect Highway (eastbound entry)        

Prospect Highway (westbound entry)       

Prospect Highway (westbound exit)       

Reservoir Road (eastbound entry)        

Reservoir Road (westbound entry)      Widening of M4 
overpass bridge 

Reservoir Road (eastbound exit)       

Reservoir Road (westbound exit)       

Westlink M7 (eastbound entry)        

Westlink M7 (westbound entry)       

Wallgrove Road (eastbound entry)        

Wallgrove Road (westbound entry)        

Roper Road (eastbound entry)        

Mamre Road (eastbound entry)        

Mamre Road (westbound entry)       

Mamre Road (eastbound exit)       
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Ramp 

Ramp 
widening and 
lengthening 

Installation of 
ramp signalling 
or traffic signals 
at intersection 

Modify or new 
water 

management 
basins 

Retaining walls Relocation of 
noise walls 

Other 

The Northern Road (eastbound entry)       Potential cycle 
underpass 

The Northern Road (westbound entry)       

The Northern Road (eastbound exit)       

The Northern Road (westbound exit)       

Mulgoa Road (eastbound entry)        

Mulgoa Road (westbound entry)       

Mulgoa Road (eastbound exit)       

Mulgoa Road (westbound exit)       

Russell Street (eastbound entry)       
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Preliminary construction activities 

Preliminary construction activities include: 

 Undertaking surveys to identify the construction footprint and provide additional 
input into the detailed design 

 Undertaking geotechnical and other soil investigations 

 Undertaking road dilapidation and building condition surveys 

 Adjustment, relocation and protection of public utilities and services.  

 Clearing of vegetation 

 Site establishment activities, which would include: 

 Establishment of temporary construction facilities and compound sites, 
including clearing, minor earthworks, installation of office 
accommodation, utilities and other facilities 

 Establishment of construction site fencing, signage and lighting 

 Establishment of construction site access points, traffic management 
measures, alternative public access routes and diversions. This could 
include any minor road modifications 

 Establishment of temporary drainage 

 Installation of environmental controls, including but not limited to erosion 
and sediment controls, clean water diversions and barrier fencing. 

Preliminary construction activities may be carried out at various times over the 
duration of the project corresponding to different construction stages and project 
components. For each construction stage or project component, the various types of 
preliminary activities may also be carried out collectively or in isolation, depending on 
the specific requirements of the stage or component.  

M4 widening activities 

The construction of additional road pavement for motorway widening would include 
the following stages: 

 Installation of traffic control including temporary and permanent traffic barriers, 
signage, fencing and other barriers to create a safe working environment 

 Minor demolition of kerbs and other road elements 

 Clearing of any vegetation 

 Removal and stockpiling of topsoil 

 Excavation of any excess or geotechnically unsuitable sub-soils 

 Installation of drainage infrastructure and any other services 

 Modification of existing stormwater systems including water management 
ponds and culverts 

 Importation, placement and compaction of engineered fill material 

 Construction of the road sub-base. For some road sections a concrete sub-
base may be installed using a concrete paving machine or hand pours. Steel 
reinforcing may also need to be placed before concrete paving or pours.  

 Construction of the road base. The road base would consist of either deep 
asphalt or concrete and will be installed either using machines such as a 
paving machine or hand placed 

 The wearing surface would either be a brushed concrete finish or asphalt.  
Where asphalt is used it would be dense grade on the ramps and open grade 
on the main carriageway  

 Finishing works such as concrete sawing, joint installation, line marking, kerb 
and gutter construction, installation of safety barriers, installation of street 
lighting and landscaping, installation of sign posting 

 Decommissioning and rehabilitation of construction compounds and all 
temporary works.  
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Widening and lengthening entry and exit ramps  

Typically the civil works to the ramps themselves such as earthworks, construction of 
retaining walls, modifications to drainage water quality basins and noisewalls, 
installation of new safety barriers, construction of new pavements and kerbing and 
guttering, would be carried out first, followed by upgrade of the intersections and the 
supporting ITS (ramp signalling, VMS and electronic signage, network monitoring) 
would be installed once the civil works were underway or complete. 

Ramp widening work would be carried out while maintaining traffic where possible. 
Modifications to entry and exit ramps would include the following stages: 

 Installation of traffic control including temporary and permanent traffic barriers, 
signage, fencing and other barriers to create a safe working environment whilst 
maintaining traffic movements where possible 

 Installation of access tracks and construction compounds 

 Installation of temporary works, including temporary pavement at the Russell 
Street interchange to maintain access to the entry ramp during works 

 Minor demolition of kerbs and other road elements 

 Clearing of any vegetation 

 Removal and stockpiling of topsoil 

 Excavation of any excess or geotechnically unsuitable sub-soils 

 Bridge widening (Reservoir Road) to include: 

 Bored piling ( four to six piles required) 

 Extension of the existing reinforced soil wall 

 Installation of scaffolding 

 Cast insitu headstock 

 Placement of Super T girders, temporary works such as sheet piling to 
allow the existing reinforced soil wall to be extended 

 Installation of cast insitu bridge deck and expansion joint system 

 Installation of a membrane and asphalt wearing surface 

 Installation of drainage infrastructure, water quality basins and any other 
services 

 Modification of existing stormwater systems including water management 
ponds and culverts 

 Construction of maintenance/breakdown bay 

 Installation of safety barriers where required 

 Installation of retaining walls where required  

 Adjustment to or construction of noise barriers where required 

 Importation, placement and compaction of engineered fill material 

 Construction of the road sub-base. For some road sections a concrete sub-
base may be installed using a concrete paving machine or hand pours. Steel 
reinforcing may also need to be placed before concrete paving or pours.  

 Construction of the road base.  The road base will consist of either deep 
asphalt or concrete and will be installed either using machines such as a 
paving machine or hand placed 

 The wearing surface will either be a brushed concrete finish or asphalt.  Where 
asphalt is used it will be dense grade on the ramps and open grade on the 
main carriageway  

 Finishing works such as concrete sawing, joint installation, line marking, kerb 
and gutter construction, installation of safety barriers, installation of street 
lighting and landscaping, installation of sign posting 

 Decommissioning and rehabilitation of construction compounds and all 
temporary works.  
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Installation of ITS infrastructure (including ramp signals and traffic 
signals) 

For the LUMS, VSLS, VMS, electronic signs on arterial/major roads and ramp signals 
the methodology for their installation would be similar and would include: 

 Minor demolition and clearing of vegetation 

 Excavation of soils to sufficient depth for foundations. For larger structures, 
bored piling would be required to provide an adequate depth of foundation.  

 Installation of steel reinforcement, conduits and other components of 
foundations 

 Concrete pours to finish foundations 

 Installation of ITS infrastructure on foundations 

 Connection of ITS infrastructure to power and communications including 
trenching, underboring, laying of conduits and cable and cabinet installation 

 Commissioning and testing 

 Construction of maintenance bays, where required. The construction activities 
would be similar to those described for road construction activities, however on 
a substantially smaller scale.  

Installation of ITS “backbone” and other cabling 

 Clearing of vegetation if required 

 Most of the “backbone” and other cabling would be installed via open trenching.  
This would include the following activities: 

 Excavation of a trench approximately 0.5 metres wide and one metre 
deep 

 Placement of bedding material 

 Installation of conduits 

 Backfilling of trenches with excavated material 

 Pulling cables through the conduits 

 Restoration and revegetation of disturbed areas. Where open trenching 
across roads is undertaken, the impacted road pavement would be 
replaced. 

 In some locations underboring may be required to install the backbone and 
secondary cables to minimise disturbance to roads, other infrastructure and 
environmentally sensitive features such as creeks. This would include the 
following activities: 

 Excavation of pits at either end of the underboring route, typically these 
would be up to five metres long by one metre wide and two metres deep 

 Underbores would be at varying depths depending on the nature of the 
overlying ground and prevailing ground conditions. For example bores 
beneath interchanges could be up to 20 metres below the interchange 
level 

 Site preparation at the location where the underboring equipment would 
be located.  This may include minor earthworks, installation of a concrete 
thrust block and environmental protection measures such as bunding, 
sediment and erosion control measures and temporary stockpiling areas. 

 Installation of the underboring machinery  

 Underboring including operation of the underboring equipment, spoil 
management and installation of conduits 

 Pulling cables through the conduits from the entry to receival pits 

 Removal of the underboring equipment and restoration of disturbed 
areas. 

 For some crossings of creeks, the motorway and other existing infrastructure, 
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the backbone and secondary cabling would be attached to bridges, culverts 
and gantries.  Cable trays would be attached to structures using primarily 
powered hand tools.  Conduits would be placed in the cable trays and then 
cables pulled through the conduits 

 Installation of cable pits. This would include the following activities: 

 Excavation of soils approximately 1m x1m in area and 1m deep  

 Placement of bedding material 

 Installation of precast concrete pit 

 Connection of conduits to precast concrete pit 

 Backfilling and restoration. 

For the traffic detector loops the following works would be carried out: 

 Pavement cutting using a concrete saw to create slots for traffic detector loops 

 Installation of traffic detector loops in slots 

 Minor pavement rehabilitation, possibly including localised milling and 
resheeting 

 Connection of traffic detector loops to power and communications including 
trenching, laying of conduits and cable and cabinet installation 

 Commissioning and testing. 

For the CCTV and emergency phones, the construction methodology would be 
similar to that required for the LUMS, VSLS, VMS and ramp metering signals, 
however the earthworks and foundation requirements would not be as substantial.   

Modifications to existing water management basins 

The following activities would be undertaken to modify an existing water 
management basin: 

 Ecological assessment of basin to ensure that any threatened flora and fauna 
species are identified and appropriate management measures developed (eg. 
relocation) 

 Water quality sampling and treatment (if required) to ensure that any water 
discharged from the basin meets appropriate guidelines 

 Temporary diversion of inflows to basin 

 Dewatering of basin by pumping to stormwater system, creek, another basin or 
land 

 Desilting and removal of vegetation.  If the basin is to be retained as a wet 
basin, removal of vegetation would be minimised 

 Excavation of soil to provide additional required volume 

 Compaction and lining of the new area of basin 

 Installation of overflow structures (if required) 

 Rehabilitation and landscaping of basin and disturbed areas 

 Removal of temporary inflow diversions. 

Construction of new water management basins 

The following activities would be undertaken to construct a new water management 
basin: 

 Clearing of vegetation   

 Excavation of soil to provide additional required volume 

 Compaction and lining of the new area of basin 

 Installation of drainage and overflow structures  

 Rehabilitation and landscaping of basin and disturbed areas 

 Construction of inflows such as pipes and/or diversion bunds. 
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Construction of retaining walls 

The following activities would be undertaken to construct a retaining wall: 

 Clearing of vegetation  

 Excavation of unsuitable material  

 Placement and compaction of geotechnically suitable material for wall 
foundation 

 For a piled and precast concrete panel retaining wall 

 Bored piling to construct below ground piles 

 Construction of above ground concrete piers 

 Placement of pre-cast panels between piers 

 Backfilling and compaction of geotechnically suitable material behind 
precast panels 

 For a gabion retaining wall  

 Construction and placement of gabion wire baskets 

 Filling of gabion baskets with rocks 

 Backfilling and compaction of geotechnically suitable material behind 
gabion baskets 

 Repeating the process until the required height of retaining wall is 
reached 

 Finishing works. 

Relocation of noise walls 

The following activities would be undertaken to relocate a noise wall.  Where 
reasonably practicable, the new noise wall would be constructed before removing the 
old noise wall, however this may not occur in all locations. 

 Installation of temporary noise wall (if possible) 

 Clearing of vegetation 

 Ground preparation including minor excavation and cut 

 Bored piling  

 Installation of noise wall supports attached to piles 

 Installation of pre-cast light concrete panels 

 Painting and finishing works 

 Removal of old noise wall and any temporary noise walls. 

Other construction activities 

Other construction activities would be carried out as required and would include: 

 Utility relocations and protection where required 

 Installing connections and links to existing utilities, where required, along the 
length of the project. This would involve trenching, excavation and underboring 

 Modifying kerb and guttering (and associated/impacted street furniture and 
utilities) at interchanges 

 Modifications to existing intersection traffic signals 

 Milling and re-sheeting minor areas of pavement (eg around bridge joints) 

 Realignment of pedestrian and shared pathways 

 Construction of a cycle underpass underneath the eastbound entry ramp at 
The Northern Road interchange 

 Modifying existing signs and installing new signs 

 Providing (and amending existing) road pavement markings 

 Relocation/replacement of existing noise walls 

 Landscaping, fencing and finishing works 
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 Modifications to drainage systems such as water management basins and 
stormwater pipes.  

3.7.2 Staging 

Crash data, network performance and travel speeds along the existing M4 Motorway 
(as well as likely adjacent project arterials) were considered in prioritising areas for 
construction of the Smart Motorway system.  

A staged construction and delivery program was developed to maximise benefits to 
road users which ties in with delivery of related projects such as WestConnex and 
the Werrington Arterial Road.  

The proposed delivery of the Smart Motorway system has been split into four 
separate construction stages (subject to future funding, approval and detailed design) 
described below. 

Stage 1 – M4 widening and westbound upgrades along entire length  

M4 widening 

 M4 widening in the eastbound and westbound directions between Westlink/M7 
and Roper Road. 

Westbound – Burnett Street to Russell Street 

 Upgrades to the exit ramps along the entire length 

 Intersection upgrades along the entire length 

 Upgrade entry ramps between Burnett Street and Roper Road 

 Installation of ramp signals, VSLS, LUMS, VMS and network monitoring 
between Burnett Street and Roper Road 

 Upgrade backbone to support ITS infrastructure between Burnett Street and 
Roper Road.  

All exit ramp upgrades and intersection upgrades in the westbound direction would 
be conducted in Stage 1. Entry ramp improvements and installation of ITS 
infrastructure in the westbound direction between Burnett Street and Roper Road 
would be conducted in Stage 1. The entry ramp improvements and installation of ITS 
in the westbound direction between Roper Road and Russell Street would be 
conducted as part of Stage 4.  

Widening of the M4 from 6 to 8 lanes in both directions between Westlink/M7 and 
Roper Road, would be carried out in Stage 1.  

Approximate timing for the completion of Stage 1 is 2018.  

Stage 2 – Eastbound – Burnett Street to Russell Street 

 Improve entry and exit ramps along the entire length 

 Intersection upgrades along the entire length 

 Install ramp signals, network monitoring and VMS along the entire length 

 Install VSLS and LUMS between Burnett Street and Roper Road 

 Install emergency bays and telephones 

 Upgrade backbone to support ITS infrastructure along entire length.   

All eastbound entry and exit ramps would be upgraded as part of Stage 2. The full 
suite of ITS infrastructure (ramp signals, network monitoring, VMS, VSLS and LUMS) 
between Burnett Street and Roper Road would also be installed as part of Stage 2.  

Approximate timing of Stage 2 is 2019 which would align with the opening of the first 
stage of WestConnex. 



 

M4 Smart Motorway  92 
Review of Environmental Factors 

Stage 3 – Eastbound – Roper Road to Russell Street only 

 Install VSLS and LUMS. 

Stage 3 would involve installing the remaining ITS infrastructure in the eastbound 
direction between Roper Road and Russell Street. This would complete the Smart 
motorway system in the eastbound direction. This stage would be delivered in 2020. 

Stage 4 – Westbound – Roper Road to Russell Street only 

 Upgrade entry ramps between Roper Road and Russell Street 

 Installation of ramp signals, VSLS, LUMS, VMS and network monitoring 
between Roper Road and Russell Street 

 Install emergency bays and telephones 

 Upgrade backbone to support ITS infrastructure between Roper Road and 
Russell Street. 

The remaining Smart Motorway upgrades in the westbound direction would be 
completed in 2021. 

3.7.3 Construction duration and working hours 

Construction period 

It is anticipated that a construction period of around 36-48 months would be required 
to complete the proposal (subject to funding, approval and availability). The work 
would be completed by one or more contracts as funding permits and would follow 
the staging sequence (refer to Section 3.7.2).  

Work hours 

Where possible construction works would be carried out during standard working 
hours as defined by the Interim Construction Noise Guideline (OEH 2009) and 
presented in Table 3-4. Most of the noisiest activities such as the road widening and 
ramp modifications would be likely to be able to be carried out during standard 
construction hours if a safe working site can be provided.   

However, many other construction activities, in particular those requiring full and 
partial closures of the M4 Motorway, would need to be carried out outside of standard 
working hours to prevent major disruptions to traffic and access. Temporary ramp 
closures may be required during construction and would be addressed in the detailed 
design. 

Where possible works outside standard working hours would be carried out in 
accordance with Roads and Maritime’s Environmental Noise Management Manual 
Practice Note vii (RTA, 2001).  However it is unlikely that respite work periods would 
be able to be complied with. The proposal is expected to require an environmental 
protection licence under the PoEO Act (refer to Section 4.4.1) and approval from 
EPA would therefore be required for activities outside of standard working hours. 
Other relevant agencies and affected members of the community would be provided 
with notification of any works proposed outside of standard working hours.  

Table 3-4 Standard working hours 

Day Start time Finish time 

Monday to Friday 7am 6pm 

Saturday 8am 1pm 

Sunday and public holidays No work 
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3.7.4 Plant and equipment 

The types of construction equipment likely to be used for the proposal would include 
(but would not necessarily be limited to) the following: 

 Chainsaw  

 Ashphalt milling machine 

 Bobcat  

 Paving machine 

 Pneumatic jack hammer  

 Dozer 

 Excavators    

 Backhoe (7.5 tonne JCB) 

 Grader  

 Elevated working platform 

 Trucks (10,15, 20 tonne)  

 Grinder  

 Hand tools 

 Hydromulching equipment  

 Mobile cranes  

 Tipper truck  

 Tower Crane 

 Plate compactor Bogies 

 Concrete truck/agitator  

 Piling rig (Bored and Vibratory) 

 Concrete pumps  

 Generators 

 Grout mixer and pump  

 Line marking plant 

 Smooth drum roller   

 Front end loader  

 Material processing equipment  
(Mobile Jaw Crusher – 50 
tonne) 

 Vibratory roller 

 Stabilisation plant 

 Jet blasting and shotcreting 
machines 

 Compressor  

 Track mounted boring 
machines (for trenchless 
conduit installation) 

 Trenchers and cable and 
conduit laying machinery. 

 

 

The final selection of plant and equipment would be carried out during detail 
construction planning and ultimately proposed by the construction contractor. 

3.7.5 Earthworks 

The major components of the proposal which would require substantial earthworks 
would be the ramps and motorway widening. The typical earthworks methodology for 
the widening of the motorway and modifications to the ramps is described in Section 
3.7.1. 

Viable top soil would be excavated and stockpiled for later reuse in the final 
landscaping. Stockpiling of top soil would generally be carried out at the local 
construction compound sites or approved stockpile locations. It is estimated that of 
the 32,489 m3 of topsoil generated from the proposal, 5,538 m3 would be reused and 
26,951 m3 would require disposal off site.  

Subsoil material such as rock and soils would be excavated to the required depth.  
Where possible this material would be treated (eg crushed and mixed with other 
material) and reused for road construction or for landscaping. However it would be 
likely that some material would not be suitable for road construction or landscaping 
and would require disposal off site. Further geotechnical studies would be required to 
determine the type and suitability of sub soil material for reuse. It is estimated that 
approximately 260,000 cubic metres of subsoil material would be excavated with 
approximately 168,000 suitable for reuse, leaving approximately 92,000 which cannot 
be reused. 

Engineered fill material would need to be imported to site to provide suitable material 
for road construction. It is estimated that approximately 82,000 cubic metres of fill 
material would be required for road construction.  
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Earthworks for the ITS infrastructure would be minor and would consist of excavation 
for the foundations for large ITS infrastructure such as VMS, LUMS and VSLS and 
trenching for the ITS “backbone” and secondary cables. There would also be some 
earthworks associated with the provision of maintenance bays for the ITS 
infrastructure. The material excavated for the ITS infrastructure would either be used 
to backfill the cabling trenches or reused on site where possible. 

3.7.6 Source and quantity of materials 

A variety of other materials would be required for the construction of the proposal. 
Estimates of the quantities of these materials (excluding the ITS infrastructure) are 
presented in Table 3-5. As the ITS infrastructure would largely be pre-assembled it is 
difficult to estimate the quantities of the specific materials in each individual ITS 
component. The approximate number of each individual ITS component is presented 
in Table 3-6. 

Table 3-5 Estimate of types and quantities of materials for construction 

Description Approximate quantities 

Concrete 29,000 m
3
 

Asphalt 32,000 tonnes 

Road base materials  5,000 m
3
 

Select material* 35,000 tonnes 

*imported material such as crushed rock 

Table 3-6 Estimate of types and number of ITS infrastructure 

Description Approximate numbers 

Traffic Detectors 703 

CCTV 111 

LUMS Gantries* 68 – unidirectional     

20 – bidirectional    

VSLS – Entry ramps 59 

Mainline VMS 11 

Ramp traffic control signals 42   

Electronic signs (various sizes) 98  

Emergency phones 95 

*A bidirectional gantry straddles east and westbound carriageways with road signs on both sides. 
Unidirectional refers to gantry over only one carriageway.  

3.7.7 Traffic management and access 

The majority of construction traffic movements would relate to removal or importation 
of fill for the earthworks phase of the proposal and transport of concrete and asphalt 
in trucks for the construction of the road pavement. There would also be a large 
number of vehicle movements associated with the delivery and installation of the ITS 
infrastructure. 

As discussed in Section 3.7, the ramp widening and motorway widening would not 
require the long-term closure of lanes or ramps for construction. The staging 
schedule has been developed to allow construction to be carried out whilst 
maintaining traffic. Construction traffic management would be further developed 
during detailed design, and whilst not envisaged, any potential road closures required 
as a result of the works would be developed in consultation with the Roads and 
Maritime Traffic Management Centre. Temporary ramp or lane closures may also be 
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required for site establishment, delivery of material and finishing work, however these 
would be carried out in low traffic periods.  

Road closures may also be required for the following construction activities: 

 Closure of Reservoir Road westbound entry ramp during widening of the bridge 
over Reservoir Road 

 Closure of one of the carriageways of the Nepean River Bridge may be 
necessary during bridge widening works 

 Installation of gantries over the mainline M4. This would require closure of all 
lanes of one carriageway as the gantry would bridge the whole carriageway  

 The construction of the foundations for the ITS infrastructure (and associated 
maintenance bays) immediately adjacent to road pavement would require the 
closure of at least one adjacent lane to provide a safe working area. As the 
foundations for individual items of ITS infrastructure may take anywhere 
between two days and two weeks to construct and there are over 400 items of 
ITS infrastructure which require foundations, there would be a large number of 
lane closures over a long period required 

 Closure of hard shoulder during M4 widening and, as such, likely prohibition of 
cyclists from the motorway during this stage of construction  

 Localised closure/diversion of cyclepaths during ramp upgrades  

 The construction compound required for the Burnett Street ramp upgrades. 

Road closures would generally occur as overnight shut downs between the hours of 
10pm and 5am where possible. Notice would be given well in advance and 
diversions would be in place. 

Generally these lane closures would be outside of standard working hours, however 
some lane closures may occur during low traffic periods in standard working hours. 
Section 6.1 provides further information on construction traffic impacts. 

3.8 Ancillary facilities 

Local construction compounds would be required at each of the interchanges and at 
the motorway widening locations.  

Potential locations for construction compounds have been identified and assessed, 
however it should be recognised that these may change during the detailed 
construction planning process. These sites would be about 800m2 and would contain: 

 Site sheds and amenities for workers 

 Vehicle parking areas 

 Storage areas for plant, equipment and materials. 

The potential locations for construction compounds are presented in Figure 3-4 and 
listed in Table 3-7. Should these sites change significantly during the detailed design 
process, further assessment would be carried out.  

Table 3-7 Construction compound locations 

Interchange location  Potential construction compound location 

Burnett Street  A 50m section of land covering the existing road at the connection of 
Railway Street and Auburn Street. 

Coleman Street  An approximately 50m long triangular section of cleared land adjacent to 
the start of east bound entry ramp 

Cumberland Highway  A 90m stretch of cleared land alongside the entry ramp at the end of 
Florence Street  

 A 120m stretch of cleared land along the M4 motorway road verge at the 
end of Berith Road.  
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Interchange location  Potential construction compound location 

Prospect Highway  A 140m long strip of cleared land adjacent to entry ramp at the end of 
Bartholomews Place 

 A 160m strip of land to the west of the Prospect Highway interchange, 
between the western off ramp and Prospect Highway/Reconciliation 
Road  

Reservoir Road  An approximately 80m x 40m area of cleared land to the west of 
Reservoir Road, just south of Honeman Close 

 A 120 metre section of Boiler Close to the east of Reservoir Road 

 An approximately 90 metre strip of road verge to the west of Reservoir 
Road immediately south of the M4. 

M7 Westlink  An approximately 120m x 90m block of land to the east of the eastbound 
entry ramp adjacent to Pikes Lane 

Wallgrove Road  An approximately 170m strip of land to the west of Wallgrove Road, 
between the westbound entry ramp and the M4 

Roper Road  A block approximately 90m long alongside the eastbound entry ramp on 
the south side  

 A slightly smaller block of land alongside the eastbound entry ramp on 
the north side, extending up to the end of Shepherd Street 

Mamre Road  An approximately 100m x 180m area to the north of the eastbound exit 
ramp, on the corner of Ainsbury Road and Mamre Road. 

Northern Road  An approximately 40m section of land alongside the eastbound entry 
ramp at the end of Simeon Road. 

 An approximately 80m stretch of land to the south of the westbound entry 
ramp alongside the Northern Road. 

Mulgoa Road  A 100m stretch of land to the north of the eastbound entry ramp 
alongside Clyburn Avenue 

 An approximately 70m long block of land alongside Mulgoa Road at the 
end of the westbound exit ramp. 

 A 110m x 70m rectangular section of land to the south of the 
M4motorway alongside Factory Road. 

Russell Street  A 70m x 35m rectangle block of land encompassing land beneath the 
bridge over the Nepean River, alongside River Road. 

 70m x 40m rectangle block of land in parkland off Tattersall Place to the 
north of the M4 motorway 

 A narrow strip of land adjacent to the westbound entry ramp 

 A vacant block of land near the eastbound entry ramp at the end of 
Gough Street 

M4 widening  Construction compounds would be set up within the existing median. 

Some interchanges may contain more than one local site compound depending on 
the scope, number and timing of the ramp widening activities. Where possible the 
construction compounds would be located adjacent to construction areas for ramp 
widening. The local site compounds would be located within the M4 Motorway 
corridor in the majority of cases, however there may be interchanges where no 
suitable land would be available or the impacts of locating the compounds within the 
M4 Motorway corridor are greater than alternative locations. Roads and Maritime 
also owns some land outside but adjacent to the M4 Motorway and this land may be 
used for site compounds. If sites are proposed other than those listed in Table 3-7, 
further assessment would be carried out during construction planning to identify, 
avoid or manage potential environmental and social impacts. If Roads and Maritime 
owned land is not available in or adjacent to the corridor, Roads and Maritime may 
lease suitable land or properties outside the M4 Motorway corridor for construction 
compounds, however this would only be likely at relatively few, if any locations. The 
criteria for locating local site compounds would be: 
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 Relatively level site requiring minimal earthworks 

 Good access to construction area 

 Good access to local, arterial or other major road 

 Good access to services (such as power, telecommunications, water) 

 No impact on heritage sites or Ecologically Endangered Communities or other 
sensitive environmental features 

 Minimal clearing of vegetation 

 Distant from sensitive receivers such as residences, schools and churches. 

For the road widening works, larger site compounds would be required due to the 
greater scale of works. These compounds would be either located in the median or in 
areas directly adjacent to construction works. Sufficient land is located in these areas 
where road widening works are proposed. 

For the installation of the ITS infrastructure, the local site compounds at the 
interchanges would be utilised as far as reasonably practicable. A number of larger 
regional site compounds would also be required especially for the storage and 
potential pre assembly, of the ITS infrastructure before its installation. Potential 
construction compounds were identified which would require no vegetation 
clearance. Walkover surveys were conducted on these sites to identify any potential 
Aboriginal heritage or flora and fauna issues prior to inclusion in the proposal area. 
Some of the sites nominated in the REF may be suitable for these regional 
compounds however, it will be up to the construction contractor to identify 
appropriate sites. As noted above, if sites are required other than those nominated in 
Table 3-7 further assessment in terms of environmental and social impacts would be 
carried out during the construction planning phase.  

The general methodology for the installation of the construction compounds would 
include: 

 Clearing of vegetation – while this would be minimised where possible, 
landscaped vegetation planted for the M4 Motorway or regrowth of vegetation 
would need to be cleared at some sites 

 Establishment of environmental controls (such as erosion and sedimentation 
controls) 

 Minor earthworks to establish a suitably graded site and access roads 

 Placement of hardstand such as crushed concrete 

 Installation of site sheds 

 Connection of services 

 Fencing and other minor works. 

At the end of the construction the site compounds would be decommissioned and the 
site rehabilitated and re-landscaped. 

3.9 Public utility adjustment 

Public utilities or services are generally located on the interchanges and ramps along 
the motorway corridor. The scope of utility adjustments required is anticipated to be a 
relatively minor component of the overall the works.  

Identification of potentially impacted utilities occurred during preparation of the 
concept design. Consultation was carried out with the utility authorities to determine 
the requirements of each service authority, future utility service needs and to 
determine measures to minimise conflicts and construction risk. Further consultation 
with these service providers would be carried out as part of the detailed design.  
The utilities to be adjusted or relocated are listed in Table 3-8. 
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Generally, each entry ramp accommodates longitudinal utilities such as the Roads 
and Maritime ITS conduits and electrical conduits for street lighting. These would be 
relocated within the road corridor where pavement widening is required. Transverse 
utilities, such as sewer, water and gas, would be assessed at each location and 
would be protected or relocated as required. Given, however, that the extent of the 
civil works would be limited to widening of existing pavements, relocations are 
generally not anticipated to be required for these transverse services. 

ITS equipment would require power and communications services to be provided to 
each device. Whilst the existing M4 Motorway ITS cabling could be used to provide 
some of these services, generally it will be augmented with a new communications 
backbone, incorporating an electrical power supply. Footings for proposed ITS 
structures would be adjusted to avoid deep transverse services where reasonably 
practicable.  

3.10 Property acquisition 

No private property would need to be acquired for the proposal. Easements may 
need to be created in some locations for the ITS infrastructure in areas outside the 
existing M4 Motorway corridor. Land outside the M4 Motorway corridor may also 
need to be temporarily leased for construction compounds. 
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Table 3-8 Utilities to be adjusted or relocated  

Eastbound/Westbound Utility  Reason for adjustment/ protection Proposed adjustment/relocation 
strategy 

Extent of 
works* 

Burnett Street   

Eastbound entry 
ramp 

Street lighting 1 x 50mm Entry ramp widening Relocation length: 220m Ramp 

Electrical & Street lighting 2 x 50mm and 4 
x 100mm 

Left turn lane widening on Burnett 
Street 

Relocation length: 30m Arterial road 

Electrical Overhead lines (local) Left turn lane widening on Burnett 
Street 

Relocate 60m power line, 1 power pole Arterial road 

Electrical Overhead lines (local) Construction safety Relocate 40m power line, 1 power pole Arterial road 

Electrical & Street lighting Overhead lines 
(local) 

Construction safety Relocate 70m power line, 1 power pole Ramp 

Gas main 1 x 32mm Nylon Left turn lane widening on Burnett 
Street 

Provide protection slab area: 10 x 2m Arterial road 

Sewer main 225mm Entry ramp widening Relocation length: 20m 
Provide protection slab area: 20x2m 

Ramp 

Communication 3 x 100mm Left turn lane widening on Burnett 
Street 

Relocation length: 10m Arterial road 

Communication 2 x 100mm Entry ramp widening Relocation length: 20m Ramp 

Optic Fibre  Left turn lane widening on Burnett 
Street 

Relocation length: 60m Arterial road 

Communication 2 x 80mm Entry ramp widening Relocate length: 40m Ramp 

Water main 900mm  Left turn lane widening on Burnett 
Street 

Relocation length: 20m Arterial road 

Water main 150mm  Left turn lane widening on Burnett 
Street 

Relocation length: 30m Arterial road 

Water main 100mm  Entry ramp widening Relocation length: 25m Ramp 

Water main 300mm  Entry ramp widening Relocation length: 30m 
Protection slab area: 30x2m 

Ramp 

Coleman Street   

Eastbound entry 
ramp 
 

Electrical  Entry Ramp widening - Impacted by 
earthworks and new pavement  

Protection slab area: 20x2m Ramp 

Sewer main disused Entry Ramp widening  - Impacted by 
earthworks cutting and proposed 
pavement  

Removed and capped Ramp 

Communication 100mm PVC Entry Ramp widening - Impacted by 
earthworks and new pavement  

Protection slab area: 20x2m Ramp 

Water main 200mm  Entry ramp widening Protection slab area: 20x2m Ramp 
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Eastbound/Westbound Utility  Reason for adjustment/ protection Proposed adjustment/relocation 
strategy 

Extent of 
works* 

Water main 300 mm Entry ramp widening Protection slab area: 15x2m Ramp 

Communication Telephone Entry ramp widening Relocation length: 10m Ramp 

Water main 300mm  Entry ramp widening Protection slab area: 50x2m Ramp 

Water main 100mm  Entry ramp widening Protection slab area: 30x2m Ramp 

Sewer main 400mm Entry ramp widening Protection slab area: 40x2m Ramp 

Cumberland Highway   

Eastbound entry 
ramp  

Street lighting 1 x 50mm Entry ramp widening Relocation length: 260m Ramp 

Electrical  Entry ramp widening Relocation length: 200m Ramp 

ITS  Entry ramp widening .  Ramp 

Sewer main 150mm disused Entry ramp widening Removal length: 30m Ramp 

Sewer main 150mm disused Entry ramp widening Removal length: 80m Ramp 

Sewer main 150mm disused Entry ramp widening Removal length: 60m Ramp 

Sewer main Disused Entry ramp widening Removal length: 30m Ramp 

Communication Telephone Entry ramp widening Relocation length: 200m Ramp 

Westbound entry 
ramp  
 

Street lighting 1 x 80mm Entry ramp widening Relocation length: 730m Ramp 

Gas main 1 x 75mm Entry ramp widening Relocation length: 20m 
Protection slab area: 20x2m 

Ramp 

ITS 2 x 80mm Entry ramp widening Relocate or retain utility.  Ramp 

ITS  Entry ramp widening .  Ramp 

Sewer main 450mm Entry ramp widening Relocation length: 30m 
Protection slab area: 30x2m 

Ramp 

Sewer main 300mm Entry ramp widening Relocation length: 30m 
Protection slab area: 30x2m 

Ramp 

Communication 11 x 100mm Entry ramp widening Relocation length: 20m Ramp 

Eastbound exit 
ramp 

Electrical Street lighting Exit ramp widening Relocation length: 180m Ramp 

Westbound exit 
ramp 

Sewer main 150 SWG Exit ramp widening Protection slab area: 2x5m Ramp 

Communication 80mm PVC Exit ramp widening Relocation length: 35m Ramp 

Electrical Street lighting Exit ramp widening Relocation length: 260m Ramp 

Electrical Street lighting Exit ramp widening Relocation length: 130m Ramp 

Prospect Highway   

Eastbound entry 
ramp 

Street lighting 1 x 50mm Entry ramp widening Relocation length: 650m Ramp 

Electrical 6 x 125mm and 2 x 50mm Entry ramp widening Relocation length: 25m Ramp 

Electrical  Entry ramp widening Relocation length: 30m Ramp 

Communication  Entry ramp widening Relocation length: 30m Ramp 

Communication  Entry ramp widening Relocation length: 30m Ramp 
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Eastbound/Westbound Utility  Reason for adjustment/ protection Proposed adjustment/relocation 
strategy 

Extent of 
works* 

Water main 500mm Entry ramp widening Relocation length: 25m 
Protection slab area: 25x2m 

Ramp 

Water main 750mm Entry ramp widening Relocation length: 25m 
Protection slab area: 25x2m 

Ramp 

Water main 375mm Entry ramp widening Relocate length: 20m 
Protection slab area: 20x2m 

Ramp 

Westbound entry 
ramp 

Electrical 2 x Directional Bore Entry ramp widening Relocation length: 20m Ramp 

Electrical 50mm and 125mm Entry ramp widening Relocation length: 10m Ramp 

Street lighting 1x50mm Entry ramp widening Relocation length: 650m Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 520m Ramp 

Water main 1350mm Entry ramp widening Relocation length: 20m 
Protection slab area: 20x2m 

Ramp 

Water main 1250mm Entry ramp widening Relocation length: 20m 
Protection slab area: 20x2m 

Ramp 

Reservoir Road   

Eastbound entry 
ramp 

Street lighting  Left turn lane widening on Reservoir 
Road 

Relocation length: 700m Arterial road 

Electrical 2  x 125mm conduit Left turn lane widening on Reservoir 
Road 

Relocation length: 100m Arterial road 

Electrical 4 x conduits, 50 & 120mm Entry ramp widening Relocation length: 40m Ramp 

Electrical  Local Road widening Relocation length: 100m Arterial road 

Communication  Entry ramp widening Protection slab area: 40mx2 Ramp 

Communication  Entry ramp widening Protection slab area: 30mx2 Ramp 

Communication  Entry ramp widening Relocation length: 30m Ramp 

Communication  Entry ramp widening Relocation length: 10m Ramp 

Communication 3 x 100mm  Entry ramp widening Protection slab area: 10x2m Ramp 

Water main 900mm Entry ramp widening Relocation length: 40m 
Protection slab area: 40x2m 

Ramp 

Water main 500mm Integral with W 10.3 Relocation length: 40m 
Protection slab area: 40x2m 

Ramp 

Water main 375mm Entry ramp widening Relocation length: 40m 
Protection slab area: 40x2m 

Ramp 

Westbound entry 
ramp 

Street lighting Electrical Entry ramp widening Relocation length: 300m Ramp 

Electrical 50mm PVC Entry ramp widening Relocation length: 20m Ramp 

Street lighting Electrical Entry ramp widening Relocation length: 20m Ramp 

ITS  Entry ramp widening Relocation Ramp 
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Eastbound/Westbound Utility  Reason for adjustment/ protection Proposed adjustment/relocation 
strategy 

Extent of 
works* 

Communication Optic fibre Entry ramp widening Relocation length: 30m Ramp 

Westlink M7  

Eastbound entry 
ramp 

Electrical For lighting Entry ramp widening Relocation length: 140m Ramp 

Gas main Trunk main 7000KPa Entry ramp widening Protection slab area: 40x2m Ramp 

Westbound entry 
ramp 

Electrical Cable Entry ramp widening Relocation length: 1150m Ramp 

Wallgrove Road   

Eastbound entry 
ramp 

Street lighting 1 x 50mm Entry ramp widening Relocation length: 180m Ramp 

Gas main 150mm HP gas main Entry ramp widening Relocation length: 15m 
Protection slab area: 15x2m 

Ramp 

Gas main Trunkmain 7000 Kpa Entry ramp widening Protection slab area: 20x2m Ramp 

ITS 2 x 80mm Entry ramp widening Relocation Ramp 

Sewer main 150mm  Entry ramp widening Protection slab area: 20x2m Ramp 

Communication Comms cable Entry ramp widening Relocation length: 200m Ramp 

Water main Disused Entry ramp widening Remove disused  Ramp 

Westbound entry 
ramp 

Communication Optic fibre Entry ramp widening Relocation length: 40m Ramp 

Street lighting 1 x 50mm Entry ramp widening Relocation length: 350m Ramp 

Street lighting 1 x 50mm Entry ramp widening Relocation length: 350m Ramp 

Electrical Cable Entry ramp widening Relocation length: 30m Ramp 

Electrical Cable Entry ramp widening Relocation length: 30m Ramp 

Electrical 2 x conducts Entry ramp widening Relocation length: 40m Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 40m Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 70m Ramp 

Communication 100mm PVC Entry ramp widening Relocation length: 40m Ramp 

Water main 250mm Entry ramp widening Relocate length: 60m 
Protection slab area: 20x2m & 20x2m 

Ramp 

Roper Road   

Eastbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 620m Ramp 

Electrical Underground reticulation 3 x 
conduits 

Entry ramp widening Relocation length: 40m Ramp 

Electrical Underground reticulation 3 x 
conduits 

Entry ramp widening Relocation length: 30m Ramp 

Gas main 110mm  Entry ramp widening Protection slab area: 40x2m and 30x2m Ramp 

ITS  Entry ramp widening Relocation Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 550m Ramp 

Sewer main 1200mm Entry ramp widening Protection slab area: 40x2m Ramp 
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Eastbound/Westbound Utility  Reason for adjustment/ protection Proposed adjustment/relocation 
strategy 

Extent of 
works* 

Communication 1 x 50mm Entry ramp widening Relocation length: 180m Ramp 

Communication 1 x 50mm Entry ramp widening Relocation length: 30m Ramp 

Communication 1 x 50mm Entry ramp widening Relocation length: 20m Ramp 

Communication 100mm  Entry ramp widening Relocation length: 40m Ramp 

Mamre Road   

Eastbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 580m Ramp 

ITS  Entry ramp widening Relocation Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 10m Ramp 

Communication  Entry ramp widening Relocation length: 590m Ramp 

Westbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 680m Ramp 

Electrical Street light Entry ramp widening Relocation length: 10m Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 20m Ramp 

Communication 8 x 100mm Entry ramp widening Relocation length: 20m Ramp 

Communication 100mm Entry ramp widening Relocation length: 80m Ramp 

Water main 200mm Entry ramp widening Relocation length: 30m Ramp 

Eastbound exit 
ramp 

Electrical Street light Exit ramp widening Relocation length: 150m Ramp 

Electrical  Exit ramp widening Relocation length: 50m Ramp 

Communication  Exit ramp widening Relocation length: 45m Ramp 

Communication  Exit ramp widening 
Drainage culvert 

Relocation length: 40m Ramp 

Communication Optic fibre Exit ramp widening 
Drainage culvert 

Relocation length: 40m Ramp 

The Northern Road   

Eastbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 480m Ramp 

Electrical  Entry ramp widening Relocation length: 20m Ramp 

Electrical  Entry ramp widening Relocation length: 60m Ramp 

Electrical  Entry ramp widening Relocation length: 20m Ramp 

ITS  Entry ramp widening Relocation Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 60m Ramp 

Communication 6 x 100mm Entry ramp widening Relocation length: 60m Ramp 

Water main 100mm Entry ramp widening Relocation length: 20m 
Protection slab area: 20x2m 

Ramp 

Water main 200mm Entry ramp widening Relocation length: 60m 
Protection slab area: 10x2m & 20x2m 

Ramp 

Westbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 150m Ramp 

Street lighting  Entry ramp widening Relocation length: 330m Ramp 
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Eastbound/Westbound Utility  Reason for adjustment/ protection Proposed adjustment/relocation 
strategy 

Extent of 
works* 

Communication Optic fibre Entry ramp widening Relocation length: 10m Ramp 

Water main 150mm Entry ramp widening Relocation length: 20m 
Protection slab area: 20x2m 

Ramp 

Eastbound exit 
ramp 

Electrical Street light Exit ramp widening Relocation length: 15m Ramp 

Electrical Street light Exit ramp widening Relocation length: 50m Ramp 

Electrical Street light Exit ramp widening Relocation length: 35m Ramp 

Westbound exit 
ramp 

Electrical Street light Exit ramp widening 
Drainage channel 

Relocation length: 530m Ramp 

Electrical Street light Exit ramp widening Protection slab area: 2x2m Ramp 

Communication Optic fibre Exit ramp widening Relocation length: 25m Ramp 

Water main 200mm Exit ramp widening Protection slab area: 20x2m Ramp 

Communication P100 x 2 Exit ramp widening Relocation length: 20m Ramp 

Mulgoa Road   

Eastbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 380m Ramp 

ITS  Entry ramp widening Relocation Ramp 

Communication Optic fibre Entry ramp widening Relocation length: 620m Ramp 

Westbound entry 
ramp 

Electrical Street lighting Entry ramp widening Relocation length: 500m Ramp 

Eastbound exit 
ramp 

Electrical Street lighting Exit ramp widening Relocation length: 50m Ramp 

Westbound exit 
ramp 

Gas main 110mm  Exit ramp widening Relocation length: 30m Ramp 

Gas main 150mm Exit ramp widening Relocation length: 45m Ramp 

Water main 250mm Exit ramp widening Relocation length: 30m Ramp 

Sewer main 300mm Exit ramp widening Relocation length: 35m Ramp 

Sewer main 300mm Exit ramp widening Relocation length: 35m Ramp 

Sewer main 450mm Exit ramp widening Relocation length: 40m Ramp 

Sewer main 450mm Exit ramp widening Relocation length: 40m Ramp 

Communication  Exit ramp widening Relocation length: 35m Ramp 

Communication Optic fibre Exit ramp widening Relocation length: 40m Ramp 

Electrical Underground Exit ramp widening Relocation length: 40m Ramp 

Electrical Street lighting Exit ramp widening Relocation length: 300m Ramp 

Electrical Overhead lines (local) Exit ramp widening Relocation unit: 1 pole Ramp 

Russell Street   

Eastbound entry 
ramp 

Street lighting  Entry ramp widening Relocation length: 360m Ramp 

*highlights locations where adjustments to services would extend beyond the ramp to the arterial/major road 
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4 Statutory and planning framework  

This chapter provides the statutory and planning framework for the proposal and considers 
provisions of relevant State and Commonwealth legislation, plans and polices.  

4.1 State environmental planning policies 

4.1.1 State Environmental Planning Policy (Infrastructure) 2007 

The objective of the State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) is to 
facilitate the effective delivery of infrastructure across the State.  

Clause 94 of ISEPP permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. 
As the proposal is for a road and is to be carried out on behalf of Roads and Maritime, it can 
be assessed under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A 
Act). Development consent from the relevant councils or the Minister for Planning is not 
required. 

The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 
(NPW Act) and would not affect land or development regulated by State Environmental 
Planning Policy No. 14 – Coastal Wetlands, State Environmental Planning Policy No. 26 – 
Littoral Rainforests, State Environmental Planning Policy (State and Regional Development) 
2011 or State Environmental Planning Policy (Transitional Major Projects) 2005. 

Part 2 of the ISEPP contains provisions for public authorities to consult with local councils 
and other public authorities before the start of certain types of development. Consultation, 
including consultation as required by ISEPP (where applicable), is discussed in Chapter 5 of 
this REF. 

4.1.2 State Environmental Planning Policy (Western Sydney Employment Area) 
2009 

The objective of the State Environmental Planning Policy (Western Sydney Employment 
Area) 2009 (SEPP WSEA) is to promote economic development and employment by 
protecting and enhancing land for employment purposes. ITS infrastructure cable on the 
southern side of the M4 Motorway between the Roper Road and Westlink M7 interchanges 
is located within land controlled by the SEPP WSEA. Table 4-1 outlines the zones affected 
by the proposal, as well as zone objectives and the proposals consistency with these 
objectives. 
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Table 4-1 SEPP WSEA zones affected by the proposal  

 

4.1.3 State Environmental Planning Policy (Western Sydney Parklands) 2009  

The objective of the State Environmental Planning Policy (Western Sydney Parklands) 2009 
(SEPP WSP) is to provide controls to develop the Western Sydney Parklands into a multi-
use urban parkland. A potential construction compound for the proposal is located within 
land controlled by the SEPP WSP. This potential construction compound is a redundant 
facility used during the construction of the Westlink M7 – and still contains internal roads, 
parking areas, most site services and building footings.  Consequently to reactivitate the 
compound, minimal additional works would be required and the impacts would be very 
minor.   

In accordance with Clause 12 of the SEPP WSP, a consent authority must not consent to 
the carrying out of any development on land unless it has considered whether there would 
be any impact to the Western Sydney Parklands. Matters to be considered by the consent 
authority are discussed in Table 4-2. 

Table 4-2 SEPP WSP matters to be considered by the consent authority    

Matters to be considered by the consent authority  Comment  

The impact on drinking water catchments and associated 
infrastructure 

The construction compound would not impact 
drinking water catchments or associated 
infrastructure 

The impact on utility services and easements The construction compound would not impact upon 
utilities or any easements. 

SEPP WSEA Zone  Objective  Consistency of the 
proposal with the 
objectives  

E2 Environmental 
Conservation   

 To protect, manage and restore areas of high 
ecological, scientific, cultural or aesthetic values 

 To prevent development that could destroy, damage 
or otherwise have an adverse effect on those 
values. 

Permitted with development 
consent. However it should 
be noted that the ISEPP 
prevails over this SEPP and 
the proposal can be 
undertaken without 
development consent. 

Section 6.2 of this REF 

assesses potential impacts 
of the proposal on 
Biodiversity.   

IN1 General 
Industrial  

 To facilitate a wide range of employment-generating 
development including industrial, manufacturing, 
warehousing, storage and research uses and 
ancillary office space 

 To encourage employment opportunities along 
motorway corridors, including the M7 and M4 

 To minimise any adverse effect of industry on other 
land uses 

 To facilitate road network links to the M7 and M4 
Motorways 

 To encourage a high standard of development that 
does not prejudice the sustainability of other 
enterprises or the environment 

 To provide for small-scale local services such as 
commercial, retail and community facilities 
(including child care facilities) that service or support 
the needs of employment-generating uses in the 
zone. 

Permitted with development 
consent.  However it should 
be noted that the ISEPP 
prevails over this SEPP and 
the proposal can be 
undertaken without 
development consent. 

The proposal is consistent 
with the second and fourth 
objectives.  
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Matters to be considered by the consent authority  Comment  

The impact of carrying out the development on 
environmental conservation areas and the natural 
environment, including endangered ecological 
communities 

The construction compound would not result in any 
additional impacts on environmental conservation 
areas or endangered communities.  Some minimal 
trimming of existing planted vegetation during 
construction may be required. 

The impact on the continuity of the Western Parklands as 
a corridor linking core habitat such as the endangered 
Cumberland Plain Woodland 

The construction compound would not affect the 
continuity of the Western Parklands as a corridor 
linking core habitat such as the endangered 
Cumberland Plain Woodland. 

The impact on the Western Parkland’s linked north-south 
circulation and access network and whether the 
development will enable access to all parts of the 
Western Parklands that are available for recreational use 

The construction compound is not part of any north-
south circulation route and would not affect 
recreational access. 

The impact on the physical and visual continuity of the 
Western Parklands as a scenic break in the urban fabric 
of western Sydney 

The construction compound would not have any 
significant visual amenity impacts due to its location 
in relations to viewpoints. 

The impact on public access to the Western Parklands The construction compound would not impact on 
public access to Western Parklands. 

Consistency with:   

Any plan of management for the parklands, that includes 
the Western Parklands, prepared and adopted under Part 
4 of the Western Sydney Parklands Act 2006, or 

The temporary use of the land for a construction 
compound does not conflict with the 2010 Plan of 
Management for the Western Sydney Parklands as 
it allows for land to be used to support infrastructure 
development provided it does not impact upon other 
objectives of plan of management. 

Any precinct plan for a precinct of the parklands, that 
includes the Western Parklands, prepared and adopted 
under that Part. 

The construction compound would be in Wallgrove 
precinct.  The objectives for the precinct include: 

 Retain the existing infrastructure operations. 

 Work with agencies to restore ecological and visual 
landscapes. 

 Retain the option to develop the Light Horse 
Interchange site for parklands purposes in the 
future. 

 Develop an urban farming area between the Great 
Western Highway and the M4 Motorway and on 
landfill sites. 

The construction compound meets the objective of 
retaining existing infrastructure operations – and 
does not conflict with any of the other objectives. 

The impact on surrounding residential amenity The construction compound would be located away 
from existing residential areas. 

The impact on significant views The construction compound would not impact on 
any significant views. 

The effect on drainage patterns, ground water, flood 
patterns and wetland viability 

The construction compound would not impact upon 
drainage patterns, ground water, flood patterns and 
wetland viability 

The impact on heritage items The construction compound would not impact any 
heritage items. 

The impact on traffic and parking.  The construction compound would not impact upon 
traffic and parking. 

4.2 Deemed state environmental planning policies  

4.2.1 Sydney Regional Environmental Plan No. 20 – Hawkesbury-Nepean River 
(No. 2 – 1997) 

Sydney Regional Environmental Plan No. 20 – Hawkesbury-Nepean River (No. 2 –1997) 
(SREP 20) aims to protect the environment of the Hawkesbury-Nepean River system by 
ensuring that the impacts of future land uses are considered in a regional context. SREP 20 
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applies to land within the Hawkesbury LGA (amongst other LGAs located within the Greater 
Metropolitan Region). 

Clause 4 of SREP provides that the general planning considerations (set out in clause 5), as 
well as specific planning policies and related recommended strategies (set out in Clause 6) 
are applicable to proposed developments on land to which this plan applies (refer to Table 
4-3), and must be taken into consideration: 

 By a consent authority determining an application for consent to the carrying out of 
development on land to which this plan applies 

 By a person, company, public authority or a company State owned corporation 
proposing to carry out development which does not require development consent. 

Elements of the proposal are located near the Hawkesbury River and its tributaries, which 
forms part of the Hawkesbury-Nepean catchment area (refer to Section 6.6). As such, 
SREP 20 applies to land that would be affected by the proposal. The proposal would not 
directly impact on primary watercourses or tributaries. Appropriate water quality measures 
would be adopted during the proposed work to manage any potential impacts to water 
quality (which would include the implementation of adequate erosion and sediment control 
measures). 

Table 4-3 SREP 20 Clauses 5 and 6 matters for consideration in this REF   

Consideration  Comment  

5(a) The aim of the plan: to protect the environment of 
the Hawkesbury-Nepean River system by ensuring that 
the impacts of future land uses are considered in a 
regional context.   

Potential environmental impacts of the proposal are 
assessed in Chapter 6 of this REF. 

5(b) The strategies listed in the Action Plan of the 
Hawkesbury-Nepean Environmental Planning Strategy.  

The proposal is not considered to impact on strategies 
for the Hawkesbury-Nepean. 

5(c) Whether there are any feasible alternatives to the 
development or other proposal concerned. 

Proposal alternatives and options considered are 
discussed in Section 2.4 of this REF.  

5(d) The relationship between the different impacts of 
the development or other proposal and the 
environment, and how those impacts will be addressed 
and monitored.  

Potential environmental impacts of the proposal are 
assessed in Chapter 6 of this REF. Chapter 6 also 
identifies relevant safeguards and mitigation measures.  

6(1) Total catchment management is to be integrated 
with environmental planning for the catchment. 

Potential impacts of the proposal on hydrology and 
water quality are assessed in Section 6.6 of this REF. 

Relevant safeguards and mitigation measures are also 
identified. 

6(2) The environmental quality of environmentally 
sensitive areas must be protected and enhanced 
through careful control of future land use changes and 
through management and (where necessary) 
remediation of existing uses. 

Potential environmental impacts of the proposal are 
assessed in Chapter 6 of this REF. Relevant 

safeguards and mitigation measures are also 
identified.  

6(3) Future development must not prejudice the 
achievement of the goals of use of the river for primary 
contact recreation (being recreational activities 
involving direct water contact, such as swimming) and 
aquatic ecosystem protection in the river system. If the 
quality of the receiving waters does not currently allow 
these uses, the current water quality must be 
maintained, or improved, so as not to jeopardise the 
achievement of the goals in the future. When water 
quality goals are set by the Government these are to 
be the goals to be achieved under this policy. 

Potential impacts of the proposal on water quality and 
hydrology are assessed in Section 6.6 of this REF. 

Relevant safeguards and mitigation measures are also 
identified.  

6(4) Aquatic ecosystems must not be adversely 
affected by development which changes the flow 
characteristics of surface or groundwater in the 
catchment. 

Potential impacts of the proposal on aquatic 
ecosystems and water quality and hydrology are 
assessed in Section 6.2 and Section 6.6, respectively. 

Relevant safeguards and mitigation measures are also 
identified.  
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Consideration  Comment  

6(5) The importance of the river in contributing to the 
significance of items and places of cultural heritage 
significance should be recognised, and these items 
and places should be protected and sensitively 
managed and, if appropriate, enhanced. 

Mitigation measures addressing potential impacts of 
the proposal on cultural heritage are addressed in 
Section 6.4 (Aboriginal heritage) and Section 6.10 
(non-Aboriginal heritage).  

6(6) Manage flora and fauna communities so that the 
diversity of species and genetics within the catchment 
is conserved and enhanced. 

Mitigation measures addressing potential impacts of 
the proposal on flora and fauna are addressed in 
Section 6.2 (biodiversity).  

6(7) The scenic quality of the riverine corridor must be 
protected. 

Potential impacts of the proposal on landscape 
character and visual amenity are assessed in Section 
6.3 of this REF. Relevant safeguards and mitigation 
measures are also identified.  

6(8) Agriculture must be planned and managed to 
minimise adverse environmental impacts and be 
protected from adverse impacts of other forms of 
development. 

Potential impacts of the proposal on land use and 
property are assessed in Section 6.11 of this REF. 

Relevant safeguards and mitigation measures are also 
identified.  

6(9) Rural residential development should not reduce 
agricultural sustainability, contribute to urban sprawl, or 
have adverse environmental impacts (particularly on 
the water cycle or on flora or fauna). 

The proposal would not involve rural development.  

6(10) All potential adverse environmental impacts of 
urban development must be assessed and controlled. 

The proposal would not involve urban development.  

6(11) The value of the riverine corridor as a significant 
recreational and tourist asset must be protected. 

The proposal would not impact on the value of the 
riverine corridor as a significant recreational and tourist 
asset.  

6(12) Development should complement the vision, 
goal, key principles and action plan of the Metropolitan 
Strategy. 

The Draft Metropolitan Strategy for Sydney to 2031 is 
discussed in Section 2.1. 

4.3 Local environmental plans 

Four local environmental plans (LEPs) apply to the land within the proposal area. These 
include:  

 Holroyd Local Environmental Plan 2013 

 Blacktown Local Environmental Plan 1988 / Draft Blacktown Local Environmental Plan 
2013  

 Penrith Local Environmental Plan 2010 

 Blue Mountains Local Environmental Plan 2005. 

All land within the proposal corridor has been zoned under the respective local government 
planning instruments (refer to Table 4-4). The designated zonings vary along the length of 
the corridor but all allow the construction and operation of the M4 Motorway. Where the 
applicable local government planning instrument has been recently updated to include 
consistent zoning descriptions, the M4 Motorway corridor is generally zoned Special 
Infrastructure 2 (SP2) – Classified Roads.  

As outlined in Section 4.1.1, the ISEPP removes the requirement for development consent 
from councils. However, the provisions of the relevant LEPs need to be considered when 
assessing the impacts of the proposal.   

The residential and non-infrastructure zoned land impacted by the proposal would be either 
for temporary use of land for construction compounds or for the installation of ITS 
infrastructure such as signs or cabling.  These activities would not affect the long term use of 
the land. 
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Table 4-4 LEP zones affected by the proposal  

Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

SP2 Infrastructure Holroyd, Penrith   To provide for infrastructure and 
related uses  

 To prevent development that is 
not compatible with or that may 
detract from the provision of 
infrastructure 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.     

The proposal is 
consistent with the 
first objective.  

Blacktown**  To provide for infrastructure and 
related uses.  

 To prevent development that is 
not compatible with or that may 
detract from the provision of 
infrastructure.  

 To ensure that development does 
not have an adverse impact on 
the form and scale of the 
surrounding neighbourhood. 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal is 
consistent with the 
first objective.  

SP1 Special 
Activities 

Blacktown**  To provide for special land uses 
that are not provided for in other 
zones 

 To provide for sites with special 
natural characteristics that are not 
provided for in other zones 

 To facilitate development that is in 
keeping with the special 
characteristics of the site or its 
existing or intended special use, 
and that minimises any adverse 
impacts on surrounding land  

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.    

The proposal does 
not conflict with these 
objectives.  

Visual impacts are 
addressed in Section 
6.3. 

R2 Low Density 
Residential  

 

 

Penrith   To provide for the housing needs 
of the community within a low 
density residential environment 

 To enable other land uses that 
provide facilities or services to 
meet the day to day needs of 
residents 

 To promote the desired future 
character by ensuring that 
development reflects features or 
qualities of traditional detached 
dwelling houses that are 
surrounded by private gardens 

 To enhance the essential 
character and identity of 
established residential areas 

 To ensure a high level of 
residential amenity is achieved 
and maintained 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.     

The proposal does 
not conflict with these 
objectives.  
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

R4 High Density 
Residential  

Holroyd   To provide for the housing needs 
of the community within a high 
density residential environment 

 To provide a variety of housing 
types within a high density 
residential environment 

 To enable other land uses that 
provide facilities or services to 
meet the day to day meeds of 
residents 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives.  

B6 Enterprise 
corridor 

Holroyd  To promote businesses along 
main roads and to encourage a 
mix of compatible uses.  

 To provide a range of 
employment uses (including 
business, office, retail and light 
industrial uses).  

To maintain the economic 
strength of centres by limiting 
retailing activity.  

 To provide for residential uses, 
but only as part of a mixed use 
development. 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives. 

RE1 Public 
Recreation  

Holroyd, Penrith   To enable land to be used for 
public open space or recreational 
purposes 

 To provide a range of recreational 
settings and activities and 
compatible land uses 

 To protect and enhance the 
natural environment for 
recreational purposes 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.    

The proposal does 
not conflict with these 
objectives. 

Blacktown**    To enable land to be used for 
public open space or recreational 
purposes 

 To provide a range of recreational 
settings and activities and 
compatible land uses 

 To protect and enhance the 
natural environment for 
recreational purposes 

Permitted without 
consent. 

The proposal does 
not conflict with these 
objectives.  

RE2 Private 
Recreation 

Blacktown**  To enable land to be used for 
private open space or recreational 
purposes.  

 To provide a range of recreational 
settings and activities and 
compatible land uses.  

 To protect and enhance the 
natural environment for 
recreational purposes 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives.  
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

E2 Environmental 
Conservation 

Penrith   To protect, manage and restore 
areas of high ecological, 
scientific, cultural or aesthetic 
values 

 To prevent development that 
could destroy, damage or 
otherwise have an adverse effect 
on those values 

 To protect, manage, restore and 
enhance the ecology, hydrology 
and scenic values of riparian 
corridors and waterways, 
wetlands, groundwater resources, 
biodiversity corridors, areas of 
remnant indigenous vegetation 
and dependent ecosystems 

 To allow for low impact passive 
recreational and ancillary land 
uses that are consistent with the 
retention of the natural ecological 
significance  

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

Potential impacts of 
the proposal on 
biodiversity are 
discussed in Section 
6.2. 

Blacktown**   To protect, manage and restore 
areas of high ecological, 
scientific, cultural or aesthetic 
values.  

 To prevent development that 
could destroy, damage or 
otherwise have an adverse effect 
on those values 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

Potential impacts of 
the proposal on 
biodiversity are 
discussed in Section 
6.2. 

E3 Environmental 
Management  

Penrith   To protect, manage and restore 
areas with special ecological, 
scientific, cultural or aesthetic 
values 

 To provide for a limited range of 
development that does not have 
an adverse effect on those values 

 To minimise conflict between land 
uses within the zone and land 
uses within adjoining zones 

 To ensure development is 
compatible with the environmental 
capabilities of the land and does 
not unreasonable increase the 
demand for public service or 
public facilities 

 To preserve and improve natural 
resources through appropriate 
land management practices 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

Potential impacts of 
the proposal on 
biodiversity are 
discussed in Section 
6.2. 
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

E4 Environmental 
Living  

Penrith   To provide for low-impact 
residential development in areas 
with special ecological, scientific 
or aesthetic values 

 To ensure that residential 
development does not have an 
adverse effect on those values 

 To minimise conflict between land 
uses within the zone and land 
uses within adjoining zones 

 To ensure land uses are 
compatible with the available 
infrastructure, services and 
facilities and with the 
environmental capabilities of the 
land 

 To preserve and improve natural 
resources through appropriate 
land management practices 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives.  

RU4 Rural Small 
Holdings/ Primary 
Production Small 
Lots 

Blacktown**   To enable sustainable primary 
industry and other compatible 
land uses 

 To encourage and promote 
diversity and employment 
opportunities in relation to primary 
industry enterprises, particularly 
those that require smaller lots or 
that are more intensive in nature 

 To minimise conflict between land 
uses within this zone and land 
uses within adjoining zones 

 To ensure that development does 
not prejudice the orderly and 
economic development of future 
urban land 

 To ensure that development is 
sympathetic with the ecological 
attributes of the area

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives.  

Penrith   To enable sustainable primary 
industry and other compatible 
land uses 

 To encourage and promote 
diversity and employment 
opportunities in relation to primary 
industry enterprises, particularly 
those that require smaller lots or 
that are more intensive in nature 

 To minimise conflict between land 
uses within this zone and land 
uses within adjoining zones 

 To ensure land uses are of a 
scale and nature that is 
compatible with the environmental 
capabilities of the land 

 To preserve and improve natural 
resources through appropriate 
land management practices 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.     

The proposal does 
not conflict with these 
objectives. 
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

W2 Recreational 
Waterways 

Penrith   To protect the ecological, scenic 
and recreation values of 
recreational waterways 

 To allow for water-based 
recreation and related uses 

 To provide for sustainable fishing 
industries and recreational fishing  

No physical works 
would be carried out 
in the waterways.  

Regional Transport 
Corridor  

Blue Mountains   To clearly identify land for the 
provision of major transportation 
networks and facilities 

 To recognise corridors of existing 
railway and classified road lands 
and to identify future road and 
railway alignments 

 To ensure that development 
within the zone is integrated with 
the surrounding natural, physical 
or built environment 

 To ensure that all works 
contribute to the safe and 
effective operation of classified 
roads for pedestrians, cyclists, 
public transport users and 
motorists 

 To identify land that is required for 
widening of the corridor and to 
enable its acquisition by the 
relevant authority 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.    

The proposal is 
consistent with these 
objectives.  

Environmental 
Protection (Private) 

Blue Mountains   To protect land that is 
environmentally sensitive or has 
high scenic value from 
development, where that land is 
privately owned or is not intended 
to be used as public open space 

 To encourage land restoration 
works on disturbed bushland 
areas 

 To allow bush fire hazard 
reduction that is in a form 
consistent with the protection of 
natural ecological values 

 To restrict development on part of 
land that is inappropriate by 
reason of physical characteristics 
or high bush fire hazard, but only 
where less restricted 
development is allowed by this 
plan elsewhere on the land due to 
its different zoning 

 To contribute to the maintenance 
of bio-diversity in the Blue 
Mountains 

 To allow for low impact nature-
based recreational activities that 
are consistent with the protection 
of the land’s natural ecological 
significance. 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.     

The proposal does 
not conflict with these 
objectives.  
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

Special Use – 
Arterial Road and 
Arterial Road 
Widening Zone – 
5(b) 

Blacktown*  The objective is to identify land 
required for existing or proposed 
arterial roads including the 
widening of existing arterial roads 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives 

Special uses 
general – 5(a) 

Blacktown*  To identify land which is currently 
used by public authorities, 
organisations and the council to 
provide certain community 
facilities and services 

 To identify land reserved for 
future acquisition by the council 
for a range of community facilities 
and services 

 To identify land which has been 
reserved at the request of certain 
public authorities for its future 
acquisition to provide a range of 
community facilities and services 

 In relation to land marked 
"Corridor" on the map - 
(i) to set aside land for the 
development of certain major 
long-term services and facilities, 
and special uses carried out by 
public authorities in an economic, 
safe and environmentally 
sensitive manner, 
(ii) to allow the identified land to 
be used for recreational or other 
purposes where that use does not 
conflict with the existing or likely 
future use of the land by public 
authorities. 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives.  

Open Space – 
Public Recreation – 
6(a) 

Blacktown*  To ensure there is provision of 
adequate local open space areas 
to meet the needs of all residents 
and provide opportunities to 
enhance the total environmental 
quality of the City of Blacktown 

 To identify land which is now 
owned by the council or which will 
either be acquired by the council 
or dedicated as a condition of 
development consent or 
subdivision approval to the 
council for local open space and 
public recreational purposes 

 To identify certain land which is 
owned by the Crown and under 
the care, control and 
management of the council as 
public open space 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.    

The proposal does 
not conflict with these 
objectives.  
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

Commercial – 
Entertainment and 
Tourism - 3(c) 

Blacktown*  To promote entertainment and 
tourism as major contributors to 
the diversity and strength of the 
economy of the City of Blacktown 

 To encourage development of 
entertainment and tourism 
facilities (including 
accommodation, tourist 
attractions, and recreation and 
leisure facilities) for residents of, 
and visitors to, the Sydney 
Region 

 To encourage the creation of 
youth employment opportunities 

 To ensure that the development 
does not impinge upon the 
effective operation of any existing 
or proposed communications 
installation situated on 
Commonwealth land in the vicinity 

 To enable boarding houses, 
commercial premises, dual 
occupancy, dwelling-houses, 
medium density housing and 
shops used in conjunction with 
and ancillary to entertainment and 
tourist facilities. 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.   

The proposal does 
not conflict with these 
objectives 

Industrial Blacktown  To provide areas for 
accommodating both traditional 
and modern forms of industrial 
warehousing and like 
development outside areas used 
or zoned for residential or 
business purposes and so 
encourage economic and 
employment growth in Blacktown 

 To encourage the establishment 
of new industry and other 
compatible, large-scale activity in 
appropriate locations 

 To accommodate large industrial, 
warehousing and like 
developments such as auction 
rooms, plant and equipment hire 
establishments, timber yards and 
the like, but to prohibit offensive 
or hazardous industries 

 To enable development for the 
purposes of retailing only where it 
is associated with, and ancillary 
to, manufacturing purposes on 
the same land or where it serves 
the daily convenience needs of 
the local workforce 

 To enable development for the 
purposes of commercial offices 
only where it is associated with, 
and ancillary to, industrial, 
warehousing or like purposes on 
the same land or where it serves 
the daily convenience needs of 
the local workforce 

 To ensure permitted development 

Permitted with 
development consent. 
However, consent 
requirements are 
removed as the 
proposal falls under 
the ISEPP.  

The proposal does 
not conflict with these 
objectives.  
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Zone  Relevant LEP Objective  Consistency of the 
proposal with the 
objectives  

creates areas which are pleasant 
to work in and are safe and 
efficient in terms of transportation 
and land utilisation 

 To enhance and improve the 
physical environment of the City 
of Blacktown by minimising 
disturbances caused by air 
pollutants, water pollutants, other 
pollutants and noise pollution 

 To enable development for the 
purposes of community facilities 
such as child care facilities either 
in association with or independent 
of other permitted development to 
serve the needs of the workforce 
of the area. 

* Blacktown Local Environmental Plan 1988 (statutory) 
**Draft Blacktown Local Environmental Plan 2013 (needs to be considered by the consent authority)  

4.4 Other relevant State legislation 

4.4.1 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) provides the legal 
framework for the management of air, noise, water and waste pollution. Under Part 3.2 of the 
Act, the carrying out of scheduled development work as defined in Schedule 1 – road 
construction (meaning the construction, widening or re-routing of roads) is relevant to the 
proposal. The clause specifies that an activity is considered a scheduled activity if it results 
in the existence of four or more traffic lanes (not including bicycle lanes or lanes used for 
entry or exit) on a road classified, or proposed to be classified, as a freeway or tollway under 
the Roads Act 1993 for a length of one kilometre in a metropolitan area or five kilometres in 
any other area.  

The proposal is a scheduled activity as it would involve the widening of about 4.3 kilometres 
of road between Roper Road and the Westlink M7 to include an additional lane for both 
eastbound and westbound traffic. Roads and Maritime would be required to apply for an 
environmental protection licence before the start of construction. The environmental 
protection licence would contain conditions relating to discharges from construction sites, 
construction noise, construction emissions, monitoring, reporting and incident management.  

4.4.2 National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 (NPW Act) is the primary legislation dealing with 
Aboriginal cultural heritage in New South Wales. Items of Aboriginal cultural heritage 
(Aboriginal objects) or Aboriginal places (declared under section 84) are protected and 
regulated under the NPW Act. Aboriginal objects are protected under section 86 of the Act. 
Under section 90 (1) of the Act the Director-General may issue an Aboriginal heritage impact 
permit (AHIP) for an activity which will harm an Aboriginal object.  

An assessment of the potential impacts on Aboriginal cultural heritage is provided in Section 
6.4. As the proposal would involve the removal of a number of Aboriginal sites, either 
completely or partially, prior to commencement of construction an AHIP would be required.  

4.5 Commonwealth legislation 

4.5.1 Environment Protection and Biodiversity Conservation Act 1999 

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), a 
referral is required to the Australian Government for proposed actions that have the potential 
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to significantly impact on matters of national environmental significance or the environment 
of Commonwealth land. These matters are considered in Chapter 6 and Appendix A of this 
REF.  

The assessment of the proposal’s impact on matters of national environmental significance 
and the environment of Commonwealth land found that there is unlikely to be a significant 
impact on relevant matters of national environmental significance or on the environment of 
Commonwealth land. Accordingly, the proposal has not been referred to the Department of 
the Environment.  

4.6 Confirmation of statutory position  

Roads and Maritime is both the proponent and determining authority for the proposal. 
Clause 94 of the ISEPP provides that the proposal may be carried out without development 
consent and is therefore subject to assessment under Part 5 of the EP&A Act. Development 
consent from relevant councils and the Commonwealth Department of Environment is not 
required. Additional permits and approvals are also required for this proposal in addition to 
the Part 5 determination, and these are detailed in Section 7.3. 
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5 Stakeholder and community consultation  

This chapter presents consultation that has been carried out for the proposal, proposed 
consultation activities, and the results of consultations with the local community, the 
Aboriginal community, and relevant government agencies and stakeholders. 

5.1 Consultation strategy 

 Ensuring the community and key stakeholders are fully informed and given the opportunity to 
provide feedback during the planning process is fundamental to the success of this proposal.  

The objectives of the community and stakeholder engagement activities are to: 

 Provide accurate, accessible and timely information about the proposal 

 Raise awareness of opportunities for involvement 

 Foster a positive dialogue with the community and key stakeholders 

 Provide opportunities for stakeholders and the community to express their views about 
the proposal 

 Identify, understand and incorporate community and stakeholder views into the final 
concept design for project approval. 

5.2 Community consultation 

5.2.1 Consultation during REF preparation 

Table 5-1 lists the key engagement tools and activities carried out during the preparation of 
this REF and describes how each tool has been used to engage the community.  

Table 5-1 Community engagement activities and tools 

Engagement tool Purpose and activity to date 

Animation video  An animation video of the proposal was made available on the project 
website to introduce and explain the key features of smart motorway 
technology proposed as part of the M4 Smart Motorway project. 

This animation was updated for the launch of the REF display period. 

Contact mechanisms A toll free project information line (1800 989 929) and email address 
(m4smartmotorway@rms.nsw.gov.au) was established to allow all 
stakeholders to seek information about the proposal.  

A database was also established to manage contacts and record issues and 
actions. 

Project website Information about the proposed M4 Smart Motorway was made available on 
the Roads and Maritime website (rms.nsw.gov.au/m4sm), including 
information on smart motorway technology, an animation video and 
frequently asked questions. 

Doorknocking Properties along the proposal area were doorknocked in February and March 
2013 to seek permission from property owners to undertake field 
investigations on their property. 

Notification letters Notification letters were distributed to around 200 properties at the time of 
doorknocking. The letters introduced the proposal and key features, provided 
a map of proposed changes to the nearest interchange, informed of the 
proposal timeline and details of where to find more information. 

 

A summary of issues raised by the community is provided in Table 5-5. 
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5.2.2 Consultation during REF public display 

This REF will be placed on public display for a period of four weeks during which time written 
submissions will be accepted. Table 5-2 lists the key engagement tools and activities 
employed during this REF public display and describes how each tool has and will be used 
to engage the community. 

Table 5-2 Community engagement activities and tools 

Engagement tool Purpose and activity to date 

Community update  A community update was distributed to around 55,000 properties along the 
proposal corridor. The community update provided information on the 
proposal, the REF public display, details of community drop-in sessions and 
public display locations and invited written submissions. The community 
update was also published on the project website with email notifications sent 
to over 100 registered stakeholders.  

Advertisements Advertisements were placed in local and metropolitan newspapers to raise 
awareness of the REF display, the opportunity to provide feedback and 
details of where to find more information.  

Public display locations The REF will be available for viewing at the following locations:  

 Roads and Maritime Services, Level 9, 101 Miller Street, North Sydney 
Opening hours: Monday to Friday 8.30am to 5pm 

 Holroyd City Council, 16 Memorial Avenue, Merrylands 
Opening hours: Monday to Friday 8am to 4.30pm 

 Parramatta City Council, 30 Darcy Street, Parramatta 
Opening hours: Monday to Friday 8.30am to 5pm 

 Wentworthville Branch Library, 2 Lane Street, Wentworthville 
Opening hours: Monday, Tuesday, Wednesday and Friday 9.30am to 
5.30pm, Thursday 9.30am to 8pm, Saturday 9am to 4pm 

 Blacktown City Council, 62 Flushcombe Road, Blacktown 
Opening hours: Monday to Friday 8am to 5.30pm 

 Service NSW – Mount Druitt Registry, 23-27 Luxford Road, Mount Druitt 

Opening hours: Monday to Friday 8.30am to 5pm, Saturday 8.30am-
12pm 

 Service NSW – St Marys Registry, 33-43 Phillip Street, Shop M04, Station 
Plaza, St Marys 
Opening hours: Monday to Friday 8.30am to 5pm, Saturday 8.30am-
12pm 

 Penrith City Council, 601 High Street, Penrith 
Opening hours: Monday to Friday 8.30am to 4pm 

 Blue Mountains City Council (Springwood), 104 Macquarie Road, 
Springwood 
Opening hours: Monday to Friday 10am to 5pm 

It will also be available on the project website.  
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Engagement tool Purpose and activity to date 

Community drop-in 
sessions 

Community drop-in sessions will be held during the display period to allow 
the public to view project information and speak with the project team.  

Community drop-in sessions will be held at the following locations:  

 Wednesday 18 March 2015 
6pm to 9pm 
St Marys Memorial Hall – meeting room 
29 Swanston Street (Corner Great Western Highway and Mamre Road), 
St Marys 

 Saturday 21 March 2015 
1pm to 4pm 
Penrith Library Theatrette 
601 High Street, Penrith 

 Tuesday 24 March 2015 
6pm to 9pm 
Max Webber Library Function Centre 
Level 1, Corner Flushcombe Road and Alpha Street, Blacktown 

 Wednesday 25 March 2015 
6pm to 9pm 
Minchinbury Neighbourhood Centre 
46 Minchin Drive, Minchinbury 

 Tuesday 31 March 2015  
6pm to 9pm 
Merrylands Community Centre – Prospect Room 
17 Miller Street, Merrylands 

Doorknocking Project team members will doorknock around 200 properties located next to 
areas of proposed construction activity to discuss the proposal, outline 
proposed changes to interchanges and potential future construction activity 
near their property and answer any other questions. 

Fact sheets Fact sheets on how to make a submission, construction impacts, visual 
amenity, noise and entry ramp signalling were prepared to provide project-
specific information to the community. The fact sheets will be published on 
the project website and made available for download. Copies will also be 
available at the community drop in sessions.  

Interchange maps Maps of 12 interchanges along the proposal area were prepared to inform 
the community and stakeholders of the proposed concept design at each 
interchange. These maps are available for download from the project 
website. 

Display posters Posters showing the key features of the concept design at each interchange 
and describing impacts and mitigation measures of the proposal were 
prepared for display at community drop-in sessions.  

Animation video An updated animation video was made available on the project website and 
at community drop-in sessions to highlight the benefits of a smart motorway 
for customers, describe key features and provide a driver’s view of what the 
proposed M4 Smart Motorway would look like. 

Facebook An M4 Smart Motorway Facebook page (facebook.com/m4smartmotorway) 
was established to engage the community online, raise awareness of the 
proposal and smart motorway technology and seek community views. The 
REF public display was announced on Facebook and the community invited 
to make a submission. Details of community drop-in sessions and public 
display locations were provided. Ongoing updates about community 
consultation activities will be posted on Facebook throughout the display.  

Letters Letters will be sent to those properties that have been identified as 
experiencing potential noise impact in excess of the relevant guidelines for 
the operation of the M4 Smart Motorway. Property owners and residents will 
be invited to meet with Roads and Maritime staff and noise specialists at the 
community drop-in sessions to discuss the proposal and potential impacts. 
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Engagement tool Purpose and activity to date 

Contact mechanisms All communication materials encouraged stakeholders to seek information 
about the proposal via the project website, information line (1800 989 929), 
email address (m4smartmotorway@rms.nsw.gov.au) and Facebook page 
(facebook.com/m4smartmotorway).  

Project website Updated information about the proposal was made available on the Roads 
and Maritime website (rms.nsw.gov.au/m4sm), including the REF, community 
update, fact sheets, interchange maps, animation video, times and locations 
for community drop-in sessions, public display locations and how to make a 
submission on the REF.   

Written submissions Written submissions on the REF are encouraged throughout the public 
display period. Submissions can be emailed to 
m4smartmotorway@rms.nsw.gov.au or posted to:  

Att: Motorways and Maritime Communication  
M4 Smart Motorway 
Locked Bag 928 
North Sydney NSW 2059 

Submissions will be accepted no later than Friday 10 April 2015. All 

submissions received during the public display period will be considered as 
formal submissions and will be acknowledged by return letter or email 
(depending on what contact information is provided). 

All information in submissions may be published in subsequent assessment 
documents. If the stakeholder indicates at the time of supply of information 
that it should be kept confidential, Roads and Maritime will attempt to keep it 
confidential however there may be legislative or legal justification for release 
of the information, for example under the Government Information (Public 
Access) Act 2009 or under subpoena or statutory instrument. 

5.3 Aboriginal community consultation 

Aboriginal community consultation for the proposal has been carried out in accordance with 
the Aboriginal Cultural Heritage Consultation Requirements for Proponents (DECCW, 
2010a) and the Procedure for Aboriginal Cultural Heritage Consultation and Investigation 
(PACHCI) (Roads and Maritime, 2011). In line with these requirements, letters were sent to 
relevant agencies and stakeholders and advertisements placed inviting the Aboriginal 
community (who hold cultural knowledge relevant to determining the significance of 
Aboriginal objects and/or places in and around the proposal) to register their involvement in 
the consultation process. Table 5-3 outlines the Aboriginal community consultation carried 
out to date.  

Table 5-3 Aboriginal community consultation activities  

Date Activity 

March–April 2013 An Aboriginal archaeological survey of the proposal area was carried out with 
representatives of the Deerubin and Metropolitan Local Aboriginal Land 
Councils. 

8 May 2013 Letters were sent to relevant agencies and stakeholders inviting Aboriginal 
people who may hold cultural knowledge relevant to determining the 
significance of Aboriginal objects and/or places in and around the proposal 
area to register their interest.  

29 May – 5 June 2013 Advertisements were placed in Koori Mail, National Indigenous Times, 
Penrith Press and Parramatta Advertiser inviting Aboriginal people and 
Aboriginal groups who hold cultural knowledge relevant to determining the 
significance of Aboriginal objects and/or places in and around the proposal 
area to register their interest in the proposal.  

mailto:m4smartmotorway@rms.nsw.gov.au


 

M4 Smart Motorway   123 
Review of Environmental Factors 

Date Activity 

August 2013 Registered Aboriginal stakeholders were invited to comment on the Draft 
Cultural Heritage Assessment Report. No responses relevant to the proposal 
were received.  

29 August 2013  An Aboriginal focus group meeting was held to inform registered Aboriginal 
stakeholders of the results of the Aboriginal Archaeological Survey Report 
(Stage 2 PACHCI) and discuss the results of the Draft Cultural Heritage 
Assessment Report (Stage 3 PACHCI).   

The only issue raised was the presence of a cultural heritage site near the 
Mamre Road interchange. However, this site was outside the road corridor 
and would not be impacted by the proposed works.  

22 October 2014 A letter was sent to registered Aboriginal stakeholders to provide an update 
on the status of the proposal.  

 

5.4 ISEPP consultation 

Part 2 Division 1 of the ISEPP requires consultation with councils for development with 
impacts on council-related infrastructure or services and/or local heritage; and for 
development with impacts on flood liable land (that will change flood patterns other than to a 
minor extent). The consultation requirement must be met before carrying out the subject 
development and includes giving written notice of the intention to carry out the development 
and taking into consideration any response to the notification provided by council within 21 
days after the notice is given. Table 5-4 outlines consideration of Clauses 13 to 16 of the 
ISEPP during the consultation stages of the proposal.  

As the proposal would impact council owned roads, stormwater systems and possibly other 
infrastructure, a consultation letter seeking input into issues to be considered in the REF was 
sent to councils along the proposal corridor on 9 August 2013. Meetings were held with:  

 Holroyd City Council – 3 September 2013  

 Parramatta City Council – 15 December 2014  

 Blacktown City Council – 26 August 2013 and 11 December 2014  

 Penrith City Council – 3 September 2013 and 11 December 2014.  

An update on the proposal and further input was sought on 5 December 2014 in accordance 
with Clause 13 of the ISEPP. A summary of issues raised by councils is provided in Table 
5-5. 

Table 5-4 Consideration of Clauses 13 to 16 of the ISEPP 

Relevant Clause of the ISEPP Response 

13   Consultation with councils—development with 
impacts on council-related infrastructure or services 

(1)  This clause applies to development carried out by or on 
behalf of a public authority that this Policy provides may be 
carried out without consent if, in the opinion of the public 
authority, the development: 

NA 

(a)  will have a substantial impact on stormwater management 
services provided by a council, or 

It is likely that the proposal will impact 
upon stormwater management systems 
managed by councils, however, any 
impacts would not be significant as the 
design of the proposal would ensure that 
impacts are reasonably mitigated. 

(b)  is likely to generate traffic to an extent that will strain the 
capacity of the road system in a local government area, or 

The proposal would not result in the 
generation of traffic that will strain the 
capacity of a road system managed by a 
council. 
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Relevant Clause of the ISEPP Response 

(c)  involves connection to, and a substantial impact on the 
capacity of, any part of a sewerage system owned by a 
council, or 

Councils do not manage sewerage 
systems in the Sydney metropolitan area 

(d)  involves connection to, and use of a substantial volume of 
water from, any part of a water supply system owned by a 
council, or 

Councils do not supply water in the 
Sydney metropolitan area. 

(e)  involves the installation of a temporary structure on, or the 
enclosing of, a public place that is under a council’s 
management or control that is likely to cause a disruption to 
pedestrian or vehicular traffic that is not minor or 
inconsequential, or 

The proposal may result in the installation 
of temporary structures which are likely to 
cause disruption to traffic. The proposal 
may also involve temporary structure 
enclosing land under Council 
management. Roads and Maritime would 
consult with the relevant council prior to 
any such impact.  

(f)  involves excavation that is not minor or inconsequential of 
the surface of, or a footpath adjacent to, a road for which a 
council is the roads authority under the Roads Act 1993 (if the 
public authority that is carrying out the development, or on 
whose behalf it is being carried out, is not responsible for the 
maintenance of the road or footpath). 

The proposal will result in excavations in 
footpaths and roads in areas where 
councils are the road authority under the 
Roads Act 1993. 

(2)  A public authority, or a person acting on behalf of a public 
authority, must not carry out development to which this clause 
applies unless the authority or the person has: 

NA 

(a)  given written notice of the intention to carry out the 
development to the council for the area in which the land is 
located, and 

Potentially affected councils were given 
written notice regarding the proposal as 
well as face-to-face briefings (See 
Section 5) 

(b)  taken into consideration any response to the notice that is 
received from the council within 21 days after the notice is 
given. 

Issues raised by council’s where relevant 
to the proposal have been addressed in 
the REF. 

14   Consultation with councils—development with 
impacts on local heritage 

(1)  This clause applies to development carried out by or on 
behalf of a public authority if the development: 

 

(a)  is likely to have an impact that is not minor or 
inconsequential on a local heritage item (other than a local 
heritage item that is also a State heritage item) or a heritage 
conservation area, and 

The proposal would only have minor 
indirect impacts on two local heritage 
items. 

(b)  is development that this Policy provides may be carried 
out without consent. 

  

15   Consultation with councils—development with 
impacts on flood liable land 

 

(2)  A public authority, or a person acting on behalf of a public 
authority, must not carry out, on flood liable land, development 
that this Policy provides may be carried out without consent 
and that will change flood patterns other than to a minor extent 
unless the authority or person has: 

a)  given written notice of the intention to carry out the 
development to the council for the area in which the land is 
located, and 

b)  taken into consideration any response to the notice that is 
received from the council within 21 days after the notice is 
given. 

The proposal has been assessed as 
having negligible potential changes to 
flood patterns due to the minor nature of 
the work.   

16   Consultation with public authorities other than 
councils 

NA 

(1) A public authority, or a person acting on behalf of a public 
authority, must not carry out specified development that 
this Policy provides may be carried out without consent 
unless the authority or person has: 

 

http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1993%20AND%20no%3D33&nohits=y
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Relevant Clause of the ISEPP Response 

a) given written notice of the intention to carry out the 
development to the specified authority in relation to 
the development, and 

b)  taken into consideration any response to the notice 
that is received from that authority within 21 days 
after the notice is given 

(2)  For the purposes of subclause (1), the following 
development is specified development and the following 
authorities are specified authorities in relation to that 
development: 

(a)  development adjacent to land reserved under the National 
Parks and Wildlife Act 1974—the Department of Environment 
and Climate Change, 

The proposal is not adjacent to any land 
reserved under the National Parks & 
Wildlife Act. 

(b)  development adjacent to a marine park declared under 
the Marine Parks Act 1997—the Marine Parks Authority, 

The proposal is not adjacent to a marine 
park declared under the Marine Parks Act 
1997 

(c)  development adjacent to an aquatic reserve declared 
under the Fisheries Management Act 1994—the Department 
of Environment and Climate Change, 

The proposal is not adjacent to an 
aquatic reserve declared under 
the Fisheries Management Act 1994 

(d)  development in the foreshore area within the meaning of 
the Sydney Harbour Foreshore Authority Act 1998—the 
Sydney Harbour Foreshore Authority, 

The proposal is not within a foreshore 
area within the meaning of the Sydney 
Harbour Foreshore Authority Act 1998  

(e)  development comprising a fixed or floating structure in or 
over navigable waters—the Maritime Authority of NSW, 

The proposal does not involve a fixed or 
floating structure in or over navigable 
waters 

(f)  development for the purposes of an educational 
establishment, health services facility, correctional centre or 
group home, or for residential purposes, in an area that is 
bush fire prone land (as defined by the Act)—the NSW Rural 
Fire Service. 

The proposal is not development for the 
purposes of  an educational 
establishment, health services facility, 
correctional centre or group home, or for 
residential purposes, 

 

5.5  Government agency and stakeholder consultation 

5.5.1 Government agency consultation 

Government agencies identified as having an interest in or affected by the proposal were 
invited to comment on the proposal in April 2013. A summary of issues raised by 
government agencies is provided in Table 5-5. 

5.5.2 Emergency services consultation 

Emergency services were invited to a meeting to discuss the proposal and its potential 
impact on emergency services operations. Meetings were held with NSW Police, NSW Fire 
& Rescue and NSW Police Local Area Commanders on 10 September, 11 September and 
11 November 2013 respectively. A summary of issues raised is provided in Table 5-5. 

5.5.3 Utilities and service provider consultation 

Consultation with relevant utilities and service providers was carried out in 2013 as part of 
the development of the concept design. Technical input was received to assist in 
determining impacts on existing and proposed assets and the identification of relocation and 
protection measures.  

5.5.4 Stakeholder consultation 

Consultation meetings were held with the NRMA and Westlink M7 on 15 April and 15 
October 2014 respectively. In the lead up to the REF display, peak transport, infrastructure 
and freight industry bodies and business groups were informed of the proposal and offered a 
briefing to be held during the display period.  

http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1974%20AND%20no%3D80&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1974%20AND%20no%3D80&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1997%20AND%20no%3D64&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1997%20AND%20no%3D64&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1997%20AND%20no%3D64&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1994%20AND%20no%3D38&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1994%20AND%20no%3D38&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1998%20AND%20no%3D170&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1998%20AND%20no%3D170&nohits=y
http://www.legislation.nsw.gov.au/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1998%20AND%20no%3D170&nohits=y


 

M4 Smart Motorway   126 
Review of Environmental Factors 

5.6 Summary of issues raised  

A summary of issues raised by the community and stakeholders and where the issue is 
addressed in this REF is provided in Table 5-5. 

Table 5-5 Issues raised by the community and stakeholders 

Issue category Issue raised Section where 
addressed in REF 

Community 

Flora and fauna Concern for trees (and birds) located between Tattersall Place 
and the M4 Motorway at Emu Plains.  

Section 6.2 – 

Biodiversity 

Noise Request for noise monitoring data collected on private property. All noise monitoring 
data is provided in 
Appendix F. 

Support for proposal Support for proposal as a solution to reduce congestion and 
bottlenecks and improve traffic flow on the M4 Motorway.  

The support for the 
proposal is 
acknowledged. 

Parramatta City Council 

Design Consideration should be given to the installation of median 
barriers to restrict vision across to the other side of the motorway 
to minimise the ‘rubber necking’ that causes delays to traffic in 
the opposite direction of the incident. 

Noted – but beyond 
the scope of the 
proposal 

A wide range of variable speed limits with speed cameras to 
enforce speed limits should be considered. 

No additional speed 
limit enforcement 
mechanisms are 
proposed. 

Consider numbering exit ramps along the motorway. Noted – but beyond 
the scope of the 
proposal 

Noise Increased traffic volumes on the motorway will result in increased 
noise. 

Section 6.5 – Noise 
and vibration 

Access Better access from Parramatta CBD is required. Westbound 
traffic from Parramatta currently travels to Cumberland Highway 
to access the motorway, or initially travels east to the James 
Ruse Drive westbound entry ramps. 

Noted – but beyond 
the scope of the 
proposal 

Council’s proposed Western Sydney Regional Ring Road should 
be considered.  

Noted – but beyond 
the scope of the 
proposal 

Penrith City Council 

Design & 
development 

Council preference is to not have a freight bypass lane on Roper 
Road as this may attract heavy vehicle traffic to the interchange.  

Section 3 – Proposal 

Description  

Section 6.1 – Traffic 
and transport 

Council would be concerned if freight bypass lanes were located 
at uphill entry ramps and heavy vehicles would need to stop at 
the stop line. 

Section 3 – Proposal 

Description  

Section 6.1– Traffic 

and transport 

Council is concerned about lane use management system 
gantries obscuring or spoiling the vista to the Blue Mountains and 
the Nepean River.  

Section 6.3 – 

Landscape character 
and visual amenity 
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Issue category Issue raised Section where 
addressed in REF 

The Western Sydney Employment Area is a key traffic generator 
and will impact the M4 motorway.  

Section 6.1  – Traffic 

and transport 

The Northern Road to Kent Road development is moving forward 
in planning.  

Section 6.1  – Traffic 
and transport 

A potential site for an intermodal terminal in the south west area 
nextto the Light Horse Interchange is being considered by 
developers.  

Section 3 – Proposal 

Description   

Section 6.1 – Traffic 
and transport  

Consider providing two lanes at the Russell Street westbound 
exit ramp to ease congestion during the pm peak period. 

This was considered 
however analysis 
concluded the exit 
ramp did not require 
two lanes.  

Traffic The current queuing on exit ramps, especially Mulgoa Road and 
Russell Street are a significant issue and should be addressed.  

 This was considered 
however analysis 
concluded the exit 
ramp at Russell Street 
did not require two 
lanes. The exit ramps 
at Mulgoa Road 
would be upgraded 
(refer to Section 3).  

Community  Key issues for the community will be:  

 Visual impacts from gantries 

 Visual impacts from light spillage to residents from new ramp 
lighting 

 Construction and operational noise impacts  

 Environmental impact on creeks while re-vegetation occurs 

 Removal of established vegetation during construction of 
ramp widening 

Section 6.3 – 

Landscape character 
and visual amenity  

Section 6.5 – Noise 
and vibration  

Section 6.6 – 

Hydrology and water 
quality 

Section 6.2 – 
Biodiversity 

Hydrology The Erskine Park Road/Roper Road westbound ramps will affect 
the local drainage system. There is an existing series of water 
quality and detention basins that would be affected by a 
westbound entry ramp. There is flooding onto the M4 Motorway 
from this area in a 1:100 year flood model. Boundary issues with 
current basins should also be examined.  

Section 3 – Proposal 
Description   

Section 6.6 – 

Hydrology and water 
quality  

These issues would 
be considered further 
during detailed 
design.  

Blacktown City Council 

Design and 
development 

A new development proposed for the corner of Reservoir Road 
and the Great Western Highway will impact on traffic flow in this 
area. 

Section 6.1 – Traffic 

and transport 

Community 

 

Key issues for the community will likely be noise impacts 
associated with ramps and removal of vegetation around ramps.  

Section 6.3 – 

Landscape character 
and  visual amenity  

Section 6.5 – Noise 
and vibration  

Section 6.2 - 
Biodiversity 
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Issue category Issue raised Section where 
addressed in REF 

Clear information on the M4 Smart Motorway and WestConnex 
need to be provided to differentiate between the projects.   

Noted 

Some elements of smart motorway technology were introduced 
in the 1990s but were not very successful due to a lack of 
community education. More information needs to be provided to 
educate the community for the M4 Smart Motorway.  

Noted 

Traffic M4 Motorway entry and exit ramps in the council area 
sometimes experience congestion, particularly at Reservoir 
Road and Prospect Highway interchanges. 

Noted 

The Western Sydney Employment Area has the potential to 
double the M4 traffic catchment. 

Section 6.1 – Traffic 

and transport 

The future interchange at Archbold Road should be considered 
in the traffic modelling.  

Section 6.1 – Traffic 

and transport 

Holroyd City Council 

Design and 
development 

Widening of the Burnett Street eastbound entry ramp would 
require a significant retaining wall to be built next to the 
boundary. Use of at least part of Auburn Street will be required 
during construction to provide access to the site and minimise 
the impact of construction on the entry ramp traffic.  

Section 3 – Project 

Description 

The cycleway next to the M4 motorway has been completed 
through to the Franklin Street overbridge, on the westbound side 
of the motorway. The next section is under construction to 
connect to Burnett Street.  

Noted 

The Coleman Street eastbound entry ramp stop line could be 
located further down the ramp to prevent queuing onto the Great 
Western Highway. Two lanes would then be required under the 
bridge.  

The storage capacity 
of the ramps have 
been designed to 
minimise queuing on 
arterial roads.    

New developments in the vicinity of the motorway include:  

 A new function centre next to the Coleman Street entry 
ramp 

 Intensification of T-Way use 

Section 6.1 – Traffic 

and transport 

Traffic Council is concerned that traffic patterns will change as a result 
of both the M4 Smart Motorway and WestConnex projects, 
leading to an adverse impact on the local road network. This is 
expected to lead to an increase in complaints to council 
regarding traffic movements in local streets. Council expects 
local area traffic management works to be considered as part of 
the overall traffic movement strategy.  

The proposal is not 
expected to impact the 
travel patterns on local 
roads. It is expected 
that the proposal 
would make the 
motorway a more 
attractive route 
compared to local 
roads.  

The proposal could result in more traffic on Old Prospect and 
Merrylands Road.  

Section 3 – Proposal 

Description   
Section 6.1 – Traffic 

and transport 

The Burnett Street eastbound entry ramp may experience 
queuing out onto the local road during peak periods.  

Section 6.1 – Traffic 

and transport 
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Issue category Issue raised Section where 
addressed in REF 

Community Key issues for the community will likely be traffic impacts on the 
local road network, construction impacts on local residents and 
removal of established trees for the widening of entry ramps.  

Section 6.1 – Traffic 

and transport  

Section 6.3 – 

Landscape character 
and visual amenity  

Section 6.5 – Noise 

and vibration  
Section 6.2 – 

Biodiversity 

NSW Department of Primary Industries – NSW Fisheries 

Biodiversity The M4 Motorway between Burnett Street, Mays Hill and Leonay 
crosses key fish habitat, as mapped by Fisheries NSW, at the 
following locations: Eastern Creek, Ropes Creek, South Creek, 
Claremont Creek, Surveyors Creek and Nepean River. It is 
important that the proposed work does not block or impede fish 
passage within key fish habitat and that potential impacts to 
aquatic habitats are avoided as far as possible and mitigated 
where required. Erosion and sedimentation controls during 
construction are recommended.  

Section 6.2 – 

Biodiversity 

No impact on fish 
passage would result 
from the proposal.    

Work in waterways If any additional waterway crossings are proposed, design would 
need to be in accordance with the Fish Passage Requirements 
for Waterway Crossings and Policy and Guidelines for Fish 
Friendly Waterway Crossings.  

Noted 

Formal notification to Fisheries NSW would be required under 
s.199 of the Fisheries Management Act 1994 if dredging or 
reclamation was proposed within the banks of these waterways.  

Noted – no dredging 
or reclamation 
proposed 

Should in-stream work be proposed, information requirements for 
the preparation of an environmental assessment were provided.   

Noted – instream 
works not proposed 

NSW Department of Primary Industries – NSW Office of Water 

REF Recommend the REF includes details on:  

 The location of any waterways within the proposal area and 
all waterfront land as defined in the Water Management Act 
2000 

 The extent and nature of all work on waterfront land 

 Any proposed use of surface water 

 Any proposed extraction and use of groundwater, or 
interception of groundwater 

 An assessment of any potential impacts/disturbance of the 
proposal on waterways, waterfront land, riparian areas, 
surface water, groundwater and groundwater dependent 
ecosystems 

 Adequate mitigating and monitoring requirements to address 
impacts.  

Section 6.2 – 

Biodiversity  

Section 6.6 – 

Hydrology and water 
quality 

Office of Environment and Heritage (OEH) 

REF The environmental assessment should consider all options to 
avoid and mitigate any impacts on vegetation communities that 
contain critically endangered or endangered ecological 
communities. Should it be determined that these actions cannot 
be fully implemented, and the proposed development will result in 
the loss of critically endangered and/or endangered ecological 
communities, consideration should be given for the need for 
offsets in accordance with the Principles for the Use of 
Biodiversity Offsets in NSW. Information on preferred 

Section 6.2 – 

Biodiversity 
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Issue category Issue raised Section where 
addressed in REF 

mechanisms for achieving offsets was provided.  

NSW Police 

Design 

 

The size of ramp signal maintenance bays should be large 
enough to accommodate B-Triples.  

Noted  

Queue storage behind ramp signals might be an issue for police 
access to the motorway.   

Operational 
procedures to ensure 
rapid emergency 
vehicle access via 
entry ramps would be 
developed.  

Traffic cameras should be placed in position to capture vision 
under bridges.  

Closed-circuit 
television (CCTV) 
would be designed to 
ensure vision of all 
areas of the motorway   

Consideration should be given to installing boom gates to help 
with the closure of entry ramps.  

Due to traffic safety 
issues, boom gates 
have not been 
considered.   

The removal of existing emergency median cross-overs between 
Westlink M7 and Roper Road could be an issue for police, 
however the additional fourth lane may enable traffic to be 
directed around incidents.  

Existing emergency 
median cross-overs 
would be maintained 
or reinstated.    

Consideration should be given to enforcement cameras at each 
entry ramp to monitor compliance with stopping at ramp signals.   

Closed-circuit 
television (CCTV) 
cameras would be 
installed at the entry 
ramps, however 
currently they would 
not be used for 
enforcement 
activities. 

Enforcement of separate ramp signals for freight bypass lanes 
would be difficult. 

Noted  

Safety  Motorcyclists have a tendency to weave through traffic queues 
and this will have an impact on safety and compliance. 

Noted  

Traffic Noted  

Construction Consideration should be given to trialling the technology prior to 
full motorway implementation. 

The technology has 
proven successful in 
numerous 
jurisdictions around 
the world. Modelling 
suggest similar 
benefits for NSW.  

Community A communication campaign is essential to educate drivers about 
smart motorways. 

Noted 

Fire and Rescue NSW 

Traffic Traffic on arterial roads increases when there is an incident on 
the motorway, which causes congestion and delays emergency 
services’ response.  

Noted  
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Issue category Issue raised Section where 
addressed in REF 

Design Consideration should be given to a moveable median to provide 
additional lanes in peak traffic flow. 

Not included in the 
scope of the proposal  

Queue storage behind ramp signals is a major concern for 
emergency service access. A ‘keep clear’ zone at the entry to 
ramps should be considered to allow fire services vehicles to 
cross the queue of vehicles onto the shoulder.  

To be considered 
during detailed design  

 

5.7 Ongoing or future consultation 

Roads and Maritime will accept and acknowledge written submissions throughout the REF 
public display period. Following the REF display, Roads and Maritime will prepare a 
submissions report to summarise issues raised, provide responses to the issues raised, 
provide any new information on the proposal and identify any changes to the proposal and 
the potential impacts of those changes. 

Roads and Maritime will consider issues raised in submissions before determining whether 
to proceed with the proposal. Anyone who makes a submission (and provides their contact 
details) would be notified when the submissions report is available for viewing on the Roads 
and Maritime website. 

Should Roads and Maritime proceed with the proposal, communication and consultation 
activities would continue, including updates and notifications to residents, businesses and 
stakeholders during the detailed design and construction phases. The Roads and Maritime 
project website, information line, email address and Facebook page would continue to be 
available during this time. 
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6 Environmental assessment 

This chapter provides a detailed description of all potential environmental impacts that could 
result from the construction and operation of the proposal. It considers the factors specified 
in the guideline, Is an EIS Required? (DUAP, 1999), as required under clause 228(1)(b) of 
the Environmental Planning and Assessment Regulation 2000. (The factors specified in 
clause 228(2) of the Environmental Planning and Assessment Regulation 2000 are also 
considered in Appendix B.) This chapter also includes site-specific safeguards to ameliorate 
the potential impacts. 

6.1 Traffic and transport  

The detailed traffic and transport assessment carried out by GHD (GHD, January 2015) is 
attached as Appendix B. 

6.1.1 Methodology 

Data for the traffic assessment has been based on desktop investigations and surveys to 
understand land use, traffic and population statistics. Data has been obtained from the 
following: 

 Road traffic data was extracted from the Roads and Maritime and TfNSW Transport 
Management Centre’s incident management system, CMCS. The flow was analysed to 
assist with the determination of ‘peak flows’  

 Travel time surveys were conducted in March 2012 to collate data on speed on the M4 
motorway and surrounding arterial roads 

 Forecasts for future population, employment and dwellings (Draft Metropolitan 
Strategy for Sydney to 2031)  

 Population, employment data and data on traffic patterns from the Bureau of Transport 
Statistics (BTS 2011) 

 Federal and Commonwealth plans and policies including the NSW Long Term 
Transport Masterplan 2012 

 Sydney Trains and Transport for NSW 

 Detailed crash intersection analysis for the M4 Motorway and adjacent arterial roads 
(Roads and Maritime 2013). 

The above information has been used in computer models to assist with understanding the 
existing operation of the M4 Motorway (2012 has been taken as the base case) and to 
predict performance under future scenarios with and without the proposal (2021 and 2031). 
Computer modelling included:  

 The Roads and Maritime Strategic Traffic Assignment Model (STAM) for the whole of 
Sydney has been refined by GHD and used to assess traffic for the average AM and 
PM peak two hour periods (07.00 to 9.00 and 16.00 to 18.00) for a typical weekday on 
the Greater Metropolitan Area (GMA) roads. The inputs to STAM are based on the 
NSW Government plans, policies and population/employment projections and ‘most 
likely’ infrastructure assumptions, including development in Western Sydney such as 
the second Sydney airport. 

 A series of SIDRA models were developed to analyse intersection operation in detail. 
The performance of the road network is largely dependent on the operating 
performance of key intersections. 

6.1.2 Existing environment 

The proposal encompasses a 35 kilometre stretch of the M4 Motorway. Arterial roads which 
connect to the M4 Motorway through the study area include: 

 Burnett Street – this is a two lane sub-arterial road, largely residential, which widens to 
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four lanes for the traffic signals in the vicinity of the M4 Motorway. It has speed limits of 
50 kilometres per hour and 60 kilometres per hour. It links Merrylands Road in 
Merrylands with the M4 Motorway and the Great Western Highway to the west of 
Parramatta 

 Coleman Street – this is a two lane residential road to the south of the M4 Motorway. It 
widens to three lanes northbound and one lane southbound on the M4 Motorway 
overbridge. Coleman Street connects with the Great Western Highway to the north of 
the M4 Motorway 

 Cumberland Highway – this arterial road links the Hume Highway at Liverpool with the 
Pacific Highway and Pacific Motorway (M1) at Wahroonga. In the vicinity of the M4 
Motorway, the Cumberland Highway has three lanes in each direction and a sign 
posted speed of 70 kilometres per hour 

 Prospect Highway – this sub-arterial road provides a link between the M2 Motorway 
and the M4 Motorway through Seven Hills. To the south of the M4 Motorway, 
Reconciliation Road continues south to provide a link to the M4 Motorway from the 
Wetherill Park Industrial area, which contributes a high proportion of heavy goods 
vehicles. In the vicinity of the M4 Motorway the Prospect Highway is generally one 
lane in each direction. There are current plans to upgrade the Prospect Highway to a 
four-lane divided road. Prospect Highway has a sign posted speed limit of 60 
kilometres per hour 

 Reservoir Road – this is a two lane, sub-arterial rod with a 60 kilometre per hour limit 
in the vicinity of the M4. It provides a link to the M4 Motorway and Great Western 
Highway for leisure facilities and the industrial area bordering Reconciliation Road and 
Wetherill Park 

 Westlink M7 Motorway – the Westlink M7 Motorway is a high capacity road link of 
national significance and was built to accommodate future traffic growth. The Westlink 
M7 Motorway provides a key western line between the M2 Motorway (to the north) and 
the M5 Motorway (to the south). In the vicinity of the M4 Motorway the Weslink M7 
Motorway has four traffic lanes with a divided carriageway and a major interchange at 
the M4 Motorway. The speed limit on the Westlink M7 Motorway in the vicinity of the 
M4 Motorway is 100 kilometres per hour and carries around 60,000 vehicles per day 

 Wallgrove Road – this is a four lane, two way road which connects Elizabeth Drive and 
the Great Western Highway. Wallgrove Road is classified as an arterial road and runs 
parallel to the Westlink M7 Motorway with direct connections to both the Westlink M7 
and M4 Motorways. The road is divided to the north of Old Wallgrove Road and 
undivided running south of the Wallgrove Road-M7 Motorway intersection.The speed 
limit on Wallgrove Road in the vicinity of Old Wallgrove Road intersection is 70 
kilometres per hour. 

 Roper Road – This road lies to the north of the M4 Motorway. Roper Road is a two 
lane sub-arterial route with a 60 kilometre per hour speed limit. It links industrial areas 
and the Great Western Highway with the M4 Motorway 

 Erskine Park Road - is the south of the M4 Motorway and is a four lane arterial route 
with a 70 kilometre per hour speed limit in the vicinity of the M4 and links residential 
areas in Erskine Park and St Clair with the M4 Motorway 

 Mamre Road – this road provides a connection between the Great Western Highway 
at St Marys, the M4 Motorway, the proposed Erskine Park Employment Lands and to 
Elizabeth Drive to the south which provides connection to the Westlink M7 at Cecil 
Hills. Mamre Road in the vicinity of the M4 Motorway is generally one lane in each 
direction with a sign posted speed limit of 60 kilometres per hour  

 The Northern Road – this road is the outer western Sydney bypass connecting 
Campbelltown to Windsor. The Northern Road in the vicinity of the M4 Motorway 
consists of two lanes in each direction and a sign posted speed limit of 60 kilometres 
per hour 

 Mulgoa Road – this road provides connection between Penrith and the M4 Motorway. 
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Mulgoa Road also continues south to the village of Mulgoa. In the vicinity of the M4 
Motorway, this road consists of two lanes in each direction and a sign posted speed 
limit of 60 kilometres per hour 

 Russell Street – This road lies to the north of the M4 Motorway. It is a four lane sub 
arterial road with a 60 kilometre per hour speed limit. It links the residential areas of 
Emu Heights and Emu Plains with the M4 Motorway. To the south of the M4 
Motorway, Leonay Parade provides access to the M4 Motorway from the residential 
area of Leonay, via a two lane sub arterial road with a 60 kilometre per hour speed 
limit.  

Travel patterns  

Journey to work surveys and household travel survey data from the Bureau of Transport 
Statistics (BTS), was analysed for the target LGAs (including Penrith, Blacktown, Holroyd), 
to gain information on trips from, to and within the proposal area.  The analysis showed the 
following: 

 75 per cent of trips in the proposal area are made by private vehicles which is greater 
than the Sydney average of 65 per cent  

 In general 10-15 per cent of trips were made by public transport (bus and train) except 
Penrith, where public transport (trains more than buses) contributed about six per cent 
of trips (BTS 2011) 

 Walking constitutes between 12-18 per cent of journeys compared to 20 per cent for 
Sydney.  

From the BTS data it can be seen that private vehicles are the dominant mode of transport 
for commuting to and from the workplace. Train usage outweighs the usage of buses within 
the selected LGAs.  

Overall, the survey data reveals that the study area has different travel characteristics in the 
east and west, although private car use predominates in all locations. Parramatta has a 
higher level of public and active transport use. Further to the west, private vehicle travel is 
more dominant. This has an impact on the M4 Motorway and parallel routes in the study 
area, as there is less travel mode choice available in the west of the study area. 

Rail 

A rail corridor runs parallel to the M4 Motorway carrying the Blue Mountains Intercity 
services to Parramatta and Sydney CBD as well as the T1 Line from Emu Plans to Sydney 
CBD. The rail services that contribute to the transport task in the study area include: 

 T1 North Shore, Northern and Western Line, operating between Emu Plans in the 
West and Strathfield in the East. This line has 17 trains per hour in the eastbound AM 
peak 

 T5 Cumberland Line operating between Blacktown in the West and Merrylands in the 
East. This line has one train per hour during the AM Peak in the westbound direction 

 T6 Carlingford Line, operating between Carlingford to Clyde in the North. This line has 
two trains per hour in the AM peak in the southbound direction 

 T2 South Line, operating between Merrylands and Strathfield in the East. This has ten 
trains per hour in the AM peak 

 T3 Bankstown Line, operating between Lidcombe and Strathfield. This line has three 
trains per hour during the AM peak 

 Intercity Blue Mountains Line, operating between Lapstone and Strathfield. This has 
four trains during the AM peak. 

Rail services in the study area are currently performing near capacity with limited amount of 
free space available for passengers to board the train at a given time. Continued growth in 
population and employment in the corridor will produce additional demand on train travel. 
Although some spare capacity is expected to be available for the western rail line running 
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parallel to the M4 Motorway, the effectiveness of rail as an alternative mode of transport to 
the M4 Motorway is limited.   

Buses 

There are no route bus services that run along the M4 and no transit ways or busways are 
provided along the M4 Motorway. A number of services operate along the Great Western 
Highway, although none for a significant length. The services tend to be concentrated 
around activity hubs surrounding the corridor, such as town centres and railway stations, 
which increases the accessibility of these facilities from surrounding residential catchments.  

The majority of bus services are provided by private sector operators under contract from the 
NSW Government, with the exception of bus routes operated by the State Transit Authority. 
Bus frequencies on most routes range from five to eleven services during a typical AM peak 
period. Services affecting the interchanges to be upgraded as part of this proposal include: 

 Mulgoa Road – 781, 795, 797,799 

 The Northern Road – 789 

 Mamre Road – 775, 776, 779 

 Erskine Park Road and Roper Road – 775, 776  

 Wallgrove Road – 723, 738  

 Prospect Highway – 812  

 Burnett Street - 810, 811.  

Strategic Bus Corridors 

A number of strategic bus corridors exist within the Sydney Metropolitan Transport Network 
such as Transitways and the Metrobus network. These routes complement the existing bus 
network by providing a high-frequency transport service that augments cross-regional 
connectivity between major centres located throughout the Sydney Metropolitan Region. The 
Metrobus services that operate at the eastern end of the study area include: 

 M91- Parramatta to Hurstville 

 M92 – Parramatta to Sutherland. 

These services depart every ten minutes during weekday peak periods and every 15-20 
minutes during weekday off-peak and weekend periods. Both the M91 and M92 Metrobus 
services operate along the Great Western Highway/Parramatta Road.  

Freight  

In 2011, 409 million tonnes of freight was moved on the NSW transport systems (NSW 
Freight and Ports Strategy 2012). This is forecast to nearly double to 794 million tonnes by 
2031. Freight transported around Sydney is also forecast to double by 2031 from 2011 
figures, to around 119 million tonnes annually (Transport for NSW, NSW Freight and Ports 
Strategy 2012). 

To increase productivity, some semi-trailers and B-Doubles operating in Sydney do so at 
Higher Mass Limits (HML). HML access in NSW is available by enrolling eligible vehicles in 
the Intelligent Access Program with Road and Maritime and by obtaining an access permit 
from the National Heavy Vehicle Regulator. 

The M4 Motorway is a designated B-Double route for trucks up to 26 metres in length. A 
large proportion of goods transported to and from regional NSW are moved via road and this 
freight task will grow. The road network will still be required either to transfer freight from a 
terminal to its final destination or for the whole journey. This requires identified sections of 
the road network to be capable of carrying HML vehicles or high productivity vehicles.  

The M4 Motorway forms a spine for transport movements linking a series of industrial and 
commercial areas. This key function will take on more importance as the Greater Western 
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Sydney Employment Area continues to rapidly develop, including the proposed western 
Sydney Intermodal Terminal.  

Pedestrians 

The M4 Motorway is a high-speed facility, as such pedestrian access and movement is not 
permitted at any point along its entire length. Pedestrian crossing facilities are provided at 
several interchanges. Interchange roads which do not provide any pedestrian crossing 
include: 

 Russell Street/ Great Western Highway 

 The Northern Road 

 Wallgrove Road 

 Reservoir Road 

 Prospect Highway4. 

Cyclists 

Bicycle amenity is provided for by way of formal and informal cycling facilities on both the M4 
Motorway and the Great Western Highway. The cycling facilities provided are an 
amalgamation of primary cycling facilities and parallel cycling facilities on roads adjacent to 
the proposal.  

Primary cycling facilities include informal cycle routes which are provided in both directions 
along the majority of the M4 Motorway in the form of road shoulders, and the Great Western 
Highway between the eastern and western extents of the corridors.  

Formal and informal cycling facilities are provided throughout various local government 
areas bordering both the M4 Motorway and the Great Western Highway. These cycling 
facilities include shared general traffic and bicycle lanes, dedicated on-and off-road bicycle 
paths, and shared pedestrian and bicycle paths. A generally continuous shared path 
arrangement shadows the M4 Motorway between the Cumberland Highway interchange and 
Silverwater Road and connects into Sydney Olympic Park where an interconnected network 
of dedicated and shared cycle paths exist. 

In addition a dedicated off-road shared cycle path exists along the M7 Motorway which 
intersects with both the M4 Motorway and Great Western Highway.  

Cycling is not prohibited at any point along the Great Western Highway, however, the 
section between Rupertswood Road near Mt Druitt and Reservoir Road near Huntingwood 
has been identified as having a ‘high’ degree of difficulty in terms of the on-road cycling 
environment (GHD, 2015).  

The majority of public transport interchanges, shopping centres and education facilities that 
are within cycling distance (2.5 kilometres catchment) of the M4 Motorway and Great 
Western Highway corridors are served by informal on-road bicycle paths.  

6.1.3 Existing traffic performance  

Roads and Maritime Strategic Traffic Assignment Model  

Using the Roads and Maritime Strategic Traffic Assignment Model (STAM), traffic modelling 
has been undertaken for the AM and PM peaks for the following scenarios: 

                                           
 
 
4
 The intersection will be upgraded to incorporate pedestrian facilities as part of the Prospect Highway upgrade. 
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 Base Year (2012)  

 2021 Do Minimum – Includes all the committed future projects but not the M4 Smart 
Motorways Scheme (the proposal). Note the section of the M4 Motorway to the east of 
Pitt Street is assumed to have implemented Smart Motorways 

 2021 The Build Scenario – Includes commitment to future projects and the proposal 

 2031 Do Minimum – Includes all the committed future projects but not the proposal. 
Note the section of the M4 Motorway to the east of Pitt Street is assumed to have 
implemented Smart Motorways 

 2031 The Build Scenario – Includes commitment to future projects and the proposal. 

The Build modelled scenarios have included ramp signalling. As there is some uncertainty in 
terms of the phasing of the ramp signals, two scenarios have been developed including a 
‘low’ delay and a ‘high delay’ scenario. The difference between the scenarios relates to the 
assumed delay at the ramp signals, hence the storage capacity required on the entry ramps. 

Existing performance of the M4 Motorway corridor 

In order to calculate representative traffic flows along the M4 Motorway, traffic flow data from 
Roads and Maritime and from the TfNSW Transport Management Centre’s Incident 
Management System (CMCS) was extracted for the week 5th March 2012 to 9th March 2012. 
Traffic flow was analysed on a per-lane hourly flow. To take into account the natural 
variability these factors, and data from a number of days was considered in order to 
determine ‘peak flows’. 

Peak period along the M4 Motorway was defined as follows for the following locations: 

 Russell Street to Roper Road: 0700 to 0730 

 Roper Road to Coleman Street: 0730 to 0800 

Coleman Street to Parramatta Road: 0800 to 0830Traffic volumes 

Traffic volumes were calculated using CMCS data. Mainline flow estimates for the proposal 
are provided in Table 6-1. These locations are away from any entry or exit ramps.  

Table 6-1 M4 Motorway survey flows in the study area 2012 (rounded to the nearest 
100 vehicles) 

Location  Lanes Westbound flow 
(vehicles/hour) 

Eastbound flow 
(vehicles/hour) 

West of Church Street 4 7,100 5,200 

West of Burnett Street 4 6,400 4,300 

West of Coleman Street 3 5,500 3,700 

West of Cumberland Highway  3 5,500 4,000 

West of Prospect Highway 3 5,200 4,600 

West of Reservoir Road 3 5,500 4,600 

West of M7 3 6,500 5,600 

West of Roper Road 3 4,800 4,400 

West of Mamre Road 3 4,800 4,600 

West of the Northern Road 3 3,600 3,800 

West of Mulgoa Road 2 3,200 3,200 

   
The M4 Motorway carries about 170,000 vehicles per day. In the peak hours between 3,200 
and 5,600 vehicles travel in the eastbound direction and between 3,200 and 7,100 in the 
westbound direction within the proposal area.  
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Surveyed travel times 

Travel time surveys were conducted in March 2012. Findings from the travel time surveys 
include: 

 The average speed along all arterial roads was between 25 to 50 kilometres per hour 

 During the morning peak, the average speed along the M4 Motorway drops to 50 
kilometres per hour in the eastbound direction and to about 58 kilometres per hour in 
the westbound direction 

 Speeds between Reservoir Road and James Ruse Drive in the morning peak are less 
than 40 kilometres per hour 

 During the peak hours, the average speed along the M4 Motorway is  up to 50 per cent 
less than the posted speed limits of 90, 100 and 110 kilometres per hour 

 Average speeds are generally higher on the M4 Motorway than for the arterial roads in 
the corridor. 

Flow breakdown 

The CMCS data was also analysed to identify sections of flow breakdown along the M4 
Motorway. ‘Heat maps’ were used showing bandwidth values of speed, against locations 
and time. This allows for a visual representation of the distribution of delay along the M4 
Motorway. From the heat maps, the following bottlenecks were observed where demand 
exceeds capacity: 

 AM Peak – M4 Motorway eastbound at Roper Road. Typically low speeds and/or 
queues are observed at the Roper Road entry ramp from 0700 to 0830. The back of 
this low speed zone/queue extends back to Mamre Road and peaks at 0730 

 PM Peak - Low speeds are observed at the Cumberland Highway interchange 
extending as far back as Church Street, where it may merge with queues originating at 
James Ruse Drive between 1530 and 1830.  

The heat map analysis identifies the key M4 Motorway capacity constraints. These 
constraints point to sections of the motorway that may require widening if not for the Smart 
Motorways scheme. 

Crash analysis 

A detailed crash analysis of the intersections along the M4 Motorway and adjacent arterial 
roads was conducted in June 2013. This data showed that crashes along the M4 increase at 
times of peak traffic demand, with the number of accidents greater in the afternoon peak 
period compared to the morning peak period. The crashes that occur on arterial roads are 
more evenly distributed during the day.  

Figure 6-1 shows the number of crashes by intersection along the proposal. This identifies 
whether they occurred on the motorway (separated into ‘rear end crashes’ and ‘other 
crashes’) or arterial road.  
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Figure 6-1 Crash analysis results by interchange 

Overall, 66 per cent of crashes on the M4 Motorway are ‘rear end’ crashes, ranging from a 
minimum of 34 per cent at Mamre Road and a maximum of 82 per cent at Homebush Bay 
Drive, with peaks in the crashes occurring when traffic volumes are highest. Indicating that 
the prevalence of rear end crashes increases as congestion increases.  

Intersection performance 

Signalised and unsignalised Intersection Design and Research Aid (SIDRA) is a software 
package used to analyse intersection and network capacity, level of services and 
performance analysis. A series of SIDRA models were developed to analyse intersection 
operation in detail as the performance of the road network is largely dependent upon the 
operating performance of key intersections. It is therefore appropriate to consider 
intersection operation as a measure of capacity of the road network. 

The ‘Level of Service’ (LoS) is the standard measure used to characterise the operational 
performance of the network and intersections. In general there are six levels of service. ‘A’ 
represents the highest performance with less than 14 seconds delay per vehicle and LoS ‘F’ 
greater than 70 seconds delay per vehicle. LoS ‘D’ has been adopted for peak conditions for 
future intersection performance, which is an average delay per vehicle of 43-56 seconds, 
with the intersection operating at near capacity in peak periods.  

The results of the SIDRA analysis are shown in Table 6-6 and Table 6-7. 

The following observations can be drawn from the modelling:  

 In general all interchanges require some sort of improvement. Presently all 
interchanges currently perform at LoS ‘D’ or worse during AM or PM peaks, except 
Coleman Street interchange 

 The Prospect Highway interchange has high delays (more than 140 seconds) 
performing at LoS ‘F’ for both the AM and PM peaks, though this would change with 
the Prospect Highway upgrade project   

 Reservoir Road eastbound exit ramp performs at LoS F with high delays (more than 
140 seconds) for both AM and PM peaks.  
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There are capacity constraints at a number of entry and exit ramps and measures are 
required to improve the existing performance of the M4 Motorway. Overall there is 
congestion in the eastbound direction along much of the M4 during the AM peak. Westbound 
congestion typically occurs in the PM peak, particularly between the Prospect Highway and 
Parramatta. There is also substantial arterial road congestion at a number of locations. 

6.1.4 Potential construction impacts 

A high level construction traffic impact assessment was undertaken during preparation of the 
traffic and transport study using details of the construction staging and proposed working 
hours. 
 
During construction, the proposal would have temporary traffic impacts on the M4 Motorway 
and on nearby arterial and local roads.  

Construction compounds 

There is the potential for traffic impacts associated with the construction compounds. These 
are to be located at each intersection with a site compound for each exit and entry ramp. 
The location of the construction compounds would be confirmed during the detailed design. 
Access arrangements would need to be determined as part of the construction traffic 
management plan (CTMP). The following would be investigated further as part of the CTMP: 

 The major ramps would generally remain open, apart from during some nights where 
the ramps would be required to be closed for re-sheeting 

 The consideration of a combination of access from adjacent local roads as well as the 
M4 Motorway  

 Partial road closures may be required for Burnett Street and Cumberland Highway 
eastbound entry ramps 

 Parking at each compound and the main compound site.  

Construction traffic impacts 

Potential impacts caused by construction traffic include: 

 Increased travel times due to reduced speed limits around construction sites 

 Increased travel time due to increased truck and construction machinery movements 

 Temporary or complete closure of ramps with the potential for related increased travel 
times due to the need for short detours 

 Traffic switching in areas where the upgrade impacts parts of the existing road surface 

 Increase in the use of local parking facilities (despite parking being provided at the 
compound sites). 

Heavy vehicles would be required for delivery of construction materials, removal or spoil, 
delivery of construction equipment and machinery, movement of construction personnel and 
various other activities. Introducing heavy vehicles on local and arterial roads in particular 
has the potential for traffic disruptions and indirect impacts, particularly in residential areas 
around construction compounds.  

Measures to retain heavy vehicles on the regional road network and minimise access 
impacts and disruption on local roads would be incorporated into the CTMP. Community 
consultation would be required where access to community facilities or properties would 
result from traffic associated with the proposal.  

The movement of material would be managed through the scheduling of deliveries and 
availability of fleet. The aim being to minimise the number of haulage and delivery vehicles 
required during peak periods and weekends. The delivery of oversized materials such as 
gantries would occur at night time to minimise disruption to traffic flow. 
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Table 6-2 provides a summary of the construction traffic movements. This shows that peak 
traffic generation would occur during Stage Two of the proposed construction schedule, with 
around 368 vehicles departing within an hour period. However this does not occur all at one 
site as Stage Two spans the entire length of the project. This equates to around 37 vehicle 
arrivals and departures per hour at each entry/exit ramp location.  

Table 6-2 Construction traffic movement summary 

Activity AM peak (vtph) PM peak (vtph) 

 In Out In Out 

Stage One 262 262 262 262 

Stage Two 385 385 385 385 

Stage Three 28 28 28 28 

Stage Four 164 164 164 164 

 
Traffic impacts are expected to comprise the following: 

 Full and partial mainline and ramp temporary closures during non-peak periods 

 Detours for bridge widening at Reservoir Road 

 Reduced speeds of 40 kilometres per hour on ramps during construction and 80 
kilometres per hour on the M4 during widening and installation of the ITS infrastructure 

 Traffic delays due to temporary closure of ramps and/or sections of the mainline  

 Minor increase in arterial road traffic due to construction vehicle deliveries. 

Public transport 

Bus services on arterial roads within the study area are concentrated around activity hubs, 
such as town centre or railway stations. The bus services do not generally form a competing 
mode of transport to the M4 Motorway, so are unlikely to be affected directly by the proposal. 
However, there is the potential for bus services to be affected by changes to the 
intersections where buses pass over or under the M4 Motorway. 

Potential impacts on bus services would include temporary increased travel times where 
works affect arterial roads at the interchanges. It is unlikely that any bus stops along arterial 
routes would require modification. There may also be temporary delays due to construction 
traffic and deliveries to construction compounds on arterial and local roads. 

The impacts on public transport will be addressed as par tof the CTMP. It is expected the 
major ramps would generally remain open and not significantly change traffic movements. 
As a result, impact on public transport routes on roads that cross the M4 is expected to be 
minimal. However, minor issues may include: 

 Potential delays also experienced by general traffic at interchange locations where 
ramp construction impacts on arterial roads 

 Bus route detours due to mainline/ramp temporary closures 

 Potential temporary bus stop relocation where ramp works impact bus stops. 

Pedestrians and cyclists 

Currently pedestrians are prevented from entering the M4 Motorway, however, pedestrian 
crossing facilities are provided on the arterial roads at a number of the interchanges. 
Cycleways may also be disrupted during construction. Temporary pedestrian and cycle 
access would be maintained during construction, however, delays and inconveniences may 
be experienced due to altered access and increased travel times.  

While the proposal would retain shoulders along the motorway, given the nature of the 
proposed works, especially the entry and exit ramp modifications and the motorway 
widening, there are likely to be times when cyclists would be prevented from accessing 
sections of the motorway and would need to use the parallel facilities.  
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Any disruption to pedestrians and cyclists would be temporary in nature and alternative 
access would be provided.  

Local roads and properties 

Access to individual properties may be affected by construction activities, particularly in the 
vicinity of construction compounds. Properties that are likely to be impacted include private 
residences/driveways, public areas and parkland, community facilities and businesses. 
Details of the facilities potentially impacted are provided in Section 6.11. Potential impacts 
include the following: 

 Temporary arterial road lane closure where ramp upgrade extends to/onto arterial road 
(eg Burnett Street) 

 Reservoir Road closure (for bridge widening works) 

 Minor increased construction traffic noise 

 Increased traffic congestion due to temporary closure of ramps and/or sections of the 
mainline 

 A minor amount of additional wear of road surface due to increased heavy vehicle use. 

A community consultation program would be implemented prior to and during construction to 
provide local communities with information on the proposal and to provide an avenue for 
community feedback.  

Emergency services 

There is the potential for access restrictions or changes to access associated with the 
construction activities. This includes a reduction in the width of median/hard shoulder during 
construction works. Emergency services would be consulted during preparation of the CTMP 
and would be advised of all construction areas and reduced speed zones, access restriction 
and potential night closures of ramps in order for planning of appropriate routes during the 
construction period. 

6.1.5 Potential operational impacts 

Future land use and transport infrastructure 

In general, Sydney is forecast to experience continuing growth in population and 
employment. Alongside this growth is the commensurate forecast growth in the number of 
dwellings. The main source of forecasts for the future population, employment and dwellings 
is the Draft Metropolitan Strategy for Sydney to 2031, but Government plans and strategies 
outlined in Section 2.1 also provide an information source in terms of future population and 
employment projections. It is predicted that the LGAs through which the proposal passes will 
have a higher population by 2031. Population numbers are predicted to rise by between 31 
per cent (Holroyd) and 52 per cent (Blacktown). Employment is predicted to increase 
between 26 per cent (Holroyd) and 68 per cent (Penrith). This may be partly attributable to 
potential specialised precincts including: Rydalmere education, Penrith Education and 
Health and Marsden Park (North West Growth Centre), as well as the Western Sydney 
Intermodal Terminal and Western Sydney Employment Area.  Population and employment 
increases of this scale in the M4 Motorway corridor are expected to increase demand on the 
already congested motorway network.  

Assumptions in relation to future planned road upgrades were included in the future scenario 
modelling. In addition the plans to redesign Sydney’s bus network (Transport for NSW 
December 2013), including the proposed rapid and major suburban bus routes at Mamre 
Road, Prospect Highway/Reconciliation Road, Cumberland Highway and Church Street 
were considered as well as the proposed improvements to the rail network documented in 
Sydney’s Rail Future (Transport for NSW 2012) and NSW Long Term Transport Master Plan 
(Transport for NSW 2012).   



 

M4 Smart Motorway   143 
Review of Environmental Factors 

Future cycling and pedestrian facilities, were also taken into consideration as laid out in 
Sydney’s Walking Future and Sydney’s Cycling Future.  

Modelling  

A series of strategic traffic models were developed to assess the effects of the M4 Smart 
Motorway. Data from the strategic models were fed into the intersection models to assess 
the impact on the proposed intersections in more detail.  

The future years 2021 and 2031 were tested with (proposal) and without (Do Minimum) the 
M4 Smart Motorway scheme. Performance of each intersection during the AM and PM 
peaks was analysed in SIDRA.  

Modelling showed that under the Do Minimum scenario there is growth in traffic on the M4 
Motorway in 2021 and 2031, driven by land use changes in the corridor and other growth 
drivers, including new infrastructure.    

Table 6-3 provides the forecast percentage increases in vehicle kilometres and vehicle 
hours with business as usual growth assumptions. The growth in vehicle hours is greater 
than the growth in vehicle kilometres and therefore the average speed on the network is 
forecast to be lower in 2031 when compared to 2012. The additional pressure on the road 
infrastructure in Sydney as a result of the population and employment growth is expected to 
be substantial.  

Table 6-3 Do Minimum – Percentage increases in vehicle movements between 2012 
and 2031 

 Vehicle type AM peak PM peak 

Vehicle km Cars 137% 130% 

 Rigid 128% 133% 

 Articulated 149% 159% 

Vehicle hours Cars 157% 145% 

 Rigid 142% 143% 

 Articulated 163% 172% 

 
Figure 6-2 and Figure 6-3 present forecast traffic volumes for each section of the M4 
Motorway for 2021 and 2031 for the Do Minimum and the proposal scenarios. 
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Figure 6-2 Forecast M4 Motorway traffic flow comparison – westbound (PM peak 2 
hours)  

 

Figure 6-3 Forecast M4 Motorway traffic flow comparison – eastbound (AM peak 2 
hours) 

The figures show that the traffic volumes increase on the M4 Motorway over the two hour 
modelled period as a result of implementation of the Smart Motorway scheme. In general, 
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from the modelled traffic flows it can be observed that:  

 Traffic volumes are greater at the eastern end of the M4 Motorway 

 There is growth in traffic on the M4 Motorway in the Do Minimum in 2021 and 2031, 
driven largely by population and land use changes in the corridor 

 The proposal results in an increased volume of traffic on the M4 Motorway over both 
the two hour peak periods modelled 

 During the AM peak the volume of traffic on the M4 Motorway is expected to increase 
by up to 2,700 vehicles in the two hour period in the eastbound (peak) direction with 
the proposal 

 During the PM peak the volume of traffic on the M4 is expected to increase by up to 
2,400 vehicles in the two hour period in the westbound (peak) direction with the 
proposal. 

The results of the modelling also showed that with the proposal, demand is reduced on the 
key parallel route, the Great Western Highway, potentially relieving peak period congestion 
on this route. In general, there is a decrease in the volume of traffic on the entry ramps, due 
to the additional time delay accessing the motorway, which is deterring short distance trips 
on the motorway. This does not translate to a reduction in mainline volume as longer 
distance trips using the M4 Motorway are greater.  

Travel time and speed 

Travel time and average speed were also analysed over the length of the proposal (35 
kilometres) under the proposal and the Do Minimum scenarios and compared against the 
Base Case (2012). Comparisons were also made for 2021 and 2031 with the proposal and 
without (DM). The results for the peak periods and direction (eastbound towards Sydney in 
the AM peak and westbound towards Penrith in the PM peak) are shown in Table 6-4. Non-
peak flow is shown in Table 6-5. 

Table 6-4 Modelled travel time and travel speed over the proposal in peak periods 

Peak Direction Journey 
Start  

Journey 
End 

2012 2021 Do 
Minimum 

2021 
Proposal 

2031 Do 
Minimum 

2031 
Proposal 

Modelled travel time (minutes)      

AM Eastbound Governors 
Drive 

Pitt St 
Overpass 

46 53 42 64 51 

% change from Do Minimum  - -21% - -20% 

PM Westbound Pitt St 
Overpass  

Governors 
Drive 

55 58 41 67 54 

% change from Do Minimum  - -29% - -19% 

Modelled Average speed (km/hr)      

AM Eastbound Governors 
Drive 

Pitt St 
Overpass 

46 39 50 33 41 

% change from Do Minimum  - +28% - +24% 

PM Westbound Pitt St 
Overpass  

Governors 
Drive 

38 36 51 31 39 

% change from Do Minimum  - +42% - +26% 

 
The modelling shows that during the peak periods, the travel time in 2021 for a journey 
between Penrith and Parramatta is 42 minutes with the M4 Smart Motorway operating or 53 
minutes without the proposal.  This is an eleven minute reduction in travel time (or a 21 per 
cent time saving).  The average travel speeds increase from 39 to 50 kilometres per hour (28 
per cent improvement) compared to a Do Minimum (or business as usual) scenario. 

The westbound PM peak direction shows a 17 minute improvement in travel times (from the 
Do Minimum) in 2021 which is an improvement in travel times of 29 per cent (17 minutes), 
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with an average speed increase of 15 kilometres per hour (from 36 km/h to 51 km/h).  

Table 6-5 Modelled travel time and travel speed over the proposal in non-peak periods 

Peak Direction Journey 
Start  

Journey 
End 

2012 2021 Do 
Minimum 

2021 
Proposal 

2031 Do 
Minimum 

2031 
Proposal 

Modelled travel time (minutes)      

PM Eastbound Governors 
Drive 

Pitt St 
Overpass 

28 31 23 36 32 

% change from Do Minimum  - -26% - -11% 

AM Westbound Pitt St 
Overpass  

Governors 
Drive 

30 32 28 38 34 

% change from Do Minimum  - -13% - -11% 

Modelled Average speed (km/hr)      

PM Eastbound Governors 
Drive 

Pitt St 
Overpass 

73 67 91 57 65 

% change from Do Minimum  - +36% - +14% 

AM Westbound Pitt St 
Overpass  

Governors 
Drive 

70 65 74 55 61 

% change from Do Minimum  - +14% - +11% 

 

Table 6-6 shows travel time improvements of between 13 and 26 per cent in the non-peak 
directions in 2021 compared to the Do Minimum, and increase in average speed in the 
eastbound non-peak direction of 36 percent. There are also travel time savings and speed 
increases in the westbound non-peak (AM) flow in 2021, but these improvements are less 
pronounced.  

The following can be observed from the modelled travel time and speed data: 

 Under the Do Minimum scenario, the travel time in the AM peak eastbound direction 
would increase by 18 minutes by 2031, with average traffic speeds reducing from 46 
kilometres per hour to 33 kilometres per hour. The travel times in the westbound 
direction during the PM peak would increase by 22 per cent from 55 minutes to 67 
minutes 

 Under the Do Minimum scenario the average speed in 2031 in the peak flow direction 
are forecast to be between 31 kilometres per hour and 33 kilometres per hour. In the 
counter- peak direction average speeds are between 55 kilometres per hour and 57 
kilometres per hour, which are considerably below the posted speed limit of 100/110 
kilometres per hour to the west of the Cumberland Highway 

 With the proposal in 2021 journey times in the peak period are forecast be 11 minutes 
shorter (eastbound) and 17 minutes shorter (westbound) compared to the Do Minimum 
which is a time saving of approximately 21 to 29 per cent. During the peak hours in the 
peak direction the average speed on the M4 Motorway improves by approximately 28 
to 42 per cent as a result of the proposal. 

 In the peak period in 2031 there would be a 13 minute reduction in journey time 
(around 20 per cent saving) in the eastbound and westbound peak directions with the 
proposal. 

 Compared to the Do Minimum scenario, in 2031 travel speeds would improve by 24 to 
26 per cent.   

 Compared to the Do Minimum scenario, in 2031, travel times in the non-peak period 
would reduce by 11 per cent, and speeds would improve by 11 to 14 per cent.  

In summary, with the proposal, the average travel time on the M4 Motorway in the peak 
flows is about 25 per cent less than compared to a Do Minimum (or business as usual) 
scenario, with corresponding improvements in average travel speed of between 11 and 15 
kilometres per hour in 2021. This represents improvements in the peak direction travel 
speeds of 28 per cent (eastbound) and 42 per cent (westbound). In 2031 the proposal 
provides a 20 per cent reduction in travel times compared to the Do Minimum scenario in the 
peak flow directions.  
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Interchange performance modelling 

SIDRA was used to model the intersection performance under the 2031 Do Minimum and 
the proposal scenarios. In general the following observations were made: 

The interchanges within the M4 Motorway study area were analysed in SIDRA intersection 
modelling software. The intersection performance results are provided in Table 6-6 and 
Table 6-7 for AM and PM peak periods respectively.  In general the following observations 
were made.  

 Each intersection, with the exception of Roper Road, performs better with the proposal 
in comparison to the Do Minimum. However the improvement is generally relatively 
minor indicating that the proposal has minimal impact on intersection performance 

 The intersection that feeds the Roper Road eastbound entry ramp changes from level 
of service C to level of service E between the Do Minimum and proposal scenario, 
though the actual change in average delay is only around 20 seconds. 

 Mulgoa Road, Mamre Road, Roper Road and Coleman Street ramp intersections have 
a poor level of service (F) with the proposal PM peak scenarios. However, the delay at 
each of these intersections is reduced in the proposal when compared to the Do 
Minimum 

 The Wallgrove Road westbound exit ramp improves in the PM peak from level of 
service D in 2012 to level of service B in the 2031 Do Minimum scenario. This is likely 
to be because the proposed new east-facing ramps at Archbold Road to the west of 
Wallgrove Road alleviate some of the demand. 
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Table 6-6 AM Peak intersection performance in 2031 with and without proposal 

ID Intersection 

2012 Base 2031 Do Minimum 2031 Do Something 

Average 
Delay 

(s) 
LoS 

Average 
Delay 

(s) 
LoS 

Average 
Delay (s) 

LoS 

1a Burnett Street / M4 WB On Ramp intersection 11 A 11 A 11 A 

1b Burnett Street / M4 EB Off Ramp intersection 41 C 15 B 14 A 

2 Coleman Street / M4 WB Off Ramp 12* A 11 A 10 A 

3 
Great Western Highway / M4 EB on ramp (under 

Coleman St) 
15 B 8 A 17 B 

4a Cumberland Highway / M4 WB On Ramp 38 C 71 F 89 F 

4b Cumberland highway / M4 EB On Ramp 44 D 131 F 136 F 

5 Prospect Highway / M4 EB On Ramp >140* F 21 B 22 B 

6 Prospect Highway / M4 WB On Ramp 41* C 28 C 29 C 

7a Reservoir Road / M4 EB Off Ramp 32* C* 11 A 10 A 

7b Reservoir Road / M4 WB Off Ramp 9* A* 24* B* 20 B 

9a Wallgrove Road / M4 EB On Ramp 28 B 18 B 17 B 

9b Wallgrove Road / M4 EB On Ramp 16 B 16 B 17 B 

10a Roper Road / M4 On Ramp EB 45 D 18 B 42 C 

10b Roper Road / M4 On Ramp WB 26 B 13 A 13 A 

12 Mamre Road / M4 Off Ramp EB 51 D 59 E 34 C 

13 Mamre Road / M4 Off Ramp WB 26 B 77 F 43 D 

14a The Northern Road / M4 EB on Ramp 69 E 36 C 44 D 

14b The Northern Road / M4 WB on Ramp 66 E 50 D 50 D 

15a Mulgoa Road / M4 EB  On Ramp 23 B 26 B 27 B 

15b Mulgoa Road / M4 WB  On Ramp 26 B 36 C 44 D 

16 Russell Street / M4 Off Ramp EB 14* A* 29* C 19* B* 

17 Russell Street / M4 Off Ramp WB 13* A* 20* B* 16* B* 

* Average delay and LOS reported for worst approach for priority controlled intersection 
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Table 6-7 PM Peak intersection performance in 2031 with and without proposal 

ID Intersection 

2012 Base 2031 Do Minimum 2031 Do Something 

Average 
Delay (s) 

LoS 
Average 
Delay (s) 

LoS 
Average 
Delay (s) 

LoS 

1a Burnett Street / M4 WB On Ramp intersection 11 A 15 B 15 B 

1b Burnett Street / M4 EB Off Ramp intersection 39 C 41 C 23 B 

2 Coleman Street / M4 WB Off Ramp 27* B* 124* F* 99* F 

3 
Great Western Highway / M4 EB on ramp (under 

Coleman St) 
22 B 33 C 30 C 

4a Cumberland Highway / M4 WB On Ramp 91 F 133 F >140 F 

4b Cumberland Highway / M4 EB On Ramp 46 D >140 F >140 F 

5 Prospect Highway / M4 EB On Ramp >140 F* 17 B 17 B 

6 Prospect Highway / M4 WB On Ramp 57* E* 28 B 31 C 

7a Reservoir Road / M4 EB Off Ramp 27* B* 8 A 11 A 

7b Reservoir Road / M4 WB Off Ramp 13* A* 15* B* 25 B 

9a Wallgrove Road / M4 EB On Ramp 23 B 20 B 21 B 

9b Wallgrove Road / M4 EB OnRamp 48 D 17 B 19 B 

10a Roper Road / M4 On Ramp EB 76 F >140 F >140 F 

10b Roper Road / M4 On Ramp WB 22 B 26 B 34 C 

12 Mamre Road / M4 Off Ramp EB 72 F 39 C 31 C 

13 Mamre Road / M4 Off Ramp WB 54 D >140 F >140 F 

14a The Northern Road / M4 EB on Ramp 26 B 36 C 49 D 

14b The Northern Road / M4 WB on Ramp 34 C 50 D 46 D 

15a Mulgoa Road / M4 EB  On Ramp 54 D >140 F 72 F 

15b Mulgoa Road / M4 WB  On Ramp 27 B 33 C 30 C 

16 Russell Street / M4 Off Ramp EB 16* B* 21* B* 17* B 

17 Russell Street / M4 Off Ramp WB >140 F* >140 F* >140* F* 

* Average delay and LOS reported for worst approach for priority controlled intersections 

 



 

M4 Smart Motorway     150 
Review of Environmental Factors 

Overall network statistics 

Network performance results for the study area have been extracted from the model 
that covers the whole of the Greater Metropolitan Area (GMA). A cut-down network was 
selected to enable broader road network impacts of the M4 Smart Motorway proposal.  
The links included in this analysis are shown in Appendix B. This form of analysis 
enable the high-level identification of any issues relating to changes in route choice as 
well as identifying any areas of localised constraint on the broader network that would 
impact of the proposal achieving optimal performance improvements. Network 
modelling results show that the proposal would result in an increase in vehicle 
kilometres travelled on the motorway network by 11 per cent in both the AM and PM 
peaks and there would be a slight increase in overall vehicle kilometres travelled (three 
per cent). This reflects the attraction for journeys to be made on the motorway, even if it 
means travelling a few extra kilometres to get onto the motorway. The main shift in 
trips, not surprisingly is from the largely parallel Great Western Highway. As the 
performance of the M4 Motorway improves, the model shows that it becomes more 
attractive for certain trips to be made on the M4 rather than, say, the Great Western 
Highway. Modelling also showed there is an increase in distance travelled on the 
network which however, does not contribute to an increase in the time spent on the 
network, which falls slightly, showing that overall journey time decreases as a result of 
the proposal. Importantly, the analysis shows that overall the Proposal leads to more 
travel on the motorway and motorway ramps, with less travel on all other road classes 
(local, sub arterial and arterial). With the greatest change being the reduction in travel 
on arterial roads (principally the Great Western Highway). 

Select link analysis 

A select link analysis was carried out using the 2031 forecast models to identify how 
travel patterns change in the vicinity of the M4 Motorway, as a result the trade-off 
between better mainline motorway flow and speed and some slight increased time to 
access the motorway via the ramps. The select link analysis seeks to explore how the 
origin and destination of all trips that pass a certain point on the network change 
between the model scenarios (namely Do Minimum and the Proposal). The results of 
this analysis show the following: 

 If there are feasible alternative exits or entry points to the motorway, Smart 
Motorways tends to maximise the section of the journey undertaken on the 
motorway  

 An increase in rigid and articulated vehicles on Westlink M7 that take advantage 
of the freight bypass lane at the westbound entry ramp to avoid delays. 

6.1.6 Safeguards and management measures 

Table 6-8 identifies safeguards and management measures that will be implemented to 
address potential impacts of the proposal on transport.  

Table 6-8 Mitigation measures for transport   

ID Impact Environmental safeguards Responsibility Timing 

T1 Construction 
traffic and 
access 

A detailed Construction Traffic 
Management Plan (CTMP) will be 
prepared in accordance with the Roads 
and Maritime Traffic Control at Work 
Sites (Roads and Maritime, 2010a) and 
Roads and Maritime Specification G10 
- Control of Traffic, to provide a 
comprehensive and objective approach 
to minimise any potential impacts on-
road network operations during 
construction. 

Construction 
contractor 

Pre-construction 
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ID Impact Environmental safeguards Responsibility Timing 

The CTMP will include (as a minimum): 

 Measures to minimise heavy 
vehicle usage on local roads. 
Where practicable, deliveries of 
construction plant and materials will 
be carried out outside of peak traffic 
periods 

 Consultation with emergency 
services and maintenance of 
access for emergency vehicles 

 Traffic control provided to manage 
and regulate traffic movements 
during construction, including 
minimising traffic switching 

 Maintain the continuous, safe and 
efficient movement of traffic for both 
the public and construction workers 

 Entry and exit ramps to/from the M4 
Motorway to generally remain open 
throughout the construction period 
with suitable alternative access 
arrangement provided where this is 
not achievable  

 Haulage routes/access 
arrangements to minimise impacts 
on local routes 

 Access to local roads and 
properties will be considered when 
determining the final location of 
construction compounds  

 Construction and delivery vehicles 
entering/leaving site compounds, 
and/or stockpile sites to be limited 
in peak periods 

 Access to local roads and 
properties will be maintained, 
where practicable 

 Maintain pedestrian and cyclists 
access throughout construction, 
with adequate planning and 
consultation undertaken relating to 
any temporary detours  

 Provision of appropriate warning 
and advisory signposting 

 Include requirements and methods 
to consult and inform local 
community of impacts on local road 
network and traffic  

 Consider other developments that 
may also be under construction to 
minimise traffic conflict and 
congestion that may occur due to 
the cumulative increase in 
construction vehicle traffic. 

T2 Construction 
compounds 

Detailed assessment of construction 
compound locations and access 
arrangements. Including the main site 
compound. 

Construction 
contractor 

Detailed design 

T3 Incident 
response 

Consultation with emergency service 
authorities will be carried out during 
development of the detailed design 

 
Construction 
contractor 

Detailed design 
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ID Impact Environmental safeguards Responsibility Timing 

including NSW Rural Fire Service and 
Fire Rescue. 

T4 Property 
access 

Vehicular property access will be 
maintained where possible including 
pre-schools, places of worship and all 
commercial premises. 

 Construction 
contractor  

Construction 

T5 Pedestrians 
and cyclists 

Pedestrian and cyclist access is to be 
generally maintained throughout 
construction or alternative routes to be 
identified and communicated. 

Provision of signposted outlining the 
pedestrians and cyclists diversion 
routes will be displayed during 
construction. 

There will be advance notification of 
any construction works that affect 
pedestrians and cyclists.    

 Construction 
contractor 

Construction 

T6 Public transport Access to appropriate bus stop 
locations will be maintained during 
construction in consultation with bus 
operators. 

Construction 
contractor 

Construction  
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6.2 Biodiversity  

The extent and magnitude of potential impacts of the proposal on biodiversity are 
assessed in the Biodiversity Assessment (Jacobs, 2014), which is provided in 
Appendix C. A summary of the assessment is presented in this section. 

6.2.1 Methodology 

Study area 

The biodiversity assessment uses the following terms: 

 The ‘study area’ – encompasses the proposal area and the area that may be 
indirectly impacted by the proposal. It includes the M4 Motorway corridor and 
associated roads where ITS infrastructure would be installed. 

 The ‘study locality’ – encompasses the area within 10 kilometres of the study area 

 The ‘construction footprint’ – encompasses the area that would be affected by 
construction of the proposal, and is assumed to be an area with a five-metre 
buffer from all design elements and known ancillary facilities. 

Review of literature, mapping and government database  

A desktop review was carried out of background reports, databases and mapping 
relevant to the biodiversity of the bioregion and the study locality. These included: 

 NSW Vegetation Types Database (OEH, 2012) 

 NSW Threatened Species Profile Database (OEH, 2013) 

 Native Vegetation of the Cumberland Plain – Final Edition (NPWS, 2002) 

 The Native Vegetation of the Cumberland Plain, Western Sydney: Systematic 
Classification and Field Identification of Communities (Tozer, 2003) 

 NSW BioNet (OEH, 2013) 

 DPI Threatened and Protected Species – Records Viewer 

 DPI Noxious Weeds Listings 

 Atlas of NSW Wildlife (OEH, 2013) 

 EPBC Act Protected Matters Search Tool  

 Australian Museum Business Services (2003) Baseline Fauna Inventory of the 
Orchard Hills Defence Establishment. Report prepared for Parsons Brinkerhoff 
and Department of Defence. 

Field surveys  

A terrestrial flora and fauna habitat assessment was conducted in April and May 2013. 
The assessment complemented the background review and provided a ground-truth for 
existing ecological constraints in relation to the proposal. The condition of habitat was 
ranked and mapped based on the assessment criteria outlined in Table 6-9. 
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Table 6-9 Fauna habitat condition assessment criteria  

Condition Characteristics Patch size / 

connectivity 

Naturalness Floristic 

diversity 

Ground cover Habitat features Weed 

abundance 

High Vegetation still retains the majority of 
native species and structural 
characteristics of the pre-European 
equivalent. Such vegetation is usually in 
a near natural state and displays 
resilience to weed invasion due to intact 
ground cover, shrub and canopy layers 
and lack of soil disturbance. Some 
limited weed cover is present in edge 
habitats. 

>2 hectares and 
well connected 
outside the road 
reserve and along 
road corridor 

Remnant 
woodland / 
forest 

High Intact Habitat for 
threatened fauna, 
mature trees 
abundant and tree 
hollows, dead 
trees and natural 
logs 

Low 

Moderate Vegetation generally still retains most of 
its structural integrity but has been 
partially disturbed and has lost some 
component of its original species 
complement. Weed invasion varies from 
slight to high. 

>2 hectares and 
tentative links to 
other vegetation 
outside the road 
reserve 

Disturbed 
remnant 
woodland / 
forest  

Moderate Intact with few 
or no invasive 
grasses 

Some habitat for 
threatened fauna, 
mature trees low 
density, few 
hollows and logs 

Moderate-High 

Low Modified areas where most of the native 
diversity and vegetation structure has 
been lost. Includes thin strips of roadside 
vegetation, areas of derived grassland 
and shrubby vegetation. Environmental 
weeds are often co-dominant with the 
original indigenous species, particularly 
invasive grasses. 

< 1-2 hectares and 
fragmented 

Roadside 
landscape 
plantings 

Low-
Moderate 

Partial with 
high proportion 
of invasive 
grasses 

Limited habitat for 
threatened fauna, 
mature trees 
absent, no 
hollows or logs 

High-Moderate 

Very Low Includes cleared paddock areas and 
roadside clearings dominated by exotic 
species including noxious weeds. Some 
regenerating shrubs and native 
groundcovers may be present in low 
abundance. Some of these areas 
support planted trees and shrubs 
including native and exotic species. 

< 1-2 hectares and 
isolated 

Roadside 
landscape 
plantings 

Low None 
dominated by 
invasive 
grasses 

No habitat for 
threatened fauna, 
mature trees 
absent, no 
hollows or logs 

High 
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6.2.2 Existing environment 

The study area is located in the Sydney Basin Bioregion, within the Hawkesbury-
Nepean and Sydney Metro Catchment Management Areas (CMAs) in the Cumberland 
sub-region. Comprising gently undulating plains and low hills, the region supports 
several endemic flora and fauna species found only on the Cumberland Plain. Areas 
surrounding the M4 Motorway corridor contain a variety of land uses including rural 
residential and residential properties, agricultural lands, industrial estates and public 
parklands. 

Vegetation communities  

Four remnant vegetation communities and six planted or exotic vegetation communities 
were identified within the study area (refer to Figure 6-4 and Table 6-10).  
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Figure 6-4a Distribution of vegetation communities and fauna habitat within the study area
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Figure 6-4c Distribution of vegetation communities and fauna habitat within the study area
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Figure 6-4d Distribution of vegetation communities and fauna habitat within the study area
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Figure 6-4e Distribution of vegetation communities and fauna habitat within the study area
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Figure 6-4f Distribution of vegetation communities and fauna habitat within the study area



Flood
channeltoSouthCreek

Desborough Road

St Clair Avenue

M
el

vi
lle

 R
oa

d

M
y r

t le
Ro

ad

En
de

av
ou

rA
ve

nu
e

M
ar

sd
en

 R
oa

d

G
ip

ps
 S

tr
ee

t

M
on

fa
rv

ill
e 

St
re

et

Shadlow Crescent

Samuel Marsden Road

Rochford

Street

Lansdowne Road

Morris Street

O
ly

m
pu

sDrive

K
ent R

oad

Wilson Street

Muscatel Way

Carrington Street

M
am

re
R

oa
d

O
lli

ve

r Crescent

Sa
nd

piper

C
re

sc
en

t

Chateau Crescent

A
lp

in
e

Ci

rcuit

Blax
lan

d Cree
k

South Creek

Cl
ar

em
ont Cree

k

Byrnes Creek

31
20

0

33
70

0

31
40

0

33
80

0

34
30

0

32
20

0

31
80

0

31
90

0

31
70

0

32
80

0

31
00

0

34
20

0

32
00

0

32
90

0

33
40

0

34
00

0

32
30

0

32
60

0

32
70

0

31
60

0

34
60

0

33
00

0

34
50

0

34
70

0

32
10

0

31
30

0

34
40

0

32
50

033
30

0

34
80

0

34
10

0

31
10

0

33
10

0

31
50

0

33
60

0

33
50

0

32
40

033
90

0

33
20

0

ST MARYS

CLAREMONT
MEADOWS

ORCHARD
HILLS

KINGSWOOD

COLYTON

ST CLAIR

CADDENS

0 500 m

Threatened communities

Cumberland Plain Woodland in
the Sydney Basin Bioregion
Freshwater wetlands on coastal
floodplains of the NSW North
Coast,
Sydney Basin and South

River-flat eucalypt forest on coastal
floodplains of the NSW North
Coast,
Sydney Basin and South

M4

M7

Great Western Highway

TO
SYDNEY

Cumberla
nd

Highway

j
i h f e d c b a

g

Locality map

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
6_F007_r4v1   |   19/02/2015   |   D

R
AW

N
 BY: K

D

The proposal area

Vegetation condition plots

Fauna habitat assessment sites

Habitat Trees
Cumberland Plain Land Snail habitat condition

High

Moderate

EPBC communities

Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest

Vegetation communities

Map Unit 2: Remnant Shale Plains
Woodland
Map Unit 3: Remnant Alluvial
Woodland
Map Unit 4a: Freshwater Wetlands

Map Unit 4b: Freshwater Wetlands
Map Unit 5: Planted Shale Plains
Woodland
Map Unit 9a: Planted Monocultures

Map Unit 10a: Mixed Plantings

Map Unit 10b: Mixed Plantings

Map Unit 10c: Mixed Plantings

Map Unit 11: Exotic vegetation

Figure 6-4g Distribution of vegetation communities and fauna habitat within the study area



Homestead Road

Th
e

N
or

th
er

n
Ro

ad

Wentworth Road

Tukara Road

Castle Road

C
al

ve
rt

s 
R

oa
d

Lansdowne Road

K
in

gs
w

oo
d 

R
oa

d

Muscatel Way

Frogmore Road

D
ar

vi
ll 

R
oa

d

Wardell Drive

Sa
nd

piper

Bayley Road

Caddens Road

Werrin
gton Creek

Claremont Creek

38
50

0

35
40

0 34
90

0

38
20

0

35
80

0

35
70

0

38
10

0

35
30

0

35
20

0

37
30

0

38
00

0 37
10

0

36
10

0

36
20

0

37
90

0

37
40

0

35
00

0

37
50

0

34
70

0

37
80

0

37
70

0

35
90

0

37
60

0

38
30

0

36
00

0

36
70

0

36
80

0

36
60

0

36
90

0

37
00

0

36
40

0

36
50

0

36
30

0

35
10

0

34
80

0

37
20

0

35
60

0

35
50

0

38
40

0

CLAREMONT
MEADOWS

ORCHARD
HILLS

SOUTH
PENRITH

GLENMORE
PARK

CADDENS

0 500 m

Threatened communities

Cumberland Plain Woodland in
the Sydney Basin Bioregion
Freshwater wetlands on coastal
floodplains of the NSW North
Coast,
Sydney Basin and South

River-flat eucalypt forest on coastal
floodplains of the NSW North
Coast,
Sydney Basin and South

M4

M7

Great Western Highway

TO
SYDNEY

Cumberla
nd

Highway

j
i g f e d c b a

h

Locality map

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
6_F007_r4v1   |   19/02/2015   |   D

R
AW

N
 BY: K

D

The proposal area

Vegetation condition plots

Fauna habitat assessment sites

Habitat Trees
Cumberland Plain Land Snail habitat condition

High

Moderate

EPBC communities

Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest

Vegetation communities

Map Unit 2: Remnant Shale Plains
Woodland
Map Unit 3: Remnant Alluvial
Woodland
Map Unit 4a: Freshwater Wetlands

Map Unit 5: Planted Shale Plains
Woodland
Map Unit 9a: Planted Monocultures

Map Unit 9b: Planted Monocultures

Map Unit 10a: Mixed Plantings

Map Unit 10b: Mixed Plantings

Map Unit 10c: Mixed Plantings

Map Unit 11: Exotic vegetation
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Figure 6-4i Distribution of vegetation communities and fauna habitat within the study area
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Table 6-10 Vegetation communities and habitats within the study area  

Vegetation 
community type 

Fauna 
habitat type 

Biometric vegetation 
type 

Conservation status Condition* 

Map Unit 1: Remnant 
Shale-Gravel 
Transition Forest 

Grassy 
Woodland 

Broad-leaved Ironbark - 
Grey Box - Melaleuca 
decora grassy open 

forest on clay/gravel soils 
of the Cumberland Plain, 
Sydney Basin 

Endangered, TSC Act 

Critically endangered, 
EPBC Act 

Condition thresholds 
apply for the EPBC Act 
listed ecological 
community  

High 

Map Unit 2: Remnant 
Shale Plains 
Woodland 

Grassy 
Woodland 

Grey Box - Forest Red 
Gum grassy woodland on 
flats of the Cumberland 
Plain, Sydney Basin 

Critically endangered, 
TSC Act 

Critically endangered, 
EPBC Act 

Condition thresholds 
apply for the EPBC Act 
listed ecological 
community  

Moderate 

Map Unit 3: Remnant 
Alluvial Woodland 

Riparian 
Woodland 

Forest Red Gum - 
Rough-barked Apple 
grassy woodland on 
alluvial flats of the 
Cumberland Plain, 
Sydney Basin 

Endangered, TSC Act 

 

Moderate 

Map Unit 4: 
Freshwater Wetlands 
(4a Broadleaf 
Cumbungi; 4b 
Common Reed)  

Disturbed 
Freshwater 
Wetland 

Phragmites australis and 
Typha orientalis coastal 

freshwater wetlands of 
the Sydney Basin 

Endangered, TSC Act 

 

Moderate 

Map Unit 5: Planted 
Shale Plains 
Woodland 

Planted 
Forest/ 
Woodland 
Habitats 

Grey Box - Forest Red 
Gum grassy woodland on 
flats of the Cumberland 
Plain, Sydney Basin 
(restored example of) 

Endangered, TSC Act 

 

Moderate – 
High 

Map Unit 6: Planted 
Shale-Gravel 
Transition Forest 

Planted 
Forest/ 
Woodland 
Habitats 

Broad-leaved Ironbark - 
Grey Box - Melaleuca 
decora grassy open 
forest on clay/gravel soils 
of the Cumberland Plain, 
Sydney Basin 

Endangered, TSC Act Moderate 

Map Unit 7: Planted 
Shale/Sandstone 
Transition Forest 

Planted 
Forest/ 
Woodland 
Habitats 

Narrow-leaved Ironbark - 
Broad-leaved Ironbark - 
Grey Gum open forest of 
the edges of the 
Cumberland Plain, 
Sydney Basin 

Endangered, TSC Act 
and EPBC Act 

 

Moderate 

Map Unit 8: Planted 
Monocultures (89a 
Casuarina species; 
89b Eucalyptus 
species; 89c Fig 
species) 

Planted 
Forest/ 
Woodland 
Habitats 

N/A N/A N/A 

Map Unit 9: Mixed 
Plantings (9a Native 
trees; 9b Native 
shrubs; 9c Sparse 
plantings) 

Planted 
Forest/ 
Woodland 
Habitats 

N/A N/A N/A 

Map Unit 10: Exotic 
vegetation  

Exotic 
vegetation 

N/A N/A N/A 

*Refer to Table 6-9 
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Threatened ecological communities  

Six threatened ecological communities (TECs) were recorded in the study area.  
A description of each TEC is provided in Table 6-11. 

Table 6-11 Threatened ecological communities recorded in the study area  

Threatened 
ecological 
community 

Conservation 
status 

Description 

Cumberland Plain 
Shale Woodlands 
and Shale-Gravel 
Transition Forest 

Critically 
Endangered, 
EPBC Act  

The Federally listed community includes patches which comply 
with condition thresholds detailed in EPBC Act listing advice. 

The main condition thresholds that patches in the study area 
comply with is a diagnostic canopy with foliage cover >10%, a 
minimum patch size of 0.5 hectares and an understorey dominated 
by native species.  

Cumberland Plain 
Woodland in the 
Sydney basin 
Bioregion  

Critically 
Endangered, 
TSC Act 

In addition to higher condition patches covered under the Federal 
listing, the State-listed community also includes lower condition 
patches such as remnant and regenerating trees with an exotic-
dominated understorey as well as planted vegetation. 

Areas planted with diagnostic overstorey species (ie Forest Red 
Gum and Grey Box) in a suitable landscape position have been 
identified as being the State-listed community. 

Freshwater 
Wetlands on 
Coastal Floodplains 
of the New South 
Wales North Coast, 
Sydney Basin and 
South East Corner 
Bioregions  

Endangered, 
TSC Act 

This community occurs along drainage lines in the study area 
supporting dense sedges and reeds including Cumbungi (Typha 
orientalis) and Common Reed (Phragmites australis) as well as 
areas of open water. 

River-Flat Eucalypt 
Forest on Coastal 
Floodplains of the 
New South Wales 
North Coast, 
Sydney Basin and 
South East Corner 
Bioregions  

Endangered, 
TSC Act 

This community comprises forested vegetation along drainage 
lines. Much of this community in the study area is highly infested 
with noxious weeds such as Privet species (Ligustrum species). 

Areas planted with diagnostic overstorey species (ie Swamp Oak) 
in a suitable landscape position in proximity to creek lines and 
associated floodplains have been identified as this State-listed 
community. 

Shale Gravel 
Transition Forest in 
the Sydney Basin 
Bioregion 

Endangered, 
TSC Act 

Critically 
Endangered, 
EPBC Act 

In addition to higher condition patches covered under the Federal 
listing, the State-listed community also includes lower condition 
patches such as remnant and regenerating trees with an exotic-
dominated understorey. 

Areas planted with diagnostic overstorey species (ie Broad-leaved 
Ironbark) in a suitable landscape position have been identified as 
being the State-listed community. 

Shale Sandstone 
Transition Forest in 
the Sydney Basin 
Bioregion 

Endangered, 
TSC Act 

and EPBC Act 

Areas planted with diagnostic overstorey species (ie Grey Gum, 
Smooth-barked Apple, Ironbark species) and mid-storey species 
(ie Coastal Myall, Cherry Ballart) are present at the western end of 
the M4 Motorway corridor. This area is considered to be a 
transitional landscape between shale soil landscapes of the 
Cumberland Plain and sandstone environments of the Blue 
Mountains to the west.  

There are no condition thresholds identified for the Federal listing 
of this community. 

Considering the above these areas have been identified as the 
Federal and State-listed community.  

 

Groundwater dependent ecosystems  

Groundwater dependence was considered for the ten vegetation communities listed to 
occur within the study area. The level of groundwater dependence of these 
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communities on the Cumberland Plain has been identified in the Risk Assessment 
Guidelines for Groundwater Dependent Ecosystems released by the NSW Department 
of Primary Industries (Kuginis et al., 2012). The level of groundwater dependence are 
identified in Table 6-12.  

Table 6-12 Level of groundwater dependence of vegetation communities within 
the study area  

Vegetation community type  Level of groundwater 
dependence (Kuginis et al. 
2012) 

Map Unit 1: Remnant Shale-Gravel Transition Forest High 

Map Unit 2: Remnant Shale Plains Woodland High 

Map Unit 3: Remnant Alluvial Woodland High 

Map Unit 4: Freshwater Wetlands  

(4a Broadleaf Cumbungi; 4b Common Reed) 

High 

Map Unit 5: Planted Shale Plains Woodland Potentially 

Map Unit 6: Planted Shale-Gravel Transition Forest Potentially 

Map Unit 7: Planted Shale/Sandstone Transition Forest Potentially 

Map Unit 8: Planted Monocultures (9a Casuarina species; 9b Eucalyptus 
species; 9c Fig species) 

Potentially 

Map Unit 9: Mixed Plantings (10a Native trees; 10b Native shrubs; 10c 
Sparse plantings) 

Unlikely 

Map Unit 10: Exotic vegetation  Unlikely 

 

Aquatic habitats  

The aquatic habitat assessment focused on Ropes Creek and South Creek which have 
been identified as priority restoration areas for western Sydney due to their importance 
for connectivity (Department of Planning, 2008). The M4 Motorway crosses South 
Creek near Roper Road and Ropes Creek near the Westlink M7 interchange.  

A number of aquatic macrophytes were observed including duckweed floating on the 
surface, water ribbon (Triglochin procerum), pond weed (Potamogeton tricarinatus) and 
filamentous algae (possibly Cladophora), sedges (Juncus spp.), slender knotweed 
(Persicaria decipiens), frogmouth (Philydrum lanuginosum) and milfoil (Myriophyllum 
gracile). These habitats provide shelter, breeding and foraging resources for several 
common frog and reptile species. One fish species, the introduced Eastern Gambusia 
(Gambusia holbrooki), was observed. A series of smaller connected pools, logs, debris 
and overhanging vegetation would provide shelter for fish and macroinvertebrates.    

Overall, the ecosystem health of Ropes Creek and South Creek are generally poor and 
are unlikely to provide a significant fish habitat. 

Fauna habitats 

Native habitats for fauna within the study area have been extensively removed for 
agriculture and rural and residential development. Remaining patches of habitat are 
relatively fragmented and include remnant or regrowth grassy and shrubby woodland, 
riparian and aquatic habitats, planted native species mix, and cleared and modified 
agricultural landscapes. Within the road reserve, vegetation generally consists of young 
native landscape plantings with small fragments of remnant and regrowth vegetation. 

Woodland fauna habitat types consist of both mature and regrowth forests as well as 
modified habitats. Land clearing has reduced connectivity, foraging, shelter and 
breeding resources for fauna. The highest quality fauna habitats were identified near 
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Ropes Creek on the northern and southern side of the M4 Motorway corridor and were 
associated with larger fragments of Grey Box or Forest Red Gum Woodland. 

The condition of riparian habitats in Remnant Alluvial Woodland (Map Unit 3) in the 
study area are generally low in condition and provide minimal resources for fauna (such 
as breeding and foraging opportunities). The canopy provides shelter for some bird 
species and arboreal mammal species, particularly the Common Ring Tail Possum. 

These habitats provide shelter, breeding and foraging resources for several common 
frog and reptile species and a diversity of woodland and forest bird species, as well as 
mammals such as the Common Ringtail and Common Brushtail Possum. 

Nine hollow-bearing trees were identified in the study area during field surveys. As the 
majority of vegetation was planted following the construction of the M4 Motorway, trees 
in the study area often lack mature habitat features such as hollows.  

Threatened flora  

A search of flora database records and existing literature in October 2014 identified 59 
threatened flora species which have been previously recorded, or have the potential to 
occur, within the study locality. Of these, six species were present within the study area 
and two species were considered to have a moderate chance of occurring (refer to 
Table 6-13).  

Table 6-13 Threatened flora and endangered populations within the study area  

Scientific name   Common name Status Likelihood 
of 

occurrence 
EPBC  

Act 
TSC 
Act 

Acacia pubescens Downy Wattle V V Present* 

Dillwynia tenuifolia - - V Present* 

Eucalyptus nicholii Narrow-leaved Black 
Peppermint   

V V Present* 

Grevillea juniperina subsp. juniperina Juniper-leaf Grevillea - V Present* 

Marsdenia viridiflora subsp. viridiflora  - - EP Moderate 

Persoonia nutans Nodding Geebung E E Present* 

Pimelea spicata Spiked-rice Flower E E Moderate 

Pultenaea parviflora Sydney-bush Pea E E Present* 

Note: There is no accepted common name for Dillwynia tenuifolia and Marsdenia viridiflora 

V = Vulnerable, E = Endangered, EP = Endangered Population 
*species recorded during field survey  
 

Threatened fauna  

A search of threatened fauna database records and existing literature was carried out in 
October 2014. The search found that 81 threatened fauna species have been identified 
within the study locality. Of these, 12 species were considered to have a moderate 
chance of occurring within the study area (refer to Table 6-14). Field surveys confirmed 
the presence of three threatened fauna species including the Eastern Bent-wing Bat, 
Southern Myotis and the Cumberland Plain Land Snail. These species are discussed in 
further detail below. No other threatened fauna were recorded during field surveys 
however potential habitat for threatened woodland birds, microchiropteran bats 
(microbats) and the Grey-headed Flying-foxes was noted in larger remnants of 
vegetation near Ropes Creek.  
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Table 6-14 Threatened fauna recorded or considered to have a moderate to high 
likelihood of occurring within the study area  

Scientific name   Common name  Status Likelihood 
of 

occurrence 
EPBC  

Act 
TSC Act 

Miniopterus schreibersii oceanensis Eastern Bent-wing Bat - V Present * 

Falsistrellus tasmaniensis Eastern False Pipistrelle - V Moderate 

Mormopterus norfolkensis Eastern Freetail Bat - V Moderate 

Scoteanax rueppellii Greater Broad-nosed Bat - V Moderate 

Pteropus poliocephalus Grey-headed Flying-fox V V Moderate 

Chalinolobus dwyeri Large-eared Pied Bat V V Moderate 

Miniopterus australis Little Bent-wing Bat - V Moderate 

Myotis macropus Southern Myotis - V Present* 

Saccolaimus flaviventris Yellow-bellied Sheathtail-
bat 

- V Moderate 

Glossopsitta pusilla Little Lorikeet - V Moderate 

Tyto novaehollandiae Masked Owl - V Moderate 

Ninox strenua Powerful Owl - V Moderate 

Lathamus discolor Swift Parrot E, M E Moderate 

Daphoenositta chrysoptera Varied Sittella - V Moderate 

Meridolum corneovirens Cumberland Plain Land 
Snail 

- E Present* 

V = Vulnerable, E = Endangered, M = Migratory species 
*species recorded during field survey  

Cumberland Plain Land Snail 

The Cumberland Plain Land Snail is listed as an endangered species under the TSC 
Act. The Cumberland Plain Land Snail was confirmed at five locations within the study 
area during field surveys, including:  

 Live snails found on the south side of the M4 Motorway corridor and east of 
Archbold Road.  Remnant vegetation is present in the road corridor and part of a 
larger fragment of moderate to high quality woodland extending both sides of 
Archbold Road and on land occupied by the quarry 

 Live snails and snail shells found south-west side of Erskine Park Road at a 
number of locations in a large fragment of remnant Shale-Gravel Transition 
Forest 

 Live snails and snail shells found on the north west side of Erskine Park Road in a 
small remnant area of Shale-Gravel Transition Forest 

 Snail shells found to the west of Kent Road on the southern side of the M4 
Motorway in a patch of remnant Shale Plains Woodland surrounded by planted 
vegetation 

 Snail shells found to the west of Kent Road and on the northern side of the M4 
Motorway in remnant Shale Plains Woodland and part of a larger patch of high 
quality woodland extending across private land to the north of the road corridor. 

Eastern bentwing-bat and Southern Myotis  

The Eastern bentwing-bat and Southern Myotis are listed as vulnerable under the TSC 
Act. During field surveys, a diurnal roost of the Eastern Bentwing-bat and Southern 
Myotis was identified in a series of box culverts under the M4 Motorway about 1.5 
kilometres west of Kent Road. 
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Migratory species  

Database searches identified 30 migratory fauna species potentially occurring within 
the study locality. Of these, eight species have a moderate likelihood of occurring in the 
study area (refer to Table 6-15). 

Table 6-15 Migratory species considered to have a moderate likelihood of 
occurring within the study area  

Scientific name  Common name  Potential habitat in the study area 

Lathamus discolor Swift Parrot Map Unit 1: Remnant Shale-Gravel Transition 
Forest 

Map Unit 2: Remnant Shale Plains Woodland 

Map Unit 3: Remnant Alluvial Woodland 

Planted areas with feed trees 

Apus pacificus Fork-tailed Swift   Potential habitat widespread 

Ardea ibis Cattle Egret Potential habitat widespread 

Ardea modesta Great Egret Map Unit 3: Remnant Alluvial Woodland 

Map Unit 4: Freshwater Wetlands (4a 
Broadleaf Cumbungi; 4b Common Reed) 

Merops ornatus Rainbow Bee-eater Map Unit 1: Remnant Shale-Gravel Transition 
Forest 

Map Unit 2: Remnant Shale Plains Woodland 

Map Unit 3: Remnant Alluvial Woodland 

Haliaeetus leucogaster White-bellied Sea-eagle Map Unit 3: Remnant Alluvial Woodland 

Hirundapus caudacutus White-throated Needletail Potential habitat widespread 

Gallinago hardwickii Latham’s snipe Map Unit 3: Remnant Alluvial Woodland 

Map Unit 4: Freshwater Wetlands (4a 
Broadleaf Cumbungi; 4b Common Reed) 

 

Wildlife connectivity corridors  

The study area is located along the M4 Motorway which is situated on the Cumberland 
Plain between the Parramatta River in the east and the Nepean River in the west. The 
area once comprised Cumberland Plain Shale Woodland and Shale-Sandstone 
Transition Forest with Alluvial Woodland along drainage lines. As a result of land 
clearing and weed invasion, vegetation is now restricted to small and fragmented 
bushland patches.  

The M4 Motorway forms a north-south barrier to wildlife connectivity, with bridges over 
waterways (such as Eastern Creek, Ropes Creek, South Creek and the Nepean River) 
providing some level of connectivity for riparian habitats. Vegetation within the study 
area is highly fragmented with most vegetation occurring as small patches or linear 
strips along the motorway corridor.  

Larger patches of vegetation occur along the M4 Motorway west of the Reservoir Road 
interchange, west of the Wallgrove Road interchange, east of Archbold Road, west of 
Kent Road, and on either side of the M4 Motorway near Jamison Creek. These larger 
patches of vegetation provide some level of connectivity. Planted roadside vegetation 
provides a movement corridor for mobile species (such as birds, bats and possums).  

Ropes Creek and South Creek have been identified as priority restoration areas for 
western Sydney as they are significant wildlife corridors (Department of Planning, 
2008). The M4 Motorway currently severs these corridors about 500 metres east of the 
Roper Road interchange and about 1.5 kilometres west of the Mamre Road 
interchange. Three other local connectivity corridors were identified during field 
surveys, two of which are severed by the M4 Motorway. An additional local corridor was 
identified along the M4 Motorway from about 1.5 kilometres west of the Wallgrove Road 
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interchange and about 750 metres east of Archbold Road. This corridor represents the 
only link between two large remnant woodlands outside the road corridor.  

Weeds  

Weeds are prevalent in the study area (refer to Appendix C). Twenty-two species of 
noxious weeds were recorded in the study area from field surveys (refer to Table 6-16).  

Table 6-16 Noxious weed species within the study area  

Scientific name  Common name  Prevalence in the study area  

Lycium ferocissimum African Boxthorn 

 

Low to moderate abundance at several locations 
throughout the study area. 

Olea europaea subsp. 
cuspidata 

African Olive 

 

Low to high abundance throughout the study 
area.  

Asparagus aethiopicus  Asparagus Fern 

 

Low to moderate abundance throughout the 
study area. Seed spread by bird species. 
Common and widespread. 

Cardiospermum 
grandiflorum 

Balloon Vine 

 

High abundance in several drainage line areas. 
Not widespread. 

Xanthium occidentale Bathurst Burr 

 

Low abundance at a single location near Clunies 
Ross Street overpass. 

Chrysanthemoides 
monilifera subsp. 
rotundata 

Bitou Bush 

 

Low to moderate abundance at several locations 
throughout the study area. Not widespread. 

Rubus fruticosus 
aggregate species 

Blackberry 

 

Moderate to high abundance throughout the 
study area. Common and widespread. 

Chrysanthemoides 
monilifera subsp. 
monilifera 

Boneseed High abundance in several locations throughout 
the corridor. 

Asparagus asparagoides Bridal Creeper 

 

Low to high abundance throughout the corridor. 
Common and widespread. 

Ricinus communis Castor Oil Plant 

 

Low abundance in several areas of the study 
area. 

Asparagus plumosus 

 

Climbing Asparagus Fern 

 

Low abundance in several areas of the study 
area. 

Ageratina adenophora Crofton Weed 

 

Moderate abundance at several locations in 
study area. Not widespread. 

Arundo donax Giant Reed A single clump recorded in the study area east 
of the Mamre Road interchange. Not 
widespread. 

Cestrum parqui Green Cestrum  

 

Low to high abundance throughout the study 
area. Common and widespread. 

Sorghum halepense Johnson Grass Moderate abundance at several locations in 
study area. Not widespread. 

Lantana camara Lantana Moderate abundance throughout the study area. 
Widespread. 

Anredera cordifolia Madeira Vine 

 

Low to moderate abundance throughout study 
area. Widespread. 

Ipomoea indica Morning Glory High abundance a several locations. Not 
widespread. 



 

M4 Smart Motorway               173 
Review of Environmental Factors 

Scientific name  Common name  Prevalence in the study area  

Bryophyllum species Mother of Millions 

 

Recorded in high to moderate abundance at a 
single location west of the Ropers Road 
interchange.  

Cortaderia species Pampas Grass 

 

Moderate abundance at several locations in 
study area. Not widespread. 

Ligustrum sinense 

L. lucidum 

Privet species 

 

Low to high abundance throughout the study 
area, with dense thickets occurring along 
drainage lines. Common and widespread. 

Hypericum perforatum St John’s Wort 

 

Low to moderate abundance throughout the 
study area. Widespread. 

 

6.2.3 Potential construction impacts 

Loss of vegetation and habitat  

The construction footprint associated with the proposal would impact on about 31.25 
hectares of planted and remnant vegetation. Of this, 3.82 hectares (about 12 per cent) 
is remnant vegetation (refer to Table 6-17). The majority of vegetation removal would 
occur along the M4 Motorway corridor.  

Table 6-17 Direct impacts on vegetation and fauna habitat  

Vegetation 
Community 
Type 

Fauna 
habitat 
type 

Biometric 
Vegetation Type 

Conservation Status Condition* Area to 
be 
cleared 
(ha) 

Map Unit 1: 
Remnant Shale-
Gravel Transition 
Forest 

Grassy 
Woodland 

Broad-leaved 
Ironbark - Grey 
Box - Melaleuca 
decora grassy 
open forest on 
clay/gravel soils of 
the Cumberland 
Plain, Sydney 
Basin 

Endangered, TSC Act 

 

Critically endangered, 
EPBC Act 

 

Condition thresholds 
apply for the EPBC Act 
listed ecological 
community (see Section 
2.3.1) 

High 0.55 

Map Unit 2: 
Remnant Shale 
Plains Woodland 

Grassy 
Woodland 

Grey Box - Forest 
Red Gum grassy 
woodland on flats 
of the Cumberland 
Plain, Sydney 
Basin 

Critically endangered, 
TSC Act 

 

Critically endangered, 
EPBC Act 

 

Condition thresholds 
apply for the EPBC Act 
listed ecological 
community (see Section 
2.3.1) 

Moderate 2.41 

Map Unit 3: 
Remnant Alluvial 
Woodland 

Riparian 
Woodland 

Forest Red Gum - 
Rough-barked 
Apple grassy 
woodland on 
alluvial flats of the 
Cumberland Plain, 
Sydney Basin 

Endangered, TSC Act 

 

Moderate 0.86 
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Vegetation 
Community 
Type 

Fauna 
habitat 
type 

Biometric 
Vegetation Type 

Conservation Status Condition* Area to 
be 
cleared 
(ha) 

Map Unit 4: 
Freshwater 
Wetlands (4a 
Broadleaf 
Cumbungi; 4b 
Common Reed)  

Disturbed 
Freshwater 
Wetland 

Phragmites 
australis and 
Typha orientalis 
coastal freshwater 
wetlands of the 
Sydney Basin 

Endangered, TSC Act 

 

Moderate 0.13 

Map Unit 5: 
Planted Shale 
Plains Woodland 

Planted 
Forest/ 
Woodland 
Habitats 

Grey Box - Forest 
Red Gum grassy 
woodland on flats 
of the Cumberland 
Plain, Sydney 
Basin (restored 
example of) 

Endangered, TSC Act 

 

Moderate – 
High 

8.76 

Map Unit 6: 
Planted Shale-
Gravel Transition 
Forest 

Planted 
Forest/ 
Woodland 
Habitats 

Broad-leaved 
Ironbark - Grey 
Box - Melaleuca 
decora grassy 
open forest on 
clay/gravel soils of 
the Cumberland 
Plain, Sydney 
Basin 

Endangered, TSC Act Moderate 0.61 

Map Unit 7: 
Planted 
Shale/Sandstone 
Transition Forest 

Planted 
Forest/ 
Woodland 
Habitats 

Narrow-leaved 
Ironbark - Broad-
leaved Ironbark - 
Grey Gum open 
forest of the 
edges of the 
Cumberland Plain, 
Sydney Basin 

Endangered, TSC Act 
and EPBC Act 

 

Moderate 0.60 

Map Unit 8: 
Planted 
Monocultures 
(89a Casuarina 
species; 89b 
Eucalyptus 
species; 89c Fig 
species) 

Planted 
Forest/ 
Woodland 
Habitats 

N/A N/A N/A 2.34 

Map Unit 9: Mixed 
Plantings (9a 
Native trees; 9b 
Native shrubs; 9c 
Sparse plantings) 

Planted 
Forest/ 
Woodland 
Habitats 

N/A N/A N/A 12.99 

Map Unit 10: 
Exotic vegetation  

Exotic 
vegetation 

N/A N/A N/A 1.99 

Total 31.25 

*Refer to Table 6-9 

The direct impact on vegetation and fauna habitat for each component of the proposal 
is outlined in Table 6-18. The largest impacts would occur at the Cumberland Highway 
interchange, where about two hectares of mixed plantings would be removed, and The 
Northern Road interchange, where about 2.6 hectares of planted Shale Plains 
Woodland would be removed. The largest impacts from installation of the backbone 
would occur between Church Street and just west of Roper Road to Penrith. Impacts 
from road widening between Roper Road and Westlink M7 and construction compound 
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facilities would be minimal. These calculations are based on assumptions outlined in 
Appendix C. 

Table 6-18 Direct impacts on vegetation and fauna habitat for each component of 
the proposal  

Proposal 
element 

Vegetation type 
Impact 
(ha) 

Sub-total 
(ha) 

Threatened 
species 
impacted 

Interchanges and road connections 

Burnett Street Map Unit 10: Mixed Plantings 0.38 0.38 None 

Coleman Street 

  

Map Unit 9c: Planted Monocultures 0.01 
0.91 None 

Map Unit 10a: Mixed Plantings 0.90 

Cumberland 
Highway 

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.03 

2.14 None 
Map Unit 9c: Planted Monocultures 0.02 

Map Unit 10a: Mixed Plantings 2.09 

Prospect 
Highway 

  

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.11 

1.9 None 
Map Unit 5: Planted Shale Plains 
Woodland 

0.77 

Map Unit 9c: Planted Monocultures 0.29 

Map Unit 10a: Mixed Plantings 0.73 

Reservoir Road 

  

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.41 

0.85 None 
Map Unit 5: Planted Shale Plains 
Woodland 

0.31 

Map Unit 9c: Planted Monocultures 0.12 

Map Unit 10a: Mixed Plantings 0.01 

Westlink 
M7/Wallgrove 
Road 

  

  

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.23 

0.71 None 

Map Unit 3: Remnant Alluvial Woodland 0.07 

Map Unit 5: Planted Shale Plains 
Woodland 

0.08 

Map Unit 9a: Planted Monocultures 0.08 

Map Unit 10b: Mixed Plantings 0.25 

Roper Road 

  

  

  

Map Unit 1: Remnant Shale-Gravel 
Transition Forest 

0.13 

0.78 

Dillwynia 
tenuifolia (1 
plant), Grevillea 
juniperina 
subsp. 
juniperina (4 

plants)  

Map Unit 3: Remnant Alluvial Woodland 0.06 

Map Unit 6: Planted Shale-Gravel 
Transition Forest 

0.41 

Map Unit 10a: Mixed Plantings 0.18 

Mamre Road 

  

  

  

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.15 

1.93 None 

Map Unit 3: Remnant Alluvial Woodland 0.23 

Map Unit 4a: Freshwater Wetlands 0.03 

Map Unit 5: Planted Shale Plains 
Woodland 

0.83 

Map Unit 10a: Mixed Plantings 0.31 

Map Unit 11: Exotic vegetation 0.38 
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Proposal 
element 

Vegetation type 
Impact 
(ha) 

Sub-total 
(ha) 

Threatened 
species 
impacted 

Northern Road 

  

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.24 

2.89 None 
Map Unit 5: Planted Shale Plains 
Woodland 

2.59 

Map Unit 10a: Mixed Plantings 0.06 

Map Unit 11: Exotic vegetation 0.00 

Mulgoa Road 

  

  

  

Map Unit 4a: Freshwater Wetlands 0.01 

1.67 None 
Map Unit 9a: Planted Monocultures 0.41 

Map Unit 10a: Mixed Plantings 0.42 

Map Unit 11: Exotic vegetation 0.83 

Russell Street 

  

  

Map Unit 9a: Planted Monocultures 0.11 

1.18 None Map Unit 10a: Mixed Plantings 0.95 

Map Unit 11: Exotic vegetation 0.12 

Road widening 

Roper Road to 
Westlink M7 

  

  

  

  

  

Map Unit 1: Remnant Shale-Gravel 
Transition Forest 

0.04 

0.43 

Grevillea 
juniperina 
subsp. 
juniperina (1 

plant) 

Map Unit 2: Remnant Shale Plains 
Woodland 

0.03 

Map Unit 3: Remnant Alluvial Woodland 0.10 

Map Unit 5: Planted Shale Plains 
Woodland 

0.10 

Map Unit 9a: Planted Monocultures 0.00 

Map Unit 10a: Mixed Plantings 0.16 

ITS infrastructure 

Church Street to 
West of Roper 
Road 

  

  

  

  

  

  

  

Map Unit 1: Remnant Shale-Gravel 
Transition Forest 

0.15 

7.22 

Dillwynia 
tenuifolia (2 

plants), 
Grevillea 
juniperina 
subsp. 
juniperina (6 
plants) 

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.44 

Map Unit 3: Remnant Alluvial Woodland 0.07 

Map Unit 4a: Freshwater Wetlands 0.06 

Map Unit 5: Planted Shale Plains 
Woodland 

1.49 

Map Unit 6: Planted Shale-Gravel 
Transition Forest 

0.17 

Map Unit 9a: Planted Monocultures 0.52 

Map Unit 10a: Mixed Plantings 4.32 

West of Roper 
Road to Penrith 

  

  

  

  

  

  

  

  

Map Unit 1: Remnant Shale-Gravel 
Transition Forest 

0.21 

7.34 

Dillwynia 
tenuifolia (2 
plants),  

Grevillea 
juniperina 

subsp. 
juniperina (18 
plants),  

Pultenaea 
parviflora (1 

plant) 

Map Unit 2: Remnant Shale Plains 
Woodland 

0.58 

Map Unit 3: Remnant Alluvial Woodland 0.20 

Map Unit 4a: Freshwater Wetlands 0.01 

Map Unit 5: Planted Shale Plains 
Woodland 

2.47 

Map Unit 6: Planted Shale-Gravel 0.02 
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Proposal 
element 

Vegetation type 
Impact 
(ha) 

Sub-total 
(ha) 

Threatened 
species 
impacted 

  Transition Forest   

  
Map Unit 7: Planted Shale/Sandstone 
Transition Forest 

0.60 

Map Unit 9a: Planted Monocultures 0.65 

Map Unit 10a: Mixed Plantings 1.95 

Map Unit 11: Exotic vegetation 0.65 

Construction compounds and facilities 

Coleman Street Map Unit 10a: Mixed Plantings 0.00 0.00 

None 

 

 

 

 

 

Cumberland 
Highway 

Map Unit 10a: Mixed Plantings 0.26 0.26 

Westlink M7/ 
Wallgrove Road 

Map Unit 9a: Planted Monocultures 0.03 
0.17 

Map Unit 10a: Mixed Plantings 0.14 

Mulgoa Road 

  

Map Unit 9a: Planted Monocultures 0.06 
0.11 

Map Unit 10a: Mixed Plantings 0.05 

Prospect 
Highway 

  

Map Unit 5: Planted Shale Plains 
Woodland 

0.01 
0.02 

Map Unit 9a: Planted Monocultures 0.01 

Reservoir Road 

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.06 

0.07 
Map Unit 5: Planted Shale Plains 
Woodland 

0.01 

Roper Road 
Map Unit 6: Planted Shale-Gravel 
Transition Forest 

0.01 0.01 

Northern Road 

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.01 

0.04 
Map Unit 5: Planted Shale Plains 
Woodland 

0.03 

Overall site Map Unit 11: Exotic vegetation 0.01 0.01 

Outside study 
area 

  

  

Map Unit 2: Remnant Shale Plains 
Woodland 

0.00 

0.09 
Map Unit 3: Remnant Alluvial Woodland 0.09 

Map Unit 10a: Mixed Plantings 0.00 

Threatened ecological communities  

Construction of the proposal would involve the removal of about 13.9 hectares of 
threatened ecological communities listed under the TSC Act (refer to Table 6-19). The 
majority of these threatened ecological communities have been planted including about 
8.76 hectares of Cumberland Plain Woodland in the Sydney Basin Bioregion, about 
1.16 hectares of Shale Gravel Transition Forest in the Sydney Basin Bioregion, and 
about 0.6 hectares of Shale Sandstone Transition Forest in the Sydney Basin 
Bioregion.  

Impacts of the proposal on remnant threatened ecological communities listed under the 
TSC Act include about 2.41 hectares of Cumberland Plain Woodland in the Sydney 
Basin Bioregion, about 0.31 hectares of Freshwater Wetlands on Coastal Floodplains of 
the New South Wales North Coast, Sydney Basin and South East Corner Bioregions, 
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and about 0.86 hectares of River-Flat Eucalypt Forest on Coastal Floodplains of the 
New South Wales North Coast, Sydney Basin and South East Corner Bioregions.  

With the exception of Shale Gravel Transition Forest in the Sydney Basin Bioregion 
(located to the west of Roper Road), threatened ecological communities listed under 
the TSC Act within the study area have minimal ecological importance in terms of 
floristic diversity, fauna habitat values and threatened habitat.  

Impacts of the proposal on threatened ecological communities listed under the EPBC 
Act include the removal of about 0.76 hectares of Cumberland Plain Shale Woodlands 
and Shale-Gravel Transition Forest, and about 0.6 hectares of Shale/Sandstone 
Transition Forest (refer to Table 6-19). The impacts of the proposal on threatened 
ecological communities listed under the TSC Act and EPBC Act are considered to be 
minor.  

Table 6-19 Impacts on threatened ecological communities  

Threatened 
ecological 
community 

Status Area (ha) % to 
remain 
within 

the 
study 
area 

% to 
remain 
within 

the 
locality 

Extent 
within 

locality 

Extent 
within study 
area (refer 

to Appendix 
C) 

Extent to 
be 

removed 

Cumberland Plain 
Shale Woodlands and 
Shale-Gravel 
Transition Forest 

Critically 
Endangered, 
EPBC Act  

9,819* 7.7 0.76 90 99.9 

Cumberland Plain 
Woodland in the 
Sydney basin 
Bioregion  

Critically 
Endangered 

8,740 59.4 (12.5 
remnant, 

46.9 planted) 

11.2  (2.41 
remnant, 

8.76 
planted) 

81 99.9 

Freshwater Wetlands 
on Coastal 
Floodplains of the 
New South Wales 
North Coast, Sydney 
Basin and South East 
Corner Bioregions  

Endangered 13 1.5 0.13 91 99 

River-Flat Eucalypt 
Forest on Coastal 
Floodplains of the 
New South Wales 
North Coast, Sydney 
Basin and South East 
Corner Bioregions  

Endangered 3,113 7.8 
(remnant) 

0.86 89 99.97 

Shale Gravel 
Transition Forest in 
the Sydney Basin 
Bioregion 

Endangered 

 

1,079 9.9 (3.7 
planted + 6.2 

remnant) 

1.16 88 99.9 

Shale Sandstone 
Transition Forest in 
the Sydney Basin 
Bioregion 

Endangered 
TSC act and 
EPBC Act 

 

184 3.1 (planted) 0.6 81 99.7 

* = A conservative approach was taken to calculate the predicted amount of Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest within the locality. As such the values presented are likely 
to be an overestimate 

Threatened species  

Construction of the proposal would have direct and indirect impacts on threatened flora 
and fauna within the study area (refer to Table 6-20). The proposal would require the 
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removal of about 35 individual threatened plants. In addition, suitable habitat for 
threatened plant species would be reduced. The proposal would require the removal of 
less than 10 per cent of the population of Dillwynia tenuifolia, Persoonia nutans, 
Pultenaea parviflora and Pimelea spicata, and less than 20 per cent of the habitat of 
Grevillia juniperina subsp. juniperina and Acacia pubescens within the study area (refer 
to Table 6-20). The proposal would also result in a minor reduction in the extent of 
foraging habitat for threatened fauna species. However, the proposal is not anticipated 
to reduce the size of threatened fauna populations. Overall, the proposal is not 
anticipated to have a significant impact on threatened flora and fauna species. Further 
discussion regarding the impact of the proposal on identified threatened species is 
provided in the assessment of significance in Appendix C. 

Table 6-20 Impacts on threatened species  

Species  Status Predicted 
impact 

(habitat in 
ha) 

% of habitat 
to remain 
within the 
study area  

EPBC  
Act 

TSC 
Act 

 

Flora 

Downy Wattle (Acacia pubescens) V V 2.96 84 

Dillwynia tenuifolia - V 0.55 

1 plant at 
Roper Rd 

interchange 4 
plants from 

ITS,  

91 

Narrow-leaved Black Peppermint  (Eucalyptus 
nicholii) 

V V NA (planted) 
cannot predict 

NA 

Juniper-leaf Grevillea (Grevillea juniperina subsp. 
juniperina) 

- V 12.59 

4 plants at 
Roper Rd 
interchange, 1 
plant from 
road 
widening, 24 
plants from 
ITS 

83 

Marsdenia viridiflora subsp. viridiflora (endangered 

population) 
- EP 2.96 - 

Nodding Geebung (Persoonia nutans) E E 0.55 91 

Spiked-rice Flower (Pimelea spicata)  E E 0.55 81 

Sydney-bush Pea (Pultenaea parviflora) E E 2.41 

1 plant from 
ITS 

91 

Fauna 

Eastern Bent-wing Bat (Miniopterus schreibersii 
oceanensis)  

- V 31.25 - 

Eastern False Pipistrelle (Falsistrellus 
tasmaniensis) 

- V 31.25 - 

Eastern Freetail Bat (Mormopterus norfolkensis) - V 31.25 - 

Greater Broad-nosed Bat (Scoteanax rueppellii) - V 31.25 - 

Grey-headed Flying-fox (Pteropus poliocephalus) V V 31.25 - 

Large-eared Pied Bat (Chalinolobus dwyeri) V V 0.6 - 
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Species  Status Predicted 
impact 

(habitat in 
ha) 

% of habitat 
to remain 
within the 
study area  

EPBC  
Act 

TSC 
Act 

 

Little Bent-wing Bat (Miniopterus australis) - V 31.25 - 

Southern Myotis (Myotis macropus) - V 31.25 - 

Yellow-bellied Sheathtail-bat (Saccolaimus 
flaviventris)  

- V 31.25 - 

Little Lorikeet (Glossopsitta pusilla) - V 29.13 - 

Masked Owl (Tyto novaehollandiae) - V 29.13 - 

Powerful Owl (Ninox strenua) - V 29.13 - 

Swift Parrot (Lathamus discolor) E, M E 29.13 - 

Varied Sittella (Daphoenositta chrysoptera) - V 29.13 - 

Cumberland Plain Land Snail (Meridolum 
corneovirens) 

- E 0.13 (high 
quality) 

1.14 
(moderate 

quality) 

- 

V = Vulnerable, E = Endangered, EP = Endangered Population, M = Migratory species 

 

Injury and mortality  

Fauna injury or mortality has the greatest potential to occur during vegetation clearing. 
Species which are less mobile (such as ground dwelling reptiles and mammals), or 
those that are nocturnal and nest or roost in trees during the day (such as arboreal 
mammals and microbat species), may find it difficult to move when disturbed. Common 
species (such as possums, reptiles, birds and frogs) are most likely to be impacted 
during the construction stage of the proposal due to the highly urbanised environment 
of the study area. 

Entrapment of wildlife in trenches and excavations also has the potential to result in the 
injury or mortality of fauna. Species most likely to be impacted by entrapment during the 
construction stage of the proposal include ground dwelling species (such as reptiles 
and frogs).  

Weeds  

The spread of weed species has the potential to occur during the construction stage of 
the proposal from vegetation removal, soil disturbance and the movement of machinery 
on site. The spread of weed species has the potential to impact on the quality and 
integrity of native vegetation within the study area. This includes habitats for threatened 
species.  

During construction there is potential to disperse weed seeds and plant material into 
nearby areas where weed species do not currently occur. The most likely causes of 
weed dispersal are associated with clearing of vegetation and stockpile of contaminated 
mulch and topsoil during earthworks, and the movement of soil and attachment of seed 
(and other propagules) to construction vehicles and machinery. 

Pests and pathogens  

The study area is likely to provide habitat for a range of pest species including rabbits, 
foxes and cats. Construction activities have the potential to disturb pest species and 
result in their dispersal into the surrounding landscape due to habitat removal, noise, 
and human presence.  
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Pathogens are agents that cause disease in flora and fauna and are usually living 
organisms such as bacterium, virus or fungus. Several pathogens have the potential to 
impact on biodiversity as a result of the construction of the proposal. There are three 
key threatening processes listed under the TSC Act and the EPBC Act (refer to Table 
6-21). The potential for pathogens should be treated as a risk during construction, 
especially when working near waterways. 

Table 6-21 Pathogens which have the potential to affect flora and fauna during 
construction  

Pathogen  Description Potential disease transmission 

Phytophthora 
(Phytophthora 
cinnamomi) 

A soil-borne fungus that causes tree 
death (dieback). Attacks the roots of 
a wide range of native plant species. 

Spores can be dispersed over relatively 
large distances by surface and sub-
surface water flows. Infected soil/root 
material may be dispersed by vehicles 
(eg earth moving equipment) 

 

Myrtle rust (Uredo 
rangelli) 

An introduced fungus that attacks the 
young leaves, short tips and stems of 
Myrtaceous plants eventually killing 
the plant. 

Myrtle rust is an air-borne fungus that 
may be spread by moving infected 
plant material, contaminated clothing, 
equipment and vehicles. 

Chytrid fungus 
(Batrachocytrium 
dendrobatidis). 

A soil and water-borne fungus which 
attacks keratin in frog skin and 
organs, causing death. 

Chytrid is a water-borne fungus that 
may be spread as a result of handling 
frogs or through cross contamination of 
water bodies by vehicles and workers. 

 

Hydrology  

Hydrology regimes in the study area are highly modified from the construction of 
numerous concrete-lined drainage channels and the highly urbanised environment. The 
proposed installation of ITS along the existing bridges over creeks and rivers, or via 
horizontal directional drilling, would limit any further impacts to hydrology regimes. The 
current stream flow regime or velocities or the depths of the waterways in the study 
area are unlikely to be substantially modified. Altered hydrology is considered a minor 
impact of the proposal.  

Aquatic habitats  

The potential impact of the proposal on soil, water and aquatic habitat is discussed in 
Table 6-22. Due to the absence of significant in stream or stream bank works, aquatic 
impacts as a result of the proposal are expected to be minimal. 

Table 6-22 Potential impacts on aquatic habitats during construction 

Stage Description 

Construction Direct erosion impacts due to the exposure and mobilisation of soils during construction.   

Direct impacts to water quality from accidental chemical spills or materials during 
construction or improper management of run-off, sediment control and discharge from 
the construction site. 

Low potential for contamination of groundwater where groundwater intersection occurs 
during construction. 

Potential disturbance and exposure of acid sulphate soils to the air as a result of 
excavation and construction works, resulting in the potential for sulphuric acid to impact 
groundwater, soils and waterways in addition to the built environment. 

Potential impact on salinity as a result of changes to the local landscape, which affects 
the way salt and water move through the environment and where they concentrate. 
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Groundwater dependent ecosystems  

Some remnant vegetation communities in the study area are considered to have a high 
level of potential groundwater dependence. Areas of Freshwater Wetland (Map Unit 4) 
and Remnant Alluvial Woodland along drainage lines (Map Unit 3) are considered to 
have an obligate level of groundwater dependence considering the presence in low-
lying areas with direct access to groundwater. Shale Gravel Transition Forest (Map Unit 
1) and Shale Plains Woodland potentially have a high-level of groundwater dependence 
as identified by Kuginis et al. (2012). The planted map units (Map Units 5, 6, 7 and 9) 
may potentially be dependent on groundwater. Map Units 10 and 11 are considered 
unlikely to be dependent on groundwater. 

Hydrological regimes including groundwater levels and flooding regimes are unlikely to 
be substantially impacted by the proposal. Construction may include the intersection of 
the groundwater table during drilling however no substantial dewatering or depletion of 
ground water levels is expected. Intersection of the water table on elevated lands is 
considered unlikely. It is also considered unlikely that there would be any groundwater 
drawdown as a result of the proposal. The potential for contamination of groundwater 
(where groundwater intersection occurs during construction) would be low. 

Considering groundwater levels are unlikely to be altered as a result of the proposal, 
potential groundwater-dependant ecosystems are not anticipated to be impacted. 

Noise, vibration and light 

Construction of the proposal is unlikely to result in significant changes to existing levels 
of noise, vibration and light that would have a significant impact on native fauna 
species. This is due to the highly disturbed nature of the M4 Motorway and surrounding 
environment. However, there may be potential noise, vibration and light impacts to local 
fauna who may temporarily avoid habitats near the proposal area.  

Key threatening processes 

Key threatening processes identified with the potential to occur include those 
associated with habitat degradation including vegetation clearing (refer to Table 6-23). 
Mitigation measures would be implemented to minimise the extent of vegetation 
clearing and habitat disturbance. There is also potential for other key threatening 
processes (such as weed invasion, introduction of pests and diseases and alteration of 
hydrological regimes), however these would be managed through the implementation of 
safeguards and mitigation measures.  

Table 6-23 Key threatening processes specific to the proposal  

Key threatening process Relevant legislation Increased by the 
proposal? 

Habitat Degradation 

Bushrock removal TSC Act No 

Land clearance/Clearing of native vegetation EPBC Act, TSC Act Yes 

Loss of hollow-bearing trees TSC Act No 

Removal of dead wood and dead trees TSC Act Yes 

Forest Eucalypt dieback associated with over-abundant 
psyllids and bell miners 

TSC Act No 

Feral Invertebrate Fauna 

Competition from feral honey bees (Apis mellifera) TSC Act Potential 
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Key threatening process Relevant legislation Increased by the 
proposal? 

Feral Vertebrate Fauna 

Predation by feral cats / Predation by the feral cat 
(Felis catus) 

EPBC Act, TSC Act Unlikely 

Predation, Habitat Degradation, Competition and 
Disease Transmission by Feral Pigs / Predation, 
habitat degradation, competition and disease 
transmission by feral pigs (Sus scrofa) 

EPBC Act, TSC Act Unlikely 

Competition and land degradation by rabbits / 
Competition and grazing by the feral European rabbit 
(Oryctolagus cuniculus) 

EPBC Act, TSC Act Potential 

Predation and hybridisation of feral dogs (Canis lupus 
familiaris) 

TSC Act Unlikely 

Herbivory and environmental degradation caused by 
feral deer 

TSC Act Unlikely 

Predation by European red fox / Predation by the 
European red fox (Vulpes vulpes) 

EPBC Act, TSC Act Unlikely 

Hydrology and Riparian Zones 

Alteration to the natural flow regimes of rivers and 
streams and their floodplains and wetlands 

TSC Act Unlikely 

The degradation of native riparian vegetation along 
NSW water courses 

FM Act Potential 

Removal of large woody debris from NSW rivers and 
streams 

FM Act Unlikely 

Installation and operation of in-stream structures and 
other mechanisms that alter natural flow regimes of 
rivers and streams 

FM Act No  

Pathogens 

Infection of amphibians with chytrid fungus resulting in 
chytridiomycosis/Infection of frogs by amphibian chytrid 
causing the disease chytridiomycosis 

EPBC Act, TSC Act Potential 

Dieback caused by the root-rot fungus (Phytophthora 
cinnamomi)/Infection of native plants by Phytophthora 
cinnamomi 

EPBC Act, TSC Act Potential 

Introduction and Establishment of Exotic Rust Fungi of 
the order Pucciniales pathogenic on plants of the family 
Myrtaceae 

TSC Act Potential 

Weeds 

Loss and degradation of native plant and animal habitat 
by invasion of escaped garden plants, including aquatic 
plants 

EPBC Act Potential 

Invasion of native plant communities by exotic 
perennial grasses 

TSC Act Potential 

Invasion and establishment of exotic vines and 
scramblers 

TSC Act Potential 

Invasion of native plant communities by African Olive 
(Olea europaea L. subsp. cuspidata) 

TSC Act Potential 

Invasion, establishment and spread of Lantana camara TSC Act Potential 

Climate Change 

Loss of terrestrial climatic habitat caused by 
anthropogenic emissions of greenhouse gases 

EPBC Act Potential 

Anthropogenic climate change TSC Act Potential 
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6.2.4 Potential operational impacts  

Injury and mortality  

Vehicle strike is a direct impact that results in the injury or mortality of fauna. Mortality 
due to vehicle strike during the operation of the proposal is considered to be minimal 
due to the low occurrence of fauna species prone to vehicle strike in the study area.  

Aquatic habitats  

The potential impact of the proposal on soil, water and aquatic habitat is discussed in 
Table 6-24. 

Table 6-24 Potential impacts on aquatic habitats during operation 

Stage Description 

Operation Contamination of local waterways as a result of any spills that may occur during 
operation from maintenance activities or vehicle crashes. 

Increase in sediment and pollution loads in stormwater due to the removal of vegetation, 
increase in road surface and increase in vehicular traffic. This has the potential to impact 
on water quality through road runoff containing suspended solids, nutrients from 
atmospheric fallout and other pollutants from vehicle, tyre and pavement wear. 

 

Wildlife connectivity and habitat fragmentation  

Habitat fragmentation is the division of a single area of habitat into two or more smaller 
areas, with the occurrence of a new habitat type in the area between the new habitat 
fragments. The proposal would result in minimal fragmentation increase in the locality, 
bioregion or catchment. Importantly, no large blocks of high quality continuous habitat 
would be transected by the proposal. The landscape in which the proposal is situated 
has been highly modified. More recent urban development and development of 
infrastructure (including the original M4 Motorway) has also led to increased 
modification of habitats. Due to this historic disturbance, the majority of vegetation 
within the study area has been planted and has restricted connectivity. 

No further habitat fragmentation on a landscape scale would occur as a result of the 
proposal. However, installation of the ITS may cause some temporary local disturbance 
to species which cannot travel large distances (such as reptiles and amphibians). 
Overall, habitat connectivity would remain in a similar state after construction of the 
proposal and a similar level of functional east west habitat connectivity would remain. 
Connectivity of aquatic habitats would be maintained. There is unlikely to be declines in 
population density or species richness within vegetation patches as a result of the 
proposal. There is also unlikely to be a significant alteration to community composition, 
species interactions or ecosystem functioning in the locality due to the proposal.  

6.2.5 Safeguards and management measures 

Table 6-25 identifies safeguards and management measures that will be implemented 
to address potential impacts of the proposal on biodiversity.  

Table 6-25 Mitigation measures for biodiversity  

ID Impact Environmental safeguards Responsibility Timing 

BI-1 Impacts to 
threatened 
species 
associated with 
ancillary facilities 
and water 
facilities 
(including basins 
and treatments) 

Assessment of biodiversity impacts 
associated with ancillary facilities, 
basins and other water quality 
treatment devices will be carried out 
following finalisation of their location 
and design. Appropriate safeguards 
will be identified to mitigate these 
impacts. 

Roads and Maritime Before or 
during 
detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 

BI-2 Impacts to 
threatened 
species 

A Biodiversity Management Plan 
(BMP) will be prepared and included 
within the CEMP. The BMP will 
include (but not be limited to) the 
following: 

 A site walk with appropriate site 
personnel including Roads and 
Maritime representatives to 
confirm clearing boundaries, 
roosting sites and sensitive 
locations and identify nearby 
habitats on both sides of the 
existing highway, along the length 
of the proposal, suitable for the 
release of fauna that may be 
encountered during the pre-
clearing process or habitat 
removal.  

 Identification (marking) of the 
clearing boundary and 
identification (marking) of habitat 
features and riparian areas to be 
protected eg use of flagging tape 

 A map which clearly shows 
vegetation clearing boundaries 
and sensitive areas/no go zones, 
as well as potential release sites 
for the relocation of fauna during 
clearing works 

 A map which clearly shows 
designated parking areas for 
construction vehicles and 
workers, stockpile locations away 
from the dripline of trees 

 Incorporation of management 
measures identified as a result of 
the pre-clearing survey report, 
completed by an ecologist, (G40, 
section 2.4) and nomination of 
actions to respond to the 
recommendations made. This will 
include details of measures to be 
implemented to protect clearing 
limits and no go areas. 

 A detailed and staged clearing 
process in accordance with the 
Biodiversity Guidelines (Roads 
and Maritime, 2011a) including 
requirements of Guide 1,2, 4 & 9. 
This process will consider the 
safe and ethical handling of 
fauna. 

 Identify in toolbox talks where 
biodiversity will be included such 
as staged vegetation clearing, or 
works in or adjacent to sensitive 
locations and stop work 
procedures 

 Identify control/mitigations 
measures to prevent impacts on 
sensitive locations or no go zones 

A stop works procedure in the event 

Construction 
contractor 

Pre-
construction 
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ID Impact Environmental safeguards Responsibility Timing 

of identification of previously 
unidentified species, habitats or 
populations in accordance with the 
Biodiversity Guidelines (Roads and 
Maritime, 2011a). 

BI-3 Potential impacts 
to Cumberland 
Plain Land Snail  

A plan for the management of 
potential impacts to the Cumberland 
Plain Land Snail will be prepared. The 
plan will include but not be limited to: 

 Inspection of locations where the 
Cumberland Plain Land Snail has 
been identified  

 The development of a 
Translocation Plan  

 The relocation of potential 
Cumberland Plain Land Snails will 
be carried out by an appropriately 
qualified ecologist.  

Construction 
contractor  

Pre-
construction, 
construction  

BI-4 Habitat removal 
and re-
establishment 
(including wildlife 
connectivity) 

A Vegetation Management Plan 
(VMP) will be developed as part of the 
CEMP. It will provide specific details 
for the re-establishment of native 
vegetation on batters, sediment 
basins, cut faces and other areas 
disturbed during construction as 
appropriate. These details will be in 
accordance with the Biodiversity 
Guidelines (Roads and Maritime, 
2011a) and will be consistent with the 
landscape and urban design strategy 
(refer to Section 6.3). 

Construction 
contractor 

Pre-
construction, 
construction, 

post- 
construction 

BI-5 Injury and 
mortality of fauna 
during the 
clearing of 
vegetation 

A licensed wildlife carer and/or 
ecologist will be present to supervise 
native forest vegetation clearing, to 
capture and relocate fauna where 
required. Fauna handling and 
vegetation clearing will be carried out 
in accordance with the procedures in 
the Biodiversity Guidelines (Roads 
and Maritime, 2011a). 

Construction 
contractor 

Pre-
construction, 
construction 
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ID Impact Environmental safeguards Responsibility Timing 

BI-5 

 

Weeds and 
pathogens 

 

A Weed Management Plan will be 
prepared in accordance with the 
Biodiversity Guidelines (Roads and 
Maritime, 2011a) and incorporated 
into the BMP and will address: 

 Identification of the weeds on site 
(confirm during ecologist pre-
clearing inspection) 

 Weed management priorities and 
objectives 

 Sensitive environmental areas 
within or adjacent to the site 

 Location of weed infested areas 

 Weed control methods 

 Measures to prevent the spread 
of weeds, including machinery 
hygiene procedures and disposal 
requirements 

 A monitoring program to measure 
the success of weed 
management 

 Communication with local Council 
noxious weed representative 

 If the detailed design risk 
assessment determines that 
hygiene procedures are required 
on site, the BMP will include 
hygiene protocols to prevent the 
introduction and spread of such 
pathogens as specified in the 
Biodiversity Guideline (Roads and 
Maritime, 2011a) 

 Site induction and toolbox talks 
will include regular 
communication of risks and 
hygiene requirements relating to 
pathogens 

 Construction activities will be 
programmed so vehicles move 
from uninfected areas to known 
infected areas 

 Vehicles will be parked in 
designated roadsides and parking 
spaces only 

 All pathogens (eg Chytid, Myrtle 
Rust and Phytophthora) will be 
managed in accordance with the 
Biodiversity Guidelines (Roads 
and Maritime, 2011a) and the 
Statement of Intent 1: Infection of 
Native Plants by Phytophthora 
cinnamomi (DECC, 2008a).  

Construction 
contractor 

Pre-
construction, 
construction 
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6.3 Landscape character and visual amenity  

The extent and magnitude of potential impacts of the proposal on landscape character 
and visual amenity are assessed in the Urban Design Concept, Landscape Character 
and Visual Impact Assessment Report (Spackman Mossop and Michaels, 2015), which 
is provided in Appendix D. The report aims to facilitate an integrated urban design and 
landscape outcome for the proposal by guiding the development of the M4 Smart 
Motorway concept to avoid or mitigate potential impacts. The report identifies the urban 
design and landscape scope of works, considers the proposal in terms of its fit with the 
built, natural and community environment and its relationships and impacts on adjacent 
areas and the motorway experience. The report provides an urban and landscape 
masterplan covering the entire motorway corridor. A summary of the assessment, along 
with photographs showing key viewpoints with and without the proposal are presented 
in this section. 

6.3.1 Methodology  

The Urban Design Concept, Landscape Character and Visual Impact Assessment was 
prepared in accordance with Roads and Maritime’s Environmental Impact Assessment 
Report Practice Note EIA-N04 – Guidelines for Landscape Character and Visual Impact 
Assessment (2013).  

To assess the landscape character impact, the study area was divided into 17 
landscape character zones (LCZs) (refer to Figure 6-5). The sensitivity of each LCZ 
was classified based on the existing land use and urban character of the areas 
surrounding the M4 Motorway. 

The magnitude of the proposed landscape changes within each of these zones, were 
considered and, using the impact assessment rating matrix presented in Table 6-26, an 
overall landscape character impact rating was determined for each of the 17 landscape 
character zone.  

The proposal’s overall level of impact on landscape character was determined by 
considering the landscape’s sensitivity to visual change and the magnitude of the 
proposed work. For the landscape character assessment, sensitivity and magnitude are 
broadly defined as follows:  

 Sensitivity refers to the qualities of the area and how sensitive the existing 
landscape character is to the proposed change  

 Magnitude refers to the nature and scale of the proposal in relation to the 
character of the existing landscape. All anticipated elements of the proposal, 
including alignment, road infrastructure, ITS, planting, lighting are considered. 
The scale of the elements (height and size) as well as its location or setting 
(within woodland, rural land or over creek crossings) all have a bearing on the 
magnitude of the physical presence of the proposal. 

 



 

M4 Smart Motorway               189 
Review of Environmental Factors 

Table 6-26 Impact Assessment Grading Matrix  
S

e
n

s
it

iv
it

y
 

 Magnitude 

 High Moderate Low Negligible 

High High High-Moderate Moderate Negligible 

Moderate High-Moderate Moderate Moderate-Low Negligible 

Low Moderate Moderate-Low Low Negligible 

Negligible Negligible Negligible Negligible Negligible 

Source: Roads and Maritime, 2013  

To assess the visual impact of the proposal, views from the road, buildings and houses 
were analysed. Fifty-two key representative viewpoints from which the proposal could 
potentially be visible, were selected to cover the range of viewpoints both within and 
beyond the proposal corridor. These viewpoints were analysed to determine the 
proposal’s visual impact (refer to Figure 6-5) based on the sensitivity of the viewer and 
the magnitude of the change in view. For the visual impact assessment sensitivity 
refers to the measure of the visual importance of the view and is dependent on:  

 The distance of the viewpoint from the proposal  

 The proposal elements that are visible 

 The category of the viewer, with residents and open space users being 
considered more sensitive than, for example motorists concentrating on driving 

 Attractiveness, cultural or historic significance of the view. 

Magnitude of the change to existing views refers to the nature and scale of the 
proposal, and the extent and proximity of the view to the proposal. 
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Figure 6-5a Landscape character zones and key viewpoints 
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Figure 6-5b Landscape character zones and key viewpoints 
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Figure 6-5c Landscape character zones and key viewpoints 
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Figure 6-5d Landscape character zones and key viewpoints 
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Figure 6-5e Landscape character zones and key viewpoints 
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Figure 6-5f Landscape character zones and key viewpoints 
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Figure 6-5g Landscape character zones and key viewpoints 
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Figure 6-5h Landscape character zones and key viewpoints 
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Figure 6-5i Landscape character zones and key viewpoints 
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Figure 6-5j Landscape character zones and key viewpoints 
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6.3.2 Existing environment 

Landform, topography and vegetation  

The proposal area is located on the undulating landform of the Cumberland Plain, 
bounded by Woronora Plateau to the south, Hornsby Plateau to the north, and the Blue 
Mountains Plateau to the west. The Cumberland Plain is incised by a number of creeks 
flowing north to the Hawkesbury River. The topography of the proposal area is 
discussed further in Section 6.7.  

The proposal area adjoins a highly modified landscape of suburban, commercial and 
semi-rural land uses, with limited tree cover. Vegetation along the M4 Motorway 
corridor makes an important contribution to the scale and character of the proposal 
area. Vegetation which exists within the proposal area is discussed further in Section 
6.2.  

The landscape character zones selected for the proposal are shown in Figure 6-5  
while Table 6-27 provides a description of each zone.  

Table 6-27 Landscape character zones  

Landscape character zone  Description  

LCZ 1: Mays Hill/ Westmead/ 
Wentworthville/  Merrylands/ 
South Wentworthville residential   

 

(Residential and open space 
along Pitt Street)  

The suburbs of Mays Hill, Westmead and Wentworthville are 
located on the northern side of the M4 Motorway corridor, and the 
suburb of Merrylands is located to the south. The LCZ comprises 
predominantly residential properties on gently undulating 
topography. The LCZ has a small number of parks and sporting 
fields with generally good vegetation cover. There is a vegetation 
buffer between residential areas and the M4 Motorway. The LCZ 
has some items of cultural or social importance including 
Parramatta West Public School, Sydney Murugan Temple and 
Westmead Rehabilitation Hospital. Other dominant road 
infrastructure in the LCZ includes the Great Western Highway.    

The Burnett Street and Coleman Street interchanges are located 
within the LCZ.   

LCZ 2 (north): Cumberland 
Highway precinct 

 

(Great Western Highway, looking 
west)  

 

The Great Western Highway runs parallel to the M4 Motorway on 
the northern side of the LCZ. The northern side of the Great 
Western Highway comprises residential properties with a 
supermarket, Wentworthville Leagues Club, car park and sporting 
fields. The southern side of the Great Western Highway comprises 
large retail and commercial buildings. The land to the north of the 
M4 Motorway is heavily vegetated.     
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Landscape character zone  Description  

LCZ 2 (south): Cumberland 
Highway precinct  

 
(Old Prospect Highway, looking 
east) 

The southern side of the LCZ comprises residential properties 
which make up the suburbs of South Wentworthville and 
Greystanes. Vegetation within the LCZ comprises native and 
exotic street trees and plantings within private properties. There is 
a thin buffer of native vegetation next to the M4 Motorway.  

The Cumberland Highway interchange is located within the LCZ. 

LCZ 3: Pendle Hill/ Greystanes 
residential  

 
(Residential area, Bathurst Street)  

The LCZ includes the suburbs of Pendle Hill to the north of the M4 
Motorway and Greystanes to the south. There are a number of 
parks, sporting fields and recreational areas within the LCZ. There 
is a thin buffer of native vegetation on either side of the M4 
Motorway corridor. Other land uses within the LCZ include 
Beresford Road Public School and Greystanes High School and 
the southern end of the Girraween industrial area.  

LCZ 4: Prospect precinct  

 
(Reservoir Road, looking east)  

The land between the M4 Motorway and the Great Western 
Highway is comprised of cleared pastures with scattered native 
trees. Within this area, there are other land uses including 
Prospect Hotel Motel, St Bartholomew’s Church and Cemetery, 
and a number of small commercial and residential buildings. North 
of the Great Western Highway, land use is mixed. Cumberland 
Plain Woodland fronts the Great Western Highway, west of 
Prospect Highway.  

The Prospect Highway and Reservoir Road interchanges are 
located within the LCZ.  

LCZ 5: Huntingwood industrial/ 
Sydney Motorsport Park  

 
(Huntingwood Drive industrial) 

Source: Google Street View 

The Huntingwood Industrial Estate is located north of the M4 
Motorway within the LCZ. The estate is separated from the M4 
Motorway by a thin buffer of native vegetation. The southern side 
of the M4 Motorway is dominated by the Sydney Motorsport Park 
and associated infrastructure. Remnant Cumberland Plain 
Woodland on land owned by the Sydney Catchment Authority is 
located to the south of the Sydney Motorsport Park.   
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Landscape character zone  Description  

LCZ 6: Eastern Creek crossing  

 

(M4 Motorway crossing Eastern 
Creek) 

Source: Google Street View  

The LCZ is generally flat and slightly sloping towards Eastern 
Creek. The zone is dominated by cleared pasture land with a 
continuous canopy of trees along the creek. The M4 Motorway 
crossed the creek over a number of bridges.  

LCZ 7: Westlink M7 Motorway 
precinct  

 
(Entry to Pinegrove Memorial 
Park)  

The LCZ is dominated by road infrastructure associated with the 
Westlink M7 and Wallgrove Road interchange with the M4 
Motorway. The interchange is known as the Light Horse 
Interchange and contains the ‘Light Horse Sculpture Parade’ (a 
centrepiece in honour of the Australian Light Horse Bridges of 
World War I). The LCZ comprises of rural residential properties, 
large warehouse developments and a cemetery and quarantine 
station. Land surrounding the interchange is heavily vegetated 
with Cumberland Plain Woodland.    

The Westlink M7 and Wallgrove Road interchanges are located 
within the LCZ.  

LCZ 8 (north): Minchinbury  

 

(Minchinbury residential at 
Barossa Drive)  

  

The northern section of the LCZ consists of the new residential 
suburb of Minchinbury. There are a number of parks including 
Minchinbury Reserve and Berruex Reserve. There is a thin buffer 
of native vegetation and noise wall between the residential area 
and the M4 Motorway.  

 

 

 

LCZ 8 (south): Minchinbury  

 
(Wonderland Drive view to new 
industrial area) 

Source: Google Street View  

 

The western and eastern sections of the LCZ are dominated by 
Cumberland Plain Woodland. Large warehouse developments are 
being constructed between these sections of the LCZ. The 
southern section comprises a disused quarry with a vegetated cut 
embankment separating the zone from the M4 Motorway. 
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Landscape character zone  Description  

LCZ 9 (north): Minchinbury light 
industrial  

 
(Sargents Road light industrial) 

Source: Google Street View  

The northern section of the LCZ is generally flat and open and 
consists of light industrial, warehouse, and commercial and retail 
buildings. There is minimal street tree planting, however native 
buffer planting is provided next to the M4 Motorway. There is a 
wide grassed swale within the LCZ which forms a median to 
Sargents Road and leads to Ropes Creek.  

 

 

 

 

 

 

LCZ 9 (south): Minchinbury light 
industrial 

The land in the southern section of the LCZ is flat to gently 
undulating. The zone has been extensively cleared for farming 
and a number of dams and watercourses are still present. 
Cumberland Plain Woodland is scattered and a strip of native 
planting separates the LCZ from the M4 Motorway. 

LCZ 10: Ropes Creek crossing  

 
(Roper Road, looking south) 

Source: Google Street View  

The LCZ is dominated by Ropes Creek which forms part of the 
Hawkesbury-Nepean catchment. The southern section of the LCZ 
comprises of residential dwellings, surrounded by dense 
vegetation. While the LCZ is well vegetated, it has been heavily 
modified by the electrical transmission easement.  

The Roper Road interchange is partially located within the LCZ.  

LCZ 11: Colyton/ St Marys/ St 
Clair residential  

 

(Bennett Street, Colyton looking 
south) 

The LCZ generally consists of a large residential area which 
covers the suburbs of Colyton, St Marys and St Clair. The LCZ is 
located on flat to gently undulating land between Ropes Creek and 
South Creek. The zone is reasonably well vegetated with open 
space parks, sporting fields, shopping centres and schools. The 
LCZ includes Dorothy Radford Reserve which contains extensive 
coverage of remnant Cumberland Plain Woodland. The LCZ is 
separated from the M4 Motorway by a buffer of native vegetation. 
A mix of pre-cast concrete noise walls and timber fences also 
separate the M4 Motorway.  

The Roper Road and Mamre Road interchanges are partially 
located within the LCZ.  

LCZ 12: South Creek crossing  

 
(Samuel Marsden Reserve)  

The LCZ is generally flat and dominated by South Creek which 
forms part of the Hawkesbury-Nepean catchment. The edges of 
the creek are heavily vegetated with River-Flat Forest and 
regenerating Cumberland Plain Woodland. To the west of South 
Creek, most of the LCZ has been cleared, however there is a large 
stand of regenerating Cumberland Plain Woodland north of the M4 
Motorway. A transmission easement runs through the LCZ to the 
west. To the west of Mamre Road, the LCZ comprises a small 
shopping centre, light commercial retail premises and residential 
dwellings. To the south, the LCZ comprises of rural residential 
properties and sporting facilities.   

The Mamre Road interchange is partially located within the LCZ.  
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Landscape character zone  Description  

LCZ 13: Claremont Meadows/ 
Orchard Hills rural residential  

 
(Frogmore Road, Orchard Hills)  

The LCZ comprises a rural residential landscape with a prominent 
line of hills running north-east to south-west. Remnant stands of 
Cumberland Plain Woodland exist throughout the LCZ. The edges 
of Claremont Creek are heavily vegetated with River-Flat Forest. 
Schools are located within the LCZ, with the Penrith Christian 
School visible to motorists on the northern side of the M4 
Motorway.  

The Northern Road interchange is partially located within the LCZ.  

LCZ 14: South Penrith/ Glenmore 
Park/ Jamisontown residential  

 
(Tarabundi Drive, Glenmore Park)  

The LCZ comprises of residential development with a number of 
schools, recreation areas, parklands, ponds and creeks. Native 
vegetation and noise walls buffer the LCZ from the M4 Motorway. 

The Northern Road and Mulgoa Road interchanges are partially 
located within the LCZ.   

LCZ 15 (north): Mulgoa Road 
precinct  

 

(Mulgoa Road, Jamisontown 
looking south)  

The northern section of the LCZ is located within the Penrith 
Homemaker Centre which is a retail area located to the west of 
Mulgoa Road. Native plantings partially screen the centre from the 
M4 Motorway.  

 

 

 

 

 

 

 

LCZ 15 (south): Mulgoa Road 
precinct  

 

(Mulgoa Road, Regentville 
looking north) 

The southern section the LCZ comprises of residential areas the 
west of Mulgoa Road to rural residential areas. Regentville 
comprises narrow tree lined streets with residential dwellings of a 
flat topography. Exotic and native plants are located between the 
eastbound M4 Motorway entry ramp and the LCZ.  

The Mulgoa Road interchange is partially located within the LCZ. 

LCZ 16: Nepean River floodplain  

 

(View west over the Nepean 
River)  

The LCZ is flat and low lying, located east of the Nepean River. 
The northern and southern sections of the LCZ consist of rural 
residential properties. Tench Reserve contains picnic, recreational, 
parking, pedestrian and boating facilities. There is a wide 
vegetated buffer on either side of the M4 Motorway with views of 
the Blue Mountains to the west of the LCZ.  
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Landscape character zone  Description  

LCZ 17: Emu Plains/ Leonay 
residential  

(Leonay Parade, Leonay looking 
south)  

The LCZ comprises of residential properties, schools, 
neighbourhood parks and grassed areas in the suburbs of Emu 
Plains and Leonay. The foreshore of the Nepean River is public 
open space with native and exotic trees and weeds.  

The Russell Street interchange is located within the LCZ.  

 

6.3.3 Potential construction impacts 

Visual impacts during the construction stage of the proposal would be associated with 
construction activities, including vegetation removal, the generation of wastes, areas of 
earthworks, stockpiling of spoil and materials, and the presence of large-scale 
construction plant and equipment. The location of construction compounds at each 
interchange would be confirmed during detailed design. Potential locations for 
construction compounds are presented in Figure 3-4. 

The presence of construction activities would have the potential to reduce the visual 
amenity of any views that include the existing M4 Motorway, but this is not considered 
to represent a significant visual impact. Some construction activities would also be 
visible from areas that do not have views of the existing M4 Motorway. These impacts 
would occur throughout the construction period, but staging would mean that the impact 
would not be spread across the entire proposal area at the one time.  

As some components of the proposal would be carried out during night-time hours, light 
spill from the use of portable lighting may also impact on the visual amenity of 
surrounding residential viewpoints. The impacts would generally be temporary. 
Mitigation measures to ameliorate the visual impacts are summarised in Table 6-30. 

6.3.4 Potential operational impacts  

Landscape character  

The potential impacts of the proposal on landscape character during operation were 
assessed for each LCZ zone in terms of the zone’s sensitivity to change and the 
magnitude of the proposed changes in that zone. The overall impact to landscape 
character is a combination of sensitivity and magnitude, as outlined in Table 6-26. 
These impacts are summarised in Table 6-28.  

The components of the proposal that may cause potential visual impacts include: 

 LUMS gantries – These structures would have a six metre clearance and would 
span either a single carriageway (68 locations) or in some instances both 
carriageways (refer to Figure 3-1). They would also house electronic signage 
such as VSLS and lane use indicators  

 LUMS gantry maintenance bays – These would have a visual impact within the 
motorway corridor  

 Widening and lengthening of entry and exit ramps – This may result in the road 
formation and pavement becoming closer and more visually intrusive to nearby 
sensitive viewers. Also noise walls that require relocation may move closer to 
nearby sensitive viewers 

 Modifications to interchange intersections and installation of increased signage 
including new VMS (refer to Figure 3-6) 
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 Removal of screening vegetation – In many cases existing mature screening 
vegetation may require removal to allow construction. While this may be 
replanted, the area and type of replacement vegetation may change. 

Overall, the proposal would impact on all 17 LCZs and would have two different levels 
of impact on LCZ 2, LCZ 8 and LCZ 15 (depending on the viewer’s location within the 
zone).  

Low or negligible impacts  

The proposal would be considered to have a ‘low’ impact on three LCZs and a 
‘moderate to low’ impact on seven LCZs. The lowest impact would occur where the 
sensitivity of the zone and scale of the proposal is lowest. LCZs with low sensitivity 
include highly disturbed areas with commercial and industrial land uses.  

The LCZs which would be subject to ‘low’ or ‘moderate to low’ impacts from the 
proposal include:  

 Low impact:  

 LCZ 5 Huntingwood industrial/Sydney Motorsport Park  

 LCZ 9 (north) Minchinbury light industrial  

 LCZ 15 (north) Mulgoa Road precinct  

 Moderate to low impact:  

 LCZ 4 Prospect precinct  

 LCZ 6 Eastern Creek crossing  

 LCZ 8 (south) Minchinbury  

 LCZ 9 (south) Minchinbury light industrial  

 LCZ 10 Ropes Creek crossing  

 LCZ 12 South Creek crossing  

 LCZ 13 Claremont Meadows/Orchard Hills rural residential.  

Moderate impacts  

The proposal is considered to have a ‘moderate’ impact on five LCZs. Moderate 
impacts may contain both high and low sensitivity and magnitude, however the overall 
impact is considered to be moderate. The LCZs which would be subject to ‘moderate’ 
impacts from the proposal include: 

 Moderate impact:  

 LCZ 2 (north) Cumberland Highway precinct  

 LCZ 3 Pendle Hill/Greystanes residential  

 LCZ 7 Westlink M7 Motorway precinct  

 LCZ 8 (north) Minchinbury  

 LCZ 11 Colyton/St Marys/St Clair residential.  

High impacts 

Although the proposal is not considered to result in high landscape character impacts, 
the proposal is considered to have a ‘high to moderate’ impact on six LCZs. The 
greatest impacts would occur where the sensitivity of the zone is highest and the scale 
of the proposal is more substantial. LCZs with high sensitivity predominantly include 
residential areas. LCZ 17 has also been identified as having high sensitivity due to its 
location between the Nepean River and the Blue Mountains.  
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The LCZ’s which would be subject to ‘high to moderate’ impacts as a result of the 
proposal include:  

 High to moderate impact:  

 LCZ 1 Mays Hill/ Westmead/ Wentworthville/ Merrylands/ South 
Wentworthville residential  

 LCZ 2 (south) Cumberland Highway precinct  

 LCZ 14 South Penrith/ Glenmore Park/ Jamisontown residential  

 LCZ 15 (south) Mulgoa Road precinct  

 LCZ 16 Nepean River floodplain  

 LCZ 17 Emu Plains/ Leonay residential. 

Table 6-28 Potential impacts on landscape character zones  

LCZ  Potential impact  

LCZ 1 High-Moderate: 

LCZ 1 would be subject to a potentially high-moderate impact. The LCZ has a high 
sensitivity due to its residential character and would contain elements of the proposal 
which are considered to have a moderate magnitude such as:   

 Widening and lengthening of eastbound entry ramp at the Burnett Street and 
Coleman Street interchanges  

 Removal of vegetation  

 Construction of retaining walls   

 Replacement of existing precast concrete noise walls with lightweight concrete 
noise walls 

 Installation of ITS infrastructure along the eastbound entry ramps at the Burnett 
Street and Coleman Street interchanges  

 Installation of LUMS gantries along the M4 Motorway about 150 metres east of the 
Burnett Street interchange, and about 250 metres east and about 500 metres west 
of the Coleman Street interchange (spanning both eastbound and westbound 
lanes)  

 Construction of LUMS gantry maintenance bays, where required  

 Installation of a VMS along the Great Western Highway about 300 metres west of 
the Coleman Street interchange. 

LCZ 2 
(north) 

Moderate: 

LCZ 2 (north) would be subject to a potentially moderate impact. The LCZ has a 
moderate sensitivity due to the commercial land use between the M4 Motorway corridor 
and residential areas to the north. The LCZ would contain elements of the proposal 
which are considered to have a moderate magnitude such as:   

 Widening and lengthening of the eastbound entry ramp and lengthening of the 
eastbound exit ramp at the Cumberland Highway interchange  

 Extensive regrading of the cut batter 

 Construction of retaining walls  

 Construction of lightweight concrete noise wall  

 Installation of ITS infrastructure along the eastbound entry ramp at the 
Cumberland Highway interchange. Ramp control signage would be located on 
Prospect Highway and a VMS would be installed on the Great Western Highway, 
opposite Garfield Street 

 Lengthening at the eastbound exit ramp at the Cumberland Highway interchange  

 Installation of two LUMS gantries along the M4 Motorway about 200 metres east 
and about 300 metres west of the Cumberland Highway interchange (spanning 
both eastbound and westbound lanes)  

 Removal of vegetation near residential properties.  
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LCZ  Potential impact  

LCZ 2 
(south) 

High-Moderate:  

LCZ 2 (south) would be subject to a potentially high to moderate impact. The LCZ has a 
high sensitivity due to its residential land use. Elements of the proposal within the LCZ 
are considered to have a moderate magnitude such as:  

 Lengthening of turning lanes at the westbound exit ramp at the Cumberland 
Highway interchange 

 Reshaping of a small section of embankment 

 Widening and lengthening of the westbound entry ramp at the Cumberland 
Highway interchange  

 Extensive mound regrading  

 Installation of ITS infrastructure along the westbound entry ramp at the 
Cumberland Highway interchange. Ramp control signage would be located on 
Prospect Highway and a VMS would be installed on Old Prospect Road 

 Installation of two LUMS gantries along the M4 Motorway about 200 metres east 
and about 300 metres west of the Cumberland Highway interchange (spanning 
both eastbound and westbound lanes)  

 Construction of LUMS gantry maintenance bays, where required  

 Removal of vegetation.  

LCZ 3 Moderate: 

LCZ 3 would be subject to a potentially moderate impact. The LCZ has a high sensitivity 
due to its residential character. However, elements of the proposal within the LCZ are 
considered to have a low magnitude such as: 

 Installation of five LUMS gantries along the M4 Motorway over a length of about 
1.6 kilometres between Cumberland Highway interchange and Prospect Highway 
interchange (spanning both eastbound and westbound lanes)  

 Construction of LUMS gantry maintenance bays, where required  

 Modifications to cut embankments 

 Removal of vegetation  

 Widening of the Cumberland Highway westbound entry ramp  

 Replacement of existing precast concrete panel noise wall with a lightweight 
concrete noise wall.   

LCZ 4 Moderate-Low: 

LCZ 4 would be subject to a potentially moderate to low impact. The LCZ has a 
moderate sensitivity due to the combination of areas with high sensitivity, such as St 
Bartholomew’s Church and cemetery, and areas with low sensitivity, such as commercial 
areas and cleared pastures. Elements of the proposal within the LCZ are considered to 
have a low magnitude such as:   

 Widening and lengthening of the eastbound and westbound entry ramps at the 
Prospect Highway and Reservoir Road interchanges 

 Reshaping of existing cut embankments 

 Removal of vegetation  

 Installation of ITS infrastructure along the eastbound and westbound  entry ramps 
at the Prospect Highway interchange and the eastbound entry ramp at the 
Reservoir Road interchange  

 Installation of seven LUMS gantries along the M4 Motorway over a length of about    
four kilometres between Cumberland Highway interchange and Reservoir Road 
interchange (spanning both eastbound and westbound lanes)  

 Ramp control signals on Prospect Highway and Reservoir Road. 
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LCZ  Potential impact  

LCZ 5 Low:  

LCZ 5 would be subject to a potentially low impact. The LCZ has a low sensitivity due to 
the dominance of industrial buildings on either side of the M4 Motorway. Elements of the 
proposal within the LCZ are considered to have a low magnitude such as: 

 Installation of seven LUMS gantries along the M4 Motorway over a length of about 
2.25 kilometres between Reservoir Road interchange and Westlink M7 
interchange (spanning either eastbound and westbound lanes, eastbound lanes 
only, or westbound lanes only)  

 Construction of LUMS gantry maintenance bays, where required  

 Removal of vegetation 

 Installation of ITS infrastructure. 

LCZ 6 Moderate-Low: 

LCZ 6 would be subject to a potentially moderate to low impact. The LCZ has a 
moderate sensitivity due to its environmental and scenic value. Elements of the proposal 
within the LCZ are considered to have a low magnitude such as: 

 Widening and lengthening of the eastbound entry ramp at the Westlink M7 
interchange 

 Removal of vegetation  

 Installation of ITS infrastructure along the eastbound entry ramp at the Westlink 
M7 interchange  

 Installation of one LUMS gantry along the M4 Motorway about one kilometre east 
of the Westlink M7 interchange (spanning the eastbound lane only). 

LCZ 7 Moderate: 

LCZ 7 would be subject to a potentially moderate impact. The LCZ has a high sensitivity 
due to the ecological value of remnant Cumberland Plain Woodland and the cultural 
value of the Light Horse Interchange. Elements of the proposal within the LCZ are 
considered to have a low magnitude such as:  

 Widening and lengthening of the eastbound and westbound entry ramps at the 
Wallgrove Road interchange 

 Removal of vegetation  

 Installation of ITS infrastructure along the eastbound and westbound entry ramps 
at the Wallgrove Road interchange  

 Widening and lengthening of the westbound entry ramp at the Westlink M7 
interchange  

 Reshaping of cut embankment 

 Construction of two concrete retaining walls  

 Installation of ITS infrastructure along the westbound entry ramp at the Westlink 
M7 interchange  

 Installation of six LUMS gantries along the M4 Motorway over a length of about 
1.25 kilometres at the Westlink M7 interchange and Wallgrove Road interchange 
(spanning either westbound lanes only or eastbound lanes only)   

 Construction of LUMS gantry maintenance bays, where required  

 Provision of additional eastbound and westbound lanes within the existing grassed 
median. 

LCZ 8 
(north) 

Moderate:  

LCZ 8 (north) would be subject to a potentially moderate impact. The LCZ has a high 
sensitivity due to its urban character. Elements of the proposal within the LCZ are 
considered to have a low magnitude such as:  

 Installation of three LUMS gantries along the M4 Motorway over a length of about 
1.5  kilometres between Wallgrove Road interchange and Roper Road interchange 
(spanning eastbound lanes only) 

 Construction of LUMS gantry maintenance bays, where required  

 Construction of a VMS maintenance bay about 2.5 kilometres west of the 
Wallgrove Road interchange  

 Removal of vegetation  

 Provision of an additional eastbound lane within the grassed median.  
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LCZ  Potential impact  

LCZ 8 
(south) 

Moderate-Low: 

LCZ 8 (south) would be subject to a potentially moderate to low impact. The LCZ has a 
moderate sensitivity due to the combination of areas with high sensitivity, such as 
ecological value of the stands of Cumberland Plain Woodland, and areas of low 
sensitivity, such as warehouse development and a disused quarry. Elements of the 
proposal within the LCZ are considered to have a low magnitude such as:  

 Installation of three LUMS gantries along the M4 Motorway over a length of about 
1.5 kilometres (spanning westbound lanes only)  

 Removal of vegetation  

 Provision of an additional westbound lane within the grassed median.  

LCZ 9 
(north) 

Low: 

LCZ 9 (north) would be subject to a potentially low impact. The LCZ has a low sensitivity 
due to its degree of modification and the presence of light industrial land uses. Elements 
of the proposal within the LCZ are considered to have a low magnitude such as: 

 Installation of one LUMS gantry on the M4 Motorway about 1.75 kilometres east of 
the Roper Road interchange (spanning eastbound lanes only)  

 Widening of the M4 Motorway  

 Removal of vegetation.  

LCZ 9 
(south) 

Moderate-Low: 

LCZ 9 (south) would be subject to a potential moderate to low impact. The LCZ has a 
moderate sensitivity due to its rural setting combined with the degree of modification. 

Elements of the proposal within the LCZ are considered to have a low magnitude such 
as:  

 Installation of one LUMS gantry on the M4 Motorway about 700  metres east of the 
Roper Road interchange (spanning westbound lanes only)  

 Installation of one VMS about one  kilometre east of the Roper Road interchange  

 Provision of an additional westbound lane in the median 

 Removal of vegetation.  

LCZ 10 Moderate-Low: 

LCZ 10 would be subject to a potential moderate to low impact. The LCZ has a 
moderate sensitivity due to its consistent character and the visual dominance of the 
transmission towers. Elements of the proposal within the LCZ are considered to have a 
low magnitude such as:  

 Widening and lengthening of the eastbound entry ramp at the Roper Road 
interchange  

 Installation of ITS infrastructure along the eastbound entry ramp at the Roper Road 
interchange 

 Installation of one LUMS gantry on the M4 Motorway about 200 metres east of the 
Roper Road interchange  

 Widening of the M4 Motorway to the median 

 Reshaping of fill embankment.  
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LCZ  Potential impact  

LCZ 11 Moderate: 

LCZ 11 would be subject to a potentially moderate impact. The LCZ has a high 
sensitivity due to its cohesive urban landscape character. Elements of the proposal 
within the LCZ are considered to have a low magnitude such as:  

 Widening of the eastbound entry ramp at the Roper Road interchange  

 Reshaping of fill embankment  

 Removal of vegetation  

 Installation of ramp control signals  

 Widening and lengthening of the eastbound entry ramp at the Mamre Road 
interchange  

 Removal of cut embankment  

 Installation of ITS infrastructure along the eastbound entry ramp at the Mamre 
Road interchange  

 Installation of nine LUMS gantries along the M4 Motorway for a length of about 
three kilometres between Roper Road interchange and Mamre Road interchange 
(spanning either westbound lanes only or eastbound lanes only)   

 Installation of one VMS about 1.3 kilometres east of the Mamre Road interchange  

 Construction of maintenance bays, where required  

 Installation of ramp control signals on Roper Road  

 Replacement of existing precast concrete noise wall with a lightweight concrete 
noise wall.           

LCZ 12 Moderate-Low: 

LCZ 12 would be subject to a potentially moderate to low impact. The LCZ has a 
moderate sensitivity due to its modified semi-rural landscape character which is 
dominated by the riparian corridor of South Creek. Elements of the proposal within the 
LCZ are considered to have a low magnitude such as:  

 Widening and lengthening of the westbound entry ramp at the Mamre Road 
interchange  

 Regrading of fill embankment  

 Removal of vegetation  

 Installation of ITS infrastructure along the westbound entry ramp at the Mamre 
Road interchange  

 Widening of the eastbound exit ramp at the Mamre Road interchange  

 Installation of four LUMS gantries along the M4 Motorway about 200 metres west 
and 1.2 kilometres west of the Mamre Road interchange (spanning either 
westbound lanes only or eastbound lanes only)   

 Installation one VMS about one kilometre west of the Mamre Road interchange  

 Construction of maintenance bays, where required  

 Installation of ramp control signals on Mamre Road.   

LCZ 13 Moderate-Low: 

LCZ 13 would be subject to a potential moderate to low impact. The LCZ has a 
moderate sensitivity due to its rural character and the views of the Blue Mountains to the 
west. Elements of the proposal within the LCZ are considered to have a low magnitude 
such as:  

 Widening and lengthening of the eastbound and westbound entry ramps at the 
Northern Road interchange  

 Regrading and reshaping of fill embankments 

 Removal of vegetation  

 Installation of ITS infrastructure along the eastbound entry ramp 

 Installation of 13 LUMS gantries along the M4 Motorway over a length of about 4.5 
kilometres between Mamre Road interchange and The Northern Road interchange  
(spanning either westbound lanes only or eastbound lanes only)   

 Construction of maintenance bays, where required  

 Installation of one VMS about two kilometres east of The Northern Road 
interchange  

 Ramp control signals on The Northern Road. 
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LCZ  Potential impact  

LCZ 14 High-Moderate: 

LCZ 14 would be subject to a potential high to moderate impact. The LCZ has a high 
sensitivity due to its residential character and the high number of recreational areas. 
Elements of the proposal within the LCZ are considered to have a moderate magnitude 
such as:  

 Widening and lengthening of the westbound entry ramp and eastbound exit ramp 
at The Northern Road interchange  

 Reshaping of cut and fill embankment  

 Removal of vegetation  

 Installation of ITS infrastructure along the westbound entry ramp at The Northern 
Road interchange and the eastbound entry ramp at the Mulgoa Road interchange  

 Widening and lengthening of the eastbound entry ramp and westbound exit ramp 
at the Mulgoa Road interchange  

 Replacement of existing precast concrete noise wall with lightweight concrete 
noise wall  

 Installation of ten LUMS gantries along the M4 Motorway over a length of about 
three kilometres between The Northern Road interchange and Mulgoa Road 
interchange  (spanning either westbound lanes only or eastbound lanes only)   

 Construction of maintenance bays, where required  

 Installation one VMS about 1.5 kilometres east of the Mulgoa Road interchange  

 Installation of ramp control signals on The Northern Road and Mulgoa Road.  

LCZ 15 
(north) 

Low: 

LCZ 15 (north) would be subject to a potential low impact. The LCZ has a low sensitivity 
due to the highly modified commercial and retail land uses. Elements of the proposal 
within the LCZ are considered to have a low magnitude such as:  

 Installation of one LUMS gantry along the M4 Motorway about 300 metres west of 
the Mulgoa Road interchange (spanning eastbound lanes only)  

 Widening and lengthening of the eastbound exit ramp at the Mulgoa Road 
interchange  

 Installation of new ramp control signals on the eastern side of Mulgoa Road. 

LCZ 15 
(south) 

High-Moderate: 

LCZ 15 (south) would be subject to a potential high to moderate impact. The LCZ has a 
high sensitivity due to its residential character. Elements of the proposal within the LCZ 
are considered to have a moderate magnitude such as:  

 Widening and lengthening of the westbound entry ramp at the Mulgoa Road 
interchange  

 Reshaping of fill embankment  

 Removal of vegetation  

 Installation of ITS infrastructure along the westbound entry ramp at the Mulgoa 
Road interchange  

 Installation of one LUMS gantry along the M4 Motorway about 200 metres west of 
the Mulgoa Road interchange  

 Construction of maintenance bays, where required  

 Replacement of timber palisade fence with lightweight concrete noise wall  

 Installation of VMS and ramp control signals on Mulgoa Road.  
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LCZ  Potential impact  

LCZ 16 High-Moderate: 

LCZ 16 would be subject to a potential high to moderate impact. The LCZ has a high 
sensitivity due to its rural residential character and the views of the Blue Mountains. 
Elements of the proposal within the LCZ are considered to have a moderate magnitude 
such as:  

 Installation of two LUMS gantries along the M4 Motorway about 750 metres west 
and 900 metres west of the Mulgoa Road interchange (spanning either westbound 
lanes only or eastbound lanes only)  

 Installation of two VMS about one kilometre east and about 1.1 kilometres east of 
the Russell Street interchange  

 Construction of maintenance bays, where required  

 Removal of vegetation  

 Widening of the westbound entry ramp at the Mulgoa Road interchange  

 Reshaping of fill embankment 

 Replacement of timber palisade fence with lightweight concrete noise wall.  

LCZ 17  High-Moderate: 

LCZ 17 would be subject to a potential high to moderate impact. The LCZ has a high 
sensitivity due to its residential character and location between the Nepean River and 
the base of the Blue Mountains. Elements of the proposal within the LCZ are considered 
to have a moderate magnitude such as:  

 Widening and lengthening of the eastbound entry ramp at the Russell Street 
interchange  

 Reshaping of fill embankment  

 Removal of vegetation  

 Installation of ITS infrastructure along the eastbound entry ramp at the Russell 
Street interchange  

 Installation of VMS on Leonay Parade  

 Installation of five LUMS gantries along the M4 Motorway over a length of about 
1.75 kilometres over the Russell Street interchange (spanning either eastbound 
and westbound lanes, eastbound lanes only, or westbound lanes only)  

 Construction of maintenance bays, where required  

 Replacement of timber palisade fence with lightweight concrete noise wall.  

 

Visual impact  

The potential impacts of the proposal on visual amenity were assessed for 52 key 
representative viewpoints. Overall, the proposal would impact on the views in and 
around the proposal area. The proposal would impact on viewpoints as follows:  

 Views from two viewpoints would be subject to a high visual impact 

 Views from three viewpoints would be subject to a high-moderate visual impact 

 Views from sixteen viewpoints would be subject to a moderate visual impact  

 Views from thirteen viewpoints would be subject to a moderate-low visual impact 

 Views from fourteen viewpoints would be subject to a low visual impact 

 Views from four viewpoints would be subject to a negligible impact.    

Views from viewpoints which would have high, high to moderate, moderate, and low to 
moderate visual impacts are summarised in Table 6-29. Viewpoints which would have 
a low or negligible visual impact are discussed further in Appendix D.  

Low or negligible impacts  

The lower-level visual impacts would occur where the sensitivity and magnitude of the 
proposal is lowest. Viewpoints with low sensitivity include areas of the proposal located 
within the M4 Motorway corridor or other adjoining roads, industrial or commercial 
areas, or viewpoints which are located at a distance to the proposal. Elements of the 
proposal which are considered to have a low magnitude generally include the operation 
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of ITS infrastructure which would be obscured by vegetation, the consistency of ITS 
infrastructure with existing signage within the viewpoint, and the minor nature of the 
change.  

Overall, from 13 viewpoints there would be a moderate to low visual impact, from 14 
viewpoints there would be a low visual impact, and four viewpoints there would be a 
negligible impact. 

Moderate impacts  

‘Moderate’ visual impacts may contain viewpoints with both high and low sensitivity and 
magnitude, however the overall impact is considered to be moderate. Overall, 16 
viewpoints were considered to be subject to a moderate visual impact during operation.  

High impacts 

‘High’ and ‘high to moderate’ visual impacts would occur where the sensitivity and 
magnitude of the proposal is greatest. Viewpoints with high sensitivity include 
residential areas near the M4 Motorway corridor, rural residential properties, and areas 
with high cultural and heritage value. Seventeen viewpoints are considered to have a 
high sensitivity. Elements of the proposal which are considered to have a high 
magnitude on viewpoints generally include widening, lengthening and realignment 
works at entry and exit ramps, vegetation removal and the operation of ITS 
infrastructure. Overall, two viewpoints would be subject to a high visual impact during 
operation. These visual impacts would be mitigated through the implementation of 
safeguards outlined in Table 6-30.  
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Table 6-29 Visual impact assessment  

Impact  Comment  Photos of key viewpoints  

Viewpoint 1: Young Street outside Parramatta West Public School (looking west) 

Sensitivity Moderate 
Viewpoint 1 is visible to students, teachers, 
pedestrians, cyclists and motorists. The proposal 
would involve the removal of vegetation to 
accommodate the extension of the Burnett Street 
eastbound entry ramp, construction of a low 
concrete retaining wall, and construction of a 
lightweight concrete noise wall.  

 

Magnitude Moderate 

Impact Moderate 

Viewpoint 2: Group of houses, Murray Street, Merrylands (looking north-east) 

Sensitivity High 
Viewpoint 2 is visible to residents, pedestrians, 
cyclists and motorists. 

The proposal would involve the removal of trees 
near the westbound exit ramp to Burnett Street to 
accommodate a maintenance bay for the LUMS 
gantry. The top of the LUMS gantry about 150 
metres east of the Burnett Street interchange may 
be visible.  

  

Magnitude Low 

Impact Moderate 

Viewpoint 3: Burnett Street, near Crimea Street, Mays Hill (looking south-west) 

Sensitivity Moderate 

Viewpoint 3 is visible to residents, pedestrians, 
cyclists and motorists. 

The proposal would involve widening and kerb 
realignment to Burnett Street to accommodate the 
eastbound entry ramp works and the installation of 
two ramp control signs on the left side of Burnett 
Street. 

 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 4: Car park of Sydney Murugan Temple, Great Western Highway, Mays Hill (looking south-west) 

Sensitivity Moderate 
Viewpoint 4 is visible to worshippers.  

The top of the LUMS gantry about 600 metres west 
of the Burnett Street interchange would be visible to 
the centre of the viewpoint.  

 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 7: Group of houses, Chelmsford Road, South Wentworthville (looking north) 

Sensitivity High 
Viewpoint 7 is visible to residents, pedestrians, 
cyclists and motorists. 

The proposal would involve the removal of 
vegetation on the M4 Motorway side of the noise 
wall to accommodate the Cumberland Highway 
westbound exit ramp works. The top of the LUMS 
gantry about 250 metres east of the Cumberland 
Highway interchange would be visible to the right of 
the viewpoint.  

 

Magnitude Low 

Impact Moderate 
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Impact  Comment  Photos of key viewpoints  

Viewpoint 8: Cumberland Highway eastbound entry ramp (looking east) 

Sensitivity Low 
Viewpoint 8 is visible to motorists.  

The proposal would involve widening and realigning 
associated with the Cumberland Highway 
eastbound entry works, including embankment 
regrading and tree removal. The proposal would 
also involve the installation of W beam barriers on 
both sides of the entry ramp, ITS infrastructure, a 
lightweight concrete noise wall and a LUMS gantry 
about 250 metres east of the Cumberland Highway 
interchange.  

 

Magnitude Moderate 

Impact 
Moderate

-Low 

 

Viewpoint 10: Group of houses, Berith Road, Greystanes (looking east)  

Sensitivity  High  
Viewpoint 10 is visible to residents, pedestrians, 
cyclists and motorists. 
The proposal would involve the removal of 
vegetation to accommodate the widening of the 
Cumberland Highway westbound entry ramp. The 
existing noise wall would be relocated and replaced 
with a lightweight concrete noise wall.  

 

Magnitude  Moderate  

Impact  
High-

Moderate 

Viewpoint 11: Group of houses, Finch Place, Greystanes (looking north-west)  

Sensitivity High  
Viewpoint 11 is visible to residents, pedestrians, 
cyclists and motorists. 

The proposal would involve the removal of trees to 
accommodate the maintenance bay for the LUMS 
gantry. The top of the LUMS gantry about 400 
metres west of the Ettalong Road overpass would 
be visible. 

 

Magnitude Low 

Impact Moderate 

Viewpoint 13: Group of houses, Millicent Street, Greystanes (looking south) 

Sensitivity High 
Viewpoint 13 is visible to residents, pedestrians, 
cyclists and motorists. 

The top of the LUMS gantry about 300 metres west 
of the Beresford Road overpass would be visible to 
the right of the viewpoint.  

 

Magnitude Low 

Impact Moderate 

Viewpoint 15: The grounds of St Bartholomew’s Church and Cemetery, Ponds Road, Prospect (looking south-east)    

Sensitivity High 
Viewpoint 15 is visible to visitors. 

The proposal would involve the removal of 
vegetation for the widening of the Prospect Highway 
eastbound entry ramp, however the view to this 
would be limited due to the existing topography. The 
LUMS gantry about 300 metres east of the Prospect 
Highway interchange would be visible. 

 

Magnitude Low 

Impact Moderate 
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Impact  Comment  Photos of key viewpoints  

Viewpoint  19: Wallgrove Road overbridge (looking west) 

Sensitivity Moderate 
Viewpoint 19 is visible to motorists, cyclists and 
pedestrians. 

The proposal would involve vegetation removal to 
accommodate the widening, lengthening and 
realignment of the Westlink M7 westbound entry 
ramp. The proposal would involve the installation of 
ITS infrastructure for the entry ramp. Two LUMS 
gantries about 300 metres west and one kilometre 
west of the Wallgrove Road interchange would be 
visible.  

 

Magnitude Moderate 

Impact Moderate 

Viewpoint 20: Pinegrove Memorial Park, south of the Chapel building (looking south-west) 

Sensitivity Moderate 
Viewpoint 20 is visible to visitors. 

The LUMS gantry about one kilometre west of the 
Wallgrove Road interchange would be visible.  

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 21: M4 Motorway, west of Light Horse Interchange (looking east) 

Sensitivity Moderate 

Viewpoint 21 is visible to motorists. 

The proposal would involve the removal of 
vegetation to accommodate the widening, 
lengthening and realignment of the Westlink M7 
westbound entry ramp. Widening to the road 
pavement within the median to accommodate an 
additional eastbound and westbound lane would be 
required. The proposal would also involve the 
installation of ITS infrastructure for the entry ramp 
and two LUMS gantries about 300 metres west and 
one kilometre west of the Wallgrove Road 
interchange which would be visible. 

 

Magnitude Moderate 

Impact Moderate 

Viewpoint 22: Group of houses, Agrafe Place, Minchinbury (looking south) 

Sensitivity High 
Viewpoint 22 is visible to residents, pedestrians, 
cyclists and motorists. 

The top of two LUMS gantries about 1.5 kilometres 
west of the Wallgrove Road interchange would be 
visible. 

 

Magnitude Low 

Impact Moderate 

Viewpoint 25: Group of houses, McFarlane Drive, Minchinbury (looking south-west)  

Sensitivity  High  
Viewpoint 25 is visible to residents, pedestrians and 
cyclists. 

The top of the LUMS gantry about two kilometres 
east of the Roper Road interchange would 
potentially be visible.  

 

Magnitude  Low 

Impact  Moderate 
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Impact  Comment  Photos of key viewpoints  

Viewpoint 26: M4 Motorway, Roper Road, eastbound entry ramp (looking east) 

Sensitivity Low 
Viewpoint 26 is visible to motorists. 

The proposal would involve widening and realigning 
associated with construction at the Roper Road 
eastbound entry ramp and widening to the road 
pavement within the median to accommodate an 
additional eastbound and westbound lane. ITS 
infrastructure and a LUMS gantry about 500 metres 
east of the Roper Road interchange would be 
visible.  

 

Magnitude Moderate 

Impact 
Moderate

-Low 

Viewpoint 27: Group of houses, Shepherd Street, Colyton (looking south-east) 

Sensitivity Moderate 
Viewpoint 27 is visible to residents, pedestrians, 
cyclists and motorists. 

Ramp control signage would be visible. 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 29: Group of houses, Buckland Road, St Clair (looking north) 

Sensitivity Moderate 
Viewpoint 29 is visible to residents, pedestrians, 
cyclists and motorists. 

The top of the LUMS gantry at about 1.8 kilometres 
east of the Mamre Road interchange would be 
visible. 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 30: M4 Motorway, just west of Mamre Road (looking west) 

Sensitivity Low 
Viewpoint 30 is visible to motorists. 

The proposal would involve widening and realigning 
associated with construction at the Mamre Road 
westbound entry ramp. ITS infrastructure and LUMS 
gantries about 200 metres west of the Mamre Road 
interchange would be visible.  

 

Magnitude Moderate 

Impact 
Moderate

-Low 

Viewpoint 31: Disabled Riding School, Samuel Marsden Reserve, Samuel Marsden Road, Orchard Hills (looking north-
west) 

Sensitivity Moderate 
Viewpoint 31 is visible to park users, visitors, 
residents, pedestrians, cyclists and motorists. 

The proposal would involve the removal of roadside 
vegetation for the construction of the gantry 
maintenance bay. The LUMS gantry approximately 
50 metres west of the Bennett Road overpass would 
be visible. 

 

Magnitude Low 

Impact 
Moderate

-Low 
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Impact  Comment  Photos of key viewpoints  

Viewpoint 34: Entry to Penrith Christian School, Simeon Road, Orchard Hills (looking south-east) 

Sensitivity Moderate 
Viewpoint 34is visible to students and teachers. 

The proposal would involve the removal of 
vegetation associated with the widening of The 
Northern Road eastbound entry ramp. The top of 
the LUMS gantry about 800 metres east of The 
Northern Road interchange may be visible. 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 35: The Northern Road overbridge (looking west) 

Sensitivity Moderate 
Viewpoint 35 is visible to motorists. 

The proposal would involve works associated with 
The Northern Road westbound entry lane and 
eastbound exit lane. LUMS gantries about 250 
metres west of the Northern Road interchange and 
their maintenance bays would be visible.  

 

Magnitude Moderate 

Impact Moderate 

Viewpoint 37: Group of rural residential properties, South Street, Glenmore Park (looking north-east) 

Sensitivity High 
Viewpoint 37 is visible to residents, pedestrians, 
cyclists and motorists. 

The proposal would involve the removal of 
vegetation on the embankment to accommodate the 
construction of The Northern Road westbound entry 
lane. This would include widening, lengthening and 
realignment works. The top of the entry ramp traffic 
control signals and the LUMS gantries about 800 
metres east and about 250 metres west of The 
Northern Road interchange would be visible. 

 

Magnitude High 

Impact High 

Viewpoint 39: Reserve at the end of Ivory Place, South Penrith (looking south-east) 

Sensitivity Moderate 
Viewpoint 39 is visible to park users and residents. 

The top of the LUMS gantry about 800 metres east 
of the Mulgoa Road interchange would be visible. 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 40: Group of houses, Harwood Circuit, Glenmore Park (looking north) 

Sensitivity Moderate 
Viewpoint 40 is visible to residents, pedestrians, 
cyclists and motorists. 

The proposal would involve the removal of 
casuarinas for the construction of the gantry 
maintenance bay and shrub removal for the 
widening of the Mulgoa Road westbound exit ramp. 
The LUMS gantry about 200 metres east of the 
Mulgoa Road interchange would be visible.   

 

Magnitude Moderate 

Impact Moderate 
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Impact  Comment  Photos of key viewpoints  

Viewpoint 41: Group of houses, Monica Place, Jamisontown (looking south-west) 

Sensitivity Moderate 
Viewpoint 41 is visible to residents, pedestrians and 
cyclists. 

The proposal would involve the removal of 
vegetation for construction of the maintenance bay 
and the widening of the Mulgoa Road eastbound 
entry ramp. The top of the LUMS gantry about 150 
metres east of the Mulgoa Road interchange may 
be visible. 

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 43: Group of houses, Mulgoa Road, Regentville (looking north-west) 

Sensitivity High 
Viewpoint 43 is visible to residents, pedestrians, 
cyclists and motorists. 

Ramp control signage and electronic signage would 
be visible to the left of the viewpoint.  

 

Magnitude Low 

Impact Moderate 

Viewpoint 44: Group of houses, Factory Road, Regentville (looking north)  

Sensitivity Moderate 
Viewpoint 44 is visible to residents, pedestrians and 
cyclists. 

The proposal would involve the removal of 
predominantly exotic vegetation near the M4 
Motorway. The existing fence would be removed 
and replaced with a lightweight concrete noise wall. 
The top of LUMS gantry about 200 metres west of 
the Mulgoa Road interchange may be visible and 
casuarinas would be removed for the construction of 
the maintenance bay.  

 

Magnitude Low 

Impact 
Moderate

-Low 

Viewpoint 46: M4 Motorway, about 400 metres west of the Mulgoa Road interchange , Jamisontown (looking west) 

Sensitivity Moderate 
Viewpoint 46 is visible to motorists. 

The proposal would involve widening of the road 
pavement for the Mulgoa Road westbound entry 
ramp, which would include the removal of some 
roadside vegetation. The existing fence would be 
replaced with a lightweight concrete noise wall. The 
LUMS gantries about 750 metres west and about 
800 metres west of the Mulgoa Road interchange 
would be visible. 

 

Magnitude Moderate 

Impact Moderate 

Viewpoint 47: Tench Reserve foreshore, Regentville (looking west) 

Sensitivity High 
Viewpoint 47 is visible to park users and residents. 

The LUMS gantry about 750 metres east of the 
Russell Street interchange would be visible. 

 

Magnitude Moderate 

Impact 
High-

Moderate 
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Impact  Comment  Photos of key viewpoints  

Viewpoint 48: Tench Reserve, Jamisontown (looking west) 

Sensitivity Moderate 
Viewpoint 48 is visible to park users. 

The LUMS gantry about 750 metres east of the 
Russell Street interchange would be visible. 

 

Magnitude Moderate 

Impact Moderate 

Viewpoint 50: Group of houses, Nepean Street/Brechin Close, Emu Plains (looking south-west) 

Sensitivity High 
Viewpoint 50 is visible to residents, pedestrians and 
cyclists. 

The proposal would involve the realignment of the 
eastbound kerb which would include regrading of 
the fill embankment and vegetation removal. The 
existing fence would be replaced with a lightweight 
concrete noise wall. The LUMS gantry about 750 
metres east of the Russell Street interchange would 
be visible. 

 

Magnitude High 

Impact High 

Viewpoint 51: Group of houses, Leonay Parade, Leonay (looking north) 

Sensitivity High 
Viewpoint 51 is visible to residents, pedestrians, 
cyclists and motorists. 

The new electronic signage would be visible to the 
centre of the viewpoint. Ramp control signage would 
be located 35 metres behind the new electronic 
signage. 

 

Magnitude Moderate 

Impact 
High-

Moderate 

Viewpoint 52: Group of houses, Russell Street, Emu Plains (looking south)  

Sensitivity High  
Viewpoint 52 is visible to residents, pedestrians, 
cyclists and motorists. 

Two ramp control signs would be visible on the left 
side of the road.  

 

Magnitude Low  

Impact Moderate  
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Artist’s impressions of various views within the proposal areas were prepared to illustrate potential visual changes of the proposal (refer to 
Figure 6-6 to Figure 6-13). These viewpoints would have a moderate to low, moderate, or high to moderate visual impact. Artist’s impressions 
of various views within the proposal area which would have a low visual impact are shown in Appendix D. 
 

  

Figure 6-6 Viewpoint 8 – Cumberland Highway eastbound entry ramp (looking east)  

This figure shows the proposal as viewed by the motorist travelling towards the ramp signals. The left shows the current views and the image 
on the right shows the widening and realigning works associated with the Cumberland Highway eastbound entry ramp works, including 
embankment regrading and tree removal. It also shows the ITS infrastructure, including new ramp control and traffic signals, VSLS and other 
fixed signage and the new bidirectional LUMS gantry on the mainline.  
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Figure 6-7 M4 Motorway, east of the Cumberland Highway (looking east)  

This figure shows the proposal as viewed by the motorist travelling along the M4 Motorway, with the Cumberland Highway eastbound entry 
ramp visible to the left. The left shows the current view and the image on the right shows the proposed bidirectional LUMS gantry on the 
mainline M4 Motorway. Entry ramp signals associated with the Cumberland Highway entry ramp merging point are visible to the left of the 
picture.  
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Figure 6-8 Viewpoint 21 – M4 Motorway, west of Light Horse interchange (looking east)   

This figure shows the proposal as viewed by the motorist travelling eastwards along the M4 Motorway, towards the Westlink/M7 interchange.  
The left shows the current view and the image on the right shows the vegetation removal in the median associated with the M4 Motorway 
widening in this location and two unidirectional gantries in the distance. The image on the right shows widening to the road pavement to 
accommodate an additional eastbound and westbound lane. 
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Figure 6-9 Viewpoint 35 – The Northern Road overbridge (looking west)  

This figure shows the proposal as viewed from The Northern Road overbridge looking west. The image on the left shows the current view and 
the image on the right shows the unidirectional gantries over the mainline M4 Motorway. The new gantries would sit low within the view and 
would not disrupt the vista to the Blue Mountains, However, the large extent of removed vegetation would be noticeable from this location, and 
the replacement planting would take time to re-establish. 
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Figure 6-10 Viewpoint 43 – Group of houses, Mulgoa Road, Regentville (looking north-west)  

This figure shows the proposal as viewed by residents, pedestrians, cyclists and motorists on Mulgoa Road looking north-west. The image on 
the left shows the current view and the image on the right shows the ramp control signs and electronic signage on the road verge.  
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Figure 6-11 Viewpoint 47 – Tench Reserve foreshore, Regentville (looking west)   

This figure shows the proposal as viewed from the foreshore at Tench Reserve (eastern bank of the Nepean River). The image on the left 
shows the current view for park users and residents, and the image on the right shows the two unidirectional LUMS gantries on the M4 
Motorway.  
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Figure 6-12 Viewpoint 51 – Group of houses, Leonay parade, Leonay (looking north)  

This figure shows the proposal as viewed by residents, pedestrians, cyclists and motorists on Leonay Parade, looking north. The image on the 
left shows the current view and the image on the right shows the new electronic signage and ramp controls sign that would be located about 35 
metres behind the new electronic signage.  
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Figure 6-13 Viewpoint 52 – Group of houses, Russell Street, Emu Plains (looking south)   

This figure shows the proposal as viewed by residents, pedestrians, cyclists and motorists on Russell Street, looking south. The image on the 
left shows the current view and the image on the right shows the two new ramp controls signs which would be visible on the left side of the 
road.  
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6.3.5 Safeguards and management measures 

Table 6-30 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on landscape character 
and visual amenity.  

Table 6-30 Mitigation measures for landscape character and visual amenity 

ID Impact Environmental safeguards Responsibility Timing 

V-1 General During detailed design, the landscape 
design principles and streetscape 
(planting) will be reviewed to ensure 
that they are consistent with the 
outcomes of the biodiversity 
assessment. This will be done in 
consultation with Roads and Maritime 
environment staff. 

Roads and 
Maritime  

Detailed 
design  

V-2 Landscape 
character and 
visual impacts 

During detailed design, the design 
including landscape plans will 
incorporate the design principles 
outlined in the Urban Design, 
Landscape Character and Visual 
Impact Assessment (Spackman 
Mossop and Michaels, 2015). These 
include: 

 To ensure that existing land uses 
is considered and integrated in to 
the design of the interchanges and 
M4 Motorway widening 

 To contribute to the future urban 
planning of the adjoining 
development precincts including its 
transport and access needs 

 To respond to natural patterns 
including creek lines and drainage 
corridors and vegetation 
communities. This includes the use 
of local plants consistent with the 
existing communities either side of 
the alignment in order to unify the 
crossing with the existing corridor, 
and, use of advance stock to 
escalate the revegetation where 
appropriate. 

 To provide a unified and consistent 
approach to the design of gantries 
and ITS infrastructure along the 
corridor 

 To provide a unified and consistent 
approach to the design and colour 
of noise walls in keeping with the 
local character 

 The consideration of landscaping 
treatment to reduce the incidence 
of graffiti 

 To achieve an integrated, safe and 
minimal maintenance design. 

Roads and 
Maritime 

Detailed 
design 

V-3 Landscape 
character and 
visual impacts 

If cut-off drains or swales are required 
as a permanent fixture, their location, 
size and treatment will be finalised 
during detailed design so that they 
blend into the landform and landscape 
character. 

Roads and 
Maritime 

Detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 

V-4 Visual impacts of 
construction 
activities  

To reduce the potential visual impact of 
construction activities: 

 Work sites will be left tidy at the 
end of each work day 

 Where appropriate, fencing with 
material attached (eg shade cloth) 
will be provided around the 
construction compound to screen 
views from adjoining properties 

 Lighting for night-time work will 
comply with relevant Australian 
Standards, including AS4282-1997 
(Control of the obtrusive effects of 
outdoor lighting). 

Construction 
contractor  

Construction  

V-5 Visual impacts of 
VMS on residences 
and sensitive 
receivers 

Guidelines to be prepared to assist with 
the siting of electronic signage on 
arterial roads and VMS on the mainline 
during detailed design. This guidelines 
will include the requirement for the 
following: 

 Electronic signage to be located 
between 50-75 m from the 
intersection 

 Electronic signage to be placed on 
property boundary lines, where 
reasonably practicable  

 Identification of existing or potential 
screening opportunities. 

Roads and 
Maritime 

Detailed 
design 

V-6 Planting to reduce 
visual impacts 

A Vegetation Management Plan (VMP) 
will be prepared as part of the CEMP. 
This will include replanting of 
Cumberland Plain woodland species to 
replace those removed  through 
vegetation clearing (refer to Section 
6.2) and will take into consideration the 

urban design requirements to include:  

 Planting to provide screening at 
interchanges including grasses, 
groundcovers and shrubs, 
depending on sight line 
requirements 

 Provide screening on the M4 
Motorway mainline and to reduce 
perceived corridor width 

 Shrub species will be planted in 
the median (where the width of the 
median allows, taking into account 
clear zone requirements) 

 Landscape treatments to highlight 
the western entry of the M4 
Motorway in the vicinity of Russell 
Street, and the major interchanges 
with additional landscape 
treatments. 

Roads and 
Maritime  

Detailed 
design  
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6.4 Aboriginal heritage 

The extent and magnitude of potential impacts of the proposal on Aboriginal heritage 
are assessed in the Aboriginal Archaeological Survey Report (Stage 2 PACHCI) 
(Kelleher Nightingale Consulting Pty Ltd, 2013a) and Cultural Heritage Assessment 
Report (Stage 3 PACHCI) (Kelleher Nightingale Consulting Pty Ltd, 2013b) which is 
provided in Appendix E. A summary of the assessments are presented in this 
section.  

6.4.1 Methodology  

The Aboriginal heritage assessment was compliant with the Code of Practice for 
Archaeological Investigation of Aboriginal Objects in New South Wales (DECCW 
2010b) and in accordance with the Procedure for Aboriginal Cultural Heritage 
Consultation and Investigation (PACHCI) (Roads and Maritime, 2011b).  

Desktop 

A desktop assessment of previous Aboriginal archaeological investigations was 
carried out for the proposal area. The desktop assessment also included a search of 
the Aboriginal Heritage Information Management System (AHIMS) database on 27 
February 2013.  

Field survey  

A field survey was carried out in March and April 2013. The survey involved a 
pedestrian inspection of areas within and near the proposal area. The field survey 
area was broken into 11 individual study units coinciding with each interchange (or 
connecting arterial road) location. Further details of the dimensions and boundaries 
of each study area in relation to the M4 Motorway corridor are provided in Appendix 
E. The Aboriginal archaeological survey was carried out with representatives from 
both the Deerubbin Local Aboriginal Land Council and Metropolitan Local Aboriginal 
Land Council.  

Predictions about the distribution of Aboriginal archaeological deposits and sites 
across the proposal area were made based on landform type and the extent of past 
disturbance. The highest densities of Aboriginal archaeological deposits are likely to 
occur where reasonable quantities of quality raw materials are found near major 
waterways on defined topography, such as terraces or level hills and ridges. 
Significant Aboriginal archaeological sites tend to exist where archaeological 
deposits are located on elevated ground (above the 1 in100 year flood level) and on 
low gradient landforms (which are less susceptible to erosion) with a soil profile type 
that is conducive to artefact conservation (such as sandy alluviums).  

6.4.2 Existing environment 

Landscape  

The M4 Motorway is located within a variety of landscapes. The eastern section of 
the proposal area comprises a generally flat landscape which has been disturbed by 
urbanisation. The central section of the proposal area, from Prospect to Regentville, 
comprises a variety of simple slope, ridge crest and ridge landforms. Flat floodplain 
landforms are present along the Nepean River, Eastern Creek, South Creek and 
Ropes Creek. The western section of the proposal area is dominated by the Nepean 
River floodplains and a steep slope from the base of the Blue Mountains to Lapstone.  

Geology 

The proposal area was rich in resources for Aboriginal people. Previously recorded 
site types, including the predominance of artefact scatters, show a strong correlation 
with landforms, such as the presence of major waterways. The St Marys Formation 
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and the fluvial distribution of eroded silcrete cobbles and clasts was an important 
stone resource for Aboriginal people. Archaeological investigations have identified a 
wide distribution of silcrete rocks across the Cumberland Plain. The geological 
features of the proposal area are discussed in detail in Section 6.7. 

History of the people 

The proposal area is located within the boundaries of the Deerubbin Local Aboriginal 
Land Council and Metropolitan Local Aboriginal Land Council. Aboriginal people 
living between Parramatta and the Blue Mountains relied on small animals and plant 
foods, as well as seasonally available freshwater mullet and eels (Kohen, 1986). 
Berries, Banksia flowers, wild honey and the Burrawong (which provided an edible 
nut) were recorded to be food sources for local inhabitants (Kohen, 1993).  

The Cumberland Plain was actively used by Aboriginal people, with small animals 
such as bandicoots, wallabies, birds and possums forming the main source of 
protein. These animals were hunted using traps and snares along the river, and 
burning techniques in open woodlands.  

Sites and places  

Previous archaeological investigations within the proposal area   

No Aboriginal surveys of the M4 Motorway were carried out prior to its construction in 
the late 1960s. The first surveys were carried out in 1984 and 1986 to inform the 
extension of the M4 Motorway west of Russell Street at Emu Plains and between 
Mays Hill and Prospect, respectively. These surveys identified no sites of Aboriginal 
significance.  

In 1996, the first comprehensive archaeological survey of the M4 Motorway was 
conducted (Brayshaw and Haglund, 1996). Brayshaw and Haglund (1996) recorded 
29 Aboriginal objects or sites which included isolated finds or artefacts. Of the total 
29 objects or sites recorded, only nine were listed on the AHIMS database. The 
remaining 20 objects or sites may not have been recorded at the time of the survey 
due to differences in the definition of what constituted an archaeological site (ie 
isolated finds were not often classified as sites at the time of the survey). The nine 
sites listed on the AHIMS database include:  

 Location 1 Eastern Creek 1 (45-5-1066) 

 Location 5 Ropes Creek (45-5-1067) 

 Location 6 Roper Road (45-5-1068) 

 Location 7 Hewitt Street (45-5-1069) 

 Location 8 South Creek 1 (45-5-1070) 

 Location 9 South Creek 2 (45-5-1071) 

 Location 10 South Creek 3 (45-5-1072) 

 Location 18 Surveyors Creek (45-5-1073) 

 Location 20A Clyburn Avenue (45-5-1074).  

Several additional surveys and archaeological studies have been carried out in areas 
surrounding the M4 Motorway. These studies have identified numerous Aboriginal 
sites and objects, with artefact scatters being the most common site type recorded.  

AHIMS database search results  

The AHIMS database search identified 247 previously recorded Aboriginal 
archaeological sites within and near the proposal area. These sites comprised 201 
artefact scatters, 30 potential archaeological deposits (PADs), seven isolated 
scatters, six carved or scarred trees, one art (pigment or engraving) site, one shelter 
with deposit and one rock carving.  
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A number of sites listed on the AHIMS database have been removed in accordance 
with approvals granted under the NPW Act and are therefore no longer present. Of 
the remaining sites listed on the AHIMS database, nine are located within the M4 
Motorway corridor. These nine sites were identified during the Brayshaw and 
Haglund (1996) survey.  

Field survey results  

The 29 Aboriginal sites previously recorded within the M4 Motorway corridor 
(Brayshaw and Haglund, 1996) were revisited as part of the field survey. Areas 
located outside of the existing recorded sites were also closely inspected for 
additional objects. Old growth trees were inspected for evidence of Aboriginal bark 
removal but no examples were identified.  

Previously recorded Aboriginal sites were confirmed to be present, with the exception 
of two sites: Location 1 Eastern Creek 1 (AHIMS 45-5-1066) and Location 19A 
Regentville. These sites may have been inadvertently removed by previous 
construction works within the M4 Motorway corridor. Specifically, Location 1 Eastern 
Creek 1 may have been removed during construction of the westbound Westlink M7 
exit ramp and Location 19A Regentville may have been removed by the construction 
of a noise barrier.  

No new artefacts, sites or potential archaeological deposits (PADs) were identified in 
the eastern section of the proposal area from Parramatta to Prospect (Reservoir 
Road, Prospect Highway, Cumberland Highway, Coleman Street and Burnett Street 
study areas) or at the far western end of the proposal area (Russell Street study 
area). In the central section of the proposal area, one new Aboriginal site 
Monfarville 1 (M1) was recorded in the Roper Road study area.  

Confirmed Aboriginal heritage sites in the proposal study area 

Based on the results of the AHIMS database search and the field survey, 30 sites 
have been recorded within the proposal area. A summary of the number of sites 
recorded within the proposal area is provided in Table 6-31. Further details of these 
sites and their significance are provided in Table 6-32. 

Table 6-31 Number of Aboriginal sites recorded within the proposal area 

Study area ID Interchange Number of sites recorded 

1 Russell Street  0 

2 Mulgoa Road  5 

3 The Northern Road  4 

4 Mamre Road  12 

5 Roper Road  6 

6 Westlink M7  3 

7 Reservoir Road  0 

8 Prospect Highway  0 

9 Cumberland Highway  0 

10 Coleman Street  0 

11 Burnett Street  0 

Total 30 
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Table 6-32 Aboriginal sites identified within the proposal study area 

Inter 
change  

Site name Significance Previously 
recorded

*
 

AHIMS 
number 

Mulgoa 
Road  

Location 18 Surveyors Creek  Low Yes 45-5-1073 

Location 19B Regentville  Low Yes - 

Location 20A Clyburn Avenue  Moderate Yes 45-5-1074 

Location 20B Clyburn Avenue  Low Yes - 

Location 19A Regentville  Low Yes - 

The 
Northern 
Road 

Location 16 Kingswood Road  Low Yes - 

Location 17A Northern Road East  Low Yes - 

Location 17B Northern Road East  Low Yes - 

Location 17C Northern Road East  Low Yes - 

Mamre 
Road 

Location 8 South Creek 1  Moderate to High Yes 45-5-1070 

Location 9 South Creek 2  Moderate to High Yes 45-5-1071 

Location 10 South Creek 3  Low Yes 45-5-1072 

Location 11 South Creek 4  Low Yes - 

Location 12A Kent Road South  Low Yes - 

Location 12B Kent Road South  Low Yes - 

Location 13 Kent Road North  Low Yes - 

Location 14A Claremont Creek 1  Low Yes - 

Location 14B Claremont Creek 1  Low Yes - 

Location 14C Claremont Creek 1  Low Yes - 

Location 15 Claremont Creek 2  Low Yes - 

Monfarville 1 (M1)  Low No - 

Roper Road Location 4A Chatsworth Road  Low Yes - 

Location 4B Chatsworth Road  Low Yes - 

Location 4C Chatsworth Road  Low Yes - 

Location 5 Ropes Creek  Low Yes 45-5-1067 

Location 6 Roper Road  Low Yes 45-5-1068 

Location 7 Hewitt Street  Low Yes 45-5-1069 

Westlink M7  Location 2 Eastern Creek 2  Low Yes - 

Location 3 Minchinbury Hill  Low Yes - 

Location 1 Eastern Creek 1  Low  Yes 45-5-1066 

*Brayshaw and Haglund (1996) 

  
Three of the 30 Aboriginal sites recorded within the proposal area – Location 8 South 
Creek 1, Location 9 South Creek 2 and Location 20A Clyburn Avenue – were 
determined to have a moderate or higher level of archaeological significance. These 
sites are described in further detail below. The remaining sites were determined to be 
of low archaeological significance due to the presence of substantial ground 
disturbance.  

Mamre study area - Location 8 South Creek 1 (AHIMS 45-5-1070) 

Location 8 South Creek 1 is located on a floodplain next to a tributary of South 
Creek. Brayshaw and Haglund (1996) estimated the site to contain over 150 
artefacts. During the field survey, much of the site was covered by exotic grass and 
few artefacts were observed, although several areas appeared to retain undisturbed 
subsurface deposits. The site was determined to have a moderate to high 
archaeological significance.  
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Mamre study area - Location 9 South Creek 2 (AHIMS 45-5-1071) 

Location 9 South Creek 2 is an artefact scatter located on the eastern bank of South 
Creek near the junction of a small tributary. Brayshaw and Haglund (1996) recorded 
seven artefacts including chert, silcrete, quartz and quartzite at the site. No artefacts 
were identified during the field survey, although it was noted that on the western side 
of the site close to South Creek there were several old growth trees with remnant 
native vegetation patches and relatively undisturbed soils. The site was determined 
to have a moderate to high archaeological significance. 

Mulgoa study area - Location 20A Clyburn Avenue (AHIMS 45-5-1074) 

Location 20A Clyburn Avenue is an artefact scatter located on a west facing hill slope 
overlooking a large cutting for the M4 Motorway. Before the construction of the M4 
Motorway, both this site and location 19B Regentville were located on the same 
small ridge and formed one large archaeological site. Location 20A Clyburn Avenue 
has been disturbed, although the remnant soils appear intact. Ridgetop sites such as 
Location 20A Clyburn Avenue provide information on how past Aboriginal people 
operated in a landscape. These locations are not expected to contain high artefact 
frequencies but should contain quality information from relatively few artefacts. 
Artefacts identified during the field survey, including a small hammerstone, indicated 
this location was used for selective activities. Location 20A Clyburn Avenue was 
determined to exhibit moderate archaeological significance. 

Archaeological potential  

Large sections of the proposal area displayed low archaeological potential as a result 
of extensive disturbance associated with initial construction and maintenance of the 
M4 Motorway and other urban infrastructure. Disturbance was particularly high in the 
eastern parts of the proposal area around Prospect Highway and Reservoir Road. 
Areas of moderate archaeological potential coincided with elevated areas from the 
road verge where soil disturbance was minimal. Areas with the highest 
archaeological potential included the terrace flat east of Eastern Creek and South 
Creek due to the limited soil disturbance and flat ground suitable for campsites.  

6.4.3 Potential construction impacts 

During construction, the proposal would have potential direct and indirect impacts on 
30 recorded Aboriginal sites within the M4 Motorway corridor (refer to Table 6-32). 

The majority of impacts would be due to the direct disturbance of Aboriginal heritage 
sites from construction activities associated with the modification of the ramps and 
the installation of the ITS infrastructure – especially the ITS backbone.   

Three of the 30 Aboriginal sites have been determined to have a moderate or higher 
level of archaeological significance. The remaining sites are determined to be of low 
archaeological significance due to the impacts of previous ground disturbance or the 
sites contain very few low value artefacts.  

Due to the number and distribution of Aboriginal archaeological sites within the 
proposal area, a corridor-wide Aboriginal Heritage Impact Permit (AHIP) would be 
required for all sites prior to construction (refer to Section 4.4.2). An archaeological 
salvage would be carried out for the three sites determined to have a moderate or 
higher level of archaeological significance (refer to Table 6-33). 

6.4.4 Potential operational impacts  

Aboriginal sites identified within the proposal area could still potentially exist within 
the corridor during operation. Due to the proximity of a number of these sites to the 
M4 Motorway corridor, there would be a low to moderate risk of on-going impacts on 
Aboriginal heritage during operation. However, these sites would be covered by the 
AHIP.  
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6.4.5 Safeguards and management measures 

Table 6-33 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on Aboriginal heritage.  

Table 6-33 Mitigation measures for Aboriginal heritage  

ID Impact Environmental safeguards Responsibility Timing 

AH-1  Impacts to 
Aboriginal 
heritage items   

An Aboriginal Heritage Management 
Plan (AHMP) will be prepared and 
incorporated into the CEMP. The plan 
will include as a minimum:  

 A map identifying locations of no-
go areas, items or sites which are 
to be protected and those which 
are to be destroyed/impacted 

 All measures recommended in 
the CHAR and AHIP, including 
notification requirements 

 Identification of potential 
environmental risks/impacts due 
to the works/activities 

 Management measures to 
minimise the potential risk 

 Mitigation measures to avoid risk 
of harm and the interface with 
work activities on site 

 Identify in toolbox talks where 
management of Aboriginal 
heritage is required such as 
identification of no go zones and 
responsibilities under the 
National Parks and Wildlife Act 
1974 and any obtained permits. 

 A stop works procedure in the 
event of actual or suspected 
potential harm to a heritage 
feature/place 

 Requirement to comply with the 
Standard Management 
Procedure -Unexpected 
Archaeological Finds (Roads and 
Maritime, 2012). 

Roads and 
Maritime   

Pre-
construction  

AH-2 Aboriginal 
heritage 
training  

All construction personnel will be 
trained on Aboriginal heritage issues 
and unexpected find protocol. 

Construction 
contractor  

Pre-
construction  

AH-3 Aboriginal 
Heritage 
Impact Permit 
(AHIP) 

Roads and Maritime will apply for a 
corridor wide AHIP under Part 6 of the 
NPW Act, for all Aboriginal sites that 
will be directly or indirectly impacted, 
prior to any construction activities. 

Roads and 
Maritime 

Pre-
construction 

AH-4 Archaeological 
salvage of 
moderate-high 
significance 
sites  

Archaeological salvage will be carried 
out for the three sites identified as 
having a moderate or higher level of 
significance, including: 

 Location 8 South Creek 1 
(AHIMS 45-5-1070) 

 Location 9 South Creek 2 
(AHIMS 45-5-1071) 

 Location 20A Clyburn Avenue 

(AHIMS 45-5-1074). 

Roads and 
Maritime  

Pre-
construction  
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6.5 Noise and vibration  

The extent and magnitude of potential impacts of the proposal on noise and vibration 
are assessed in the Construction and Operational Road Traffic Noise and Vibration 
Impact Assessment (SLR Global Environmental Solutions, 2015), which is provided 
in Appendix F. A summary of the assessment is presented in this section.  

6.5.1 Existing environment 

The existing ambient noise environment surrounding the proposal area is variable, 
with road traffic noise the primary contributor. The noise levels display a typical 
diurnal trend with noise levels during the night-time lower than the daytime and 
evening periods. This is characteristic of urban and suburban areas where the 
ambient noise environment is primarily influenced by road traffic. 

The proposal area has been divided into multiple Noise Catchment Areas (NCAs). 
These NCAs reflect the changing land uses and ambient noise environments 
adjacent to the proposal and are detailed on Figure 6-14. 

The proposal area for each interchange includes the roads where construction 
activities occur and may be extended to close-by landmarks such as cross streets, 
parks and reserves or utility corridors to provide a logical endpoint. Roads and 
Maritime have identified the study area associated with each interchange. The 
location of the various assessment areas and sensitive receivers are shown in 
Figure 6-14.  

Identification of noise and vibration sensitive receivers 

The sensitivity of receivers to noise and vibration is dependent upon the occupancy 
type and the nature of the activities performed within the affected premises. 
Sensitivity to noise is a subjective response varying for different individuals and can 
depend on the existing noise environment. Land uses sensitive to construction noise 
are identified in the Interim Construction Noise Guidelines (ICNG) (DECC 2009). 
Receivers sensitive to operational road noise are identified in the NSW Road Noise 
Policy (RNP) (DECCW 2011). For the purpose of this assessment, receivers 
potentially sensitive to noise and vibration have been categorised as:  

 Residential 

 Education institutions 

 Child-care centres 

 Hospitals (wards or other uses including medical centres) 

 Places of worship 

 Other (such as cinemas, theatres, recreation areas). 

This assessment considers all residences to be sensitive receivers during both 
construction and operation. All educational institutions, child-care centres, recreation 
areas, medical facilities and places of worship are also considered to be sensitive to 
operational and construction noise and vibration impacts. 



NCA02

NCA01

Burnett.EB.ON Assessment area

M
arsden Street

Glebe Street

Pi
tt 

St
re

et

Victoria Street

Burnett S
treet

C
ol

em
an

 S
tre

et

Banks Street

Webb Street

Walpole Street

W
in

ds
or

 R
oa

d

St
ee

le
 S

tre
et

Hilltop Road

M4 Motorway

Lena
Pl ace

Meehan Street

Fr
an

kl
in

 S
tre

et Rosehill Street

La
ur

a 
St

re
et

Be
lin

da
 P

la
ce

Al
fre

d 
St

re
et

Railway Street

Es
se

y 
Pl

ac
e

C
ra

w
le

y 
St

re
et

Inkerm
an Street

Ti
ar

a 
Pl

ac
e

C
la

re
nc

e 
St

re
et

Ledger Road

H
illi

er

Stre
et

Boundary Street

Robert Street

Alm
a S

treet

D
enison S

treet

Young Street

Bo
ba

rt 
S

tre
et

W
ar

w
ic

k 
R

oa
d

Ye
en

d 
St

re
et

M
ur

ra
y 

St
re

et

R
ic

ka
rd

 S
tre

et

Crown Street

Rees Street

Sl
ap

p 
St

re
et

Napier Street

C
he

st
er

 S
tre

et

M
on

ito
r R

oa
d

Willara Avenue

Pe
el

 S
tre

et

H
en

de
rs

on
 S

tre
et

Le
op

ol
d 

St
re

et

C
arrington S

treet

Fo
x 

St
re

et

Morgan Street

G
ou

gh
 S

tre
et

W
illi

am
 S

tre
et

Thomas Street

Dixon Street

Ro
bi

llia
rd

 S
tre

et

Lansdowne Street

Lennox Street

Crimea Street

Crescent Street

Lowana Avenue

Early Street

Lo
ck

w
oo

d 
St

re
et

D
av

is
on

 S
tre

et

Pa
tri

cia
 S

tre
et

Rita Street

Pe
gg

y 
St

re
et

Heath Street

Auburn Street

4-1

4-2

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
6_F009a_r1v1   |   9/03/2015   |   D

R
A

W
N

 B
Y: JC

0 400m

The proposal area

New or resurfaced road

Noise logger locations

Noise assessment area

Receivers

Commercial

Other (Childcare)

Other (Educational)

Other (Medical)

Other (Place of Worship)

Residential

Sensitive receivers that qualify for
consideration for additional noise
mitigation

pgrade

TO
SYDNEY

M4

M7

Great Western Highway

Cumberla
nd

Highway

Burnett Street
Interchange

Locality map

Figure 6-14a Noise catchments, monitoring locations and receivers - Burnett Street interchange u
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Figure 6-14b Noise catchments, monitoring locations and receivers - Coleman Street interchange upgrade
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Figure 6-14c Noise catchments, monitoring locations and receivers - Cumberland Highway interchange upgrade
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Figure 6-14d Noise catchments, monitoring locations and receivers - Prospect Highway interchange upgrade
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Figure 6-14e Noise catchments, monitoring locations and receivers - Reservoir Road interchange upgrade
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Figure 6-14f Noise catchments, monitoring locations and receivers - M7 Motorway interchange upgrade
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Figure 6-14g Noise catchments, monitoring locations and receivers - Wallgrove Road interchange upgrade
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Figure 6-14h Noise catchments, monitoring locations and receivers - Roper Road interchange upgrade
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Figure 6-14i Noise catchments, monitoring locations and receivers - Mamre Road interchange upgrade



NCA26

NCA28

NCA27

NCA25

Northern.EB.OFF Assessment area

Northern.EB.ON Assessment area

Northern.WB.OFF Assessment area

Northern.WB.ON Assessment area

Jo
an

na
 S

tre
et

Garswood Road

South Street

Th
e

N
or

th
er

n
Ro

ad

Tukara Road

Homestead Road

Stoke Crescent
Castle Road

Timaru Grove

Corbin Avenue

Fr
ag

ar
 R

oa
d

Si
m

eo
n 

R
oa

d

Pi
ne

hu
rs

t A
ve

nu
e

Ki
ng

sw
oo

d 
R

oa
d

Ja
so

n 
Av

en
ue Damien Avenue

Pa
nk

le
 S

tre
et

Pindari Drive

M4 Motorway

C
ro

ss
 R

oa
d

Diana Place

D
ur

ab
a

Dr
ive

Sh
an

dl
in

P
la

ce

Frogmore Road

Pow ys
Clos

e
Mamble Place

Ko
rim

ul Crescent

Knighton Place

Lo
rd

 R
oa

d

C
as

tle
ro

ck
 A

ve
nu

e

Pebworth Place

Homestead Road

York Road

A
be

rd
ee

n

Circuit

Bickley Road

Nera
ng

C ir cu it

Moolana P arade

Wardell Drive

Li
nd

sa
y 

C
re

sc
en

t

Ba
yl

ey
 R

oa
d

Low
anna

D
rive

Br
oc

ka
m

i n
D

riv
e

Fl
av

el
St

re
et

Tu
sc

an
y

G
r o

veCharkers S tre
et

11-1

11-4

11-2

11-3

N
SW

 S
PATIA

L - G
IS

 M
A

P
 file :  N

B
11510_R

E
F_C

H
6_F009j_r1v1   |   9/03/2015   |   D

R
A

W
N

 B
Y: JC

0 400 m

The proposal area

New or resurfaced road

Noise logger locations

Noise assessment area

Receivers

Commercial

Other (Childcare)

Other (Educational)

Other (Medical)

Other (Place of Worship)

Residential

Sensitive receivers that qualify for
consideration for additional noise
mitigation

TO
SYDNEY

M4

M7

Great Western Highway

Cumberla
nd

Highway

The Northern
Road Interchange

Locality map

Figure 6-14j Noise catchments, monitoring locations and receivers - The Northern Road interchange upgrade
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Figure 6-14k Noise catchments, monitoring locations and receivers - Mulgoa Road interchange upgrade
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Figure 6-14l Noise catchments, monitoring locations and receivers - Russell Street interchange upgrade
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Ambient noise surveys and monitoring locations 

To quantify and characterise the existing ambient noise environment across the 
proposal both unattended and attended noise monitoring was carried out during 
February and March 2013. A supplementary survey was carried out at three 
additional locations next to the M4 Motorway in November 2014. Figure 6-14 shows 
the locations where unattended and attended noise monitoring occurred. Unattended 
noise monitoring involved deployment of the noise monitoring equipment with the 
consent of the relevant landowners. The noise loggers continuously measured noise 
levels in 15 minute sampling periods to determine the LAeq, LA90 and other relevant 
statistical noise levels during the daytime, evening and night-time noise periods. 

Attended ambient noise monitoring was completed at the same time to determine the 
various noise sources that influence the existing noise environment. During each 
measurement the observer noted the various noise sources and the contributing 
noise level.  

The results of the noise monitoring were processed to exclude noise identified as 
extraneous and/or affected by adverse weather conditions (ie strong wind or rain) so 
as to establish representative noise levels in each area. 

The measured noise levels were used to establish existing road traffic noise levels to 
allow for validation of the operational noise model and as a basis for assessing 
potential noise impacts during construction. The noise monitoring locations were 
selected to be representative of receivers and communities potentially affected by the 
construction and operation of the proposal.  

Table 6-34 Summary of unattended noise logging results 

Noise 
Monitoring 
Location 

 Noise Level (dB) 

NCA ICNG Defined Time Periods RNP Defined Time 
Periods 

 Daytime  
RBL 

Evening  
RBL 

Night-time 
RBL 

Daytime  
LAeq(15hour) 

Night-time  
LAeq(9hour) 

A4.1 NCA02 53 53 48 60 54 

A4.2 NCA01 57 57 51 61 58 

A5.1 NCA03 54 54 46 61 57 

A5.2 NCA04 56 55 47 62 58 

A6.1 NCA06 53 51 46 58 54 

A6.2
3 

NCA05 54 52 46 61 55 

A7.1
3 

NCA08 54 52 46 68 65 

A7.2 NCA07 52 51 46 59 53 

A8.1 NCA09 52 52 48 57 54 

A8.2
3 

NCA10 56 53 47 63 61 

A9.2 NCA12 50 49 48 57 56 

A9.3
3 

NCA14 51 56 49 60 57 

A9.4 NCA16 52 55 53 58 62 

A9.5
3 

NCA20 52 54 47 60 56 

A9.6
3 

NCA19 54 54 44 60 56 

A10.1 NCA22 55 51 43 59 54 

A10.2
2 

NCA21 49 46 39 55 50 

A11.1 NCA25 58 54 43 63 58 

A11.2 NCA28 45 44 36 53 47 
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Noise 
Monitoring 
Location 

 Noise Level (dB) 

NCA ICNG Defined Time Periods RNP Defined Time 
Periods 

 Daytime  
RBL 

Evening  
RBL 

Night-time 
RBL 

Daytime  
LAeq(15hour) 

Night-time  
LAeq(9hour) 

A11.3 NCA27 51 48 39 57 53 

A11.4 NCA26 56 50 42 61 58 

A12.1
3 

NCA30 50 46 36 61 57 

A12.2 NCA31 50 46 36 56 51 

A13.1
3 

NCA34 51 47 34 59 54 

A13.2 NCA33 50 45 35 59 49 

A13.3 NCA34 48 48 44 58 53 

ADD.06.x2 NCA06 70 66 55 76 74 

ADD.09.x1 NCA14 74 70 54 78 75 

ADD.09.x2 NCA20 68 62 43 77 74      

Note 1: ICNG Governing Periods – Day: 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm Sunday; 
Evening: 6.00 pm to 10.00 pm; Night: 10.00 pm to 7.00 am Monday to Saturday, 10.00 pm to 8.00 am 
Sunday. 

Note 2: RNP Assessment Time Periods – Day: 7.00 am to 10.00 pm; Night: 10.00 pm to 7.00 am. 

Note 3: Monitoring location near to building facade.  Measured noise levels considered to represent facade 
affected noise levels which are up to 2.5 dB higher than the equivalent free-field condition. 

These showed that noise levels display a typical diurnal trend with lower noise levels 
during the night-time than the daytime and evening periods (refer to Table 6-34). 
This is characteristic of urban and suburban areas where the ambient noise 
environment is primarily influenced by road traffic. This is consistent with observed 
traffic flows on the existing M4 Motorway which have a relatively small reduction in 
traffic volumes during the evening compared to the daytime period, and a more 
significant reduction in volumes during the night-time. Detailed results of the noise 
monitoring carried out are reported the in the noise and vibration impact assessment 
report (refer to Appendix F). 

6.5.2 Construction noise and vibration criteria 

There are three primary noise metrics used to describe construction noise emissions 
in the modelling and assessment. These are: 

LA1 (1minute) The typical ‘maximum noise level for an event’, used in the 
assessment of potential sleep disturbance during night-time 
periods. Alternatively, assessment can be conducted using the 
LAmax or maximum noise level. 

LAeq (15minute) The ‘energy average noise level’ evaluated over a 15-minute 
period. This parameter is used to assess the potential 
construction noise impacts. 

LA90 The ‘background noise level’ in the absence of construction 
activities. This parameter represents the average minimum noise 
level during the daytime, evening and night-time periods 
respectively. The LAeq(15 minute) construction noise management 
levels are based on the LA90 background noise levels. 

 

The subscript ‘A’ indicates that the noise levels are filtered to match normal hearing 
characteristics (A-weighted). 
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Noise management levels for construction activity 

The ICNG requires project specific Noise Management Levels (NMLs) to be 
established for noise affected receivers. In the event construction noise levels are 
predicted to be above the NMLs, all feasible and reasonable construction activities 
need to be investigated to minimise noise emissions. If construction levels are still 
predicted to exceed the NMLs, potential noise impacts would be managed through a 
site specific Construction Noise and Vibration Management Plan (CNVMP). 

Residential receivers 

The ICNG provides an approach for determining LAeq(15minute) NMLs at residential 
receivers along the alignment applying the measured LA90(15minute) background noise 
levels. NMLs (LAeq(15minute)) for residential receivers during standard working hours 
(7.00am to 6.00pm Monday to Friday and 8.00am to 1.00pm Saturday) is 10bBA 
above rating background levels (RBL). Outside standard hours the NML is 5dBA 
above the RBL. 

When construction would be carried out during the night-time period the potential for 
sleep disturbance should be assessed. The approach to identifying potential sleep 
disturbance impacts is to set a screening criterion 15dB above the RBL during the 
night-time period (10.00pm to 7.00am). The term ‘screening criterion’ indicates a 
noise level that is intended as a guide to identify the likelihood of sleep disturbance. 
Where criterion is met, sleep disturbance is not likely. Where the criterion is not met a 
more detailed analysis is required.  

Adopting the measured background levels in Table 6-34 the NMLs derived for the 
proposal are detailed in Table 6-35. 

Table 6-35 Residential receiver NMLs for construction 

NCA 
Standard 

Construction 
(RBL

1
 + 10dBA) 

Out of Hours (RBL
1
 + 5dBA) 

Sleep 
disturbance 

(RBL
1
 + 

15dBA) 

 Day Day
2
 Evening Night  

Burnett Street Interchange 

NCA01 67 62 62 56 66 

NCA02 63 58 58 53 63 

Coleman Street Interchange 

NCA03 64 59 59 51 61 

NCA04 66 61 60 52 62 

Cumberland Highway Interchange 

NCA05 64 59 57 51 61 

NCA06 63 58 56 51 61 

Prospect Highway Interchange 

NCA07 62 57 56 51 61 

NCA08 64 59 57 51 61 

Reservoir Road Interchange 

NCA09 62 57 57 53 63 

NCA10 66 61 58 52 62 

Roper to Westlink M7 Interchanges 

NCA11 60 55 54 53 63 

NCA12 60 55 54 53 63 

NCA14 61 56 61 54 64 
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NCA 
Standard 

Construction 
(RBL

1
 + 10dBA) 

Out of Hours (RBL
1
 + 5dBA) 

Sleep 
disturbance 

(RBL
1
 + 

15dBA) 

 Day Day
2
 Evening Night  

NCA16 62 57 60 58 68 

NCA19 64 59 59 49 59 

NCA20 62 57 59 52 62 

Mamre Road Interchange 

NCA21 59 54 51 44 54 

NCA22 65 60 56 48 58 

NCA23 59 54 51 44 54 

NCA24 59 54 51 44 54 

Northern Road Interchange 

NCA25 68 63 59 48 58 

NCA26 66 61 55 47 57 

NCA27 61 56 53 44 54 

NCA28 55 50 49 41 51 

Mulgoa Road Interchange 

NCA29 61 56 53 44 54 

NCA30 60 55 51 41 51 

NCA31 60 55 51 41 51 

Russell Street Interchange 

NCA33 61 56 52 39 49 

NCA34 58 53 53 49 59 

1 RBL: Rating background level 
2 Saturday 1.00pm to 6.00pm and Sunday 8.00am to 6.00pm 

For sensitive receivers such as schools and places of worship, the NMLs presented 
are based on internal noise levels. For the purpose of this assessment, it is 
conservatively assumed that all schools and places of worship have open-able 
windows. On the basis that external noise levels are typically 10 dB higher than 
internal noise levels when windows are open, an external LAeq(15minute) NML of 55 dB 
has been adopted. The proposal specific LAeq(15minute) NMLs for other non-residential 
noise sensitive receivers from the ICNG are provided in Table 6-36. 

Table 6-36 NMLs for other sensitive receivers  

Land Use 
NML LAeq(15minute) (Applied when the 
property is in use) 

Classrooms at schools and other education institutions Internal noise level 45 dBA 

Hospital wards and operating theatres Internal noise level 45 dBA 

Places of Worship Internal noise level 45 dBA 

Active recreation areas (characterised by sporting 
activities and activities which generate their own noise 
or focus for participants, making them less sensitive to 
external noise intrusion) 

External noise level 65 dBA 

Passive recreation areas (characterised by 
contemplative activities that generate little noise and 
where benefits are compromised by external noise 
intrusion, eg reading, meditation) 

External noise level 60 dBA 

Community centres 
Depends on the intended use of the centre. 
Refer to the recommended ‘maximum’ 
internal levels in AS 2107 for specific uses. 
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Construction traffic noise 

When trucks and other vehicles are operating within the boundaries of the various 
construction sites, road vehicle noise contributions are included in the overall 
predicted LAeq(15minute) construction site noise emissions. When construction related 
traffic moves onto the public road network a different noise assessment methodology 
is appropriate, as vehicle movements would be regarded as ‘additional road traffic’ 
rather than as part of the construction site. 

Vehicles operating within the bounds of the proposal are detailed in Table 6-37. 

Construction noise  

To quantify noise levels from construction activities a noise prediction model was 
developed using SoundPLAN. The concept designs of the proposal, local terrain, 
receiver building and structure were digitised in the noise model to develop a three 
dimensional representation of the construction sites and surrounding environment.  

Maximum sound power levels for construction equipment (referenced in Section 
3.7.4) for key activities are listed in Table 6-37. To assess construction noise levels 
against the NMLs, the maximum noise levels have been converted to equivalent 
LAeq(15minute) noise emissions.  

Table 6-37 Soundpower levels for construction equipment 

Activity (equipment 
split) 

Equipment (realistic worst 
case) 

Sound power level (dBA) 

Maximum LAeq LAMax 

Item Activity Activity 

Main corridor / ramp works 

Site clearing and bulk 
earthworks 

Chainsaw 108 114 124 

Bobcat 104 

Pneumatic jack hammer* 108 

Excavator  (Breaker) 116 

Grader 108 

Truck (10 tonne) 98 

Concrete saw* 103 

Excavator (20 tonne) 99 

Hydromulching equipment  97 

Excavation and 
installation of drainage 

Excavator (15 tonne) 96 105 114 

Tipper truck 97 

Plate compactor 108 

Pavement works 
including laying 
concrete and asphaltic 
surfaces 

Grader 116 117 124 

Truck (10 tonne) 98 

Excavator (20 tonne) 99 

Concrete saw* 103 

Concrete truck/agitator 106 

Concrete pumps 106 

Smooth drum roller * 109 

Vibratory roller 109 

Asphalt milling machine* 111 

Paving machine 104 

Slope stability and 
retaining wall works 

Dozer 110 112 118 

Backhoe (7.5 tonne JCB) 102 
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Activity (equipment 
split) 

Equipment (realistic worst 
case) 

Sound power level (dBA) 

Maximum LAeq LAMax 

Item Activity Activity 

Grout mixer and pump 97 

Excavator (diamond rock saw) 106 

Elevated working platform 97 

Installation of street 
lighting, ITS 
infrastructure and 
linemarking 

Grinder 4** 98 107 111 

Hand tools 94 

Mobile cranes (50 tonne) 100 

Concrete saw* 103 

Generator 101 

Line marking plant 98 

Elevated working platform 97 

Landscaping Truck (10 tonne) 98 105 110 

Bobcat 104 

Hand tools 94 

Site compounds 

Site compounds set up Truck (HIAB) 98 105 108 

Franna Crane 99 

Generator 101 

Hand tools 94 

Materials processing at 
site compounds 

Material processing equipment  
(Mobile Jaw Crusher – 50 
tonne)* 

120 
120 128 

Typical site compound 
activities 

Excavator (20 tonne) 99 106 111 

Front end loader 104 

Truck (15-20 tonne) 103 

Noise walls 

Noise wall removal Excavator (20 tonne) 99 106 113 

Pneumatic jack hammer* 108 

Mobile Crane (25 tonne) 99 

Re-install noise wall Piling rig (Vibratory)* 116 114 121 

Excavator (20 tonne) 99 

Truck (HIAB) 98 

Mobile Crane (25 tonne) 99 

Bogies 97 

New bridge / bridge modifications 

New Bridge/Bridge 
Modifications 

Excavator  (Breaker) 116 113 124 

Piling rig (Bored)* 108  

Excavator (20 tonne) 99 

Tower Crane 100 

Concrete truck/agitator 106 

Concrete pumps 106 

Compressor 95 

Smooth drum roller * 109 

*In accordance with the EPA ICNG for activities identified as particularly annoying (such as 
jackhammering, rock breaking and power saw operation), a 5dB ‘penalty’ is added to the source sound 
power level when predicting noise using the quantitative method.  
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Consistent with the requirements of the ICNG, and to inform the scheduling of 
construction activities, the modelled construction noise impacts are based on a 
worst-case assessment. The ICNG recommends that the realistic worst-case or 
conservative noise levels from the source should be predicted for assessment 
locations representing the most noise-exposed residences or other sensitive land 
uses. For each receiver area, the noise levels are predicted at the most noise-
exposed location (which would usually be the closest receiver).  

For most construction activities, it is expected that the construction noise levels 
would frequently be lower than predicted at the most-exposed receiver as the noise 
levels presented are based on a reality worst-case assessment.  

Construction vibration  

Most commonly specified “safe” structural vibration limits are designed to minimise 
the risk of ‘threshold or cosmetic’ surface cracks, and are set well below the levels 
that have potential to cause damage to the main structure. British Standard 
7385:Part 2-1993 Evaluation and Measurement for Vibration in Buildings Part 2 (the 
Standard) is an internationally accepted standard against which the likelihood of 
building damage from ground vibration can be assessed.   

Sources of vibration considered in the standard include demolition, piling, ground 
treatments (eg compaction), construction equipment, tunnelling, road and rail traffic 
and industrial machinery. The Standard also sets guide values for vibration based on 
the lowest vibration levels above which damage has been credibly demonstrated. 
These levels are judged to give a minimum risk of vibration-induced damage, where 
minimal risk is usually taken as a 95 per cent probability of no effect. 

The guide values presented in Table 6-38 relate predominately to transient vibration 
which does not give rise to resonant responses in structures and low-rise buildings.  

Table 6-38 Transient Vibration Guide Values – Minimal Risk of Cosmetic 
Damage 

Type of building 

Peak Component Particle Velocity in Frequency 
Range of Predominant Pulse 

4 Hz to 15 Hz 15 Hz and Above 

Reinforced or framed structures.  Industrial 
and heavy commercial buildings 

50 mm/s at 4 Hz and 
above 

 

Unreinforced or light framed structures.  
Residential or light commercial type 
buildings 

15 mm/s at 4 Hz 
increasing to 20 mm/s at 

15 Hz 

20 mm/s at 15 Hz 
increasing to 50 mm/s at 

40 Hz and above 

For most construction activities that generate perceptible vibration in nearby 
buildings, the character of the vibration emissions is intermittent. The Assessing 
Vibration: A Technical Guideline nominates preferred and maximum vibration goals 
for critical areas, residences and other sensitive receivers as shown in Table 6-39. 
The guideline advises a low probability of adverse comment or disturbance to 
building occupants that would be expected at or below the preferred values. 

The applicable human comfort vibration goal for intermittent vibration source is 
defined in terms of Vibration Dose Values (VDVs) where the permissible vibration 
level corresponding to the VDV varies according to the duration of exposure. 
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Table 6-39 Preferred and Maximum Vibration Dose Values for Intermittent 
Vibration 

Building Type 
Preferred Vibration Dose 

Value (m/s 
1.75

) 
Maximum Vibration Dose 

Value (m/s 
1.75

) 

Critical Working Areas (eg hospital 
operating theatres, precision 
laboratories) 

0.10 0.20 

Residential Daytime 0.20 0.40 

Residential Night-time 0.13 0.26 

Offices, schools, educational 
institutions and places of worship 

0.40 0.80 

Workshops 0.80 1.60 

Note: Daytime is 7:00 am to 10:00 pm and night-time is 10:00 pm to 7:00 am 

6.5.3 Operational noise criteria  

The primary source of airborne noise from road traffic sources originates from the 
engine at low speed and from the interaction of the tyre and road at higher speeds. 
Truck exhausts are also a significant source of airborne noise during heavy 
acceleration or engine braking events. The key influences on road traffic airborne 
noise are the speed of the passing vehicles, the condition of the pavement surface, 
the volume of traffic on the road and the number of heavy vehicles. The level of 
airborne noise experienced at the receiver is also dependent upon the distance to the 
road corridor and the presence of any natural or man-made barriers between the 
corridor and the receiver.  

Operational noise metrics 

The noise metrics applied in the modelling and assessment of airborne noise from 
road traffic are: 

LAeq(15hour) The ‘energy average noise level’ evaluated over the daytime 
period (7.00 am to 10.00 pm). The LAeq can be likened to a noise 
dose representing the cumulative LAeq(effects of all the noise 
events occurring in the relevant time period. 

LAeq(9hour)  

 

The ‘energy average noise level’ evaluated over the night time 
period (10.00pm to 7.00am). 

LAeq(1hour)  

 

The ‘energy average noise level’ evaluated for a specific one-hour 
period. 

LAmax The maximum noise level from road traffic noise occurring at a 
particular location. 

The subscript ‘A’ indicates that the noise levels are filtered to match normal human 
hearing characteristics (ie A-weighted). 

Road traffic noise 

For traffic operating on public roads, the NSW Road Noise Policy (DECCW, 2011) 
(RNP) provides criteria for assessing potential road traffic noise impacts. Roads and 
Maritime have recently provided further interpretation of the Road Noise Policy 
through the development of Noise Criteria Guideline (Roads and Maritime 2014b) 
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and Noise Mitigation Guideline (Roads and Maritime 2014c),. The Noise Criteria 
Guideline provides a consistent approach to identifying road noise criteria for Roads 
and Maritime projects. The Noise Criteria Guideline and Noise Mitigation Guideline 
were being updated during the period that the noise assessment was being 
conducted for the proposal.  As such the noise assessment will be updated during 
the detailed design to provide a detailed review of the Roads and Maritime guidelines 
along with any further design refinements. 

The Noise Criteria Guideline aims to protect amenity inside and immediately around 
permanent residences, schools, hospitals and other sensitive land uses. Although it 
is not mandatory to achieve the noise criteria in the RNP and Noise Criteria 
Guideline, justification needs to be provided if it is not considered feasible or 
reasonable to achieve them. Under the Noise Criteria Guideline, road development is 
either classified as a ‘new road’ or ‘redevelopment of an existing road’. Each road 
classification has base criteria for both day and night-time assessment periods. As 
per the Noise Criteria Guideline, the proposal is considered a redevelopment of an 
existing road and Table 6-40 and Table 6-41 show the criteria for residential land 
uses and other sensitive land uses respectively. 

The guideline recognises that there are less opportunities to reduce noise impacts 
from existing roads and corridors. The Noise Criteria Guideline are applicable both at 
the time of proposal opening and also in a future design year, typically taken to be 
ten years after the completion of the proposal.  

Table 6-40 Noise Criteria Guideline – residential 

Road category Type of project/land use Assessment criteria (dBA) 

Daytime  
(7 am – 10 pm) 

Night-time 
(10 pm – 7 am) 

Freeway/ arterial/ 

sub-arterial roads 

Existing residences affected by noise from 

redevelopment of existing 

freeway/arterial/sub-arterial roads 

Existing residences affected by additional 

traffic on existing freeways/arterial/sub-

arterial roads generated by land use 

developments 

LAeq(15hour) 60 

(external) 

LAeq(9hour) 55 

(external) 

Table 6-41 Noise Criteria Guideline – other sensitive land uses 

Existing sensitive 
land use 

Assessment criteria (dBA) 

Additional considerations Daytime  
(7am-10pm) 

Night-time 
(10pm-7am) 

School Classrooms 
LAeq(1hour) 40 

(internal) 
- 

In the case of buildings used for education or 
health care, noise level criteria for spaces 
other than classrooms and wards may be 
obtained by interpolation from the ‘maximum’ 
levels shown in Australian Standard 
2107:2000 (Standards Australia 2000). 

Places of Worship 
LAeq(1hour) 40 

(internal) 

LAeq(1hour) 40 

(internal) 

The criteria are internal, ie the inside of a 
church. Areas outside the place of worship, 
such as a churchyard or cemetery, may also 
be a place of worship. Therefore, in 
determining appropriate criteria for such 
external areas, it should be established 
which activities in these areas may be 
affected by road traffic noise. 
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Existing sensitive 
land use 

Assessment criteria (dBA) 

Additional considerations Daytime  
(7am-10pm) 

Night-time 
(10pm-7am) 

Open Space  
(Active Use) 

LAeq(15hour) 60 
(external) 
when in use 

- 

Active recreation is characterised by sporting 
activities and activities which generate their 
own noise or focus for participants, making 
them less sensitive to external noise 
intrusion. 

Open Space  
(Passive Use) 

LAeq(15hour) 55 
(external) 
when in use 

- 

Passive recreation is characterised by 
contemplative activities that generate little 
noise and where benefits are compromised 
by external noise intrusion, eg playing chess, 
reading. 

 

For sensitive receivers such as schools, places of worship and childcare facilities, the 
Noise Criteria Guideline presented in Table 6-41 are based on internal noise levels. 
A minimum (conservative) outside-to-inside attenuation of 10 dB, on the basis of 
open-able windows, has been assumed to determine external noise criteria for such 
receivers. 

In addition to the noise criteria outlined, the Noise Criteria Guideline describes a 
‘Relative Increase Criteria’ of 12 dB above existing traffic noise. This criterion is 
primarily intended to protect existing quiet areas from excessive changes in amenity. 
For a road in the same location, and with the same mix in traffic, the existing noise 
levels would not be 12 dB below the criteria for a redeveloped road in the Noise 
Criteria Guideline. Therefore the Relative Increase Criteria does not apply for the 
proposal.  

Potential traffic noise impacts on surrounding road network 

The Noise Criteria Guideline applies a 2 dB increase limit to existing residences and 
other sensitive land uses affected by additional traffic on existing roads. The 2 dB 
increase limit is applied to the difference between the total traffic noise level of the 
Build and No-Build scenarios. As such the assessment considers the potential 
increases in the traffic volumes on the surrounding road network on the interchanges 
and adjacent sections of the mainline M4 Motorway.  

Sleep disturbance 

Guidance for the assessment of sleep disturbance given in the Noise Criteria 
Guideline is reproduced as follows: 

‘Triggers for, and effects of sleep disturbance from, exposure to intermittent 
noise such as noise from road traffic are still being studied. There appears to 
be insufficient evidence to set new indicators for potential sleep disturbance 
due to road traffic noise. The NSW Roads and Traffic Authority’s (RTA) 
Practice Note III (RTA 2001) outlines a protocol for assessing and reporting on 
maximum noise levels and the potential for sleep disturbance.’ 

The Environmental Noise Management Manual (ENMM) – Practice Note III (RTA 
2001) protocol for assessing the potential for sleep disturbance is determined by 
performing LAFmax – LAeq(1hr) calculation on individual vehicle passby noise 
measurements. The number of night-time passby events where the LAFmax – LAeq(1hr) 
difference is greater than 15 dB is to be determined. 

With regard to reaction to potential sleep disturbance events, the RNP gives the 
following guidance: 

‘From the research on sleep disturbance to date it can be concluded that: 
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maximum internal noise levels below 50–55 dB(A) are unlikely to awaken 
people from sleep 

one or two noise events per night, with maximum internal noise levels of 65–70 
dB(A), are not likely to affect health and wellbeing significantly.’ 

It is generally accepted that internal noise levels in a dwelling, with the windows open 
are 10 dB lower than external noise levels. Based on a worst case minimum 
attenuation (windows open) of 10 dB, the first conclusion above suggests that short 
term external noise levels of 60 dBA to 65 dBA are unlikely to cause awakening 
reactions.  

The second conclusion suggests that one or two noise events per night with 
maximum external noise levels of 75 dBA to 80 dBA are not likely to significantly 
affect health and wellbeing. 

6.5.4 Potential construction noise impacts  

To quantify noise levels from the construction activities a noise prediction model 
using the COCAWE algorithms was developed using SoundPLAN Version 7.1 noise 
propagation software. The concept designs for the proposal, local terrain, receiver 
buildings and structures were used in the noise model to develop a three-
dimensional representation of the construction sites and surrounding environment.  

Typical LAeq (15 minute) noise levels at the nearest noise sensitive receivers in each NCA 
were then calculated (at the worst-affected floor level) for the construction scenarios 
outlined in Appendix F (Table 96). 

Consistent with the requirements of the ICNG the construction noise impact 
predictions represent a worst-case assessment. They are representative of the 
‘noisiest’ construction periods allowing for the simultaneous operation of noise 
intensive construction plant in proximity to adjacent receivers. For most construction 
activities, it is expected that the construction noise levels would frequently be lower 
than those that have been predicted at the most-exposed receiver. 

Predicted construction noise levels 

In each of the interchange areas, the noise impacts have been quantitatively 
assessed for several construction activity groups and scenarios outlined in Table 
6-37 including:  

 Main corridor/ramp works 

 Site compounds 

 Noise wall removal 

 Bridge modifications. 

The results of the quantitative noise impact assessment for construction of the 
proposal are summarised across all activity groups and scenarios in Appendix F 
(Table 97, Table 98, Table 99 and Table 100) and discussed below. 

Main corridor/ramp works 

Activities associated with main corridor/ramp works are anticipated to be carried out 
over the extent of works at each interchange. For works during standard daytime 
hours, minor worst-case NML exceedances of less than 10 dB are predicted at most 
residential receivers (where a combination of existing noise walls and offset distance 
to the works to help mitigate impacts). Table 6-42 shows locations where NML 
exceedances are greater than: 

 10 dB for works during standard daytime hours 

 15 dB for out of hours, evening or night works. 
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Table 6-42 Construction NML exceedances – Main Corridor/Ramp Works 

NCA 

  

RBL 

 

NML  

Noise level – Laeq (15minute) 
dBA (least noise intensive 

scenario – most noise 
intensive scenario) 

   

  

Day 

 

Eve 

 

Night Day Eve Night 

Worst case 
predicted at 

nearby 
receivers 

NML 
exceedance 

(Day) 
Eve Night 

Burnett Street Interchange 

NCA01 57 57 51 67 62 56 58-69 Up to 2 Up to 7 2-13 

NCA02 53 53 48 63 58 53 70-82 7-19 12-24 17-29 

Coleman Street Interchange 

NCA03 54 54 46 64 59 51 55-67 Up to 3 Up to 8 4-16 

NCA04 56 55 47 66 60 52 69-81 3-15 9-21 17-29 

Cumberland Highway Interchange 

NCA05 52 50 44 62 55 49 65-77 3-15 10-22 16-28 

NCA06 53 51 46 63 56 51 67-79 4-16 11-23 16-28 

Prospect Highway Interchange 

NCA07 52 51 46 62 56 51 52-64 Up to 2 Up to 8 1-13 

NCA08 52 50 44 62 55 49 51-63 Up to 1 Up to 8 2-14 

Reservoir Road Interchange 

NCA09 52 52 48 62 57 53 48-59 - up to 2 Up to 6 

NCA10 54 51 45 64 56 50 42-53 - - Up to 3 

Roper to Westlink M7 Interchanges 

NCA11 50 49 48 60 54 53 37-48 - - - 

NCA12 50 49 48 60 54 53 37-49 - - - 

NCA14 49 54 47 59 59 52 56-68 Up to 9 Up to 9 4-16 

NCA16 52 55 53 62 60 58 52-64 Up to 2 Up to 4 Up to 6 
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NCA 

  

RBL 

 

NML  

Noise level – Laeq (15minute) 
dBA (least noise intensive 

scenario – most noise 
intensive scenario) 

   

  

Day 

 

Eve 

 

Night Day Eve Night 

Worst case 
predicted at 

nearby 
receivers 

NML 
exceedance 

(Day) 
Eve Night 

NCA19 52 52 42 62 57 47 53-65 Up to 3 Up to 8 6-18 

NCA20 50 52 45 60 57 50 59-70 Up to 10 2-13 9-20 

Mamre Road Interchange 

NCA21 47 44 37 57 49 42 56-68 Up to 11 7-19 14-26 

NCA22 55 51 43 65 56 48 58-70 Up to 5 2-14 10-22 

NCA23 47 44 37 57 49 42 40-52 - Up to 3 Up to 10 

NCA24 47 44 37 57 49 42 40-52 - Up to 3 Up to 10 

Northern Road Interchange 

NCA25 58 54 43 68 59 48 58-70 Up to 2 Up to 11 10-22 

NCA26 56 50 42 66 55 47 49-61 - Up to 6 2-14 

NCA27 51 48 39 61 53 44 67-78 6-17 14-25 23-34 

NCA28 45 44 36 55 49 41 61-73 6-18 12-24 20-32 

Mulgoa Road Interchange 

NCA29 51 48 39 61 53 44 50-62 Up to 1 Up to 9 6-18 

NCA30 48 44 34 58 49 39 65-77 7-19 16-28 26-38 

NCA31 50 46 36 60 51 41 58-69 Up to 9 7-18 17-28 

Russell Street Interchange 

NCA33 49 45 32 59 50 37 53-65 Up to 6 3-15 16-28 

NCA34 48 48 44 58 53 49 61-73 3-15 8-20 12-24 



 

M4 Smart Motorway               264 
Review of Environmental Factors 

As can be seen from Table 6-42 daytime exceedances of 10 dB or more are 
predicted in ten locations (NCA02, NCA04, NCA05, NCA06, NCA20, NCA21, 
NCA27, NCA28, NCA30 and NCA34). In these locations elevated receiver positions, 
the close vicinity of the works and/or noise via demolished noise wall sections, result 
in higher noise impacts.  

Out of hours works would be expected to result in higher noise impacts than works 
during standard daytime hours at all locations. Predicted construction noise levels at 
the most affected residential receivers in each NCA would typically be greater than 
10 dB during out of hours works (during noise intensive periods where works are 
located immediately adjacent to these receivers). 

Other sensitive receivers are generally predicted to be subject to moderate NML 
exceedances during out of hours works of up to 15 dB, with the exception of the 
following receivers which have higher predicted noise impacts: 

 Place of Worship in NCA04 immediately adjacent to the Coleman Street 
interchange works (up to 30 dB exceedance of NML) 

 Educational Facility in NCA28 near The Northern Road interchange works (up 
to 32 dB exceedance of NML) 

 Childcare Centre in NCA31 near the Mulgoa Road interchange works (up to 28 
dB exceedance of the NML). 

Based on the modelling, no significant noise impacts are predicted due to bridge 
construction works which are located in the area of Reservoir Road westbound entry 
ramp.   

Site compounds 

Noise impacts due to ‘Material Processing’ result in the highest noise impacts in 
immediately adjacent receiver areas with typical NML exceedances of greater than 
10 dB immediately adjacent to most compound locations. It is noted that material 
processing is unlikely to occur at every potential compound site and the requirements 
for this would be determined during detailed design.    

Typical construction compound activity is predicted to have a lower impact than the 
material processing. Typically, these impacts are moderate of around 10 dB 
however, at some locations, immediately adjacent to the compounds, higher NML 
exceedances are predicted. The location of the proposed compound sites are 
discussed in Section 3.8 and shown in Figure 3-4. 

Impacts from each of these activities are expected to be intermittent but may last for 
up to the total duration of the construction phase.   

Noise wall removal 

Due to the close vicinity of the noise wall removal works to the receivers, and by 
eliminating the screening benefit provided by the existing noise walls, high noise 
impacts are predicted during these works. These high noise impacts are limited to 
the receiver areas immediately adjacent to the works. Worst-case NML exceedances 
are typically predicted to be over 15 dB during these works. Locations where 
exceedances are predicted are shown in Table 6-43.  
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Table 6-43 Construction NML exceedances – Noise wall removal 

NCA 

  

RBL 

 

NML  

Noise level – Laeq 
(15minute)dBA (least noise 

intensive scenario – most noise 
intensive scenario) 

   

  

Day 

 

Eve 

 

Night Day 
 

Eve 
Night 

Worst case 
predicted at 

nearby 
receivers 

NML 
exceedance 

(Day) 

 

Eve 

Night 

Burnett Street Interchange 

NCA01 57 57 51 67 62 56 59-67 - Up to 5 3-11 

NCA02 53 53 48 63 58 53 74-82 11-19 16-24 21-29 

Coleman Street Interchange 

NCA03 54 54 46 64 59 51 54-62 - Up to 3 3-11 

NCA04 56 55 47 66 60 52 65-72 Up to 6 5-12 13-20 

Cumberland Highway Interchange 

NCA05 52 50 44 62 55 49 74-82 12-20 19-27 25-33 

NCA06 53 51 46 63 56 51 71-79 8-16 15-23 20-28 

Prospect Highway Interchange 

NCA07 52 51 46 62 56 51 <30 - - - 

NCA08 52 50 44 62 55 49 <30 - - - 

Reservoir Road Interchange 

NCA09 52 52 48 62 57 53 <30 - - - 

NCA10 54 51 45 64 56 50 <30 - - - 

Cumberland Highway Interchange 

NCA11 50 49 48 60 54 53 <30 - - - 

NCA12 50 49 48 60 54 53 <30 - - - 

NCA14 49 54 47 59 59 52 <30 - - - 

NCA16 52 55 53 62 60 58 <30 - - - 



 

M4 Smart Motorway                                  266 
Review of Environmental Factors 

NCA 

  

RBL 

 

NML  

Noise level – Laeq 
(15minute)dBA (least noise 

intensive scenario – most noise 
intensive scenario) 

   

  

Day 

 

Eve 

 

Night Day 
 

Eve 
Night 

Worst case 
predicted at 

nearby 
receivers 

NML 
exceedance 

(Day) 

 

Eve 

Night 

NCA19 52 52 42 62 57 47 <30 - - - 

NCA20 50 52 45 60 57 50 <30 - - - 

Mamre Road Interchange 

NCA21 47 44 37 57 49 42 52-59 Up to 2 3-10 10-17 

NCA22 55 51 43 65 56 48 65-73 Up to 8 9-17 17-25 

NCA23 47 44 37 57 49 42 <30 - - - 

NCA24 47 44 37 57 49 42 32-40 - - - 

Northern Road Interchange 

NCA25 58 54 43 68 59 48 <30 - - - 

NCA26 56 50 42 66 55 47 <30 - - - 

NCA27 51 48 39 61 53 44 <30 - - - 

NCA28 45 44 36 55 49 41 <30 - - - 

Mulgoa Road Interchange 

NCA29 51 48 39 61 53 44 49-57 - Up to 4 5-13 

NCA30 48 44 34 58 49 39 65-73 7-15 16-24 26-34 

NCA31 50 46 36 60 51 41 57-65 Up to 5 6-14 16-24 

Russel Street Interchange 

NCA33 49 45 32 59 50 37 52-60 Up to 1 2-10 15-23 

NCA34 48 48 44 58 53 49 64-72 6-14 11-19 15-23 
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Sleep disturbance during construction 

Review of the predicted LA1(1minute) noise levels at the nearest noise sensitive 
receivers indicate that the sleep disturbance screening criterion is likely to be 
exceeded when night works are occurring adjacent to residential receivers for the 
majority of works scenarios. This level of noise is typical for construction works using 
noise intensive equipment in built up areas.   

At this early stage in the approval process, the assessment has included predictions 
of maximum noise impacts for assessment of potential sleep disturbance; however, it 
is noted that the ICNG only requires the proposal to consider maximum noise levels 
where construction works are planned to extend over more than two consecutive 
nights. 

It is anticipated that the finalised requirements for out of hours works would be 
determined at a later design stage. 

6.5.5 Potential operational noise impacts 

To assess road traffic noise impacts, noise modelling of the areas impacted by the 
proposal was carried out. The modelling allows for traffic volume and mix, type of 
road surface, vehicle speed, road gradient, reflections off building surfaces, ground 
absorption and shielding from ground topography and physical noise barriers. Noise 
modelling was carried out using traffic modelling outputs based on the following 
scenarios. Predicted noise levels were then considered against the Noise Criteria 
Guideline. Noise modelling scenarios included: 

 2021 No Build - Base ‘do minimum’ (2021) – the forecast road traffic volumes 
without the proposal 

 2021 Build - M4SM (2021) – the forecast ‘at opening’ road traffic volumes 
including the proposal 

 2031 No Build - Future ‘do minimum’ (2031) – the forecast road traffic volumes 
10 years after the opening year due to general traffic growth that would have 
occurred without the proposal 

 2031 Build - M4SM (2031) – the forecast ’10 year after opening’ road traffic 
volumes including the proposal. 

The comparison for 2021 indicates the potential for any noise issues at the 
commencement of the proposal. The comparison for 2031 indicates the potential for 
noise impacts in the longer term once the proposal is well established and the 
surrounding road network has stabilised. 

The assessment of impacts was limited to areas immediately adjacent to the 
components of the proposal that had the potential to generate additional road noise 
impacts, namely the modifications to the ramps at the interchanges and the widening 
of the M4 Motorway between the Westlink M7 and the Roper Road interchange. 

The predicted number of receivers with noise levels over the acute noise levels and 
the Noise Criteria Guideline  are shown in Table 6-44 and Table 6-45. 

The noise mitigation measures assumed in the build scenarios include the relocation 
of existing noise walls to an appropriate location and the provision of low noise 
pavement in limited areas near the ramp merges with M4 Motorway. 
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Table 6-44 Summary of operational noise predictions – receivers over the “Acute” noise levels with existing noise barriers 

Assessment area Receiver type Floor 2021 
No Build 

2021 
Build 

2031  
No Build 

2031 
Build 

Day
1
 Night

1
 Day

1
 Night

1
 Day

1
 Night

1
 Day

1
 Night

1
 

Burnett Street eastbound entry ramp Residential All 1 2 2 4 1 1 2 4 

Other Sensitive All 0 0 0 0 0 0 0 0 

Coleman Street eastbound entry ramp 

 

Residential All 8 5 11 14 6 8 14 18 

Other Sensitive All 3 3 2 4 2 3 3 4 

Cumberland Highway eastbound entry ramp 

 

Residential All 5 7 9 17 6 10 12 21 

Other Sensitive All 0 0 0 0 0 0 0 0 

Cumberland Highway westbound entry ramp 

 

Residential All 6 8 9 23 6 9 9 26 

Other Sensitive All 0 0 0 0 0 0 0 0 

Cumberland Highway westbound exit ramp 

 

Residential All 4 11 5 15 3 15 6 16 

Other Sensitive All 0 0 0 0 0 0 0 0 

Cumberland Highway eastbound exit ramp  Residential All 6 7 7 13 7 8 7 13 

Other Sensitive All 0 0 0 0 0 0 0 0 

Prospect Highway eastbound entry ramp 

 

Residential All 2 2 2 2 2 2 2 2 

Other Sensitive All 0 1 1 1 1 1 1 1 

Prospect Highway westbound entry ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Reservoir Road eastbound entry ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Reservoir Road westbound entry ramp 

 

Residential All 0 1 1 2 0 1 2 2 

Other Sensitive All 0 0 0 0 0 0 0 0 

Roper Road to Westlink M7 widening 

 

Residential All 34 51 22 28 42 65 22 29 

Other Sensitive All 0 1 0 1 0 1 0 1 

Roper Road eastbound entry ramp 

 

Residential All 21 34 19 27 22 35 19 27 

Other Sensitive All 0 0 0 0 0 0 0 0 
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Assessment area Receiver type Floor 2021 
No Build 

2021 
Build 

2031  
No Build 

2031 
Build 

Day
1
 Night

1
 Day

1
 Night

1
 Day

1
 Night

1
 Day

1
 Night

1
 

Mamre Road eastbound entry ramp 

 

Residential All 4 14 11 24 5 14 11 24 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mamre Road westbound entry ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mamre Road eastbound exit ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

The Northern Road eastbound entry ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 2 0 2 0 2 0 2 0 

The Northern Road westbound exit ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

 The Northern Road eastbound exit ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

The Northern Road westbound entry ramp 

 

Residential All 1 0 2 1 2 1 2 1 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mulgoa Road eastbound entry ramp 

 

Residential All 1 2 2 4 2 2 2 4 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mulgoa Road westbound entry ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mulgoa Road westbound exit ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Russell Street eastbound entry ramp 

 

Residential All 1 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Note 1: Sensitive receivers (residences, schools, places of worship or health care centres) are considered as ‘acute’ under the ENMM for LAeq(15hour) daytime road traffic 
noise levels of 65 dBA and above, or for LAeq(9hour) night-time road traffic noise levels of 60 dBA and above. 
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Table 6-45 Summary of operational noise predictions – receivers over the NCG controlling criteria with existing noise barriers 

Assessment area Receiver type Floor 2021 
No Build 

2021 
Build 

2031  
No Build 

2031 
Build 

Day Night Day Night Day Night Day Night 

Burnett Street eastbound entry ramp Residential All 9 9 12 20 9 10 13 24 

Other Sensitive All 21 6 21 6 21 6 21 6 

Coleman Street eastbound entry ramp 

 

Residential All 34 36 52 65 37 45 54 71 

Other Sensitive All 8 5 8 5 8 5 8 5 

Cumberland Highway eastbound entry ramp 

 

Residential All 31 35 34 44 32 36 35 46 

Other Sensitive All 0 0 0 0 0 0 0 0 

Cumberland Highway westbound entry ramp 

 

Residential All 52 80 80 118 60 84 84 125 

Other Sensitive All 0 0 0 0 0 0 0 0 

Cumberland Highway westbound exit ramp 

 

Residential All 17 32 22 58 21 38 28 65 

Other Sensitive All 1 1 1 1 1 1 1 1 

Cumberland Highway eastbound exit ramp  Residential All 31 34 34 34 32 34 34 34 

Other Sensitive All 0 0 0 0 0 0 0 0 

Prospect Highway eastbound entry ramp 

 

Residential All 2 2 2 2 2 2 2 2 

Other Sensitive All 1 1 1 1 1 1 1 1 

Prospect Highway westbound entry ramp 

 

Residential All 1 1 1 3 1 1 1 3 

Other Sensitive All 0 0 0 0 0 0 0 0 

Reservoir Road eastbound entry ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

Reservoir Road westbound entry ramp 

 

Residential All 3 3 3 3 3 3 3 3 

Other Sensitive All 0 0 0 0 0 0 0 0 

Roper Road to Westlink M7 widening 

 

Residential All 184 283 62 105 237 304 63 109 

Other Sensitive All 2 1 2 1 2 1 2 1 

Roper Road eastbound entry ramp 

 

Residential All 61 96 60 90 62 101 62 93 

Other Sensitive All 0 0 0 0 0 0 0 0 



 

M4 Smart Motorway                                 271 
Review of Environmental Factors 

Assessment area Receiver type Floor 2021 
No Build 

2021 
Build 

2031  
No Build 

2031 
Build 

Day Night Day Night Day Night Day Night 

Mamre Road eastbound entry ramp 

 

Residential All 40 60 60 95 40 64 62 96 

Other Sensitive All 0 0 1 0 0 0 1 0 

Mamre Road westbound entry ramp 

 

Residential All 4 7 6 11 4 8 5 12 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mamre Road eastbound exit ramp 

 

Residential All 3 11 8 24 4 12 9 30 

Other Sensitive All 0 0 0 0 0 0 0 0 

The Northern Road eastbound entry ramp 

 

Residential All 2 2 2 3 2 3 2 3 

Other Sensitive All 15 0 15 0 15 0 15 0 

The Northern Road westbound exit ramp 

 

Residential All 2 3 3 5 2 4 4 5 

Other Sensitive All 0 0 0 0 0 0 0 0 

 The Northern Road eastbound  exit ramp 

 

Residential All 0 0 0 0 0 0 0 0 

Other Sensitive All 0 0 0 0 0 0 0 0 

The Northern Road westbound entry ramp 

 

Residential All 5 6 7 9 6 7 11 11 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mulgoa Road eastbound entry ramp 

 

Residential All 12 14 12 14 12 14 14 14 

Other Sensitive All 0 0 0 0 0 0 0 0 

Mulgoa Road westbound entry ramp 

 

Residential All 1 0 1 0 2 1 2 3 

Other Sensitive All 2 0 2 0 2 0 2 0 

Mulgoa Road westbound exit ramp 

 

Residential All 1 1 3 1 1 2 3 2 

Other Sensitive All 0 0 0 0 0 0 0 0 

Russell Street eastbound entry ramp 

 

Residential All 10 11 11 12 11 16 11 15 

Other Sensitive All 5 0 3 0 5 0 4 0 
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For most areas near the proposal there would be an increase in the number of 
sensitive receivers that would exceed the Noise Criteria Guideline or acute noise 
levels between 2021 and 2031. This is particularly the case for interchanges in urban 
areas where the number of sensitive receivers in close proximity to the interchange is 
high. The increase in the number of affected sensitive receivers is due to the 
predicted growth in traffic using the M4 Motorway over the 10 year assessment 
period.   

There are a number of interchanges where there would be little or no change in 
number of affected sensitive receivers between 2021 and 2031. While traffic 
numbers would still increase at these interchanges, there are generally no or few 
sensitive receivers in close proximity to the interchange. 

Comparing the build and no build scenarios for 2021 and 2031, the proposal would 
result in an increase in the number of affected sensitive receivers at some 
interchanges. This is due to the assumption that with the implementation of the 
proposal (the build scenario), congestion would decrease substantially resulting in a 
greater number of vehicles at a higher speed using the M4 Motorway.  The no build 
scenario assumes that the M4 Motorway would be congested, and therefore the 
number and speed of vehicles using the M4 Motorway would be lower. 

However, the proposal would result in a small reduction in the number of sensitive 
receivers located near the Roper Road interchange (Roper Road to Westlink M7 
widening and Roper Road eastbound entry ramp).  

The modelling indicates that the main source of road noise at the interchanges is the 
mainline M4 Motorway rather than the ramps – and the modifications to the ramps 
would have little or no impact on the noise level levels experienced by sensitive 
receivers. The increases in the number of sensitive receivers impacted by 
operational road noise would be caused by the greater throughput and higher speed 
of vehicles due to reduced congestion – and to a lesser extent the increase in traffic 
numbers over time due to population growth. 

6.5.6 Safeguards and management measures 

As highlighted in the Noise Mitigation Guideline (Roads and Maritime, 2014), once 
noise impacts have been minimised by feasible and reasonable methods during the 
corridor planning and road design stages, receivers with residual exceedances of the 
Noise Criteria Guideline shall be assessed to determine if they qualify for noise 
mitigation.  

For receivers that qualify for consideration of additional noise mitigation measures, 
potential noise mitigation measures are to be considered in order of priority:  

 Road design and traffic management 

 Low noise pavement surfaces 

 In-corridor noise barriers/mounds 

 At-property treatments or localised barriers/mounds. 

The redevelopment of existing road corridors offers a limited range of noise control 
measures because of the inherent limitations to using corridor route adjustment, the 
proximity of existing residents to the road and limited road redesign options.  

The priority of mitigation measures recognises that noise control at the source is 
preferable over noise path control and noise mitigation at the receiver. The Noise 
Mitigation Guideline notes that noise mitigation measures should be both feasible 
and reasonable.   

Selecting reasonable measures from those that are feasible involves judging whether 
the overall noise benefits outweigh the overall adverse social, economic and 
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environmental effects, including the cost of the abatement measure.  To make such a 
judgement, consideration may be given to noise impacts, noise mitigation benefits, 
the cost effectiveness of noise mitigation and community views. Table 6-46 outlines 
the number of receivers within each interchange area which would be considered for 
additional noise mitigation in accordance with the Noise Mitigation Guideline as a 
result of the proposal.  

In addition, the Construction and Operational Road Traffic Noise and Vibration 
Impact Assessment considered the physical works proposed and adopted noise 
catchments immediately adjacent the works as areas where there was most likely to 
be a change in noise level as a result of the proposal. Following development of the 
base and future years noise models both with and without the model, additional 
potential noise impacts were observed outside of the adopted noise 
catchments. These changes in noise level were related to the improved operating 
performance of the motorway, namely, under a smart motorway the average 
operating speeds increase leading to increased noise levels. Properties in noise 
catchments such as NC01 (on the southern side of the motorway adjacent the 
Burnett Street interchange) have been identified as needing to be considered for 
treatment in accordance with the noise mitigation guide.  No treatment options have 
currently been explored but they would be investigated as part of the detailed design. 
Figure 6-14 shows the properties which would comply for further consideration of 
noise mitigation.  

Table 6-46 Number of receivers considered for additional noise mitigation  

Assessment area Receiver type 
2021 

baseline build 
2031 

baseline build 

Burnett Street eastbound 
entry ramp 

Residential 17 18 

Other Sensitive 5 5 

Coleman Street eastbound 
entry ramp 

Residential 54 58 

Other Sensitive 4 4 

Cumberland Highway 
eastbound entry ramp 

Residential 30 21 

Other Sensitive 0 0 

Cumberland Highway 
westbound entry ramp 

Residential 28 31 

Other Sensitive 0 0 

Cumberland Highway 
westbound exit ramp 

Residential 32 31 

Other Sensitive 0 0 

Cumberland Highway 
eastbound exit ramp 

Residential 13 13 

Other Sensitive 0 0 

Prospect Highway eastbound 
entry ramp 

Residential 2 2 

Other Sensitive 1 1 

Prospect Highway westbound 
entry ramp 

Residential 0 0 

Other Sensitive 0 0 

Reservoir Road eastbound 
entry ramp 

Residential 0 0 

Other Sensitive 0 0 

Reservoir Road westbound 
entry ramp 

Residential 3 3 

Other Sensitive 0 0 

Roper Road to Westlink M7 
widening 

Residential 27 28 

Other Sensitive 1 1 

Roper Road eastbound entry 
ramp 

Residential 27 27 

Other Sensitive 0 0 

Mamre Road eastbound entry Residential 24 24 
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Assessment area Receiver type 
2021 

baseline build 
2031 

baseline build 

ramp Other Sensitive 0 0 

Mamre Road westbound entry 
ramp 

Residential 0 0 

Other Sensitive 0 0 

Mamre Road eastbound exit 
ramp 

Residential 0 0 

Other Sensitive 0 0 

The Northern Road eastbound 
entry ramp 

Residential 0 0 

Other Sensitive 2 2 

The Northern Road 
westbound exit ramp 

Residential 0 0 

Other Sensitive 0 0 

The Northern Road eastbound  
exit ramp 

Residential 0 0 

Other Sensitive 0 0 

The Northern Road 
westbound entry ramp 

Residential 2 2 

Other Sensitive 0 0 

Mulgoa Road eastbound entry 
ramp 

Residential 4 4 

Other Sensitive 0 0 

Mulgoa Road westbound entry 
ramp 

Residential 0 0 

Other Sensitive 0 0 

Mulgoa Road westbound exit 
ramp 

Residential 0 0 

Other Sensitive 0 0 

Russell Street eastbound 
entry ramp 

Residential 0 0 

Other Sensitive 0 0 

Total 
Residential 263 262 

Other Sensitive 13 13 

 

As noted previously, the proposal includes re-sheet of the M4 Motorway in OGA  
(ie low noise) at locations where pavement works are required on the main 
motorway. These include sections to ‘tie’ in the modified ramps with the motorway, 
and within the Roper Road to Westlink M7 interchange area where motorway 
widening works are proposed.  

Where the optimisation of the roadway design is insufficient to meet the target noise 
levels in the Build assessment scenarios, a project is required to apply all feasible 
and reasonable additional noise control methods (ie noise barriers and architectural 
treatments) in an attempt to meet the goals. 

Where additional mitigation measures are identified as being required, preference is 
to be given to the use of ‘built’ wayside noise barriers, as all dwellings (and 
associated external/outdoor areas) behind the barriers benefit from the resulting 
reduction in noise.Table 6-47 identifies safeguards and management measures that 
would be implemented to address potential noise and vibration related impacts 
related to the proposal.  

Table 6-47 Mitigation measures for noise and vibration  

ID Impact Environmental safeguards Responsibility Timing 

NV-1 Operational 
noise 

During the detailed design stage of the 
proposal, further investigations of all 
feasible and reasonable mitigation 
options will be carried out for affected 
receivers in accordance with the Road 
Noise Policy (DECCW, 2011), Noise 

Roads and 
Maritime 

Detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 

Criteria Guideline (Roads and 
Maritime, 2014) and Noise Mitigation 
Guideline (Roads and Maritime, 
2014). 

NV-2 Construction 
noise and 
vibration 

A Construction Noise and Vibration 
Management Plan (CNVMP) will be 
prepared as part of the CEMP. This 
plan will include but not be limited to: 
 A map indicating the locations of 

sensitive receivers including 
residential properties 

 A quantitative noise assessment in 
accordance with the EPA Interim 
Construction Noise Guidelines 
(DECCW, 2009) 

 Management measures to 
minimise the potential noise 
impacts from the quantitative noise 
assessment and for potential 
works outside of standard working 
hours (including implementation of 
EPA Interim Construction Noise 
Guidelines (DECCW, 2009) 

 A risk assessment to determine 
potential risk for activities likely to 
affect receivers (for activities 
undertaken during and outside of 
standard working hours) 

 Mitigation measures to avoid noise 
and vibration impacts during 
construction activities including 
those associated with truck 
movements 

 A process for assessing the 
performance of the implemented 
mitigation measures 

 A process for documenting and 
resolving issues and complaints 

 A construction staging program 
incorporating a program of noise 
and vibration monitoring for 
sensitive receivers 

 A process for updating the plan 
when activities affecting 
construction noise and vibration 
change. 

 Identify in toolbox talks where 
noise and vibration management is 
required. 

Contractor Pre-
construction 

NV-3 Construction 
noise and 
vibration 

Consider construction compound 
layout so that primary noise sources 
are at a maximum distance from 
sensitive receivers (primarily 
residential receivers), with solid 
structures (sheds and containers) 
placed between sensitive receivers 
and noise sources (and as close to the 
noise sources as is practical). 

Contractor Pre-
construction, 
construction 

NV-4 Construction 
noise and 
vibration 

Compressors, generators, pumps and 
any other fixed plant will be located as 
far from residences as possible and 
behind site structures where 
practicable.  

Contractor Construction 
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ID Impact Environmental safeguards Responsibility Timing 

NV-5 Construction 
noise and 
vibration 

Alternatives to reversing alarms will be 
considered for site equipment subject 
to WHS compliance requirements and 
risk assessments. 

Contractor Construction 

NV-6 Construction 
noise and 
vibration 

Vehicle delivery times will be 
scheduled where reasonably 
practicable and feasible to the 
recommended construction hours to 
minimise noise impacts from heavy 
vehicle movements and deliveries. 

Contractor Construction 

NV-7 Out of hours 
construction  

Any out of hours works will comply 
with G36 community notification 
requirements and where possible the 
mitigation measures specified within 
the Noise Management Manual – 
Practice Note VII (RTA, 2001).  

Contractor Construction 

NV-8 Construction 
noise and 
vibration 

During work hours, a community 
liaison phone number and site contact 
will be provided.  

Contractor Construction 

NV-9 Construction 
noise and 
vibration 

If deemed necessary, attended 
compliance noise and vibration 
monitoring will be carried out upon 
receipt of a complaint. Monitoring will 
be reported as soon as possible. If 
exceedances are detected, the 
situation will be reviewed in order to 
identify means to minimise the 
impacts to residences.  

Contractor Construction 

NV-10 Construction 
noise and 
vibration 

The environmental induction program 
will include specific noise and vibration 
issues awareness training including, 
but not limited to, the following: 

 Avoiding use of radios during work 
outside normal hours 

 Avoiding shouting and slamming 
doors 

 Where practical, operating 
machines at low speed or power 
and switching off when not being 
used rather than left idling for 
prolonged periods 

 Minimising reversing 

 Avoiding dropping materials from 
height and avoiding metal to metal 
contact on material. 

Contractor Construction 

NV-11 Construction 
noise and 
vibration 

If exceedances are detected for noise 
and vibration monitoring, the situation 
will be reviewed in order to identify 
means to minimise impacts to 
residents and the appropriate changes 
made and the NVMP updated 
accordingly. 

Contractor Construction 

NV-12 Construction 
noise and 
vibration 

A vibration assessment will be 
prepared and included in the NVMP.  
The vibration assessment will include 
(as a minimum): 

 Identification of potentially affected 
properties/receivers 

 A risk assessment to determine 
the potential for discrete work 
activities to affect receivers 

Pre-construction  Contractor 
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ID Impact Environmental safeguards Responsibility Timing 

 A map indicating the locations 
considered likely to be impacted 
and those requiring building 
condition surveys 

 Outline a monitoring program 

 A process for assessing the 
performance of the implemented 
mitigation measures 

 A process for resolving issues and 
conflicts. 

NV-13 Construction 
and 
operational 
noise  

Any mitigation measures provided to 
control operational noise impacts will 
be implemented as early as 
practicable to also provide a benefit 
during some of the construction 
phase. 

Contractor Construction 

NV-14 Operational 
noise 

A post-construction noise monitoring 
program (including simultaneous 
traffic counts) will be carried out in 
accordance with the Environmental 
Noise Management Manual (RTA, 
2001) within 6 to 12 months of 
opening once traffic flows have 
stabilised in order to verify the noise 
assessment. 

Roads and 
Maritime 

Post- 
construction  
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6.6  Hydrology and water quality  

The hydrology and waterways in the areas impacted by the proposal are presented in 
this section, together with safeguards and management measures to manage any 
impacts. 

6.6.1 Existing environment 

Surface water 

The M4 Motorway crosses numerous creeks and the Nepean River at Penrith. 
Catchment and waterway characteristics and the proximity of the proposal 
infrastructure is summarised in Table 6-48. Generally the waterways west of 
Prospect Reservoir flow to the north and are part of the Hawkesbury-Nepean river 
catchment. Prospect Reservoir and Prospect Creek flow to the south and are part the 
Georges River catchment. Waterways to the east of the Prospect Highway flow north 
east and are part of the Parramatta River/Sydney Harbour catchment. The largest 
waterways crossing the M4 Motorway are the Nepean River, Eastern Creek, Ropes 
Creek and South Creek. 

Catchments and waterways within the study area are shown in Figure 6-15. 
Generally the catchments of all waterways to the east of Westlink M7 interchange are 
highly developed for residential, commercial and infrastructure land use. Upstream 
catchments of waterways west of the Westlink M7 interchange to the Northern Road 
interchange are less developed with large areas yet to be urbanised. However 
generally the catchments have been cleared of vegetation for agriculture and have 
been earmarked for future urban development. The catchments of waterways around 
the Penrith area are generally highly urbanised.  

Stormwater and water management systems 

The M4 Motorway has an extensive existing stormwater and water management 
network consisting of pipes, culverts, open channels and water management ponds.  
For the majority of the M4 Motorway, the stormwater and water management network 
is separate to other stormwater systems and generally discharges directly into 
waterways. However in a number of locations the M4 Motorway stormwater system 
drains into a local council stormwater system. Also in many sections of the M4 
Motorway information on the existing drainage network is limited as the systems 
were constructed up to 40 years ago. There are approximately 93 water 
management basins along the length the M4 Motorway between the Pitt Street 
overbridge and the start of the Great Western Highway at Lapstone, these are shown 
in Figure 3-6a-t. There a number of different types of basins including: 

 Vegetated filter basins and swales 

 Gravel filter basins 

 Constructed wetlands 

 Typical grassed water quality management basins 

 Detention basins. 

Most of the water management basins have been designed and installed to provide 
water quality treatment for runoff from the M4 Motorway. However some basins have 
been installed to provide detention of stormwater flows from the M4 Motorway so as 
to reduce localised downstream flooding impacts. The water quality treatment basins 
would also provide some detention of stormwater flows, however they would not 
have been designed to specifically achieve this objective. 
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Table 6-48  Waterway and catchment characteristics 

Waterway name Major catchment General characteristics Proposal infrastructure in close proximity 

A’Becketts Creek Parramatta River Small waterway with highly urbanised catchment ITS infrastructure 

Finlaysons Creek Parramatta River Small waterway with highly urbanised catchment ITS infrastructure 
Cumberland Highway eastbound entry ramp 

Coopers Creek Parramatta River Small waterway with highly urbanised catchment ITS infrastructure 
Cumberland Highway westbound entry ramp 

Pendle Creek Parramatta River Small waterway with highly urbanised catchment ITS infrastructure 

Girraween Creek Parramatta River Small waterway with urbanised and partially 
vegetated catchment 

ITS infrastructure 

Blacktown Creek Parramatta River Very small waterway with highly urbanised 
upstream catchment 

ITS infrastructure 
Prospect Highway westbound entry ramp 

Prospect Reservoir and 
Creek 

Georges River Large water reservoir with fringing intact 
vegetation  

ITS infrastructure 
Reservoir Road interchange  

Eastern Creek South Creek & Hawkesbury 
River 

Medium waterway with some intact riparian 
vegetation and some urban development of 
catchment 

ITS infrastructure 
Westlink M7 and Wallgrove  Road eastbound entry 
ramp 

Angus Creek South Creek & Hawkesbury 
River 

Very small waterway with upstream catchment 
developed for industry and quarrying 

ITS infrastructure 
Widening of M4 Motorway 

Ropes Creek South Creek & Hawkesbury 
River 

Medium waterway with some intact riparian 
vegetation and some urban development of 
catchment 

ITS infrastructure 
Widening of M4 Motorway 
Roper Road eastbound entry ramp 

Byrnes Creek South Creek & Hawkesbury 
River 

Very small waterway with moderately urbanised 
upstream catchment 

ITS infrastructure 
Mamre Road eastbound entry ramp 

South Creek Hawkesbury River Major waterway with some intact riparian 
vegetation and some urban development of 
catchment 

ITS infrastructure 
Mamre Road westbound entry ramp 

Claremont Creek South Creek & Hawkesbury 
River 

Small waterway with some intact riparian 
vegetation and catchment cleared but not yet 
developed 

ITS infrastructure 

Surveyors Creek Nepean River Small waterway with highly urbanised catchment ITS infrastructure 

Nepean River Nepean River Major river with substantial catchment ITS infrastructure 
Russell Street eastbound entry ramp 

Jamison Creek Nepean River  ITS infrastructure 
Russell Street eastbound entry ramp 
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Flooding 

There is limited flood modelling and mapping of the waterways that cross the M4 
Motorway. For some waterways, no flood mapping or assessment has been 
undertaken and for other waterways only limited information is available as most 
flooding assessments have been undertaken by individual local councils with a focus 
on their LGA, rather than on the catchment as a whole which may include a number 
of LGAs.  More information on flooding in the study area is likely to become available 
over the next five years as State and local governments have made funds available 
to complete flood studies in areas where information is poor or not available. For 
example a major flood study of the whole South Creek catchment is currently being 
prepared which would include a substantial length of the M4 Motorway. 

There is also limited information from flood assessments undertaken for the 
development of the M4 Motorway. Large sections of the M4 Motorway were 
constructed before comprehensive and standardised guidelines and methodologies 
for flood assessment were developed in NSW in the 1990s. 

For some catchments in the east of the proposal area (eg Finlayson and A’Becketts 
Creek), the M4 Motorway presents a barrier to flood waters typically for events 
greater the 20 year ARI. In these catchments the existing culverts/pipes or 
underbridge areas have insufficient capacity to convey the flows across the M4 
Motorway resulting in flood waters ponding on the upstream side. While originally 
these cross drainage structures would have had sufficient capacity, increased urban 
development of the upstream catchment and the associated increase in impervious 
areas and runoff volumes have increased the volume and peak of floodwaters.   

Groundwater 

While the direction of groundwater flow has not been formally identified, the 
surrounding topography suggests that groundwater would flow towards the 
waterways that both cross and run adjacent to the proposal corridor. These 
waterways include:  

 Finlaysons Creek (a tributary of Toongabbie Creek) – which crosses the 
corridor just east of the Centenary Road underpass (east of the Cumberland 
Highway interchange) 

 Eastern Creek – which crosses the corridor just east of the Westlink M7 
interchange 

 Badgerys Creek – which crosses the corridor just west of the Mamre Road 
interchange 

 Nepean River – which crosses the corridor between the Mulgoa Road and 
Russell Street interchanges 

 Jamison Creek – which crosses the corridor at the Russell Street interchange 
before its confluence with the Nepean River. 

6.6.2 Potential construction impacts 

The main soil and water issue associated with construction of the proposal would be 
the potential for soil erosion and sedimentation resulting from the action of 
stormwater runoff or groundwater discharges on areas of exposed soil or other 
erodible material. Soil erosion and sedimentation issues for construction include: 

 Erosion of soil from areas disturbed by vegetation clearing and/or excavation 

 Erosion from stockpiles of excavated spoil, fill and other erodible material 

 Off-site transport of eroded sediments in stormwater runoff or uncontrolled 
groundwater discharges from construction areas 

 Deposition of eroded sediments in nearby waterways, including stormwater 
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systems and natural waterways 

 Consequent water quality and ecological impacts, including the impacts on 
riparian and aquatic vegetation, habitat and fauna. 

The erosion and sedimentation risks vary for each component of the proposal, 
depending largely on the area of soil disturbance and the scale of earthworks.  

Risks associated with Interchange upgrades 

The risks of erosion and sedimentation are greater as a result of the following 
activities associated with the interchange works: 

 Removal of established vegetation and increased risk of soil erosion. Risks are 
even greater where stabilising vegetation is lost from slopes and embankments  

 Removal of noise walls and alterations to embankments potentially increasing 
erosion and altering local surface water flows  

 Stockpiling particulates on local construction compound sites 

 Disturbance to existing drainage features (including pipes, culverts and swales) 
during the construction period.  

The risk of soil erosion and sedimentation is higher where the scale of works is 
greater and where there is the potential for runoff to impact on local creeks in the 
following areas: 

 Cumberland Highway interchange works with potential impacts on Finlaysons 
Creek and Coopers Creek 

 Prospect Highway westbound entry ramp with potential impacts on Blacktown 
Creek 

 Mamre Road eastbound entry ramp with potential impacts on Byrnes Creek 

 Mamre Road westbound entry ramp with potential impacts on South Creek 

 Russell Street eastbound entry ramp with potential impacts on the Nepean 
River 

 Widening of the M4 Motorway between Westlink M7 and Roper Road with 
potential impacts on Ropes Creek and Angus Creek 

 Westlink M7 and Wallgrove Road eastbound entry ramps with potential impacts 
on Eastern Creek 

 Reservoir Road interchange works with potential impacts on Prospect 
Reservoir. 

Further hydrological assessment to determine the capacity of the existing drainage 
infrastructure, design of additional stormwater drainage infrastructure (if required), 
and temporary construction drainage would be undertaken during detailed design. 

Risks associated with M4 widening 

The majority of the stormwater in this location is channelled directly into Ropes 
Creek. The smaller Angus Creek also receives stormwater runoff from the road, 
however, further investigations would be required during detailed design to determine 
the volumes. The risks of sediment and erosion from the widening works have the 
potential to arise through the following: 

 Removal of some areas of vegetation from within the median. Potentially 
increasing the volume of water and sediment flowing into Ropes Creek and 
Angus Creek  

 Disturbance to the existing open and piped drainage systems in this area 
during construction, potentially increasing sedimentation into receiving waters 

 Disturbance to the existing open median drainage discharging into Ropes 
Creek and water quality basins within the median, potentially increasing 
sediment volumes entering Ropes Creek 
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 Stockpiling particulates on local construction compound sites. 

Further hydrological assessment to determine the capacity of the existing drainage 
infrastructure, design of additional stormwater drainage infrastructure (if required), 
and temporary construction drainage would be undertaken during detailed design. 

Risks associated with ITS  

The potential risks for soil erosion and sedimentation associated with installation of 
the ITS infrastructure and the ‘backbone’ are considered to be short term and 
manageable through the application of standard mitigation measures. Generally the 
works associated with the installation of the ‘backbone’ and other cabling are 
relatively minor and the construction period within a specific area would be relatively 
short. The disturbed areas would be rehabilitated immediately following works, 
through hydroseeding or placement of turf. 

Other construction impacts 

Additional potential soil and water issues for construction of the proposal are: 

 Accidental spills or leakage of fuels, oils or other potentially harmful 
substances, which could result in localised contamination of soils and pollution 
of downstream waterways 

 Potential for interception groundwater during excavation, and the 
corresponding need for management of groundwater discharge. 

The risks of accidental chemical spills would be minor as the proposal would not 
involve storage of large quantities of fuels, oils or other potentially harmful 
substances on site. Additionally, the potential for interception of groundwater and 
generation of groundwater discharges is unlikely as the proposal does not involve 
deep excavation or tunnelling – and the local groundwater aquifers are generally 
confined to alluvium adjacent to waterways.  

The proposal also has the potential to result in disturbance of existing soil and 
groundwater contamination. Contamination issues are discussed in Section 6.8.  

6.6.3 Potential operational impacts 

With the modifications to the interchanges and the widening of the M4 Motorway 
between the Westlink M7 and Roper Road interchange, there would be an increase 
in impervious area within the M4 Motorway corridor and the potential to increase 
water quality and flooding impacts.  

The proposal would require the installation of a number of new water management 
basins as well as modifications to existing water management basins. This is 
required to respond to potentially greater runoff volumes as a result of the increase in 
the impervious areas and changes to existing drainage flow paths. The locations of 
the new and modified basins are listed in Table 3-2. 

Interchanges 

Where there has been an increase in the area of road pavement in a drainage 
catchment of an existing water management basin, the volume of the basin has been 
increased proportionally. However, many of the water management basins have 
been designed as freshwater wetlands and consequently modifying these basins 
may result in unacceptable impacts for little benefit. During detailed design, the 
proposed modification of each water quality basin would be assessed to determine 
whether the impacts of increasing the basin outweigh the benefits of increasing the 
basin size. Where the increased surface water runoff presents a risk to sensitive 
waterways, risk of localised flooding or has the potential to impact on council 
infrastructure, then additional stormwater management features including 
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modifications to existing basins, installation of additional dry basins or swales would 
be investigated and incorporated into the design.  

M4 widening 

Up to 17 existing drainage networks would be affected by the M4 widening works 
between M7 Westlink and Roper Road interchanges. Most of these drainage 
systems will require some modification as a result of the widening in the median.  

There would be approximately 12,520m2 of new pavement draining to Ropes Creek 
as a result of the widening works. This increase is considered significant and further 
assessment will be carried out during detailed design to explore the full impact to all 
drainage infrastructure within the proposed widening and to Ropes Creek. 

In order to improve water quality and attenuate flows to Ropes Creek, a basin either 
side of the waterway will be required. 

Stormwater runoff from both carriageways is potentially contributing to flows in Angus 
Creek, the catchment of which is unknown at this stage. Further investigation into the 
amount of stormwater draining to Angus Creek would be carried out during the 
detailed design phase, and assessment of the potential impact of the additional 
pavement on this creek would be used to determine any additional drainage 
requirements. 

The majority of the M4 Motorway discharges directly to waterways or drainage lines 
via its own stormwater system. However there are a few locations where the M4 
Motorway discharges into Council stormwater systems and this may result in a loss 
of capacity and increased flooding if not properly managed. Where this occurs 
options for reducing any impact would be investigated during detailed design and are 
likely to include installing larger stormwater pipes to store more water or diverting 
flows to alternative locations. The exact locations of this infrastructure would be 
determined during detailed design and appropriate mitigation measures incorporated. 

This would ensure that the water quality and hydrological impacts of the proposal are 
generally not worse than the existing situation. 

There would be no increased local flooding impacts from the modification of the 
ramps and the installation of other new infrastructure as the changes in the overland 
flow paths due to the proposal would be negligible. 

6.6.4 Safeguards and mitigation measures  

Table 6-49 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on hydrology and water 
quality.  

Table 6-49 Mitigation measures for hydrology and water quality  

ID Impact Environmental safeguards Responsibility Timing 

HY-1 
 

Erosion and 
sedimentation 

An Erosion and Sedimentation 
Management Report will be prepared. The 
report will include (as a minimum): 

 Identify site catchment and sub-
catchments, high risk areas and 
sensitive areas 

 Sizing of each of the above areas and 
catchments 

 Proposed staging plans for the 
proposal to ensure appropriate 
erosion and sediment controls 
measures are possible 

 The likely volume of run-off from each 

Construction 
contractor 

Detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 

catchment and sub-catchment in 
accordance with the Managing Urban 
Stormwater: Soils and Construction, 
Volume 1 and 2 (Landcom, 2004) 

 Direction of water flow, both off and 
on site 

 Diversion of off-site water around or 
through the site or details of 
separation of on-site and off-site 
water 

 The direction of runoff and drainage 
points during each stage of 
construction 

 The locations and sizing of water 
management basins as well as 
associated drainage to direct site 
water to the basins 

 A mapped plan identifying the above 
at all major construction stages 

 A review process by a soil 
conservationist and a process for 
updating the report to address any 
recommendations.  

HY-2 Erosion and 
sedimentation 

The Erosion and Sedimentation 
Management Report will be provided to 
Roads and Maritime’s Environment 
Manager for review and verification prior 
to the construction tender. 

Construction 
contractor 

Detailed 
design 

HY-3 Erosion and 
sedimentation 

Final layout and detail of the drainage 
system including swale design and water 
management basins will be refined during 
detailed design in consultation with the 
Roads and Maritime’s Senior 
Environmental Officer. 

Construction 
contractor 

Detailed 
design 

HY-4 Erosion and 
sedimentation  

Further flood modelling including a 
detailed afflux assessment will be carried 
out during detailed design to confirm 
impacts to surrounding land uses. 

Construction 
contractor 

Detailed 
design 

HY-5 Impact of the 
proposal on 
existing 
drainage 
basins  

An Operational Basin Management Plan 
(OBMP) will be prepared for each basin 
and include (as a minimum): 

 Location of the basin on a map 

 Volume  of the basin with calculations 

 Description of the proposed works 

 Basin design, including drainage.  

Construction 
contractor  

Detailed 
design  

HY-6 Erosion and 
sedimentation  

Operation water quality measures will be 
further investigated during detailed design 
including bio filtration at the water quality 
basin and swale treatment. 

Construction 
contractor 

Detailed 
design 

HY-7 Stormwater Where an upgraded section of the M4 
Motorway drains to Council stormwater 
systems options to identify and reduce any 
increased discharge of stormwater would 
be investigated and implemented. 

Design 
contractor 

Detailed 
design  

HY-8 Flooding A contingency plan will be prepared to 
manage a potential flood event during 
construction and will outline procedures to 
reduce risk including removal of all 

Construction 
contractor 

Detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 

plant/equipment and stabilising exposed 
areas. 

HY-9 Erosion and 
sedimentation 

A soil conservationist from the Roads and 
Maritime’s Erosion, Sedimentation and 
Soil Conservation Consultancy Services 
Register will be engaged to review the 
Erosion and Sedimentation Management 
Report and conduct routine inspections of 
the construction works. 

Construction 
contractor 

Detailed 
design,   
construction 

HY-10 Erosion and 
sedimentation 

A Soil and Water Management Plan 
(SWMP) will be prepared as part of the 
CEMP in accordance with the 
requirements of the Roads and Maritime 
contract specification G38 prior to the 
commencement of construction. The 
SWMP will also address the following: 

 Roads and Maritime Code of 
Practice for Water Management, the 
Roads and Maritime Erosion and 
Sedimentation Procedure 

 The NSW Soils and Construction – 
Managing Urban Stormwater Volume 
1 “the Blue Book” (Landcom, 2004) 
and Volume 2 (DECC, 2008b) 

 Roads and Maritime Technical 
Guideline:  Temporary Stormwater 
Drainage for Road Construction, 
2011 

 Roads and Maritime Technical 
Guideline: Environmental 
Management of Construction Site 
Dewatering, 2011. 

The SWMP will detail the following as a 
minimum: 

 Identification of catchment and sub-
catchment areas, high risk areas and 
sensitive areas 

 Sizing of each of the above areas 
and catchment 

 The likely volume of run-off from 
each road sub-catchment 

 Direction of flow of on-site and off-
site water 

 Separation of on-site and off-site 
water 

 The direction of run-off and drainage 
points during each stage of 
construction 

 The locations and sizing of sediment 
traps such as sump or basin as well 
as associated drainage 

 Dewatering plan which includes 
process for monitoring, flocculating 
and dewatering water from site (ie 
sediment basin and sumps) 

 The staging plans, location, sizing 
and details of creek alignment and 
realignment controls for scour 
protection and bank and bed 

Construction 
contractor 

Pre-
construction 
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ID Impact Environmental safeguards Responsibility Timing 

stabilisation including those used 
during construction and long term. 

 A mapped plan identifying the above 

 Include progressive site specific 
Erosion and Sedimentation Control 
Plans (ESCPs). The ESCP is to be 
updated at least fortnightly. 

 A process to routinely monitor the 
BOM weather forecast 

 Preparation of a wet weather (rain 
event) plan which includes a process 
for monitoring potential wet weather 
and identification of controls to be 
implemented in the event of wet 
weather. These controls are to be 
shown on the ESCPs. 

 Provision of an inspection and 
maintenance schedule for ongoing 
maintenance of temporary and 
permanent erosion and 
sedimentation controls 

HY-11 Erosion and 
sedimentation 

An Erosion and Sedimentation Control 
Plan (ESCP) will be prepared prior to 
construction and is to include as a 
minimum: 

 Identify site catchment and sub-
catchments, high risk areas and 
sensitive areas 

 Sizing of each of the above areas 
and catchments 

 The likely run-off from each sub-
catchment 

 Separation of on-site and off-site 
water 

 The direction of run-off and drainage 
points during each stage of 
construction 

 Direction of flow of on-site and off-
site water 

 The locations and sizing of sediment 
basins or sumps and associated 
catch drains and/or bunds 

 The locations of other erosion and 
sediment control measures (eg rock 
check dams, swales and sediment 
fences) 

 Controls/measures to be 
implemented on wet weather events 

 A mapped plan identifying the above 

 A dewatering procedure for onsite 
water and basins 

  A process for reviewing and 
updating the plan on a fortnightly 
basis and/or when works alter. 

Contractor Pre-
construction 

HY-12 Erosion and 
sedimentation 

Erosion and sediment control measures 
will be implemented and maintained to: 

 Prevent sediment moving off-site and 
sediment laden water entering any 

Construction 
contractor 

Construction 
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ID Impact Environmental safeguards Responsibility Timing 

water course, drainage lines, or drain 
inlets 

 Reduce water velocity and capture 
sediment on site 

 Minimise the amount of material 
transported from site to surrounding 
pavement surfaces 

 Divert clean water around the site (in 
accordance with the 
Landcom/Department of Housing 
Managing Urban Stormwater, Soils 
and Construction Guidelines (the 
Blue Book)). 

HY-13 Erosion and 
sedimentation 

Erosion and sedimentation controls will be 
checked and maintained on a regular 
basis and after a rain event of 10mm or 
greater (including clearing of sediment 
from behind barriers) and records kept 
and provided on request.  

Construction 
contractor 

Construction  

HY-14 Erosion and 
sedimentation 

Controls will be implemented at exit points 
to minimise tracking soil and particulates 
onto pavement surfaces. 

Construction 
contractor 

Construction  

HY-15 Erosion and 
sedimentation 

Any material transported onto pavements 
will be swept and removed at the end of 
each working shift and prior to rainfall. 

Construction 
contractor 

Construction  

HY-16 Water quality Emergency wet and dry spill kits will be 
kept on site at all times and all staff will be 
made aware of the location of the spill kit 
and trained in its use. 

Construction 
contractor 

Construction  

HY-17 Water quality All  refuelling and storage of fuels, 
chemicals and liquids will be within an 
impervious bunded area within the 
construction compound, sited a minimum 
of 50 metres away from: 

 Rivers, creeks or any areas of 
concentrated water flow 

 Flooded areas 

 Slopes above 10%. 

Construction 
contractor 

Construction  

HY-18 Water quality The vehicles refuelling process will include 
a person attending the refuelling facility / 
vehicle and a spill kit on the vehicle.   

Construction 
contractor 

Construction  

HY-19 Water quality Vehicle wash down and/or cement truck 
washout is to occur in a designated 
bunded area and least 50 metres away 
from water bodies and surface water 
drains. 

Construction 
contractor 

Construction  

HY-20 Erosion and 
sedimentation  

If an incident (eg spill) occurs, the Roads 
and Maritime’s Environmental Incident 
Classification and Management Procedure 
will be followed and the Roads and 
Maritime Services Contract Manager 
notified as soon as practicable. 

Construction 
contractor 

Construction 
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6.7 Topography, geology and soils 

The topography, geology and soils in area impacted by the proposal are presented in 
this section, together with safeguards and management measures to manage any 
negative impacts. 

6.7.1 Methodology  

Geotechnical investigations have been conducted at intersections along the route to 
provide information for the concept design and to assess geological and geotechnical 
characteristics and their potential impacts on design and construction. The studies 
included sourcing existing published and unpublished geotechnical, environmental 
and geological reports and drawings for the study area. Field investigations involved 
boreholes to depths of up to 12 metres below ground level (BGL) and test pits up to 
four metres BGL. 

Acid sulfate soil risk maps from the NSW Natural Resource Atlas database were also 
reviewed to ascertain the presence of ASS within the footprint of the proposal. 

6.7.2 Existing environment 

Topography 

The M4 Motorway runs in an east-west direction through the centre of the 
Cumberland Plain, a vast, undulating, shallow basin, bounded by the Woronora 
Plateau to the south, Hornsby Plateau to the north and the Blue Mountains Plateau to 
the west, and extending north to Cattai and south down to Thirlmere. The basin is 
incised by a number of creeks flowing north to the Hawkesbury River, helping to form 
the characteristic undulating landform of the Cumberland Plain.  

The M4 Motorway has a generally flat grade and the majority of it sits within minor 
cuttings, with some areas on embankments, and on structures, particularly over 
waterways. The M4 Motorway grade steepens west of the Nepean River as it begins 
its ascent to the Blue Mountains.  

Geology 

The eastern end of the proposal in the vicinity of Burnett Street is covered by the 
1:100,000 Geological Series Sheet 9130 for Sydney, the remainder is covered by the 
1:100,000 Geological Series Sheet 9030 for Penrith. The geology at intersections 
from east to west along the route is shown in Table 6-50. 

Table 6-50 Geology of the proposal area  

 
Location 

 
Geology 

Map 
Reference 

Burnett Street 
interchange 

Bringelly Shale over Ashfield Shale, with a thick 
(generally 3 metres to 6 metres thick) layer of 
Minchinbury Sandstone between the two. 

9130 

Coleman Street 
interchange 

Bringelly Shale of the Wianamatta Group of Triassic 
Age. The Wianamtta Groups consist of three formations 
of which the Bringelly Shale is stratigraphically the 
highest.  
Bringelly Shale typically comprises claystone, siltstone, 
laminate and sandstone units with minor occurrences of 
coal, carbonaceous claystone and tuff. 

9030 

Cumberland Highway 
interchange 

Wianamatta Group, western end is underlain by 
Bringelly Shale and the eastern end by Ashfield Shale 
and a small section of Minchinbury Sandstone. 

9030 

Prospect Highway 
interchange 
To Northern Road 
interchange 

Bringelly Shale which typically comprises claystone, 
siltstone, laminate and sandstone units with minor 
occurrences of coal, carbonaceous claystone and tuff. 

9030 
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Location 

 
Geology 

Map 
Reference 

Mulgoa Road Ashfield Shale and Bringelly Shale. 9030 

Russell Street Quaternary Sediment (Cranebrook Formation) 
comprising gravel, sand, silt and clay. 

9030 

 

Soils  

A range of soils exist over the length of the study area. These include clay, sand and 
shale and podzolic soils. An assessment of the soil salinity hazard map for western 
Sydney (DIPNR, 2002) indicates that the majority of the M4 Motorway corridor is 
located within areas of moderate soil salinity potential which was confirmed by soil 
testing at some of the intersections. The soil salinity hazard map indicates high 
salinity potential predominantly in low lying areas surrounded by creeks.  

Acid sulphate soils 

Acid sulphate soils (ASS) are the common name given to naturally occurring 
sediments and soils containing iron sulphides (principally iron sulphide or iron 
disulphide or their precursors). The exposure of the sulphide in these soils to oxygen 
by drainage or excavation leads to the generation of sulphuric acid. Areas of acid 
sulphate soils can typically be found in low lying and flat locations which are often 
swampy or prone to flooding. 

The Australian Soil Resource Information System (ASRIS, compiled by the CSIRO) 
provides an interactive tool to assess land constraints, including ASS and Potential 
ASS (PASS) at the proposal site. The ASRIS tool identifies the soils along the 
majority of the route as having an Extremely Low Probability of ASS/PASS; however, 
the tool also indicates that there is low confidence of the soil types within the 
proposal area. There is one area around the Nepean River where there is a Low 
Probability of ASS/PASS.  

6.7.3 Potential construction impacts 

Based on the current concept design for the proposal, excavation and ground 
disturbance would occur for the intersection upgrades, for installation of retaining 
walls and noise walls, the M4 Motorway bridge widening and for installation of the 
other elements along the route including the ITS backbone, LUMS, VSLS, VMS and 
other associated infrastructure. Directional drilling may also be carried out where 
deeper installation is required.  

Erosion and sedimentation 

Construction activities would result in disturbance to landforms and would require 
removal of vegetation that currently acts to stabilise the soil. This has the potential to 
cause erosion, particularly on slopes and risks sedimentation of downstream water 
bodies and their surrounding areas, via surface water runoff. The downstream water 
bodies at risk from sedimentation are listed in Table 6-48. Sedimentation of 
waterways can increase the turbidity of the water, transport pollutants into the 
waterway and impact on the aquatic plant and animal life. Management measures to 
control erosion and sedimentation are discussed in Section 6.6.  

Topography 

Due to the motorway’s flat gradient the potential for significant impacts on topography 
are considered low. There may be some localised topography alterations due to 
relocation of noise walls, lane widening or installation of water management basins or 
swales, however, the overall impacts on topography are considered to be negligible. 
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Geology and soil  

As discussed in Section 3.7.5 viable top soil would be excavated and stockpiled for 
later reuse in the final landscaping. Only around 17 per cent of soil generated would 
be reused. In contrast approximately 65 per cent of subsoil, would be suitable for 
reuse. This material would be stockpiled at the local construction compound sites or 
approved stockpile locations.  

Stockpiling of topsoil and subsoil, and movement of this resource to where it is to be 
stored or reused, has the potential to spread sediment and release dust (refer to 
Section 6.9), Management measures to minimise the risk to water, air quality and 
amenity are discussed in Section 6.6, Section 6.9 and Section 6.12.  

Salination 

Excessive concentrations of salt can affect plant growth, soil chemistry and cause 
weakening and degradation of construction materials such as masonry, concrete and 
bitumen, however, the levels identified through the mapping are not considered to 
represent a significant risk to materials or plants and no specific management 
measures would be necessary.  

Acid sulphate soils 

There is an increased risk of ASS/PASS being encountered during construction work 
due to the low confidence in soil types that was indicated during a search of the 
ASRIS. The exposure of ASS or PASS materials (if present) during excavation work 
could result in the release of acid sulphates, which would cause damage to 
surrounding vegetation and drainage lines. Given the very low risk of encountering 
ASS or PASS materials during the construction of the proposal, management 
measures would be developed to identify, contain and monitor ASS/PASS (if 
encountered) throughout the construction work. 

ITS Backbone 

The potential impact on soil and geology associated with installation of the ITS 
infrastructure and the backbone is considered to be low as the works would involve 
minimal soil disturbance, soil remove would be placed back into the excavated trench 
once cables have been laid and there would be rapid and progressive rehabilitation, 
returfing or hydroseeding following completion of each section. The requirement for 
progressive rehabilitation, the maintenance of temporary erosion and sediment 
control measures, monitoring and management of areas during the establishment of 
vegetation would be contained in the Stabilisation Plan.  

6.7.4 Potential operational impacts  

The operation of the proposal is not anticipated to result in impacts to the 
topography, geology or soils of the study area.  

6.7.5 Safeguards and management measures 

Table 6-51 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on soils. Safeguards and 
management measures specific to ASS and contaminated land are outlined in Table 
6-54. Details of the sediment and erosion control measures to be implemented on the 
proposal are detailed in the hydrology and water quality safeguards (refer to Section 
6.6). 
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Table 6-51 Mitigation measures for soils  

ID Impact Environmental safeguards Responsibility Timing 

TO-1 Stabilisation 
and 
revegetation 

A Stabilisation Plan will be prepared and 
included in the Soil and Water 
Management Plan (SWMP). The 
stabilisation plan will include but not be 
limited to the following: 

 Identification and methodology of 
techniques for stabilisation of site 

 Identification of area on site for 
progressive stabilisation 

 Stabilisation will be carried out, 
including stockpiles and batters, 
exposed for a duration of two weeks 
or greater. For example covering 
with geotextile fabric, stabilised 
mulch, soil binder or spray grass. 

 Identification of areas on site for 
progressive permanent stabilisation 
such as implementation of 
landscaping.   

Construction 
contractor 

Pre-
construction 

TO-2 Stockpiles All stockpiles will be designed, 
established, operated and 
decommissioned in accordance with the  
Stockpile Site Management Guideline 
(Roads and Maritime, 2011). 

Construction 
contractor 

Detailed 
design, 
construction, 
post- 
construction 

TO-3 Acid sulphate 
soils 

The SWMP will include a contingency plan 
for any acid sulphate soils or salinity 
identified during the construction phase. 

Construction 
contractor 

Pre-
construction 
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6.8 Contamination  

Potential contaminated sites in areas impacted by the proposal are identified in this 
section, together with safeguards and management measures to manage any 
negative impacts. 

6.8.1 Methodology 

A desktop assessment of site contamination issues has been carried out as part of 
the REF. The purpose of this was to assess the potential contamination issues that 
may have arisen from past and/or present activities and to identify the need for 
further investigation. The search was carried out in parallel with the geotechnical 
background review and focussed on the lane widening and ramp locations. It 
included: 

 A search of the EPA Contaminated Sites Register 

 A review of past land uses, including a review of historical aerial photographs 

 A site inspection of the area that would be directly impacted by the proposal 
to ground truth information gathered from the desktop review and examine 
areas of potential concern. 

The investigation was consistent with the following State and Commonwealth 
guidelines: 

 Contaminated Sites: Guidelines for Consultants Reporting on Contaminated 
Sites (EPA, 2000) 

 National Environment Protection Measure (Assessment of Site 
Contamination) Measure 1999 (NEPC, 1999) 

 Australian Standard AS 4482.1-2005 Guide to the investigation and sampling 
of sites with potentially contaminated soil. Part 1: Non-volatile and semi-
volatile compounds.  

6.8.2 Existing environment 

The results of the Contaminated Sites Register search indicated that there are 22 
sites within two kilometres of the proposal that are either regulated or have been 
notified (refer to Table 6-52). The proposal would not result in direct disturbance of 
any of these registered or notified contaminated sites.  

Table 6-52 Registered contaminated sites within 2km of the proposal corridor 

Suburb 
Notified site 
address 

Notified activity Location 

Eastern Creek 
M4 Motorway 
Eastbound 

Caltex Service 
Station 

About 1.2 km west of Reservoir 
Road Ramp 

Eastern Creek 
M4 Motorway 
Westbound 

Caltex Service 
Station 

About 0.8 km west of Reservoir 
Road interchange 

Eastern Creek Old Walgrove Road 
Pioneer Road 
Services 

About 1.95 km south-west of 
Westlink M7 interchange 

Emu Heights 
126 Old Bathurst 
Road 

7-Eleven Service 
Station 

About 1.7 km north of Russell 
Street interchange 

Emu Heights 
132 Old Bathurst 
Road 

Woolworths Caltex 
Service Station 

About 1.9 km north of Russell 
Street interchange 

Emu Plains 
283 Great Western 
Highway 

Woolworths Caltex 
Service Station 

About 0.5 km north of Russell 
Street interchange 

Granville 
154-160 Parramatta 
Road 

7-Eleven Service 
Station 

About 1.6 km south east of Pitt 
Street overpass at Marys Hill 

Granville 144 Parramatta Road 
Caltex Service 
Station 

About 1.6 km south east of Pitt 
Street overpass at Marys Hill 
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Suburb 
Notified site 
address 

Notified activity Location 

Greystanes 73 Ettalong Road Mobil Service Station 
About 1.1 km south-west of 
Cumberland Highway interchange 

Jamisontown 
(regulated) 

92 Mulgoa Road 
7-Eleven Service 
Station 

About 1.0 km north-east of Mulgoa 
Road interchange 

Jamisontown 126 Mulgoa Road BP Service Station 
About 0.6 km north-east Mulgoa 
Road interchange 

Merrylands 
295-297 Merrylands 
Road 

7-Eleven Service 
Station 

About 1.2 km south of Burnett 
Street interchange 

Merrylands 
148-150 Woodville 
Road 

Caltex Service 
Station 

About 1.9 km south east of Burnett 
Street interchange 

Merrylands 1-7 & 9-11 Neil Street 
Former Stockfeed 
Manufacturing Site 

About 1.3 km south-east of Burnett 
Street interchange 

Merrylands 
11-19 Centenary 
Road 

St Vincent De Paul 
Society (other 
petroleum) 

About 1.7 km south-east of 
Cumberland Highway interchange 

Merrylands 
West 

3 Centenary Road 
Former Mobil Service 
Station 

About 1.9 km south-east of 
Cumberland Highway interchange 

Minchinbury 
815 Great Western 
Highway 

Mobil Service Station 
About 1.1 km north-west of 
Westlink M7 interchange 

Parramatta 
Corner Pitt & 
Macquarie Streets 

Coleman Oval 
Embankment 

About 1.4 km north-east of Burnett 
Street interchange 

Pendle Hill 
217 Wentworth 
Avenue 

7-Eleven Service 
Station 

About 1.7 km north-west of 
Cumberland Highway interchange 

Penrith 
229-231 Mulgoa 
Road 

Caltex Service 
Station 

About 1.0 km north-east of Mulgoa 
Road interchange 

Prospect 
354 Flushcombe 
Road 

Mobil Service Station 
Approximately 0.8 km north-east of 
Reservoir Road Ramp 

Wentworthville 2 Rawson Road Unspecified Industry 
About 0.3 km east of Cumberland 
Highway interchange 

The desktop review of registered sites and past land uses, combined with information 
collected during the site inspection, resulted in identification of two areas of potential 
contamination concern near the proposal corridor (refer to Table 6-53).  

Historic activities in these two areas of concern, were investigated to determine the 
potential contaminants that may be present, the potential migration pathways 
(directly through exposing and handling contaminated material, through groundwater 
movement or through dispersal in the air) and the resulting risks of these 
contaminants to sensitive receivers. It was concluded, that due to the distance from 
the proposed works should contamination be present the potential contamination risk 
from these two sites is considered low.  

Table 6-53 Areas of potential contamination concern 

Area of 
potential 
concern 

Location 
relative to 
site 

Potentially 
affected 
proposal 
component 

Potential 
contamination 
sources 

Potential 
contaminants 
of concern 

Risk 
rating 

Industrial Site 
Wentworthville 

300 metres 
east 

Cumberland 
Highway 
interchange 

Chemical storage/ 
usage and on-site 
activities 

Metals, 
hydrocarbons 

Low 

Hanson Quarry 
Eastern Creek 

500 metres 
south 

Lane widening 
between 
Roper Road 
and Westlink 
M7 

Fuel storage/ 
usage and on-site 
activities 

Metals, 
hydrocarbons 

Low 
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6.8.3 Potential construction impacts 

The results of the desktop contamination investigation indicate that contamination is 
unlikely to represent a significant constraint to construction. That is, the level of 
contamination that has the potential to be disturbed would not require elements of the 
proposal to be relocated or redesigned. 

It is possible that contaminated soil may be encountered during construction of the 
proposal. Contamination risks therefore need to be adequately managed to remove 
and/or reduce the risk to workers and receiving environments. It is anticipated that 
the potential contamination issues can be adequately managed with the application 
of appropriate construction site management measures, as identified in 
Section 6.8.5.  

It is also possible that construction activities, if not properly managed, may result in 
contamination of soils through accidental spills or leaks of fuels or other chemicals. 
With the implementation of the proposed management measures, the risk of this 
occurring would be minimal. 

6.8.4 Potential operational impacts  

The minor contamination risks associated with the proposal would be limited to the 
construction phase. Once operational, the proposal would not result in any 
disturbance of contaminated soil or groundwater or increase the risk of environmental 
contamination. 

6.8.5 Safeguards and management measures 

Table 6-54 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on soils and contamination.  

Table 6-54 Mitigation measures for contamination  

ID Impact Environmental safeguards Responsibility Timing 

CL-1 Management 
of 
contaminated 
land   

A Contamination Management Plan 
(CMP) will be prepared in accordance 
with the Contaminated Land Act 1997 
and relevant EPA Guidelines. This 
plan will be form part of the CEMP 
and will include at a minimum: 

 Contaminated Land Legislation 
and guidelines including any 
relevant licences and approvals 
to be obtained 

 Identification of locations of 
known or potential 
contamination and preparation 
of a map showing these 
locations  

 Identification of rehabilitation 
requirements, classification, 
transport and disposal 
requirements of any 
contaminated land within the 
construction footprint 

 Contamination management 
measures including waste 
classification and reuse 
procedures and unexpected 
finds procedures 

 Monitoring and sampling 
procedure for landfill seepage 

Construction 
contractor  

Pre-
construction, 
construction   
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ID Impact Environmental safeguards Responsibility Timing 

(leachate) 

 A procedure for dewatering and 
disposal of potentially 
contaminated liquid waste 

 In the event that indications of 
contamination are encountered 
(known and unexpected, 
including odorous or visual 
indicators), work in the area will 
immediately cease until a  
contamination assessment can 
be prepared to advise on the 
need for remediation or other 
action, as deemed appropriate 

 A process for reviewing and 
updating the plan. 

The CMP would be reviewed by Roads 
and Maritime’s Senior Environment 
Officer and Roads and Maritime’s 
Land Management Specialist prior to 
the commencement of works. 

CL-2 Human 
Exposure to 
contaminated 
land 

The CEMP will include environmental 
awareness training for construction 
staff to include the procedures for 
identification, reporting and 
management of contaminated land. 

Construction 
contractor 

Pre-
construction, 
construction 

CL-3 Identification of 
contaminated 
land 

In the event that indications of 
contamination are encountered (known 
and unexpected, such as odorous or 
visually contaminated materials), work 
in the area will cease until a 
contamination assessment can be 
prepared to advise on the need for 
remediation or other action, as 
deemed appropriate. 

Construction 
contractor 

Construction  

CL-4 Handling and 
disposal of 
contaminated 
materials 

Any soils that are contaminated 
through accidental spills or fuels or 
chemicals will be removed from site by 
a licenced contractor and disposed of 
at an appropriately licenced facility. 

Construction 
contractor 

Construction  

CL-5 Notification of 
contaminated 
land 

NSW EPA will be notified of 
contaminated land in accordance with 
Section 60 of the Contaminated Land 
Management Act 1997. 

Roads and 
Maritime 

Construction, 
operation   
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6.9  Air quality  

The extent and magnitude of potential impacts of the proposal on air quality are 
presented in this section, together with safeguards and management measures to 
manage any negative impacts. 

6.9.1 Assessment criteria  

Air quality issues can arise when emissions from an activity reduce the ambient air 
quality. Air quality criteria are used to assess the potential for air quality changes to 
adversely affect health or cause a nuisance.  

During construction, the most significant air quality issues relate to emissions from 
construction equipment and vehicles, and particulate emissions (mainly dust) which, 
in extreme cases have the potential to affect health. There are various classifications 
of particulate matter. The NSW Environment Protection Authority (EPA) provides 
assessment criteria for: 

 Total suspended particulates (TSP) 

 Particulate matter with equivalent aerodynamic diameter less than or equal to 
10 microns (PM10) 

 Deposited dust. 

During operation, the most substantial emissions to air are those associated with 
vehicles. These emissions include:  

 Oxides of nitrogen (NOx) 

 Carbon monoxide (CO) 

 Sulfur dioxide (SO2) 

 Particulate matter (PM10). 

The EPA has set air quality assessment criteria as part of its Approved Methods for 
the Modelling and Assessment of Air Pollutants in NSW (DEC, 2005). Table 6-55 
summarises the EPA air quality assessment criteria that are relevant to the proposal. 

Table 6-55 NSW EPA assessment criteria for relevant air pollutants  

Pollutant Averaging Time Criterion 

Carbon monoxide (CO) 
Maximum 1-hour average 30 mg/m

3
 

Maximum 8-hour average 10 mg/m
3
 

Nitrogen dioxide (NO2) 
Maximum 1-hour average 246 µg/m

3
 

Annual average 62 µg/m
3
 

Sulfur dioxide (SO2) 

1 hour 570 µg/m
3
 

24 hours 228 µg/m
3
 

Annual 60 µg/m
3
 

Photochemical oxidants (as ozone) 
1 hour 214 µg/m

3
 

4 hours 171 µg/m
3
 

Particulate matter (as PM10) 
Maximum 24-hour average 50 µg/m

3
 

Annual average 30 µg/m
3
 

Total suspended particulates (TSP) Annual average 90 µg/m
3
 

Deposited dust 
Annual average (maximum increase) 2 g/m

2
/month 

Annual average (maximum total) 4 g/m
2
/month 

µg/m
3 

= micrograms per cubic metre 
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6.9.2 Existing environment 

No air quality monitoring was carried out specifically for this proposal, but the NSW 
Office of Environment and Heritage (OEH) operates air quality monitoring stations at 
nearby locations. The St Marys station is located near the Mamre Road interchange 
and a Prospect station is located near the Prospect Highway interchange. Both 
stations record O3, NO2 and PM10. In addition, the Prospect station records SO2, and 
CO. 

Data for 2013 and 2014 year to October have been analysed to assess existing air 
quality in the vicinity of the proposal. Recorded levels of SO2, CO, O3, and NO2 were 
well within the daily and annual criteria.  PM10 level met the annual criterion; 
however, a bushfire in 2013 resulted in an exceedance of the 24 hour average 
criterion.   

To allow for variability in natural events, the national standards allow for up to five 
days each year when PM10 can be above the standard.  Considering this allowance, 
PM10 levels met the standard in 2013.   

Based on historical levels of air pollutants, air quality in the proposal location is good 
to fair, notwithstanding a few very poor days in 2013 due to bushfires. 

Sensitive receivers 

Sensitive receivers have been identified as part of the noise and vibration 
assessment (refer to Section 6.5). There are a number of locations where sensitive 
receivers, including residences, education and community facilities, are present close 
to the road corridor, as summarised in Table 6-56. This table includes an indication 
of the shortest distance between the receiver and roadside. 

Table 6-56 Closest sensitive receivers  

Interchange location Closest receiver  (metres) 

Burnett Street 25 

Cumberland Highway 15 

Roper Road 30 

Mamre Road 25 

Northern Road 30 

Mulgoa Road 25 

Potential locations for construction compounds have been identified and assessed in 
Section 3, however these may change during the detailed construction planning 
process. The compound sites in close proximity to sensitive receivers include: 

 Burnett Street 

 Coleman Street 

 Cumberland Highway 

 Roper Road 

 The Northern Road 

 Mulgoa Road 

 Russell Street. 

6.9.3 Potential construction impacts 

The potential impacts on air quality during construction would be generated by: 

 Exhaust and particulate emissions from construction machinery 

 Dust from handling of soil  

 Wind erosion from exposed areas including construction corridor and 
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compounds 

 Tyre generated dust 

 Uncovered loads. 

The impacts of exhaust emissions from construction machinery would be minor and 
intermittent and unlikely to extend beyond construction site boundaries. Impacts, in 
terms of amenity and human health, therefore focus on particulate emissions.  Areas 
of construction in close proximity to sensitive receptors and/or those activities 
generating greater emissions are considered to represent a higher risk of adverse 
impacts. 

There are the potential for air quality impacts in areas where construction compounds 
are located in close proximity to residences or community facilities. In addition there 
is the potential for dust generation on areas where significant earthworks are to be 
undertaken such as the interchanges listed in Table 6-56.  

Any dust impacts would be limited to minor, short-term effects and would be unlikely 
to extend to residential properties or have adverse effects on public health. The 
potential for dust generation during construction can also be readily mitigated through 
the implementation of standard dust suppression techniques. 

6.9.4 Potential operational impacts 

Operational impacts on air quality are largely dependent on the volume of traffic, its 
average speed, composition (eg heavy vehicle proportions), road gradient and 
driving conditions (eg congestion).   

Hence air pollutant source emission rates can be reduced by optimising vehicle 
speed. This includes maintaining free flowing traffic, reducing congestion and limiting 
the requirement for idling and acceleration/deceleration. 

One of the primary objectives of the proposal is to ease congestion rather than 
increase capacity of the M4 Motorway, with the exception of the section between the 
Westlink M7 and Roper Road interchanges where widening would result in a minor 
increase in capacity. Traffic flows should be improved and air emissions reduced 
accordingly.  

For the widening works the land to the south of the motorway corridor is undeveloped 
and, whilst there is residential development approximately 50 metres north of the 
motorway corridor in this location, the widening is to occur in the median, so would 
not bring the road any closer to these sensitive receivers.   

Many of ramps would be widened and lengthened. In some cases this may bring the 
road closer to existing residences; however, would not directly result in an increase in 
traffic using the ramps or gradient, hence associated air quality impacts would be 
negligible. 

For those residences within close proximity (less than around 30 metres from the 
existing road (refer to Table 6-56)) or those residences which would be brought 
closer to the interchange as a result of the proposal, air quality impacts from vehicle 
emissions may already exist.  

Experience from Smart Motorways schemes currently in operation in Melbourne, 
New Zealand, the United Kingdom and the United States has shown the benefits 
during peak periods include travel time reduction, increased flow on the ramps and a 
reduction in delays, which has an associated reduction in vehicle emissions. It is 
expected that there would be positive air quality impacts for residents in the vicinity of 
the ramps through improving the flow of traffic through these interchanges. 
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6.9.5 Safeguards and management measures 

Table 6-57 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on air quality.  

Table 6-57 Mitigation measures for air quality  

ID Impact Environmental safeguards Responsibility Timing 

AQ-1 Impacts to 
air quality 
during 
construction  

An Air Quality Management Plan (AQMP) 
will be prepared as part of the CEMP. 
The plan will include but not be limited to: 

 A map identifying locations of 
sensitive receivers 

 Identification of potential 
risks/impacts due to the 
work/activities as dust generation 
activities 

 Management measures to minimise 
risk including a progressive 
stabilisation plan 

 A process for monitoring dust on site 
and weather conditions 

 A process for altering management 
measures as required. 

Construction 
contractor 

Pre-
construction  

AQ-2 Impacts to 
air quality 
during 
construction   

The management measures within the 
AQMP will include but not limited to: 

 Vehicles transporting waste or other 
materials that have a potential to 
produce odours or dust are to be 
covered during transportation 

 Dust will be suppressed on stockpiles 
and unsealed or exposed areas using 
methods such as water trucks, 
temporary stabilisation methods, soil 
binders or other appropriate practices 

 Disturbed areas will be minimised in 
extent and rehabilitated progressively 

 Speed limits will be imposed on 
unsealed surfaces 

 Stockpiles will be located as far away 
from residences and other sensitive 
receivers 

 Works (including the spraying of paint 
and other materials) will not be 
carried out during strong winds or in 
weather conditions where high levels 
of dust or air borne particulates are 
likely 

 Plant, vehicles and equipment will be 
maintained in good condition and in 
accordance with manufacturer’s 
specifications 

 Plant and machinery will be turned off 
when not in use 

 No burning of any timbers or other 
combustible materials will occur on 
site 

 Visual monitoring of air quality will be 
undertaken to verify the effectiveness 
of controls and enable early 
intervention 

 Work activities will be reprogrammed 

Construction 
contractor  

Pre-
construction  
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ID Impact Environmental safeguards Responsibility Timing 

if the management measures are not 
adequately restricting dust 
generation. 

AQ-3 Air quality 
monitoring 

In locations in close proximity to sensitive 
receivers a dust monitoring program will 
be prepared to identify appropriate dust 
monitoring parameters, locations, 
monitoring frequencies and corrective 
actions should results indicate adverse 
dust impacts. 

Construction 
contractor 

Pre- 
construction  
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6.10 Non-Aboriginal heritage 

The extent and magnitude of potential impacts of the proposal on non-Aboriginal 
heritage are assessed in the Statement of Heritage Impact (Artefact Heritage, 2014), 
which is provided in Appendix H. A summary of the assessment is presented in this 
section. 

6.10.1 Methodology  

Register searches  

A search of the following non-Aboriginal heritage registers and previous heritage 
assessments was carried out in March 2013 to identify heritage places within or near 
the proposal. The following data registers were searched:  

 State Heritage Register (SHR) (NSW) 

 Commonwealth Heritage List 

 World Heritage List 

 Roads and Maritime s170 Register 

 Sydney Water s170 Register  

 Department of Planning and Environment s170 Register  

 Energy Australia s170 Register 

 RailCorp s170 Register  

 Holroyd Local Environment Plan 1991 

 Holroyd Local Environment Plan 2012 (Draft)  

 Blacktown Local Environment Plan 1988 

 Blacktown Local Environment Plan 2013 (Draft) 

 Penrith Local Environment Plan 2010 

 Holroyd Development Control Plan 2007  

 Blacktown Development Control Plan 2006 

 Penrith Development Control Plan 2010 

 Register of the National Trust (RNT)  

 Register of the National Estate (RNE).  

Site surveys  

A site survey was conducted on 28 March 2013 to verify any previously recorded 
historical items and associated heritage curtilages identified during the register 
searches. The site surveys also aimed to identify any previously unrecorded 
historical heritage items and archaeological sites, and to assess the potential 
occurrence of archaeological resources on site.  

6.10.2 Existing environment 

History of the study area  

Exploration to the west of Sydney Cove began soon after first settlement, as it was 
found that the sandstone soils of coastal Sydney were unsuited for cultivation. 

From 1788 to 1789, a track from Parramatta to the Nepean River was developed. In 
1815 and 1817, William Cox led the construction of the Great Western Highway from 
the Nepean River through the Blue Mountains and completed the section of the 
Great Western Road between Emu Plains and Parramatta. In 1928, the Great 
Western Road was renamed the Great Western Highway.   

During the early 1800s, rural development was scattered along the site of the 
present-day M4 Motorway. In areas with fertile soils, small land grants were made to 
former convicts to establish a steady supply of grain and other crops for the colony. 
Larger grants were offered to wealthy individuals, such as military officers, officials 
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and merchants, for land at a further distance from rivers and creeks. From the 1850s, 
construction of a railway line prompted rapid subdivision and development along the 
route. 

After World War II, there was an increased demand for housing following rapid urban 
growth and expansion. Motor traffic and congestion along Parramatta Road led to the 
planning of the M4 Motorway. In 1951, a corridor for the M4 Motorway was reserved. 
During the early 1970s, the Department of Main Roads began construction of the M4 
Motorway between Prospect and Penrith. During the 1980s, a second section of the 
M4 Motorway was constructed in various stages between Concord and Parramatta. 
The two sections of motorway were linked by the construction of a 10 kilometre road 
between 1989 and 1992. Various sections of the M4 Motorway have since been 
upgraded and widened.  

Listed heritage items near the proposal area   

There are 15 listed heritage items located within and near the proposal area. These 
listed heritage items are discussed in Table 6-58.  
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Table 6-58 Listed heritage items near the proposal area  

Item Address/ 
Location 

Lot/DP  Listing  
(Item ID) 

Significance Proximity to proposal footprint 

Rowing course, 
Nepean River 

Nepean River, 
downstream of 
M4 crossing, 
Penrith 

N/A Penrith LEP 2010 (2260148) Local Item is adjacent to north east side of M4 
Motorway crossing of the Nepean River.  

“Mamre” (historic 
homestead) 

Mamre Road, St 
Marys 

Lot 1 DP 530579 SHR, DP&I s.170 Register, 
Penrith LEP 2010 (2260228), 
RNE and RNT (S8846) 

State SHR listing boundary is close to proposal 
footprint on south west side of Mamre Road 
interchange. Section 170 and LEP listing 
boundaries are adjacent to proposal footprint 
on south west side of interchange.   

St Bartholomews 
Church and Cemetery 

Ponds Road, 
Prospect 

Lot 221 DP 812455, Lot 
224 DP 812455 and Lot 1 
DP 325874 

SHR, Blacktown LEP 1988, 
Blacktown Draft LEP 2013 (I63), 
RNE and RNT (S9797) 

State Northern and western edge of item extends 
into the edge of proposal footprint at the north 
eastern side of Prospect Highway interchange. 

Prospect Post Office 
(former)/ Old Post 
Office Cottage 

23 Tarlington 
Place, Prospect 

Lot 140 DP 1003460  SHR, DP&I s.170 Register, 
Blacktown LEP 1988, and 
Blacktown Draft LEP 2013 (I66) 

State Item located adjacent to proposal footprint on 
northern side of main line motorway east of 
Prospect Highway interchange. 

“Bridestowe” (house) 568 Reservoir 
Road, Prospect 

Lot C DP 374323  Blacktown LEP 1988 and 
Blacktown Draft LEP 2013 (I64) 

Local Close to proposal footprint in the area south 
east of the Reconciliation Road connection. 

Hicks’ Dairy Reservoir Road, 
Prospect 

Part Lot 19 DP 802753 Blacktown Draft LEP 2013 (I65) Local Close to proposal footprint in the area south 
east of the Reconciliation Road connection. 

Prospect Reservoir 
and surrounding area 

Reservoir Road, 
Prospect 

Lot 7 DP 1015294, Part 
Lot 1 DP 1062094, Lot 2 
DP 1062094, Lot 304 DP 
1122291, Lot 2 DP 
218194, Part Lot 1 DP 
270644, Part Lot 18 DP 
270644, Part Lot 8 DP 
270644, Lot 1 DP 
832281, Lot 2 DP 
832281, Lot 4 DP 
832281, Lot 1 DP 845354 
and Lot 5 DP 861815 

SHR, Sydney Water s.170 
Register and RNT (S11562) 

State Adjacent to proposal footprint on south-western 
and south-eastern side of Reservoir Road 
interchange and adjacent areas of Reservoir 
Road and the main line motorway. 
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Item Address/ 
Location 

Lot/DP  Listing  
(Item ID) 

Significance Proximity to proposal footprint 

Prospect Landscape 
Conservation Area 

Reservoir Road 
Prospect 

Part of Cumberland Plain 
Remnant Communities 
Landscape Conservation 
Area 

RNT (S9361) Local Unknown (RNT listing does not provide item 
boundaries). 

“Essington” (late 
Victorian/ Federation 
residence, garden 
setting and trees) 

2, 4, 6, 8 Bridge 
Road, 
Westmead/ 
Wentworthville 

Lot 57B DP 357142, Lot 
58 DP 33085 and Lot 1 
DP 34635 

SHR, Holroyd LEP 1991 (23), 
Holroyd Draft LEP 2012 (I546) 
and RNT (S7446) 

State Close to proposal footprint on northern side of 
main line motorway between Cumberland 
Highway and Coleman Street. 

“The Wattles”, 
(Victorian/ Georgian 
residence) 

245 Great 
Western 
Highway, South 
Wentworthville 

Lot 100 DP 878926 Holroyd LEP 1991 (67) and 
Holroyd Draft LEP 2012 (I98) 

Local Within works footprint along main line 
motorway between Cumberland Highway and 
Coleman Street. 

Milestone group, 
Parramatta to 
Greystanes 

Great Western 
Highway, 
Greystanes 

N/A Holroyd LEP 1991 (68) and 
Holroyd Draft LEP 2012 (I26) 

Local One milestone within proposal footprint on 
main line motorway between Cumberland 
Highway and Coleman Street. One milestone 
adjacent to proposal footprint at Cumberland 
Highway interchange. 

Parramatta West 
Public School (c. 
1887) 

Railway Street, 
Granville 

Lot 407 DP 729082 and 
Lot 2 DP 1113697 

Holroyd LEP 1991 (132) and 
Holroyd Draft LEP 2012 (I13) 

Local Adjacent to proposal footprint on northern side 
of main line motorway east of Burnett Street. 

Former Headmaster’s 
House – Parramatta 
West Public School  

59b Franklin 
Street, Mays Hill 

Lot 1 DP 1113697 Holroyd LEP 1991 (42) and 
Holroyd Draft LEP 2012 (I58) 

Local Close to proposal footprint on northern side of 
main line motorway east of Burnett Street. 

“Boori” (Victorian 
Italianate residence 
and grounds)  

20 Ledger Road, 
Merrylands 

Lot 10 DP 712035 Holroyd LEP 1991 (94), Holroyd 
Draft LEP 2012 (I65) and RNT 
(S6809) 

Local Adjacent to proposal footprint on southern side 
of main line motorway east of Burnett Street. 

“Carrington”, Victorian 
Italianate residence 
and grounds 

8 Ledger Road, 
Parramatta 

Lot 1 DP 613256 Holroyd LEP 1991 (93), Holroyd 
Draft LEP 2012 (I85) and RNT 
(S8227) 

Local Close to proposal footprint on southern side of 
main line motorway east of Burnett Street. 
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Previously unlisted heritage items  

No unlisted heritage items or sites of significant archaeological potential were 
recorded within the proposal area. 

Non-Aboriginal heritage archaeological potential  

Two Archaeological Management Units identified in the Parramatta Historical 
Archaeological Landscape Management Study are located in the vicinity of the 
proposal footprint (refer to Table 6-59). These areas have been identified as having 
moderate archaeological potential. The proposal would not disturb any other sites of 
significant archaeological potential.  

Table 6-59 Archaeological Management Units near the proposal area  

AMU 
reference 

Location Archaeological 
research 
potential 

Significance 

2889 Sports fields and 
reserves within Mays 
Hill, namely Jones Park 
and Freame Park (and 
the adjacent reserve). 
Jones Park is located 
between Burnett, 
Banks, Pitt and 
Landsdowne Streets. 
Freame Park includes 
the reserve adjacent to 
the M4 Motorway and is 
bounded by Burnett, 
Rees and Margaret 
Streets, and allotments 
along Peggy Street and 
Belinda Place.  

Moderate Local significance. Area used for farming in 
the 1970s, first by the Government in part of 
Jones Park and then by Hassall in Freame 
Park. These parks have remained largely 
undeveloped throughout the twentieth 
century. The area was probably used by 
Aboriginal groups before European 
occupation and physical archaeological 
evidence of this may survive. This evidence 
could include ecological samples, open 
deposits and scatters, and individual 
artefacts, which have potential to yield 
information about the pre-European 
landscape. Archaeological evidence within 
this area is likely to be largely intact but 
subject to minor disturbance in some areas.  

3094 Bounded by the Great 
Western Highway, the 
M4 Motorway, Burnett 
and Pitt Streets. Streets 
within this boundary 
include O'Reilly, Napier, 
Banks, Landsdowne, 
Crimea, Railway, 
Young, Auburn, Franklin 
and Steele Streets, and 
Pitt Lane.  

Moderate Local significance. Early European land use 
comprised cattle grazing. Area used mostly 
for residential purposes since the late 
1850s. Physical archaeological evidence 
within this area may include structural 
features, intact subfloor deposits, open 
deposits and scatters, and individual 
artefacts, which have potential to yield 
information about nineteenth-century 
housing. Archaeological evidence within 
this area is likely to be largely intact.  

Source: Godden Mackay Logan (2001) 

6.10.3 Potential construction impacts 

During construction, the proposal would have no direct physical impacts on non-
Aboriginal heritage items. However, construction activities have the potential for 
indirect impacts to occur. These include:  

 Vibration-generating activities near heritage items. These impacts would be 
managed through the application of vibration safeguards, as outlined in 
Section 6.5  

 Minor visual impacts associated with construction activities. These impacts 
would be managed through the application of visual safeguards, as outlined in 
Section 6.3 

 Inadvertent damage to heritage items. Should damage occur, mitigation 
measures would be applied to repair any damage to pre-construction condition 
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after the work has finished (refer to Table 6-61) 

 Exposure of unexpected subsurface remains and other potential heritage 
items. These impacts would be managed through the application of relevant 
safeguards (refer to Table 6-61).   

Potential construction impacts on identified heritage items are summarised in Table 
6-60.  

Table 6-60 Summary of construction impacts on non-Aboriginal heritage items  

Item Significance Physical 
impact 

Visual impact Impact 

Rowing course, 
Nepean River 

Local None None Negligible 

“Mamre” (historic 
homestead) 

State None None Negligible 

St Bartholomews 
Church and 
Cemetery 

State None Some views toward the 
entry ramp to the south of 
the item are available 
from the cemetery. 
However, the addition of 
the proposed new lane 
and maintenance bay 
would make only minimal 
difference to the existing 
views and would not have 
a significant impact on the 
views or setting of the 
item. The VSLS on the 
entry ramp would be 
located to the south of a 
band of trees screening 
views toward the sign 
from the church and 
cemetery. 

Short term visual impacts 
associated with the 
construction compound. 

Low 

Prospect Post Office 
(former)/ Old Post 
Office Cottage 

State  None None Negligible 

“Bridestowe” (house) 
and Hicks Dairy 

Local  None None Negligible 

Prospect Reservoir 
and surrounding area 

State None VMS on Reservoir Road 
would have minor visual 
impact on the bushland 
within the item’s curtilage, 
to the north of Peter Brock 
Drive. However this would 
have minimal impact on 
the heritage significance 
of the item. Construction 
activities are located in 
the immediate vicinity of 
the Prospect Reservoir 
boundary. Any visual 
impacts associated with 
construction activities 
would be temporary and 
would not impact the 
heritage significance of 
the area in the long-term.   

Low 



 

M4 Smart Motorway                                                  308 
Review of Environmental Factors 

Item Significance Physical 
impact 

Visual impact Impact 

Prospect Landscape 
Conservation Area 

Local  None  None Information on the 
boundaries of this is 
not provided in the 
RNT listing. The 
location of the item 
is assumed to 
coincide generally 
with Prospect 
Reservoir. As the 
impacts of the 
proposal in the 
vicinity of the 
Prospect Reservoir 
are focussed around 
Reservoir Road and 
would not affect 
remnant bushland, it 
is assumed that the 
proposal would not 
impact the heritage 
values of the area.  

“Essington” (late 
Victorian/ Federation 
residence, garden 
setting and trees) 

State None None Negligible 

“The Wattles”, 
(Victorian/ Georgian 
residence) 

Local  None None Negligible 

Milestone group, 
Parramatta to 
Greystanes 

Local  None None Negligible 

Parramatta West 
Public School (c. 
1887) and Former 
Headmaster’s House 
– Parramatta West 
Public School 

Local None None Negligible 

“Boori” (Victorian 
Italianate residence 
and grounds)  

Local None None Negligible 

“Carrington”, 
Victorian Italianate 
residence and 
grounds 

Local  None None Negligible 

 

6.10.4 Potential operational impacts 

During operation, the proposal would have potential minor visual impacts at Prospect 
Reservoir and surrounding area (due to the location of a VMS) and St Bartholomew’s 
Church and Cemetery (due to the location of the VSLS on the entry ramp).  

Provided that all relevant safeguards and management measures are implemented 
(refer to Table 6-61), no other heritage items and associated curtilages are 
anticipated to be negatively impacted during operation.  
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6.10.5 Safeguards and management measures 

Table 6-61 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on non-Aboriginal heritage.  

Table 6-61 Mitigation measures for non-Aboriginal heritage  

ID Impact Environmental safeguards Responsibility Timing 

NA-1 Impacts to non-

Aboriginal heritage 

items during 

construction   

A Non-Aboriginal Heritage 
Management Plan (AHMP) will be 
prepared and included in the CEMP. 
This plan will include but not be 
limited to the following: 

 A map identifying locations of 
items or sites (including 
curtilages) which are to be 
protected and those which are 
to be destroyed/impacted and 
no-go zones 

 Identification of potential 
environmental risks/impacts due 
to the works/activities 

 Management measures to 
minimise the potential risk 

 Mitigation measures to avoid 
risk of harm and the interface 
with work activities on site 

 Implementation of mitigation 
measures to protect identified 
heritage items or areas 

 Identify in toolbox talks where 
management of non-aboriginal 
heritage is required such as 
identification of no go zones and 
responsibilities under the 
Heritage Act 1977 and any 
obtained permits or exemptions 

 A stop works procedure in the 
event of actual or suspected 
potential harm to a heritage 
feature/place 

 Requirement to comply with 
Roads and Maritime’s Standard 
Management Procedure -
Unexpected Archaeological 
Finds, 2012. 

Pre-construction  Construction 

contractor  

NA-2 Discovery of non-

Aboriginal heritage 

items  

If unexpected heritage item/s, 

archaeological remains or potential 

relics are uncovered during the 

works, all works will cease in the 

vicinity of the material/find and the 

Standard Management Procedure - 

Unexpected Archaeological Finds 

(Roads and Maritime, 2012) will be 

followed. 

Construction 

contractor  

Construction  
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6.11 Socio-economic, land use and property  

The extent and magnitude of potential socio-economic impacts of the proposal are 
presented in this section, together with safeguards and management measures to 
manage any negative impacts. 

6.11.1 Methodology  

The study area for the assessment includes those communities that are likely to be 
most affected by the proposal’s construction and operation. This includes the local 
government areas (LGAs) of City of Holroyd, Blacktown City and Penrith City. The 
description of the existing environment primarily uses data from the Australian 
Bureau of Statistics (ABS) 2011 Census of Population and Housing. Other publicly 
available information, such as government reports and council websites, were also 
accessed.  

The methodology for the socio-economic assessment was guided by the Draft 
Environmental Impact Assessment Practice Note: Socio-economic Assessment (EIA-
N05) using a moderate level of assessment (Roads and Maritime, 2013).  

6.11.2 Existing environment 

Population and growth  

At a regional level, the study area had an estimated resident population of 624,502 
people in June 2013 (ABS, 2013), of which around 52 per cent of the population 
resided in the Blacktown LGA. Between 2008 and 2013, the region’s population grew 
by about 54,611 people, or 9.6 per cent. This was above the rate of population 
growth recorded for NSW over the same period (6.7 per cent). Holroyd and 
Blacktown LGAs recorded relatively high population growth, with each experiencing 
population growth at about 11 per cent over the five years.  

LGAs near the proposal are expected to experience a rate of population growth 
above that of Greater Sydney. Between 2011 and 2031, the combined population of 
the LGAs is projected to increase by about 44.9 per cent, compared to 36.8 per cent 
in Greater Sydney (NSW Department of Planning and Environment, 2014).  

Communities surrounding interchanges at Coleman Street, Cumberland Highway 
and Mulgoa Road are generally more densely populated, with larger numbers of 
people and dwellings, while communities near interchanges at Prospect Highway, 
Reservoir Road, M7 Westlink and Wallgrove Road generally have lower populations 
and fewer dwellings (refer to Table 6-62). Figure 6-18 depicts the population 
densities surrounding the interchanges.  

Table 6-62 Population characteristics surrounding interchanges  

Interchange Suburb/s Population Number of 

dwellings 

Burnett Street Merrylands 1,732 576 

Coleman Street Mays Hill  

South Wentworthville 

2,235 836 

Cumberland Highway 

Prospect Highway Prospect 

Huntingwood 

Eastern Creek  

475 188 

Reservoir Road  

M7 Westlink 

Wallgrove Road  

Roper Road Colyton  1,421 449 
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Interchange Suburb/s Population Number of 

dwellings 

Mamre Road St Marys 1,522 581 

The Northern Road Orchard Hills 1,677 550 

Mulgoa Road Regentville  

Jamisontown  

2,354 887 

Russell Street Emu Plains 

Leonay  

1,022 398 

Total  12,438 4,465 

Demographic characteristics  

The population of the regional study area is characterised by: 

 A relatively young population, with the median age ranging from 32 to 34 years, 
compared to 36 years in Greater Sydney, and relatively high proportions of 
young children (aged 0 to 14 years). In 2011, about 22.6 per cent of the 
population were aged 14 years or under compared to 19.2 per cent in Greater 
Sydney 

 Culturally diverse communities with high proportions of people born overseas 
and who speak a language other than English compared to Greater Sydney. 
The regional study area also had a high proportion of Aboriginal residents 
compared to Greater Sydney, although this was consistent with the State 
average 

 Higher levels of family households compared to Greater Sydney, reflecting the 
area’s younger population. The majority of dwellings in the region comprise 
separate houses, with a high proportion of houses either owned or being 
purchased compared to Greater Sydney  

 Slightly higher levels of people in need for assistance compared to Greater 
Sydney. In 2011, 4.6 per cent of people in the region required assistance in 
one or more of the three core activity areas of self-help, mobility or 
communication due to disability, a long term health condition or old age, 
compared to 4.4 per cent for Greater Sydney.  

Workforce participation, employment and income 

The study area has similar rates of workforce participation compared to Greater 
Sydney. In 2011, about 63 per cent of the region’s working aged population 
participated in the workforce and were either working or looking for work. This is 
compared to 61.7 per cent in Greater Sydney. The study area also had higher levels 
of unemployment compared to Greater Sydney. About 6.6 per cent of the workforce 
was unemployed in 2011, compared to about 5.7 per cent in Greater Sydney.  
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Manufacturing, retail trade, health care and social assistance are the dominant 
industries of employment in the regional study area. In 2011, about 12.1 per cent of 
workers were employed in the manufacturing industry, compared to 8.5 per cent in 
Greater Sydney. This reflects the presence of large manufacturing sites such Arnotts 
and Cadbury-Schweppes, iron and steel manufacturing and fabrication and industrial 
machinery and equipment manufacturing. Also located in the study area are a high 
number of distribution centres and warehouses, which serve as key centres of 
employment for residents. The retail trade and health care and social assistance 
industries were also significant industries of employment, although the proportions of 
workers employed in these industries were in line with averages recorded for Greater 
Sydney. 

In 2011, the regional study area recorded low proportions of high income households 
(ie those earning more than $2,000 per week) compared to Greater Sydney. Median 
weekly household incomes ranged from $1,209 per week in the Holroyd LGA to 
$1,398 per week in the Penrith LGA. This was below the median household income 
for Greater Sydney, at $1,447 per week. The low proportion of high income 
households in the regional study area may be reflective of the higher unemployment 
rate. Holroyd LGA particularly recorded a high proportion of low income households, 
with about 21.5 per cent of households reporting an income of $600 or less per week. 
This is compared to 18.2 per cent for Greater Sydney.  

Access and connectivity  

Private vehicle was the dominant mode of travel to work for residents. In 2011, about 
67.1 per cent of residents in the study area travelled to work by car, either as the 
driver or passenger. This is compared to 58.2 per cent in Greater Sydney. The study 
area also recorded high levels of motor vehicle ownership. 

Major interchanges along the highway occur at the Cumberland Highway, the 
Westlink M7 Motorway and the Northern Road. Other interchanges occur at Burnett 
Street, Coleman Street, Prospect Highway, Reservoir Road, Wallgrove Road, Roper 
Road, Mamre Road, Mulgoa Road and Russell Street. There is also a minor 
interchange with the service centres at Prospect. The study area also includes local 
roads that cross the proposal. These roads provide important access and 
connectivity for residential and commercial areas near the proposal. A number of 
these local roads pass under the M4 Motorway including Centenary Road, Brabham 
Drive, Bellevue Road and River Road. Pitt Street, Ettalong Road, Beresford Road, 
Greystanes Road, Clunies Ross Street, Bennett Road, Kent Road and Kingswood 
Road travel over the M4 Motorway on bridges.  

No bus routes currently use the M4 Motorway, although a number of bus routes 
service the arterial roads crossing the M4 Motorway. The M4 Cycleway is located 
south of the M4 Motorway between Pitt Street and the Cumberland Highway 
interchange. The three kilometre path includes sections of dedicated bicycle path, 
shared path and the partial use of the M4 Motorway shoulder. Cyclists are permitted 
to use the shoulders of the M4 Motorway within the proposal area.  

Community values 

Local amenity and character in the study area is generally characterised by a 
diversity of land uses including suburban residential neighbourhoods, rural 
landscapes, urban housing, major community facilities including open space and 
parkland, areas of commercial and industrial uses and major transport corridors.  

Access to transport infrastructure, including roads and public transport, was identified 
in the Holroyd Community Strategic Plan as being important to residents for 
maintaining and improving local and regional connections.  
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Social infrastructure  

Social infrastructure and community facilities located near the proposal include 
schools, places of worship, public parks, a cemetery, fire station and child care 
centre (refer to Table 6-63).  

Table 6-63 Social infrastructure and community facilities located near proposal 
interchanges  

Interchange Social infrastructure/ community 

facility 

Location 

Burnett Street  Parramatta West Public School Auburn and Young Street, Parramatta 

Antiochian Orthodox Church Burnett Street, Parramatta  

Calvary Assembly of God Church Auburn Street, Parramatta 

Freame Park Burnett Street, Mays Hill  

Coleman Street Westmead Rehabilitation Hospital Coleman Street, Merrylands 

Sydney Murugan Temple Great Western Highway, Mays Hill  

Childcare Centre Hawkesbury Road, Westmead 

Foursquare Church/Essington Christian 

Academy 

Bridge Road, Westmead 

Cumberland 

Highway 

Aurora Medical Centre Old Prospect Road, South 

Wentworthville 

Carolyn Street Park Old Prospect Road, Wentworthville 

Prospect Highway St Bartholomew’s Church and 

Cemetery 

Ponds Road, Prospect 

St Mark Coptic Catholic Church Reservoir Road, Prospect 

Reservoir Road Boiler Paddock (uses TBC) Reservoir Road 

M7 Westlink None N/A 

Wallgrove Road None N/A 

Roper Road None N/A 

Mamre Road Monfarville Reserve Monfarville Street, St Marys 

The Northern 

Road 

Penrith Christian School Simeon Road, Orchard Hills 

Imagine Nations Church Simeon Road, Orchard Hills 

Mulgoa Road Regentville Fire Station Jeanette Street, Regentville 

Regentville Rural Fire Brigade  Jeanette Street, Regentville 

Regentville Hall NSW Jeanette Street, Regentville  

Kids Academy (childcare – 130 

capacity) 

Factory Road, Regentville 

Russell Street Hollier Reserve  Tattersall Place, Emu Plains  

Emu Plains Sporting and Recreation 

Club 

Leonay Parade, Leonay  

Great Western 

Highway Lapstone 

RAAF Base Glenbrook Knapsack Street, Leonay  

 



 

M4 Smart Motorway                                                  317 
Review of Environmental Factors 

Local business and industry  

Local business and industry near the proposal are mainly concentrated at the eastern 
end of the M4 Motorway in the LGAs of Holroyd and Blacktown (refer to Table 6-64).  

Located south west of the M7 Westlink and Wallgrove interchanges is the Western 
Sydney Employment Area (WSEA). WSEA is designated land for industry and 
employment, catering for transport and logistics, warehousing and office space. 
Approximately 1,750 hectares of the land is zoned as employment land, and 6,350 
hectares is zoned as future employment land. Much of the existing land uses within 
the WSEA are rural land uses that include rural residential, farming, agricultural 
research and community-related land uses.  

Table 6-64 Business and industry located near proposal interchanges   

Interchange Business  Location 

Cumberland Highway Olympic Batteries 

Ibis Budget Hotel Wentworthville 

Great Western Highway, 

Wentworthville 

Various warehouses and large 

scale retail including Kennards 

Self Storage, Colortile, Fulcher’s 

Alex Sydney Caravan Centre, 

Olympic Batteries  

Great Western Highway, 

Wentworthville 

Retail outlets, including KFC, 

newsagency, grocer 

Old Prospect Road, South 

Wentworthville  

Prospect Highway Wet’n’Wild Water Park Reservoir Road, Prospect 

Reservoir Road Bunnings Warehouse (under 

construction) 

Reservoir Road, Huntingwood 

Mitre 10, Seven Eleven Reservoir Road, Blacktown 

Skyline Drive In Blacktown Cricketers Arms Road, Eastern 

Creek  

M7 Westlink 

Wallgrove Road 

Sydney Motorsport Park 

Eastern Creek International 

Raceway 

Western Sydney International 

Dragway 

Ferrers Road, Eastern Creek 

Arnotts  Brabham Drive, Eastern Creek 

Eastern Creek Quarantine Station Melville Road, Eastern Creek 

 ASICS head office and distribution Interchange Drive, Eastern Creek 

 Interchange Park, consisting of 

warehouses and distribution 

centres for Myer, Bunnings, 

Coles, Ingram Micro, Goodyear 

Dunlop, Animal Supplies and 

others  

Interchange Drive, Eastern Creek 

Mamre Road Local shopping centre Corner Mamre Road and Hall 

Street, St Marys 

Various warehouses  Ainsbury Road, St Marys 

Local shopping centre Banks Drive, St Clair 
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Interchange Business  Location 

Mulgoa Road Penrith Homemaker and Retail 

Centre 

Mulgoa Road, Jamisontown  

 Used car yards, various 

commercial/light industrial 

premises  

Mulgoa Road, Jamisontown (east 

side) 

 

6.11.3 Potential construction impacts 

The key potential construction impacts to affect communities, social infrastructure 
and businesses are: 

 Amenity impacts – especially from construction noise, night time works (refer to 
Section 6.5), dust (refer to Section 6.9) and visual impacts (refer to Section 
6.3) from the work sites as well as the construction compounds (refer to 
Section 3.8)  

 Impacts on social infrastructure – for the proposal these are primarily related to 
construction noise  

 Access and connectivity – there may be temporary shared path, ramp, local 
road, motorway closures and speed restrictions. In addition construction traffic 
would be introduced to the local area (refer to Section 6.1). 

Construction socio economic impacts associated with the interchanges are presented 
and assessed in Table 6-65. For the widening of the M4 Motorway between M7 
Westlink and Roper Road and the ITS infrastructure, impacts are summarised in 
Table 6-66. No private or State properties would be acquired for the proposal, so 
there would be no land use and property impacts.  

Generally the socio-economic impacts associated with construction of the proposal 
were low. Medium impacts in relation to social infrastructure, access and connectivity 
have been identified at the following locations: 

 Coleman Street interchange 

 Prospect Highway interchange 

 Mulgoa Road interchange. 

If construction impacts are not carefully managed, there is the potential for medium 
impacts on amenity at the following locations:  

 Burnett Street interchange 

 Cumberland Highway interchange 

 Reservoir Road interchange 

 Roper Road interchange 

 Mulgoa Road interchange 

 Russell Street interchange. 
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Table 6-65 Overview of socio-economic impacts associated with the construction of interchanges  

Interchange Summary of impacts 
Environmental 
impact ranking 

Burnett Street Amenity – If not managed, residents on Auburn Street may experience temporary amenity impacts due to increased noise and dust 

from construction activities and the construction compound. Noise and lighting associated with night works may also impact on the 

night-time amenity for some residents. Retaining the existing noise barrier would assist in reducing the amenity impacts on these 

residents. 

Medium  

Social infrastructure – If not managed, Freame Park, located on Burnett Street adjacent to the eastbound entry ramp, may 

experience temporary changes in amenity potentially reducing enjoyment of the park for some users. Noise associated with 

interchange works and construction vehicles is not expected to disrupt the Sunday worship services held at the Antiochian Orthodox 

Church of St Mary located on Burnett Street. Parramatta West Public School is located nearby, but is not expected to experience any 

significant impacts from the interchange works. 

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Access and connectivity – A pedestrian pathway crosses the eastbound entry ramp, which would require temporary closure during 

construction. There may also be changes to the pedestrian access and cycle network including impacts on the combined pedestrian 

and cycle path located adjacent to the westbound exit ramp. Alternative pedestrian access would be established, which would assist in 

managing impacts on pedestrians and cyclists. Local road users, including bus routes 810 and 811, may experience short, temporary 

delays due to changed road conditions and construction traffic.  

A 50 metre section of land covering the existing road at the merge of Railway Street and Auburn Street would be used for a potential 

construction compound. This section of existing road would be closed while the construction compound is in use. Motorists who 

currently travel via this merge would be required to use an alternate access route.      

Low 

Local business and industry – Impacts on local business and industry are not expected from interchange works in this location. Low 

Coleman 

Street 

Amenity – If not managed, residents on Great Western Highway adjacent to the eastbound entry ramp may experience increased 

noise and dust from construction activities. Noise and lighting associated with night works may also impact on the night-time amenity 

for some residents. Residents located on Coleman Street adjacent to the westbound exit ramp roundabout may experience minor 

amenity impacts during modification of the roundabout. 

Low 
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Interchange Summary of impacts 
Environmental 
impact ranking 

Social infrastructure – If not managed, users and employees of Westmead Rehabilitation Hospital, located on Coleman Street, may 

experience temporary changes in amenity during modification of roundabout to a signalised intersection. Access to the Hospital would 

be maintained at all times. Construction noise may also impact services at Sydney Murugan Temple near the Coleman Street 

interchange which conducts worship services six times a day between 7am and 8:30pm, with larger worship services conducted on 

Tuesday and Thursday evenings.  

Medium 

Access and connectivity – A cycle and pedestrian path crosses Coleman Street at the westbound exit ramp roundabout near 

Westmead Hospital, which would require temporary closure during construction. Alternative pedestrian access would be established, 

which would assist in managing impacts on pedestrians and cyclists. Local road users may experience short, temporary delays due to 

changed road conditions and construction traffic.  

Changes to local access and increased construction traffic, including heavy vehicles mean changes to access for patients and 

employees of the Westmead Rehabilitation Hospital may occur for a short period during the upgrade of the Coleman Street 

roundabout, although access to the hospital would be maintained at all times, including for emergency vehicles.  Should alternative 

access be required for a short period, this would be determined in consultation with managers.  

Medium 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Local business and industry – Impacts on local business and industry are not expected from interchange works in this location.  Low 

Cumberland 

Highway 

Amenity – If not managed, residents on Rawson Road, Yvonne Street and Carolyn Street may experience amenity impacts such as 

increased noise and dust. Noise and lighting associated with night works may also impact on the night-time amenity for some 

residents. Retaining the existing noise barriers would assist in reducing the amenity impacts on these residents. 

Medium  

Social infrastructure – If not managed, Carolyn Street Park, located adjacent to westbound entry ramp, may experience temporary 

changes in amenity potentially reducing enjoyment of the park for some users. Patients of Aurora Medical Centre, located adjacent to 

westbound exit ramp, may also experience temporary changes in amenity due to increased construction noise.  

Low 

Access and connectivity – Local road users may experience short, temporary delays due to changed road conditions and 

construction traffic and potential impacts on the combined pedestrian and cycle path located adjacent to the westbound exit ramp and 

ending at the Cumberland Highway.  

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 
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Interchange Summary of impacts 
Environmental 
impact ranking 

Local business and industry – A number of warehouses are located adjacent to the eastbound exit ramp, but are not expected to 

experience any significant impacts from the interchange works. The Ibis Budget Wentworthville, located on Great Western Highway 

near to the eastbound entry ramp, may experience short, temporary accessibility impacts due to increased construction traffic. This is 

expected to be minor.  

Low 

Prospect 

Highway 

Amenity – Impacts on residential dwellings are not expected from interchange works in this location.  Low 

Social infrastructure – If not managed, users of St Bartholomew’s Church and Cemetery, located adjacent to eastbound entry ramp 

on Ponds Road, may experience temporary changes in amenity. 

Medium 

Access and connectivity – Local road users may experience short, temporary delays due to changed road conditions and 

construction traffic.  

Low 

Community values – Impacts on community values are not expected from interchange works in this location.  Low 

Local business and industry –Users of Wet’n’Wild may experience short, temporary delays due to changed road conditions, which 

may potentially reduce visitor numbers.   

Low 

Reservoir 

Road 

Amenity – Impacts on residential dwellings are not expected from interchange works in this location.  Low 

Social infrastructure – Impacts on social infrastructure are not expected from interchange works in this location.  Low 

Access and connectivity – Local road users, including bus route 723, may experience short, temporary delays due to changed road 

conditions and construction traffic. 

Low 

Community values – Impacts on community values are not expected from interchange works in this location.  Low 

Local business and industry –If not managed, lighting from night works may impact users of Skyline Drive In located on Cricketers 

Arms Road. This may potentially reduce patronage at the business.  

Medium 

M7 Westlink 

and 

Wallgrove 

Road 

Amenity – Impacts on residential dwellings are not expected from interchange works in this location.  Low 

Social infrastructure – Impacts on social infrastructure are not expected from interchange works in this location.  Low 

Access and connectivity – Road users, including bus routes 723 and 738, may experience short, temporary delays due to changed 

road conditions and construction traffic. Potential impacts on the cycle path located adjacent to the M7 Westlink as a viaduct.  

Low 

Community values – Impacts on community values are not expected from interchange works in this location.  Low 
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Interchange Summary of impacts 
Environmental 
impact ranking 

Local business and industry – General local area disruption may result in minor delays and disruption to employees and customers 

of the Eastern Creek Quarantine Station at the Wallgrave Road intersection and the warehouses and distribution centres at 

Interchange Park located adjacent to the M7 Westlink westbound entry ramp on Interchange Road.  The industrial park consists of 

several large warehouses and distribution centres such as for Bunnings, Myer and Ingram Micro. 

Low 

Roper Road Amenity – If not managed, residents on Shepherd Street may experience amenity impacts due to increased noise and dust from 

construction activities. Noise and lighting associated with night works may also impact on the night-time amenity for some residents. 

The residential dwelling located on Roper Road may experience short, temporary amenity impacts due to increased construction traffic 

on the road.  

Medium  

Social infrastructure – Impacts on social infrastructure are not expected from interchange works in this location. Low 

Access and connectivity – Local road users, including bus routes 775 and 776, may experience short, temporary delays due to 

changed road conditions and construction traffic.  

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Local business and industry – Impacts on local business and industry are not expected from interchange works in this location.  Low 

Mamre Road Amenity – If not managed, residents on Kunipipi Street may experience temporary amenity impacts due to increased noise and dust 

from construction activities. Noise and lighting associated with night works may also impact on the night-time amenity for some 

residents. Retaining the existing noise barrier would assist in reducing the amenity impacts on these residents.  

Low 

Social infrastructure – If not managed, Monfarville Reserve, located on adjacent to eastbound entry ramp, may experience 

temporary changes in amenity potentially reducing enjoyment of the park for some users.  

Low 

Access and connectivity – Local road users, including bus routes 775, 776 and 779, may experience short, temporary delays due to 

changed road conditions and construction traffic.  

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Local business and industry – Customers and employees accessing businesses located near the north of the interchange, including 

warehouses and the local shopping centre on Mamre Road, may experience minor and temporary delays in accessing the businesses 

due to changed road conditions such as reduced speed limits.  

Low 
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Interchange Summary of impacts 
Environmental 
impact ranking 

The Northern 

Road 

Amenity – If not managed, residents on Pebworth Place, South Street and Homestead Road may experience amenity impacts due to 

increased noise and dust from construction activities. Noise and lighting associated with night works may also impact on the night-time 

amenity for some residents. Retaining the existing noise barriers would assist in reducing the amenity impacts on these residents.  

Low 

Social infrastructure – Penrith Christian School is located adjacent to eastbound entry ramp, however, due to the location of the 

school buildings, students and employees of the school are not expected to experience significant impacts from interchange works.  

Low 

Access and connectivity – Local road users, including bus routes 789 and 794, may experience short, temporary delays due to 

changed road conditions and construction traffic. Cyclists using the shoulder of the eastbound motorway may experience changes to 

the cycling network during construction of the cyclist underpass at the eastbound entry ramp.  

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Local business and industry – Impacts on local business and industry are not expected from interchange works in this location.  Low 

Mulgoa Road Amenity – If not managed, residents located on Hatchinson Crescent may experience amenity impacts due to increased noise and 

dust from construction activities. Noise and lighting associated with night works may also impact on the night-time amenity for some 

residents. Retaining the existing noise barrier would assist in reducing the amenity impacts. 

Medium 

Social infrastructure – If not managed, the Regentville Fire Station and Regentville Rural Fire Brigade may experience impacts due 

to changed road conditions. Roads and Maritime would consult with local emergency services in the planning of road works and 

temporary road closures to ensure potential impacts on emergency vehicle access are appropriately managed. The Kids Academy 

Child Care Centre, located adjacent to westbound exit ramp, may experience temporary changes in amenity. Retaining the existing 

noise barrier would assist in reducing the amenity impacts.  

Medium 

Access and connectivity – Local road users, including bus routes 781, 795, 797 and 799, may experience short, temporary delays 

due to changed road conditions and construction traffic.  

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Local business and industry – Penrith Homemaker and Retail Centre, located adjacent to eastbound exit ramp, may experience 

indirect impacts through reduced accessibility on the local road network for customers.  

Low 

Russell Street Amenity – If not managed, residents on Palmer Place may experience amenity impacts due to increased noise and dust from 

construction activities. Noise and lighting associated with night works may also impact on the night-time amenity for some residents. 

Retaining the existing noise barrier would assist in reducing the amenity impacts on these residents.  

Medium  



 

M4 Smart Motorway                                                                     324 
Review of Environmental Factors 

Interchange Summary of impacts 
Environmental 
impact ranking 

Social infrastructure – If not managed, Hollier Reserve, located on Tattersall Place adjacent to eastbound entry ramp, may 

experience temporary changes in amenity potentially reducing enjoyment of the park for some users.  

Low 

Access and connectivity – Local road users may experience short, temporary delays due to changed road conditions and 

construction traffic.  

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity.  Low 

Local business and industry – Impacts on local business and industry are not expected from interchange works in this location.  Low 

Table 6-66 Overview of socio-economic impacts associated with the M4 widening and installation of ITS  

Works  Summary of impacts 
Environmental 
impact ranking 

M4 Widening 

between 

Wallgrove 

Road and 

Roper Road 

Amenity – Potential for dust, noise and vibration to impact on amenity, particularly if night works are carried out,  at the following 

locations: 

 Farrington Street 

 Tirage Place 

 Esaplier Place 

 Agrafe Place 

 Rutherglen Place 

 Bergin Place 

 Eber Place 

 Cobbler Crescent 

 Tod Place. 

Low 

Social infrastructure – The Pinegrove Memorial Park and Crematorium is located adjacent to widening works at the northern end 

of the proposal. Increased noise and dust from construction activities is not expected to significantly impact on amenity for users of 

the facility given the distance between the facility and the widening works.  

If not managed, increased noise and dust, and changes to visual amenity may result in temporary changes to amenity of Berruex 

Reserve, located north of the widening works. This may diminish the enjoyment of the park for some users. 

Low 
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Works  Summary of impacts 
Environmental 
impact ranking 

Access and connectivity – The M4 Motorway forms part of a freight route, providing access for freight trucks and commercial 

vehicles between the industrial areas of Western Sydney and the Sydney CBD. The Motorway also provides access for tourists to 

the Blue Mountains in the west. While construction of the motorway widening will occur within the median, motorists may experience 

some temporary delays and disruption near to construction works. However, it is anticipated that these would be carried out in low 

traffic periods which would assist in managing potential impacts on access and connectivity. 

Low 

Community values – There are not expected to be any additional impacts on community values to those described in amenity. Low 

Local business and industry – A small number of businesses are located adjacent to widening works in the north. They include: 

 

 Woolworths Distribution Centre located on Sargents Road 

 Aldi Distribution Centre located on Sargents Road 

 Hanson Wallgrove Quarry on Kangaroo Avenue 

 Eastern Creek Quarantine Station on Wallgrove Road. 

 

While the Woolworths and Aldi Distribution Centres are located adjacent to motorway widening works, distribution freight vehicles 

are not expected to be impacted as the local road network does not directly connect to the M4 Motorway.  

Employees and customers of Eastern Creek Quarantine Station may experience temporary delays and disruptions due to increased 

construction traffic and changed road conditions on Wallgrove Road. However, access to the Station will be maintained at all times.  

Low 

ITS 

Infrastructure 

Impacts associated with the construction of ITS infrastructure are expected to be minimal and relate to access and connectivity and 

local amenity.  

The installation of ITS infrastructure may impact on local amenity for some residents through increased noise and dust. However, 

impacts on amenity are expected to be short and temporary. 

Partial road closures on the M4 Motorway may be required to install ITS infrastructure. This would result in a temporary disruption to 

users of the Motorway. Where partial closure of the motorway is required, installation of ITS infrastructure would occur at night-time 

during low traffic periods to minimise disruption to motorists.  

Low 
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6.11.4 Potential operational impacts  

For the local population and businesses, the operational impacts are considered to 
be positive as a result of the following: 

 Reduced traffic congestion and improvement to traffic flow, better access and 
connectivity for motorists travelling west to the Blue Mountains or east to the 
Sydney CBD 

 Improved access, connectivity and reliability for local and regional freight and 
commercial vehicle movements, particularly for those travelling to and from the 
WSEA 

 Improved access and connectivity to social infrastructure, community facilities, 
business and industry through improved vehicle movements, enhanced 
traveller decision-making, travel time savings and improved travel time 
reliability 

 Improved safety for motorists.  

The negative impacts associated with operation are considered to be low, resulting 
from changes to amenity of those areas surrounding the interchanges. The majority 
of impacts would generally relate to the movement of entry and exit ramps closer to 
houses and public spaces. Many of these locations have existing noise barriers, 
which would be retained or replaced to assist in managing any changes in traffic 
noise.  

Vegetation removal may reduce the visual screening of the motorway for some 
residents, increasing visibility of motorway traffic and possibly increasing community 
perceptions about impacts of traffic noise. This impact is likely to reduce once 
replacement landscaping becomes established. Visual impacts from ITS 
infrastructure are discussed in Section 6.3.  

Table 6-67 provides a summary of the operational socio-economic impacts of the 
interchanges. Table 6-68 provides a summary of operational socio-economic impacts 
associated with the M4 Motorway widening and ITS infrastructure.  
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Table 6-67 Overview of socio-economic impacts associated with the operation of interchanges 

Interchange Summary of impacts 
Environmental impact 
ranking 

Burnett Street Impacts are not expected during operation in this location. Low 

Coleman Street The widening of the eastbound entry ramp would result in the loss of some vegetation within the road reserve, potentially 

impacting on visual amenity values for residents located on Great Western Highway. These impacts are likely to diminish as 

replacement vegetation matures. 

Low  

Cumberland 

Highway 

The widening of the eastbound entry and exit ramps and the westbound entry and exit ramps would result in a loss of some 

vegetation, potentially impacting on the visual amenity values for nearby residents located on Yvonne Street, Rawson Road 

and Carolyn Street. These impacts are likely to diminish as replacement vegetation matures. 

Low 

Prospect Highway St Bartholomew’s Church and Cemetery will be slightly closer to the road infrastructure. However, the noise and vibration 

assessment identified a maximum predicted change in noise levels of 2.2 decibels, which is considered a negligible change.   

Low 

Reservoir Road Impacts are not expected during operation in this location. Low 

M7 Westlink and 

Wallgrove Road 

Impacts are not expected during operation in this location. Low 

Roper Road Impacts are not expected during operation in this location. Low 

Mamre Road Impacts are not expected during operation in this location. Low 

The Northern Road The widening of the eastbound exit ramp would result in the loss of minor vegetation, potentially impacting on visual amenity 

values for nearby residents on Pebworth Place. These impacts are likely to diminish as replacement vegetation matures. 

Low 

Mulgoa Road The widening of the eastbound entry ramp would result in the loss of minor vegetation, potentially impact on visual amenity 

values for nearby residents on Hatchinson Crescent. These impacts are likely to diminish as replacement vegetation 

matures. 

The maximum predicted change to noise levels from the operation of the proposal is predicted to be 2.2 decibels, which 

would have negligible impacts on the Kid Academy Child Care centre which would be closer to the road infrastructure.  

Low 
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Interchange Summary of impacts 
Environmental impact 
ranking 

Russell Street The widening of the eastbound entry ramp would result in a minor loss of vegetation. This may result in reduced visual 

amenity values for nearby residents. These impacts are likely to diminish as replacement vegetation matures. 

Low  

Great Western 

Highway Lapstone 

Hill 

Impacts are not expected during operation in this location. Low 
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Table 6-68 Overview of socio-economic impacts associated with the M4 widening and installation of ITS  

Works  Summary of impacts 
Environmental impact 
ranking 

Widening Amenity - During operation, there would be minimal change to the amenity of the surrounding areas as a result of the operation of 

the additional lanes occurring within the median of the existing M4 Motorway. The new noise barrier to be constructed adjacent to 

residential dwellings located between Pinegrove Memorial and Berruex Reserve would minimise traffic noise impacts. 

Low 

Social infrastructure - In the longer term, the proposal would improve access and connectivity to social infrastructure and 

businesses within the local study area for local residents, through reduced travel time and improved travel time reliability. This 
would have a positive impact for these facilities and businesses.  

Low 

Access and connectivity - Overall, the proposal would relieve road congestion leading to improved speed, reliability and safety of 

travel on the M4 motorway corridor.  

Low 

Community values - There are not expected to be any additional impacts on community values to those described in amenity. Low 

Local business and industry – There are not expected to be any additional impacts on community values to those described in 

social infrastructure. 

Low 

ITS 

Infrastructure 

Impacts associated with ITS infrastructure are dependent on the location. Electronic signs will be installed on arterial roads in 
residential areas at five intersections (Burnett Street, Coleman Street, Cumberland Highway, Mulgoa Road and Russell Street). 
Residential dwellings close to the signs in these locations may experience reduced visual amenity due to the location of ITS 
infrastructure, particularly at night time if electronic signs and entry ramp signals are visible. VMS and VSLS on the mainline also 
have the potential to reduce visual amenity for residences with direct views. 

The final location of the electronic signs, entry ramp signals, VMS and VSLS will be decided based on the criteria outlined in 

Section 1.1, and the potential for direct views from adjacent properties will be a key consideration during the detailed design.  

Low 
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6.11.5 Safeguards and management measures 

Table 6-69 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on socio-economic issues.   

Table 6-69 Mitigation measures for socio-economic impacts 

ID Impact Environmental safeguards Responsibility Timing 

SE-1 Community relations A Communication Plan will be 
prepared and included in the 
CEMP. The Communication Plan 
will include (as a minimum): 

 Requirements to provide 
details and timing of proposed 
activities to affected residents  

 A complaint handling 
procedure including a contact 
name and number   

 A procedure to notify adjacent 
land users for changed 
conditions during the 
construction period such as 
traffic, pedestrian or driveway 
access. 

The communications plan will be 
prepared in accordance with G36 
requirements and Community 
Engagement and 
Communications Manual (Roads 
and Maritime, 2012). 

Roads and 
Maritime 

Pre-
construction, 
construction 

SE-2 Community relations A complaints handling procedure 
and register will be included in 
the CEMP and maintained for 
the duration of the project. 

Construction 
contractor   

Construction 

SE-3 Interruptions to utility 
services  

Residents will be informed prior 
to any interruptions to utility 
services that may be 
experienced as a result of 
utilities relocation. 

Roads and 
Maritime 

Construction 

SE-4 Access and 
connectivity 

Road users, pedestrians and 
cyclists will be informed of 
changed conditions, including 
likely disruptions to access 
during construction. 

Roads and 
Maritime 

Construction 

SE-5 Amenity and 
community values 

Fencing with material attached 
(eg shade cloth) will be provided 
around the construction 
compounds and other areas to 
screen views of the construction 
compounds from adjoining 
properties. At the end of 
construction, the construction 
site compounds will be 
decommissioned and the site 
rehabilitated and re-landscaped.  

Construction 
contractor  

Construction  

SE-6 Social infrastructure Impacted social infrastructure and 
community facilities, including 
emergency services, will be 
consulted during detailed design 
to identify any feasible impact 
mitigation measures. 

Roads and 
Maritime 

Pre-
construction,  

construction 
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6.12 Waste and resource management  

The extent and magnitude of potential impacts of the proposal on waste and 
resource management are presented in this section, together with safeguards and 
management measures to manage any negative impacts.  

6.12.1 Policy setting  

The NSW Government released the NSW Waste Avoidance and Resource Recovery 
Strategy 2007 (WARR Strategy) to minimise waste generated across all government 
sectors and improve the efficient use of resources. This reflects the community’s 
view that waste should be treated as a resource. The WARR Strategy identifies the 
following waste avoidance and resource recovery goals and targets: 

 Prevent and avoid waste 

 Increase recovery and use of secondary materials 

 Reduce toxicity in products and materials 

 Reduce litter and illegal dumping. 

6.12.2 Existing environment 

The road network in the proposal area generates minimal waste. Waste sources are 
limited to roadside litter, some waste material from road maintenance, and green 
waste associated with the maintenance of roadside vegetation. 

6.12.3 Potential construction impacts 

Waste  

Construction would generate waste streams typical of road construction, including:  

 Road and other infrastructure materials to be removed and/or replaced  

 Excess spoil (where excavated material cannot be used on site for fill or 
landscaping)  

 Excess green waste from vegetation clearing (where green waste cannot be 
mulched and used on site for the landscaping works)  

 Packaging materials associated with items delivered to the proposal site, such 
as pallets, crates, cartons, plastics and other packaging materials  

 Wastes produced from the maintenance of construction plant and equipment, 
including liquid wastes from cleaning, repairing and maintenance 

 Waste material resulting from any on-site spillage and subsequent clean-up of 
fuels/oils 

 Oil, grease and other liquid wastes from the maintenance of construction plant 
and equipment 

 Potential contaminated material unearthed during construction 

 Sewage wastes generated through the use of worker’s facilities 

 General office wastes, such as paper, cardboard, beverage containers and 
food wastes, generated by workers at construction facilities.  

The volumes of waste generated by the proposal would be typical of comparable 
road infrastructure work and would be readily managed through the application of 
standard mitigation measures.  

Resource use  

Construction of the proposal would require the use of various construction materials, 
including diesel and petrol fuel, electricity, concrete, asphalt, dense grade base, 
structural steel and water (refer to Section 3.7.6).   
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The volume of construction materials required would be comparable with other 
similar sized road infrastructure projects, and the resources are readily available. The 
proposal would not create any significant demand on these resources, such that they 
would become in short supply.  

6.12.4 Potential operational impacts  

During operation, potential impacts would include littering by road users, spills of 
materials (including hazardous materials resulting from vehicle collisions) and waste 
generated during maintenance activities. These would be no different from the 
impacts that currently occur. 

6.12.5 Safeguards and management measures 

Table 6-70 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on waste and resource 
management.   

Table 6-70 Mitigation measures for waste and resource management  

ID Impact Environmental safeguards Responsibility Timing 

WR-1  Re-use of 
construction 
wastes  

The following resource management 
hierarchy principles will be followed: 

 Avoid unnecessary resource 
consumption as a priority 

 Avoidance will be followed by 
resource recovery (including reuse 
of materials, reprocessing, and 
recycling and energy recovery) 

 Disposal will be carried out as a 
last resort in accordance with the 
Waste Avoidance and Resource 
Recovery Act, 2001. 

 Construction 
contractor   

Detailed 
design,  

pre-
construction, 
construction   

WR-2 Procurement of 
materials and 
products  

Procurement will endeavour to use 
materials and products with a recycled 
content where that material or product 
is cost and performance effective. 

Roads and 
Maritime, 
construction 
contractor  

Detailed 
design,  

pre-
construction  

WR-3 Management 
of waste  

A Resource and Waste Management 
Plan (RWMP) will be prepared, which 
will include the following (as a 
minimum): 

 The type, classification and volume 
of all materials to be generated and 
used on site including identification 
of recyclable and non-recyclable 
waste in accordance with EPA 
Waste Classification Guidelines 

 Quantity and classification of 
excavated material generated as a 
result of the proposal (refer to the 
Waste Management Fact sheets 1-
6, (Roads and Maritime, 2012))  

 Interface strategies for cut and fill 
on site to ensure re-use, where 
possible 

 Strategies to ‘avoid’, ‘reduce’, 
‘reuse’ and ‘recycle’ materials. 

 Classification and disposal 
strategies for each type of material. 

 Destinations for each 
resource/waste type either for on-
site reuse or recycling, offsite 
reuse or recycling, or disposal at a 
licensed waste facility 

Construction 
contractor   

Pre-
construction, 
construction  
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ID Impact Environmental safeguards Responsibility Timing 

 Details of how material will be 
stored and treated on-site. 

 Identification of available recycling 
facilities on and off site 

 Identification of suitable methods 
and routes to transport waste 

 Procedures and disposal 
arrangements for unsuitable 
excavated material or 
contaminated material 

 Site clean-up for each construction 
stage. 

WR-4 Disposal of 
cleared weed 
species 

Any weed species that are cleared for 
the proposal will be collected in plastic 
bags and disposed of at a licensed 
green waste disposal facility or landfill. 

Construction 
contractor 

Construction 

WR-5 Generation of 
construction 
waste  

The construction contractor will 
regularly address housekeeping at the 
construction site. Working areas will 
be maintained, kept free of rubbish 
and cleaned up at the end of each 
working day. This will include 
collection and sorting of recycling, 
general waste and green waste.  

Construction 
contractor  

Construction  

WR-6 Management 
of waste  

A dedicated concrete washout facility 
that is impervious would be provided 
during construction so that runoff from 
the washing of concrete machinery, 
equipment and concrete trucks can be 
collected and disposed of at an 
appropriate waste facility. 

Construction 
contractor  

Construction  

WR-7 Management 
of waste  

All wastes would be managed in 
accordance with the Protection of the 
Environment Operations Act 1997. 

Construction 
contractor  

Construction  
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6.13 Greenhouse gas emissions and climate change 

The extent and magnitude of potential impacts of the proposal on greenhouse gas 
and climate change are presented in this section, together with safeguards and 
management measures to manage any negative impacts. 

6.13.1 Existing environment 

Greenhouse gases include carbon dioxide, methane, nitrous oxide, sulphur 
hexafluoride, hydrofluorocarbons and perfluorocarbons. These gases have heat 
absorbing capacity or global warming potential. They absorb heat that is reflected 
from the earth, which results in warming of the air. This effect is known as the 
greenhouse effect. The primary human-produced greenhouse gas is carbon dioxide. 
Human activities, such as the combustion of carbon-based fuels, increase the 
amount of greenhouse gases in the atmosphere. This leads to an increase in 
atmospheric temperatures and is known as the enhanced greenhouse effect. 

Climate change refers to the projected long-term changes to global climatic patterns 
as a result of increases in the concentration of greenhouse gases in the atmosphere. 
There is a need to understand these projected changes to future climatic conditions 
and the effect they could have on existing and potential projects and infrastructure. 
Moreover, it is important to understand how the proposal might influence these 
changes. 

Climate change projections detailed in this assessment have utilised publicly 
available information. Table 6-71 provides information on climate change forecasts 
for the Sydney/Central Coast region of NSW. The table provides details of the 
climatic change projections for the area surrounding the proposal to the year 2050, 
adapted from the NSW Climate Impact Profile (DECCW, 2010c). 

Table 6-71 Projected climatic change predictions for the Sydney/Central Coast 
region to 2050 

Season Seasonal rainfall 
Temperature 

Evaporation 
Minimum Maximum 

Spring ↑ 10–20% ↑ 2.0–3.0°C ↑ 2.0–3.0°C ↑ 10–20% 

Summer ↑ 20–50% ↑ 1.5–3.0°C ↑ 1.5–2.0°C ↑ 10–20% 

Autumn No change ↑ 1.5–3.0°C ↑ 1.5–3.0°C No clear pattern 

Winter ↓ 10–20% ↑ 1.5–3.0°C ↑ 2.0–3.0°C No clear pattern 

Source: Adapted from the NSW Climate Impact Profile (DECCW, 2010). 

As shown in Table 6-71, the expected regional climatic changes for the 
Sydney/Central Coast region are: 

 Increased average daily minimum and maximum temperatures 

 Increased rainfall in spring and summer and decreased rainfall in winter 

 Increased evaporation in spring and summer. 

The NSW Climate Impact Profile (DECCW, 2010) also predicts increased intensity of 
extreme events (eg droughts, floods, and severe storms). 

6.13.2 Potential construction impacts 

Greenhouse gas emissions  

Construction of the proposal is expected to take 36-48 months to complete. During 
this time, greenhouse gas emissions would be produced. Due to the need to 
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consume energy and resources, the proposal would not be able to completely avoid 
the generation of greenhouse gas emissions. These emissions would include: 

 Carbon dioxide, methane and nitrous oxide generated from liquid fuel (eg 
diesel and petrol) used in plant and vehicles  

 Embedded emissions associated with the manufacture and delivery of 
construction materials 

 Methane generated from depositing carbon-based waste to landfill 

 Carbon dioxide generated from vegetation removal.  

The volume of greenhouse gas emissions generated during construction would 
depend on the quantity of construction materials used and the types of construction 
plant and equipment operated on site. Emissions produced during construction would 
be minimised through the application of standard mitigation measures, as outlined in 
Table 6-72.   

Overall, construction related greenhouse gas emissions would be comparable with 
similar road upgrade projects. 

Climate change risks 

Climate change risks during construction would primarily be associated with the 
occurrence of severe weather events. For example, the increased frequency and 
severity of rainfall events would place increased pressure on erosion and sediment 
control measures and/or flooding of work sites. Climate change risks are generally 
considered to be minor and would be readily manageable through the application of 
standard mitigation measures.  

6.13.3 Potential operational impacts  

Greenhouse gas emissions  

Greenhouse gas emissions during the operation of the proposal would primarily be 
associated with power used for the ITS, maintenance activities and the operation of 
motor vehicles on the road network. The proposal would result in reduced congestion 
and improved travel times for vehicles using the M4 Motorway, therefore it would be 
expected that there would be lower fuel usage and greenhouse generation in 
comparison to if the proposal was not implemented.  

Greenhouse generation by the power used for the ITS and maintenance activities 
would not be significant. 

Climate change risks 

Climate change risks during the operation of the proposal would primarily be 
associated with:  

 Increased average temperatures and heatwaves, which could affect the 
integrity of the road surface and other construction materials. Direct impacts 
could include more rapid deterioration of infrastructure, which could result in 
higher operational and maintenance costs. Indirectly, evaporative changes 
could result in changes to soil moisture content and soil instability, which could 
impact foundations of structures, cause cracking and/or softening of pavements 
and road rutting 

 Increased frequency and severity of rainfall events, which would place 
increased pressure on drainage infrastructure and/or result in flooding of the 
study area. 

It is unlikely that the infrastructure provided for the proposal would be more 
susceptible to climate change risks than the existing road network. 
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6.13.4 Safeguards and management measures 

Table 6-72 identifies safeguards and management measures that will be 
implemented to address potential impacts of the proposal on greenhouse gas 
emissions and climate change.  

Table 6-72 Mitigation measures for greenhouse gas emissions and climate 
change  

ID Impact Environmental safeguards Responsibility Timing 

GG-1 Impacts of the 
proposal on 
climate change  

Detailed design will take into 
consideration the potential effect of 
climate change on the proposal, 
including drainage requirements. 

Roads and 
Maritime  

Detailed 
Design 

GG-2 Impacts of the 
proposal on 
climate change  

A Greenhouse Gas Assessment will be 
carried out for the proposal in 
accordance with the Greenhouse Gas 
Assessment Workbook for Road 
Project, Transport Authorities 
Greenhouse Group, February 2013. 

Roads and 
Maritime  

Detailed 
Design 

GG-3 Climate change 
risks to 
construction 

Environmental safeguards and 
management measures in the CEMP 
will be designed to accommodate and 
respond to the increased frequency 
and severity of rainfall events. 

Construction 
contractor 

Pre-
construction  

GG-4 Impacts on 
climate change 
from 
construction 
activities  

During construction, the following 
measures will be considered and 
implemented where possible:  

 Plant and equipment will be 
switched off when not in use 

 Vehicles, plant and construction 
equipment will be appropriately 
sized for the task and properly 
maintained so as to achieve 
optimum fuel efficiency 

 Materials will be delivered with 
full loads and will come from 
local suppliers, where possible 

 Energy efficiency and related 
carbon emissions will be 
considered when selecting 
vehicles and equipment 

 Vegetation clearing will be 
reduced as much as feasible, 
and re-established in suitable 
areas when construction is 
completed 

 Waste will be reduced and 
recycled as a preference before 
disposing to landfill. 

Construction 
contractor  

Construction 
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6.14 Cumulative impacts 

Cumulative impacts refers to the combined environmental effects that may occur 
when multiple development projects take place at around the same time or have 
potential direct or indirect effects on the same locality or region. Under Clause 228 
(2) of the EP&A Act, Roads and Maritime is required to take into account potential 
cumulative impacts as a result of the proposal. 

6.14.1 Methodology  

Other locally occurring developments that could interact with the proposal were 
identified through a desktop review of publically available information (eg the 
Department of Planning and Environment’s major project register), known Roads and 
Maritime and other State development proposals and the relevant council’s online 
development application tracker. The desktop search was carried out on 8 October 
2014. Minor developments, such as minor alterations to dwellings, were not included 
due to the limited nature and extent of those developments and, therefore, the 
minimal interaction with the current proposal.  

The assessment of the significance of potential cumulative impacts considered the 
location and timing of the potential developments. Where the timing of a development 
was not known at the time of writing the REF, the assessment assumed worst-case 
scenario in that the proposal would coincide with that development. 

6.14.2 Existing environment  

Construction of the proposal would begin in 2016 and take about 36-48 months to 
complete. Major developments which could interact with the proposal are presented 
below.  

WestConnex Motorway project  

The WestConnex Motorway project aims to improve access and connectivity for the 
wider Sydney Metropolitan region. Roads which will be upgraded as part of the 
WestConnex Motorway Project and their construction timing are as follows:   

 M4 Widening and M4 East tunnel (from Parramatta to Haberfield) between 
2015 and 2019   

 M5 East Airport Link (from Beverly Hills to St Peters) between 2015 and 2019  

 M4 South Motorway (from Haberfield to St Peters) between 2019 and 2023. 
Cumulative impacts could occur due to the location and construction timing of 
M4 Widening and M4 East tunnel project. The major cumulative impact 
associated with these projects would be traffic impacts from increased 
construction traffic and lane closures during the construction period.  The traffic 
impacts from the construction of the proposal would be relatively minor in 
comparison to those from the M4 Widening and M4 East tunnel.  However due 
to the close proximity of the two projects, careful scheduling of lane/ramp 
closures would be required to ensure that the capacity of the motorway is 
maintained and there are not unacceptable impacts on other roads from traffic 
diversions.  Construction noise and other amenity related cumulative impacts 
on individual sensitive receivers are not expected due to the distance between 
the two projects. 

The impacts of the WestConnex projects on operational traffic numbers and 
distribution have been considered in the traffic modelling and assessment carried out 
for the proposal. 
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Prospect Highway upgrade  

The Prospect Highway north of its intersection with M4 Motorway is planned to be 
upgraded in the near future. The primary objective of the project is to provide 
increased capacity in order to cater for forecast transport growth to 2031 on the 
Prospect Highway between Reservoir Road at Prospect and St Martins Crescent at 
Blacktown. The key features of the Prospect Highway upgrade include: 

 Upgrading from an undivided two lane road to a four lane divided road 

 Duplicating the bridges over the M4 Motorway and the Great Western Highway 

 A new two way link road between the Great Western Highway and the 
Prospect Highway, with traffic lights at either end of the new road. 

It is likely that construction period of the proposal and the Prospect Highway upgrade 
would overlap. 

Werrington Road interchange  

A new interchange at Claremont Meadows is also planned between the Mamre Road 
and The Northern Road interchanges on the M4 Motorway. Two kilometres of Kent 
Road and Gipps Street, at Claremont Meadows, between the M4 Motorway and the 
Great Western Highway would be upgraded from two lanes to four lanes (two lanes 
in each direction). This upgraded road, known as the Werrington Arterial, would also 
provide two new east facing ramps would be built connecting Kent Road to and from 
the M4 Motorway. The new interchange would be designed and constructed to be 
part of the smart motorway system. The works associated with the new interchange 
are assessed in a separate REF (Roads and Maritime & Aurecon 2012). 

Eastern Creek Business Hub 

The Eastern Creek Business Hub environmental impact statement (EIS) is currently 
being assessed by the Department of Planning and Environment. The project 
involves the provision of retail, open space and tourism land uses. The application is 
seeking approval for the concept proposal and stage one of the works, which would 
include construction of an access road, civil engineering works, stormwater 
management and woodland planting. The project is bounded by Rooty Hill Road 
South, Great Western Highway and M7 Motorway, less than 500 metres from the 
Westlink M7 interchange.  

Western Sydney Airport 

A new major airport at Badgerys Creek is currently being developed with an EIS 
currently being prepared and construction of Stage 1 planned between 2016 and 
2025. To access the new Western Sydney Airport new road links between the M4 
Motorway and airport are planned. The main link from the M4 Motorway would be 
from the new Northern Road interchange.   

Other local developments  

A number of smaller local developments were identified near the proposal area that 
may require temporary lane closures on local streets. 

6.14.3 Potential construction impacts 

Community concerns regarding impacts on amenity from construction activities may 
be exacerbated when considered cumulatively with impacts of other projects under 
construction or planned to be constructed in the study area. In particular, community 
concerns may arise from extended duration of these effects over a number of years 
due to the subsequent construction of multiple projects.  
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Traffic and transport 

As a result of multiple construction projects being carried out within the proposal area 
and within a similar time period, there is a potential for impacts on traffic and 
transport to be greater than those that were identified for the proposal in isolation. 
Impacts would primarily be a result of road or lane closures and an increase in 
construction-related traffic. Potential cumulative impacts include: 

 Increased travelling time on the road network 

 Increased traffic volumes on alternative routes, resulting in congestion or 
gridlock 

 Decreased traffic speed on the road network. 

Noise, vibration and air quality  

Noise, vibration and air quality impacts associated with the above proposals are 
expected to be identified and managed at project level through appropriate noise, 
vibration and air quality mitigation measures.  

Cumulative impacts are unlikely as noise and air quality impacts are generally 
confined to sensitive receivers in close proximity to the construction areas.  

Visual amenity  

Multiple construction projects would have a cumulative impact on the visual amenity 
of the proposal due to the use of additional compounds, stockpile sites, construction 
machinery, and earthworks. These impacts would be managed at project level 
through appropriate visual amenity mitigation measures. The staging of each project 
would also make sure that visual amenity impacts are reduced at project level.  

6.14.4 Potential operational impacts  

During operation, the proposal is not anticipated to have any long-term negative 
cumulative impacts.  The traffic estimates and modelling the design of the proposal 
was based upon included consideration of the all the developments listed above. 

6.14.5 Safeguards and management measures 

The potential for adverse cumulative impacts is most effectively addressed by the 
application of individual safeguards recommended throughout Chapter 6 of the REF 
and summarised in Section 7.2. An additional safeguard is recommended in Table 
6-73. 

Table 6-73 Mitigation measures for cumulative environmental impacts  

ID Impact Environmental safeguards Responsibility Timing 

CE-1 Cumulative 
traffic impacts 
from 
construction of 
multiple 
projects  

The CEMP will be updated as required 
to incorporate potential cumulative 
impacts from surrounding development 
activities as they become known. 

This will include a process to review 
and update mitigation measures as 
new work begins or if complaints are 
received.  

Construction 
contractor  

Detailed 
design, 
pre-
construction,  
construction  

 

6.15 Summary of beneficial effects 

The proposal would the following beneficial effects: 

 With the proposal, the average travel time on the M4 Motorway in the peak 
flows is about 25 per cent less than compared to a Do Minimum (or business 
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as usual) scenario, with corresponding improvements in average travel speed 
of between 11 and 15 kilometres per hour in 2021. This represents 
improvements in the peak direction travel speeds of 28 per cent (eastbound) 
and 42 per cent (westbound). In 2031, the proposal provides a 20 per cent 
reduction in travel times compared to the Do Minimum scenario in the peak 
flow directions.  

 Noise mitigation for sensitive receivers in close proximity to the proposal. A 
total of 262 residential receivers and 13 other receivers would be eligible for 
consideration for noise mitigation under the Noise Mitigation Guidelines (Roads 
and Maritime 2014).  This would include consideration of new or higher noise 
walls and property treatments, where noise wall are not feasible. 

6.16 Summary of adverse effects 

The proposal would have the following adverse effects: 

 Amenity impacts on sensitive receivers in close proximity to construction sites.  
This includes noise, dust, visual and access impacts. However the impacts 
generally would not be significant as the scale of the construction is not large 
and the impacts would be temporary. There would be some work required 
outside standard construction hours. 

 The clearing of 31.25 hectares of planted and remnant vegetation, including 
3.82 hectares of remnant vegetation. Construction of the proposal would also 
involve the removal of about 13.9 hectares of threatened ecological 
communities listed under the TSC Act, the majority of which have been 
planted. Impacts of the proposal on threatened ecological communities listed 
under the EPBC Act include the removal of about 0.76 hectares of Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest, and about 0.6 
hectares of Shale/Sandstone Transition Forest. The impact of clearing on 
biodiversity would not be significant. 

 Visual impacts from the ITS infrastructure and modifications to ramps. The 
impacts would mostly be low, but for some viewpoints they would be higher 
depending upon the landscape context and the magnitude of visual impact.  
Mitigation measures to minimise visual impacts have been developed. 

 Indirect and direct impacts on 30 Aboriginal archaeological sites. Twenty-seven 
of the sites are of low archaeological significance. Items at three sites that have 
moderate or high archaeological potential would be salvaged. 

 Minor impacts on traffic during construction. The construction of the proposal 
would require regular closures of lanes on ramps and the M4 Motorway. These 
would all be carried out in non-peak traffic conditions to minimise impacts.  
Night-time closures of a carriageway between two interchanges for three to 
four nights would be required to install the LUMS gantries.   

 Exceedance of noise management levels at some sensitive receivers during 
the construction stages of the proposal.  
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7 Environmental management 

This chapter describes how the proposal would be managed to reduce potential 
environmental impacts throughout detailed design, construction and operation. It 
includes a framework for managing potential impacts, a summary of site-specific 
environmental safeguards, and a list of licences and/or approvals required prior to 
construction. 

7.1 Environmental management plans (or system) 

The proposal includes a number of safeguards and management measures to 
minimise adverse environmental and social impacts (refer to Chapter 6). Should the 
proposal proceed, these measures would be incorporated into the detailed design 
and applied during construction and operation. 

These safeguards and management measures would be contained in a Project 
Environmental Management Plan (PEMP) and a Contractor’s Environmental 
Management Plan (CEMP). These two plans would provide a framework for 
establishing how these measures would be implemented and who would be 
responsible for their implementation. 

The plans must be reviewed and certified by the Roads and Maritime Services 
Environmental Officer, Sydney Region, before any on-site works can begin. The 
CEMP would be a working document, subject to ongoing change and updated as 
necessary to respond to specific requirements. The CEMP and PEMP would be 
developed in accordance with the specifications set out in the QA Specification G36 
– Environmental Protection (Management System), QA Specification G38 – Soil and 
Water Management (Soil and Water Plan) and the QA Specification G40 – Clearing 
and Grubbing.  

7.2 Summary of safeguards and management measures 

Environmental management measures for the proposal have been identified for each 
relevant environmental factor in Chapter 6 of the REF. A summary of the proposed 
environmental management measures is provided in Table 7-1. 
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Table 7-1 Summary of safeguards and management measures 

ID Impact  Environmental safeguards  Responsibility  Timing 

General  

G-1 General All environmental safeguards will be incorporated within the following documents: 

 Project Environmental Management Plan 

 Detailed design stage 

 Contract specifications for the proposal 

 Contractor’s Environmental Management Plan. 

Project manager  Pre-construction 

G-2 General A risk assessment will be carried out in accordance with the Roads and Maritime Audit Pack and 
Operations and Services Directorate (OSD) risk assessment procedures to determine an audit 
and inspection program for the works. The recommendations of the risk assessment will be 
implemented.  

Project manager 
and regional 
environmental staff  

Pre-construction 

A review of the risk assessment will be carried out after the initial audit or inspection to evaluate is 
the level of risk chosen for the project is appropriate. 

  

Any works resulting from the proposal and as covered by this REF may be subject to 
environmental audit(s) and/or inspection(s) at any time during their duration. 

 After first audit 

G-3 General The environmental contract specification G30 – Environmental Protection (Management System) 
will be forwarded to the Roads and Maritime Senior Environmental Officer for review at least 10 
working days before the tender stage.  

A contractual hold point must be maintained until the CEMP is reviewed by the Roads and 
Maritime Senior Environmental Officer. 

Project manager  Pre-construction 

G-4 General The Roads and Maritime Project Manager will notify the Roads and Maritime Environmental 
Officer, Western Sydney Region, at least 5 days prior to work begins.  

Project manager  Pre-construction 

G-5 General All businesses and residences likely to be affected by the proposed works will be notified at least 
5 working days before the proposed activities begin.  

Project manager  Pre-construction 

G-6 General The contractor will provide environmental awareness training to all field personnel and 
subcontractors.  

Contractor  Pre-construction 
and during 
construction as 
required. 
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ID Impact  Environmental safeguards  Responsibility  Timing 

Traffic and transport  

T1 Construction traffic 
and access 

A detailed Construction Traffic Management Plan (CTMP) will be prepared in accordance with 
the Roads and Maritime Traffic Control at Work Sites (Roads and Maritime, 2010a) and Roads 
and Maritime Specification G10 - Control of Traffic, to provide a comprehensive and objective 
approach to minimise any potential impacts on-road network operations during construction. 

The CTMP will include (as a minimum): 

 Measures to minimise heavy vehicle usage on local roads. Where practicable, deliveries 
of construction plant and materials will be carried out outside of peak traffic periods 

 Consultation with emergency services and maintenance of access for emergency 
vehicles 

 Traffic control provided to manage and regulate traffic movements during construction, 
including minimising traffic switching 

 Maintain the continuous, safe and efficient movement of traffic for both the public and 
construction workers 

 Entry and exit ramps to/from the M4 Motorway to generally remain open throughout the 
construction period with suitable alternative access arrangement provided where this is 
not achievable  

 Haulage routes/access arrangements to minimise impacts on local routes 

 Access to local roads and properties will be considered when determining the final 
location of construction compounds  

 Construction and delivery vehicles entering/leaving site compounds, and/or stockpile 
sites to be limited in peak periods 

 Access to local roads and properties will be maintained, where practicable 

 Maintain pedestrian and cyclists access throughout construction, with adequate 
planning and consultation undertaken relating to any temporary detours 

 Provision of appropriate warning and advisory signposting 

Include requirements and methods to consult and inform local community of impacts on local road 
network and traffic Consider other developments that may also be under construction to minimise 
traffic conflict and congestion that may occur due to the cumulative increase in construction 
vehicle traffic. 

Construction 
contractor 

Pre-construction 

T2 Construction 
compounds 

Detailed assessment of construction compound locations and access arrangements. Including the 
main site compound. 
 

Construction 
contractor 

Detailed design 

T3 Incident response Consultation with emergency service authorities will be carried out during development of the 
detailed design including NSW Rural Fire Service and Fire Rescue. 

Construction 
contractor 

Detailed design 
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ID Impact  Environmental safeguards  Responsibility  Timing 

T4 Property access Vehicular property access will be maintained where possible including pre-schools, places of 
worship and all commercial premises. 

Construction 
contractor  

Construction 

T5 Pedestrians and 
cyclists 

Pedestrian and cyclist access is to be maintained throughout construction. 

Provision of signposted outlining the pedestrians and cyclists diversion routes will be displayed 
during construction. 

There will be advance notification of any construction works that affect pedestrians and cyclists.    

Construction 
contractor 

Construction 

T6 Public transport Access to appropriate bus stop locations will be maintained during construction in consultation 
with bus operators. 

Construction 
contractor 

Construction  

Biodiversity  

BI-1 Impacts to 
threatened species 
associated with 
ancillary facilities 
and water facilities 
(including basins 
and treatments) 

Assessment of biodiversity impacts associated with ancillary facilities, basins and other water 
quality treatment devices will be carried out following finalisation of their location and design. 
Appropriate safeguards will be identified to mitigate these impacts. 

Roads and 
Maritime 

Before or during 
detailed design 
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ID Impact  Environmental safeguards  Responsibility  Timing 

BI-2 Impacts to 
threatened species 

A Biodiversity Management Plan (BMP) will be prepared and included within the CEMP. The BMP 
will include (but not be limited to) the following: 

 A site walk with appropriate site personnel including Roads and Maritime representatives to 
confirm clearing boundaries, roosting sites and sensitive locations and identify nearby habitats 
on both sides of the existing highway, along the length of the proposal, suitable for the release 
of fauna that may be encountered during the pre-clearing process or habitat removal.  

 Identification (marking) of the clearing boundary and identification (marking) of habitat features 
and riparian areas to be protected eg use of flagging tape 

 A map which clearly shows vegetation clearing boundaries and sensitive areas/no go zones, 
as well as potential release sites for the relocation of fauna during clearing works 

 A map which clearly shows designated parking areas for construction vehicles and workers, 
stockpile locations away from the dripline of trees 

 Incorporation of management measures identified as a result of the pre-clearing survey report, 
completed by an ecologist, (G40, section 2.4) and nomination of actions to respond to the 
recommendations made. This will include details of measures to be implemented to protect 
clearing limits and no go areas. 

 A detailed and staged clearing process in accordance with the Biodiversity Guidelines (Roads 
and Maritime, 2011a) including requirements of Guide 1,2, 4 & 9. This process will consider 
the safe and ethical handling of fauna. 

 Identify in toolbox talks where biodiversity will be included such as staged vegetation clearing, 
or works in or adjacent to sensitive locations and stop work procedures 

 Identify control/mitigations measures to prevent impacts on sensitive locations or no go zones 

A stop works procedure in the event of identification of previously unidentified species, habitats or 
populations in accordance with the Biodiversity Guidelines (Roads and Maritime, 2011a). 

Construction 
contractor 

Pre-construction 

BI-3 Potential impacts to 
Cumberland Plain 
Land Snail  

A plan for the management of potential impacts to the Cumberland Plain Land Snail will be 
prepared. The plan will include but not be limited to: 

 Inspection of locations where the Cumberland Plain Land Snail has been identified  

 The development of a Translocation Plan  

 The relocation of potential Cumberland Plain Land Snails will be carried out by an 
appropriately qualified ecologist.  

Construction 
contractor  

Pre-construction, 
construction  

BI-4 Habitat removal and 
re-establishment 
(including wildlife 
connectivity) 

A Vegetation Management Plan (VMP) will be developed as part of the CEMP. It will provide 
specific details for the re-establishment of native vegetation on batters, sediment basins, cut faces 
and other areas disturbed during construction as appropriate. These details will be in accordance 
with the Biodiversity Guidelines (Roads and Maritime, 2011a) and will be consistent with the 
landscape and urban design strategy (refer to Section 6.3). 

Construction 
contractor 

Pre-construction, 
construction, 

post- construction 
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ID Impact  Environmental safeguards  Responsibility  Timing 

BI-5 Injury and mortality 
of fauna during the 
clearing of 
vegetation 

A licensed wildlife carer and/or ecologist will be present to supervise native forest vegetation 
clearing, to capture and relocate fauna where required. Fauna handling and vegetation clearing 
will be carried out in accordance with the procedures in the Biodiversity Guidelines (Roads and 
Maritime, 2011a). 

Construction 
contractor 

Pre-construction, 
construction 

BI-6 

 

Weeds and 
pathogens 

 

A Weed Management Plan will be prepared in accordance with the Biodiversity Guidelines 
(Roads and Maritime, 2011a) and incorporated into the BMP and will address: 

 Identification of the weeds on site (confirm during ecologist pre-clearing inspection) 

 Weed management priorities and objectives 

 Sensitive environmental areas within or adjacent to the site 

 Location of weed infested areas 

 Weed control methods 

 Measures to prevent the spread of weeds, including machinery hygiene procedures and 
disposal requirements 

 A monitoring program to measure the success of weed management 

 Communication with local Council noxious weed representative 

 If the detailed design risk assessment determines that hygiene procedures are required on 
site, the BMP will include hygiene protocols to prevent the introduction and spread of such 
pathogens as specified in the Biodiversity Guideline (Roads and Maritime, 2011a) 

 Site induction and toolbox talks will include regular communication of risks and hygiene 
requirements relating to pathogens 

 Construction activities will be programmed so vehicles move from uninfected areas to known 
infected areas 

 Vehicles will be parked in designated roadsides and parking spaces only 

 All pathogens (eg Chytid, Myrtle Rust and Phytophthora) will be managed in accordance with 

the Biodiversity Guidelines (Roads and Maritime, 2011a) and the Statement of Intent 1: 
Infection of Native Plants by Phytophthora cinnamomi (DECC, 2008a).  

Construction 
contractor 

Pre-construction, 
construction 

Landscape character and visual amenity  

V-1 General During detailed design, the landscape design principles and streetscape (planting) will be 
reviewed to ensure that they are consistent with the outcomes of the biodiversity assessment. 
This will be done in consultation with Roads and Maritime environment staff. 

Roads and 
Maritime  

Detailed design  
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V-2 Landscape 
character and visual 
impacts 

During detailed design, the design including landscape plans will incorporate the design principles 
outlined in the Urban Design, Landscape Character and Visual Impact Assessment (Spackman 
Mossop and Michaels, 2015). These include: 

 To ensure that existing land uses is considered and integrated in to the design of the 
interchanges and M4 Motorway widening 

 To contribute to the future urban planning of the adjoining development precincts including its 
transport and access needs 

 To respond to natural patterns including creek lines and drainage corridors and vegetation 
communities. This includes the use of local plants consistent with the existing communities 
either side of the alignment in order to unify the crossing with the existing corridor, and, use of 
advance stock to escalate the revegetation where appropriate. 

 To provide a unified and consistent approach to the design of gantries and ITS infrastructure 
along the corridor 

 To provide a unified and consistent approach to the design and colour of noise walls in 
keeping with the local character 

 The consideration of landscaping treatment to reduce the incidence of graffiti 

 To achieve an integrated, safe and minimal maintenance design. 

Roads and 
Maritime 

Detailed design 

V-3 Landscape 
character and visual 
impacts 

If cut-off drains or swales are required as a permanent fixture, their location, size and treatment 
will be finalised during detailed design so that they blend into the landform and landscape 
character. 

Roads and 
Maritime 

Detailed design 

V-4 Visual impacts of 
construction 
activities  

To reduce the potential visual impact of construction activities: 

 Work sites will be left tidy at the end of each work day 

 Where appropriate, fencing with material attached (eg shade cloth) will be provided around 
the construction compound to screen views from adjoining properties 

 Lighting for night-time work will comply with relevant Australian Standards, including AS4282-
1997 (Control of the obtrusive effects of outdoor lighting). 

Construction 
contractor  

Construction  

V-5 Visual impacts of 
VMS on residences 
and sensitive 
receivers 

Guidelines to be prepared to assist with the siting of electronic signage on arterial roads and VMS 
on the mainline during detailed design. This guidelines will include the requirement for the 
following: 

 Electronic signage to be located between 50-75 m from the intersection 

 Electronic signage to be placed on property boundary lines, where reasonably practicable  

 Identification of existing or potential screening opportunities. 

Roads and 
Maritime 

Detailed design 
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V-6 Planting to reduce 
visual impacts 

A Vegetation Management Plan (VMP) will be prepared as part of the CEMP. This will include 
replanting of Cumberland Plain woodland species to replace those removed  through vegetation 
clearing (refer to Section 6.2) and will take into consideration the urban design requirements to 

include:  

 Planting to provide screening at interchanges including grasses, groundcovers and shrubs, 
depending on sight line requirements 

 Provide screening on the M4 Motorway mainline and to reduce perceived corridor width 

 Shrub species will be planted in the median (where the width of the median allows, taking into 
account clear zone requirements) 

 Landscape treatments to highlight the western entry of the M4 Motorway in the vicinity of 
Russell Street, and the major interchanges with additional landscape treatments. 

Roads and 
Maritime  

Detailed design  

Aboriginal heritage  

AH-1  Impacts to 
Aboriginal heritage 
items   

An Aboriginal Heritage Management Plan (AHMP) will be prepared and incorporated into the 
CEMP. The plan will include as a minimum:  

 A map identifying locations of no-go areas, items or sites which are to be protected and 
those which are to be destroyed/impacted 

 All measures recommended in the CHAR and AHIP, including notification requirements 

 Identification of potential environmental risks/impacts due to the works/activities 

 Management measures to minimise the potential risk 

 Mitigation measures to avoid risk of harm and the interface with work activities on site 

 Identify in toolbox talks where management of Aboriginal heritage is required such as 
identification of no go zones and responsibilities under the National Parks and Wildlife Act 
1974 and any obtained permits. 

 A stop works procedure in the event of actual or suspected potential harm to a heritage 
feature/place 

 Requirement to comply with the Standard Management Procedure -Unexpected 
Archaeological Finds (Roads and Maritime, 2012). 

Roads and 
Maritime   

Pre-construction  

AH-2 Aboriginal heritage 
training  

All construction personnel will be trained on Aboriginal heritage issues and unexpected find 
protocol. 

Construction 
contractor  

Pre-construction  

AH-3 Aboriginal Heritage 
Impact Permit 
(AHIP) 

Roads and Maritime will apply for a corridor wide AHIP under Part 6 of the NPW Act, for all 
Aboriginal sites that will be directly or indirectly impacted, prior to any construction activities. 

Roads and 
Maritime 

Pre-construction 
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AH-4 Archaeological 
salvage of 
moderate-high 
significance sites  

Archaeological salvage will be carried out for the three sites identified as having a moderate or 
higher level of significance, including: 

 Location 8 South Creek 1 (AHIMS 45-5-1070) 

 Location 9 South Creek 2 (AHIMS 45-5-1071) 

 Location 20A Clyburn Avenue (AHIMS 45-5-1074). 

Roads and 
Maritime  

Pre-construction  

Noise and vibration  

NV-1 Operational noise During the detailed design stage of the proposal, further investigations of all feasible and 
reasonable mitigation options will be carried out for affected receivers in accordance with the 
Road Noise Policy (DECCW, 2011), Noise Criteria Guideline (Roads and Maritime, 2014) and 
Noise Mitigation Guideline (Roads and Maritime, 2014). 

Roads and 
Maritime 

Detailed design 

NV-2 Construction noise 
and vibration 

A Construction Noise and Vibration Management Plan (CNVMP) will be prepared as part of the 
CEMP. This plan will include but not be limited to: 

 A map indicating the locations of sensitive receivers including residential properties 

 A quantitative noise assessment in accordance with the EPA Interim Construction Noise 
Guidelines (DECCW, 2009) 

 Management measures to minimise the potential noise impacts from the quantitative noise 
assessment and for potential works outside of standard working hours (including 
implementation of EPA Interim Construction Noise Guidelines (DECCW, 2009) 

 A risk assessment to determine potential risk for activities likely to affect receivers (for activities 
undertaken during and outside of standard working hours) 

 Mitigation measures to avoid noise and vibration impacts during construction activities 
including those associated with truck movements 

 A process for assessing the performance of the implemented mitigation measures 

 A process for documenting and resolving issues and complaints 

 A construction staging program incorporating a program of noise and vibration monitoring for 
sensitive receivers 

 A process for updating the plan when activities affecting construction noise and vibration 
change. 

 Identify in toolbox talks where noise and vibration management is required. 

Contractor Pre-construction 

NV-3 Construction noise 
and vibration 

Consider construction compound layout so that primary noise sources are at a maximum distance 
from sensitive receivers (primarily residential receivers), with solid structures (sheds and 
containers) placed between sensitive receivers and noise sources (and as close to the noise 
sources as is practical). 

Contractor Pre-construction, 
construction 

NV-4 Construction noise 
and vibration 

Compressors, generators, pumps and any other fixed plant will be located as far from residences 
as possible and behind site structures where practicable.  

Contractor Construction 
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NV-5 Construction noise 
and vibration 

Alternatives to reversing alarms will be considered for site equipment subject to WHS compliance 
requirements and risk assessments. 

Contractor Construction 

NV-6 Construction noise 
and vibration 

Vehicle delivery times will be scheduled where reasonably practicable and feasible to the 
recommended construction hours to minimise noise impacts from heavy vehicle movements and 
deliveries. 

Contractor Construction 

NV-7 Out of hours 
construction  

Any out of hours works will comply with G36 community notification requirements and the 
mitigation measures specified within the Noise Management Manual – Practice Note VII (RTA, 
2001).  

Contractor Construction 

NV-8 Construction noise 
and vibration 

During work hours, a community liaison phone number and site contact will be provided.  Contractor Construction 

NV-9 Construction noise 
and vibration 

If deemed necessary, attended compliance noise and vibration monitoring will be carried out upon 
receipt of a complaint. Monitoring will be reported as soon as possible. If exceedances are 
detected, the situation will be reviewed in order to identify means to minimise the impacts to 
residences.  

Contractor Construction 

NV-
10 

Construction noise 
and vibration 

The environmental induction program will include specific noise and vibration issues awareness 
training including, but not limited to, the following: 

 Avoiding use of radios during work outside normal hours 

 Avoiding shouting and slamming doors 

 Where practical, operating machines at low speed or power and switching off when not being 
used rather than left idling for prolonged periods 

 Minimising reversing 

 Avoiding dropping materials from height and avoiding metal to metal contact on material. 

Contractor Construction 

NV-
11 

Construction noise 
and vibration 

If exceedances are detected for noise and vibration monitoring, the situation will be reviewed in 
order to identify means to minimise impacts to residents and the appropriate changes made and 
the NVMP updated accordingly. 

Contractor Construction 
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NV-
12 

Construction noise 
and vibration 

A vibration assessment will be prepared and included in the NVMP.  The vibration assessment will 
include (as a minimum): 

 Identification of potentially affected properties/receivers 

 A risk assessment to determine the potential for discrete work activities to affect receivers 

 A map indicating the locations considered likely to be impacted and those requiring building 
condition surveys 

 Outline a monitoring program 

 A process for assessing the performance of the implemented mitigation measures 

 A process for resolving issues and conflicts. 

Pre-construction  Contractor 

NV-
13 

Construction and 
operational noise  

Any mitigation measures provided to control operational noise impacts will be implemented as 
early as practicable to also provide a benefit during some of the construction phase. 

Contractor Construction 

NV-
14 

Operational noise A post-construction noise monitoring program (including simultaneous traffic counts) will be 
carried out in accordance with the Environmental Noise Management Manual (RTA, 2001) within 
6 to 12 months of opening once traffic flows have stabilised in order to verify the noise 
assessment. 

Roads and 
Maritime 

Post- construction  

Hydrology  

HY-1 
 

Erosion and 
sedimentation 

An Erosion and Sedimentation Management Report will be prepared. The report will include (as a 
minimum): 

 Identify site catchment and sub-catchments, high risk areas and sensitive areas 

 Sizing of each of the above areas and catchments 

 Proposed staging plans for the proposal to ensure appropriate erosion and sediment controls 
measures are possible 

 The likely volume of run-off from each catchment and sub-catchment in accordance with the 
Managing Urban Stormwater: Soils and Construction, Volume 1 and 2 (Landcom, 2004) 

 Direction of water flow, both off and on site 

 Diversion of off-site water around or through the site or details of separation of on-site and off-
site water 

 The direction of runoff and drainage points during each stage of construction 

 The locations and sizing of water management basins as well as associated drainage to 
direct site water to the basins 

 A mapped plan identifying the above at all major construction stages 

 A review process by a soil conservationist and a process for updating the report to address 
any recommendations.  

Construction 
contractor 

Detailed design 
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HY-2 Erosion and 
sedimentation 

The Erosion and Sedimentation Management Report will be provided to Roads and Maritime’s 
Environment Manager for review and verification prior to the construction tender. 

Construction 
contractor 

Detailed design 

HY-3 Erosion and 
sedimentation 

Final layout and detail of the drainage system including swale design and water management 
basins will be refined during detailed design in consultation with the Roads and Maritime’s Senior 
Environmental Officer. 

Construction 
contractor 

Detailed design 

HY-4 Erosion and 
sedimentation  

Further flood modelling including a detailed afflux assessment will be carried out during detailed 
design to confirm impacts to surrounding land uses. 

Construction 
contractor 

Detailed design 

HY-5 Impact of the 
proposal on existing 
drainage basins  

An Operational Basin Management Plan (OBMP) will be prepared for each basin and include (as 
a minimum): 

 Location of the basin on a map 

 Volume  of the basin with calculations 

 Description of the proposed works 

 Basin design, including drainage.  

Construction 
contractor  

Detailed design  

HY-6 Erosion and 
sedimentation  

Operation water quality measures will be further investigated during detailed design including bio 
filtration at the water quality basin and swale treatment. 

Construction 
contractor 

Detailed design 

HY-7 Stormwater Where an upgraded section of the M4 Motorway drains to Council stormwater systems options to 
identify and reduce any increased discharge of stormwater would be investigated and 
implemented. 

Design contractor Detailed design  

HY-8 Flooding A contingency plan will be prepared to manage a potential flood event during construction and will 
outline procedures to reduce risk including removal of all plant/equipment and stabilising exposed 
areas. 

Construction 
contractor 

Detailed design 

HY-9 Erosion and 
sedimentation 

A soil conservationist from the Roads and Maritime’s Erosion, Sedimentation and Soil 
Conservation Consultancy Services Register will be engaged to review the Erosion and 
Sedimentation Management Report and conduct routine inspections of the construction works. 

Construction 
contractor 

Detailed design,   
construction 
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HY-
10 

Erosion and 
sedimentation 

A Soil and Water Management Plan (SWMP) will be prepared as part of the CEMP in accordance 
with the requirements of the Roads and Maritime contract specification G38 prior to the 
commencement of construction. The SWMP will also address the following: 

 Roads and Maritime Code of Practice for Water Management, the Roads and Maritime 
Erosion and Sedimentation Procedure 

 The NSW Soils and Construction – Managing Urban Stormwater Volume 1 “the Blue Book” 
(Landcom, 2004) and Volume 2 (DECC, 2008b) 

 Roads and Maritime Technical Guideline:  Temporary Stormwater Drainage for Road 
Construction, 2011 

 Roads and Maritime Technical Guideline: Environmental Management of Construction Site 
Dewatering, 2011. 

The SWMP will detail the following as a minimum: 

 Identification of catchment and sub-catchment areas, high risk areas and sensitive areas 

 Sizing of each of the above areas and catchment 

 The likely volume of run-off from each road sub-catchment 

 Direction of flow of on-site and off-site water 

 Separation of on-site and off-site water 

 The direction of run-off and drainage points during each stage of construction 

 The locations and sizing of sediment traps such as sump or basin as well as associated 
drainage 

 Dewatering plan which includes process for monitoring, flocculating and dewatering water 
from site (ie sediment basin and sumps) 

 The staging plans, location, sizing and details of creek alignment and realignment controls 
for scour protection and bank and bed stabilisation including those used during construction 
and long term. 

 A mapped plan identifying the above 

 Include progressive site specific Erosion and Sedimentation Control Plans (ESCPs). The 
ESCP is to be updated at least fortnightly. 

 A process to routinely monitor the BOM weather forecast 

 Preparation of a wet weather (rain event) plan which includes a process for monitoring 
potential wet weather and identification of controls to be implemented in the event of wet 
weather. These controls are to be shown on the ESCPs. 

 Provision of an inspection and maintenance schedule for ongoing maintenance of temporary 
and permanent erosion and sedimentation controls 

Construction 
contractor 

Pre-construction 
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HY-
11 

Erosion and 
sedimentation 

An Erosion and Sedimentation Control Plan (ESCP) will be prepared prior to construction and is 
to include as a minimum: 

 Identify site catchment and sub-catchments, high risk areas and sensitive areas 

 Sizing of each of the above areas and catchments 

 The likely run-off from each sub-catchment 

 Separation of on-site and off-site water 

 The direction of run-off and drainage points during each stage of construction 

 Direction of flow of on-site and off-site water 

 The locations and sizing of sediment basins or sumps and associated catch drains and/or 
bunds 

 The locations of other erosion and sediment control measures (eg rock check dams, swales 
and sediment fences) 

 Controls/measures to be implemented on wet weather events 

 A mapped plan identifying the above 

 A dewatering procedure for onsite water and basins 

 A process for reviewing and updating the plan on a fortnightly basis and/or when works alter. 

Contractor Pre-construction 

HY-
12 

Erosion and 
sedimentation 

Erosion and sediment control measures will be implemented and maintained to: 

 Prevent sediment moving off-site and sediment laden water entering any water course, 
drainage lines, or drain inlets 

 Reduce water velocity and capture sediment on site 

 Minimise the amount of material transported from site to surrounding pavement surfaces 

 Divert clean water around the site (in accordance with the Landcom/Department of Housing 
Managing Urban Stormwater, Soils and Construction Guidelines (the Blue Book)). 

Construction 
contractor 

Construction 

HY-
13 

Erosion and 
sedimentation 

Erosion and sedimentation controls will be checked and maintained on a regular basis and after a 
rain event of 10mm or greater (including clearing of sediment from behind barriers) and records 
kept and provided on request.  

Construction 
contractor 

Construction  

HY-
14 

Erosion and 
sedimentation 

Controls will be implemented at exit points to minimise tracking soil and particulates onto 
pavement surfaces. 

Construction 
contractor 

Construction  

HY-
15 

Erosion and 
sedimentation 

Any material transported onto pavements will be swept and removed at the end of each working 
shift and prior to rainfall. 

Construction 
contractor 

Construction  

HY-
16 

Water quality Emergency wet and dry spill kits will be kept on site at all times and all staff will be made aware of 
the location of the spill kit and trained in its use. 

Construction 
contractor 

Construction  



 

M4 Smart Motorway  355 
Review of Environmental Factors 

 

ID Impact  Environmental safeguards  Responsibility  Timing 

HY-
17 

Water quality All  refuelling and storage of fuels, chemicals and liquids will be within an impervious bunded area 
within the construction compound, sited a minimum of 50 metres away from: 

 Rivers, creeks or any areas of concentrated water flow 

 Flooded areas 

 Slopes above 10%. 

Construction 
contractor 

Construction  

HY-
18 

Water quality The vehicles refuelling process will include a person attending the refuelling facility / vehicle and a 
spill kit on the vehicle.   

Construction 
contractor 

Construction  

HY-
19 

Water quality Vehicle wash down and/or cement truck washout is to occur in a designated bunded area and 
least 50 metres away from water bodies and surface water drains. 

Construction 
contractor 

Construction  

HY-
20 

Erosion and 
sedimentation  

If an incident (eg spill) occurs, the Roads and Maritime’s Environmental Incident Classification and 
Management Procedure will be followed and the Roads and Maritime Services Contract Manager 
notified as soon as practicable. 

Construction 
contractor 

Construction 

Soils  

TO-1 Stabilisation and 
revegetation 

A Stabilisation Plan will be prepared and included in the Soil and Water Management Plan 
(SWMP). The stabilisation plan will include but not be limited to the following: 

 Identification and methodology of techniques for stabilisation of site 

 Identification of area on site for progressive stabilisation 

 Stabilisation will be carried out, including stockpiles and batters, exposed for a duration of 
two weeks or greater. For example covering with geotextile fabric, stabilised mulch, soil 
binder or spray grass. 

 Identification of areas on site for progressive permanent stabilisation such as implementation 
of landscaping.   

Construction 
contractor 

Pre-construction 

TO-2 Stockpiles 
All stockpiles will be designed, established, operated and decommissioned in accordance with the  
Stockpile Site Management Guideline (Roads and Maritime, 2011). 

Construction 
contractor 

Detailed design, 
construction, post- 
construction 

TO-3 Acid sulphate soils The SWMP will include a contingency plan for any acid sulphate soils or salinity identified during 
the construction phase. 

Construction 
contractor 

Pre-construction 
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Contamination   

CL-1 Management of 
contaminated land   

A Contamination Management Plan (CMP) will be prepared in accordance with the Contaminated 
Land Act 1997 and relevant EPA Guidelines. This plan will be form part of the CEMP and will 
include at a minimum: 

 Contaminated Land Legislation and guidelines including any relevant licences and 
approvals to be obtained 

 Identification of locations of known or potential contamination and preparation of a map 
showing these locations  

 Identification of rehabilitation requirements, classification, transport and disposal 
requirements of any contaminated land within the construction footprint 

 Contamination management measures including waste classification and reuse procedures 
and unexpected finds procedures 

 Monitoring and sampling procedure for landfill seepage (leachate) 

 A procedure for dewatering and disposal of potentially contaminated liquid waste 

 In the event that indications of contamination are encountered (known and unexpected, 
including odorous or visual indicators), work in the area will immediately cease until a  
contamination assessment can be prepared to advise on the need for remediation or other 
action, as deemed appropriate 

 A process for reviewing and updating the plan. 
The CMP would be reviewed by Roads and Maritime’s Senior Environment Officer and Roads and 
Maritime’s Land Management Specialist prior to the commencement of works. 

Construction 
contractor  

Pre-construction, 
construction   

CL-2 Human Exposure to 
contaminated land 

The CEMP will include environmental awareness training for construction staff to include the 
procedures for identification, reporting and management of contaminated land. 

Construction 
contractor 

Pre-construction, 
construction 

CL-3 Identification of 
contaminated land 

In the event that indications of contamination are encountered (known and unexpected, such as 
odorous or visually contaminated materials), work in the area will cease until a contamination 
assessment can be prepared to advise on the need for remediation or other action, as deemed 
appropriate. 

Construction 
contractor 

Construction  

CL-4 Handling and 
disposal of 
contaminated 
materials 

Any soils that are contaminated through accidental spills or fuels or chemicals will be removed 
from site by a licenced contractor and disposed of at an appropriately licenced facility. 

Construction 
contractor 

Construction  

CL-5 Notification of 
contaminated land 

NSW EPA will be notified of contaminated land in accordance with Section 60 of the 
Contaminated Land Management Act 1997. 

Roads and 
Maritime 

Construction, 
operation   
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Air quality  

AQ-1 Impacts to air quality 
during construction  

An Air Quality Management Plan (AQMP) will be prepared as part of the CEMP. The plan will 
include but not be limited to: 

 A map identifying locations of sensitive receivers 

 Identification of potential risks/impacts due to the work/activities as dust generation activities 

 Management measures to minimise risk including a progressive stabilisation plan 

 A process for monitoring dust on site and weather conditions 

 A process for altering management measures as required. 

Construction 
contractor 

Pre-construction  

AQ-2 Impacts to air quality 
during construction   

The management measures within the AQMP will include but not limited to: 

 Vehicles transporting waste or other materials that have a potential to produce odours or dust 
are to be covered during transportation 

 Dust will be suppressed on stockpiles and unsealed or exposed areas using methods such as 
water trucks, temporary stabilisation methods, soil binders or other appropriate practices 

 Disturbed areas will be minimised in extent and rehabilitated progressively 

 Speed limits will be imposed on unsealed surfaces 

 Stockpiles will be located as far away from residences and other sensitive receivers 

 Works (including the spraying of paint and other materials) will not be carried out during strong 
winds or in weather conditions where high levels of dust or air borne particulates are likely 

 Plant, vehicles and equipment will be maintained in good condition and in accordance with 
manufacturer’s specifications 

 Plant and machinery will be turned off when not in use 

 No burning of any timbers or other combustible materials will occur on site 

 Visual monitoring of air quality will be undertaken to verify the effectiveness of controls and 
enable early intervention 

 Work activities will be reprogrammed if the management measures are not adequately 
restricting dust generation. 

Construction 
contractor  

Pre-construction  

AQ-3 Air quality 
monitoring 

In locations in close proximity to sensitive receivers a dust monitoring program will be prepared to 
identify appropriate dust monitoring parameters, locations, monitoring frequencies and corrective 
actions should results indicate adverse dust impacts. 

Construction 
contractor 

Pre- construction  
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Non-Aboriginal heritage  

NA-1 Impacts to non-

Aboriginal heritage 

items during 

construction   

A Non-Aboriginal Heritage Management Plan (AHMP) will be prepared and included in the CEMP. 
This plan will include but not be limited to the following: 

 A map identifying locations of items or sites (including curtilages) which are to be protected 
and those which are to be destroyed/impacted and no-go zones 

 Identification of potential environmental risks/impacts due to the works/activities 

 Management measures to minimise the potential risk 

 Mitigation measures to avoid risk of harm and the interface with work activities on site 

 Implementation of mitigation measures to protect identified heritage items or areas 

 Identify in toolbox talks where management of non-aboriginal heritage is required such as 
identification of no go zones and responsibilities under the Heritage Act 1977 and any 
obtained permits or exemptions 

 A stop works procedure in the event of actual or suspected potential harm to a heritage 
feature/place 

 Requirement to comply with Roads and Maritime’s Standard Management Procedure -
Unexpected Archaeological Finds, 2012. 

Pre-construction  Construction 

contractor  

NA-2 Discovery of non-

Aboriginal heritage 

items  

If unexpected heritage item/s, archaeological remains or potential relics are uncovered during the 

works, all works will cease in the vicinity of the material/find and the Standard Management 

Procedure - Unexpected Archaeological Finds (Roads and Maritime, 2012) will be followed. 

Construction 

contractor  

Construction  

Socio-economic impacts  

SE-1 Community relations A Communication Plan will be prepared and included in the CEMP. The Communication Plan will 
include (as a minimum): 

 Requirements to provide details and timing of proposed activities to affected residents  

 A complaint handling procedure including a contact name and number   

 A procedure to notify adjacent land users for changed conditions during the construction 
period such as traffic, pedestrian or driveway access. 

The communications plan will be prepared in accordance with G36 requirements and Community 
Engagement and Communications Manual (Roads and Maritime, 2012). 

Roads and 
Maritime 

Pre-construction, 
construction 

SE-2 Community relations A complaints handling procedure and register will be included in the CEMP and maintained for 
the duration of the project. 

Construction 
contractor   

Construction 
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SE-3 Interruptions to utility 
services  

Residents will be informed prior to any interruptions to utility services that may be experienced as 
a result of utilities relocation. 

Roads and 
Maritime 

Construction 

SE-4 Access and 
connectivity 

Road users, pedestrians and cyclists will be informed of changed conditions, including likely 
disruptions to access during construction. 

Roads and 
Maritime 

Construction 

SE-5 Amenity and 
community values 

Fencing with material attached (eg shade cloth) will be provided around the construction 
compounds and other areas to screen views of the construction compounds from adjoining 
properties. At the end of construction, the construction site compounds will be decommissioned 
and the site rehabilitated and re-landscaped.  

Construction 
contractor  

Construction  

SE-6 Social infrastructure Impacted social infrastructure and community facilities, including emergency services, will be 
consulted during detailed design to identify any feasible impact mitigation measures. 

Roads and 
Maritime 

Pre-construction,  

construction 

Waste and resource management  

WR-1  Re-use of 
construction wastes  

The following resource management hierarchy principles will be followed: 

 Avoid unnecessary resource consumption as a priority 

 Avoidance will be followed by resource recovery (including reuse of materials, reprocessing, 
and recycling and energy recovery) 

 Disposal will be carried out as a last resort in accordance with the Waste Avoidance and 
Resource Recovery Act, 2001. 

 

 Construction 
contractor   

Detailed design,  

pre-construction, 
construction   

WR-2 Procurement of 
materials and 
products  

Procurement will endeavour to use materials and products with a recycled content where that 
material or product is cost and performance effective. 

Roads and 
Maritime, 
construction 
contractor  

Detailed design,  

pre-construction  
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WR-3 Management of 
waste  

A Resource and Waste Management Plan (RWMP) will be prepared, which will include the 
following (as a minimum): 

 The type, classification and volume of all materials to be generated and used on site including 
identification of recyclable and non-recyclable waste in accordance with EPA Waste 
Classification Guidelines 

 Quantity and classification of excavated material generated as a result of the proposal (refer to 
the Waste Management Fact sheets 1-6, (Roads and Maritime, 2012))  

 Interface strategies for cut and fill on site to ensure re-use, where possible 

 Strategies to ‘avoid’, ‘reduce’, ‘reuse’ and ‘recycle’ materials. 

 Classification and disposal strategies for each type of material. 

 Destinations for each resource/waste type either for on-site reuse or recycling, offsite reuse or 
recycling, or disposal at a licensed waste facility 

 Details of how material will be stored and treated on-site. 

 Identification of available recycling facilities on and off site 

 Identification of suitable methods and routes to transport waste 

 Procedures and disposal arrangements for unsuitable excavated material or contaminated 
material 

 Site clean-up for each construction stage. 

Construction 
contractor   

Pre-construction, 
construction  

WR-4 Disposal of cleared 
weed species 

Any weed species that are cleared for the proposal will be collected in plastic bags and disposed 
of at a licensed green waste disposal facility or landfill. 

Construction 
contractor 

Construction 

WR-5 Generation of 
construction waste  

The construction contractor will regularly address housekeeping at the construction site. Working 
areas will be maintained, kept free of rubbish and cleaned up at the end of each working day. This 
will include collection and sorting of recycling, general waste and green waste.  

Construction 
contractor  

Construction  

WR-6 Management of 
waste  

A dedicated concrete washout facility that is impervious would be provided during construction so 
that runoff from the washing of concrete machinery, equipment and concrete trucks can be 
collected and disposed of at an appropriate waste facility. 

Construction 
contractor  

Construction  

WR-7 Management of 
waste  

All wastes would be managed in accordance with the Protection of the Environment Operations 
Act 1997. 

Construction 
contractor  

Construction  

Greenhouse gas emissions and climate change  

GG-1 Impacts of the 
proposal on climate 
change  

Detailed design will take into consideration the potential effect of climate change on the proposal, 
including drainage requirements. 

Roads and 
Maritime  

Detailed Design 
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ID Impact  Environmental safeguards  Responsibility  Timing 

GG-2 Impacts of the 
proposal on climate 
change  

A Greenhouse Gas Assessment will be carried out for the proposal in accordance with the 
Greenhouse Gas Assessment Workbook for Road Project, Transport Authorities Greenhouse 
Group, February 2013. 

Roads and 
Maritime  

Detailed Design 

GG-3 Climate change risks 
to construction 

Environmental safeguards and management measures in the CEMP will be designed to 
accommodate and respond to the increased frequency and severity of rainfall events. 

Construction 
contractor 

Pre-construction  

GG-4 Impacts on climate 
change from 
construction 
activities  

During construction, the following measures will be considered and implemented where possible:  

 Plant and equipment will be switched off when not in use 

 Vehicles, plant and construction equipment will be appropriately sized for the task and 
properly maintained so as to achieve optimum fuel efficiency 

 Materials will be delivered with full loads and will come from local suppliers, where possible 

 Energy efficiency and related carbon emissions will be considered when selecting vehicles 
and equipment 

 Vegetation clearing will be reduced as much as feasible, and re-established in suitable 
areas when construction is completed 

 Waste will be reduced and recycled as a preference before disposing to landfill. 

Construction 
contractor  

Construction 

Cumulative impacts  

CE-1 Cumulative traffic 
impacts from 
construction of 
multiple projects  

The CEMP will be updated as required to incorporate potential cumulative impacts from 
surrounding development activities as they become known. 

This will include a process to review and update mitigation measures as new work begins or if 
complaints are received.  

Construction 
contractor  

Detailed design, 
pre-construction,  
construction  

 
 
 
 



 

M4 Smart Motorway  362 
Review of Environmental Factors 

7.3 Licensing and approvals 

Licences and approvals required for the proposal are listed in Table 7-2. 

Table 7-2 Summary of licensing and approval required 

Requirement Timing 

Environment Protection Licence under the 
Protection of Environment Operations Act 
1997 for the regulation of noise, air, waste 
and water management during 
construction 

Before construction commences 

Approval under Section 90 of the National 
Parks & Wildlife Act 1975 for the 
destruction and salvage of Aboriginal 
archaeological sites 

Before construction commences 

The next chapter provides a justification for the proposal and considers the proposal 
in the context of the objectives of the EP&A Act. 
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8 Conclusion 

This chapter provides the justification for the proposal taking into account its 
biophysical, social and economic impacts, the suitability of the site and whether or 
not the proposal is in the public interest. The chapter also considers the proposal in 
the context of the objectives of the EP&A Act, including the principles of ecologically 
sustainable development as defined in Schedule 2 of the Environmental Planning 
and Assessment Regulation 2000 (EP&A Regulation). 

8.1 Justification 

The M4 Motorway currently experiences periods of considerable congestion which 
results in delays to motorists, poor travel times, accidents and an overall loss of 
economic productivity. The current traffic management system for the M4 Motorway 
is relatively basic and is not integrated with the systems controlling the arterial and 
major roads that intersect with the motorway. One of the major causes of recurring 
congestion on the M4 Motorway is the unregulated access and exit of vehicles to and 
from the motorway. Large pulses of vehicles trying to access the M4 Motorway via 
the entry ramps at interchanges can result in overcapacity in some locations or cause 
braking shockwaves as entering vehicles try to merge with the motorway traffic. Also 
if an incident does occur on the motorway, there are limited means for the 
management of traffic and for emergency services vehicles trying to access the 
location of an incident. 

The M4 Smart Motorway proposal aims to address the issues of recurring and non-
recurring congestion through the implementation of a comprehensive traffic 
management system which includes ramp metering to regulate traffic entering the M4 
Motorway and ITS infrastructure on the mainline motorway and interchanges to 
manage traffic during peak periods and incidents. The implementation of a smart 
motorway system was assessed as the preferred and most cost effective option in 
comparison with a traditional motorway upgrade. The environmental impacts 
associated with the smart motorway would also be considerably lower in comparison 
with a traditional motorway upgrade. 

8.2 Objects of the EP&A Act 

Table 8-1 shows the justification of the proposal in relation to objects of the EP&A 
Act. 

Table 8-1 Justification of the proposal in relation to the objects of the EP&A 
Act  

Object Comment 

5(a)(i) To encourage the proper 
management, development and 
conservation of natural and artificial 
resources, including agricultural land, 
natural areas, forests, minerals, water, 
cities, towns and villages for the purpose 
of promoting the social and economic 
welfare of the community and a better 
environment. 

The proposal would encourage the proper management, 
development and conservation of natural and artificial 
resources by: 

 Improving management and use of the existing M4 
Motorway 

 Improving reliability and travel times for the community 
and businesses using the M4 Motorway 

 Minimising any impacts on natural resources inside 
and outside the motorway corridor 
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Object Comment 

5(a)(ii) To encourage the promotion and 
co-ordination of the orderly economic use 
and development of land. 

The proposal encourages the promotion and co-ordination 
of the orderly economic use and development of land by: 

 Providing an efficient transport link to new 
development lands in Western Sydney 

 Considering the generation of traffic from future new 
development areas in the design and environment 
assessment process. 

5(a)(iii) To encourage the protection, 
provision and co-ordination of 
communication and utility services. 

The design of the proposal included the protection or 
modification to existing utility and communication services.  
Utility providers have been consulted during the design 
process and have not raised any major issues. Overall the 
potential impact of the proposal on utilities is minor. 

5(a)(iv) To encourage the provision of 
land for public purposes. 

This object is not relevant to the proposal. 

5(a)(v) To encourage the provision and 
co-ordination of community services and 
facilities. 

This object is not relevant to the proposal. 

5(a)(vi) To encourage the protection of 
the environment, including the protection 
and conservation of native animals and 
plants, including threatened species, 
populations and ecological communities, 
and their habitats. 

The proposal has been designed to protect the 
environment where possible including: 

 Locating all proposal components in the already 
disturbed M4 Motorway corridor and major road 
reserves 

 Relocating proposal components to minimise impacts 
on remnant native vegetation where possible. 

5(a)(vii) To encourage ecologically 
sustainable development. 

Ecologically sustainable development is considered in 
Section 8.2.1 – Section 8.2.4 below. 

5(a)(viii) To encourage the provision and 
maintenance of affordable housing. 

This object is not relevant to the proposal. 

5(b) To promote the sharing of the 
responsibility for environmental planning 
between different levels of government in 
the State. 

This object is not relevant to the proposal. 

5(c) To provide increased opportunity for 
public involvement and participation in 
environmental planning and assessment. 

The public and other stakeholders have been consulted on 
the proposal prior to the preparation of the REF through 
the proposal website, community updates, door knocking, 
industry forums, media information and targeted meetings. 
There will be further opportunities for the public to 
comment on the proposal during the exhibition of the REF. 

 

8.2.1 The precautionary principle 

The EP&A Regulation defines the precautionary principle as: 

(a) the precautionary principle, namely, that if there are threats of serious or 
irreversible environmental damage, lack of full scientific certainty should not be used 
as a reason for postponing measures to prevent environmental degradation. In the 
application of the precautionary principle, public and private decisions should be 
guided by: 

(i)  careful evaluation to avoid, wherever practicable, serious or irreversible damage 
to the environment, and 

(ii)  an assessment of the risk-weighted consequences of various options. 

The proposal has been developed to ensure that there are no threats of serious or 
irreversible environmental damage – and the impacts of the proposal can be readily 
quantified and mitigated. The relatively minor nature of the works and operational 
impacts of proposal is that significant or unknown environmental impacts are very 
unlikely to result. 
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8.2.2 Intergenerational equity 

The EP&A Regulation defines intergenerational equality as: 

(b)  inter-generational equity, namely, that the present generation should ensure that 
the health, diversity and productivity of the environment are maintained or enhanced 
for the benefit of future generations 

The proposal would have very minor impacts on the health, diversity and productivity 
of the environment and the majority of these would be able to be effectively 
minimised with the implementation of the proposed mitigation measures. There 
would be no intergenerational impacts due to the proposal. 

8.2.3 Conservation of biological diversity and ecological integrity 

The EP&A Regulation defines the conservation of biological diversity as: 

(c)  conservation of biological diversity and ecological integrity, namely, that 
conservation of biological diversity and ecological integrity should be a fundamental 
consideration 

The proposal would be located in the highly disturbed M4 Motorway and major road 
corridors. While some remanent native vegetation would require removal for the 
proposal, the area cleared is relatively small and the vegetation cleared is in a 
degraded condition. The majority of vegetation cleared would be vegetation planted 
for landscaping. The area and type of vegetation cleared would not result in the loss 
of any biological diversity or ecological integrity. 

8.2.4 Improved valuation, pricing and incentive mechanisms 

The EP&A Regulation defines the final principle as: 

(d)  improved valuation, pricing and incentive mechanisms, namely, that 
environmental factors should be included in the valuation of assets and services, 
such as: 

(i)  polluter pays, that is, those who generate pollution and waste should bear 
the cost of containment, avoidance or abatement, 

(ii)  the users of goods and services should pay prices based on the full life 
cycle of costs of providing goods and services, including the use of natural 
resources and assets and the ultimate disposal of any waste, 

(iii)  environmental goals, having been established, should be pursued in the 
most cost effective way, by establishing incentive structures, including market 
mechanisms, that enable those best placed to maximise benefits or minimise 
costs to develop their own solutions and responses to environmental 
problems. 

The proposal would generate minor quantities of waste and pollution during 
construction. The costs of the generation and management of waste and pollution 
would be captured in any waste disposal charges and the Environment Protection 
Licence for construction activities. Overall the operation of the proposal would result 
in less pollution and waste as there would be less congestion on the M4 Motorway 
resulting in reduced air and noise emissions from vehicles.   

8.3 Conclusion 

The proposed M4 Smart Motorways proposal in Western Sydney is subject to 
assessment under Part 5 of the EP&A Act. The REF has examined and taken into 
account to the fullest extent possible all matters affecting or likely to affect the 
environment by reason of the proposed activity.  This has included consideration of 
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conservation agreements and plans of management under the NPW Act, joint 
management and biobanking agreements under the TSC Act, wilderness areas, 
critical habitat, impacts on threatened species, populations and ecological 
communities and their habitats and other protected fauna and native plants. 

A number of potential environmental impacts from the proposal have been avoided or 
reduced during the concept design development and options assessment. The 
proposal as described in the REF best meets the project objectives but would still 
result in some impacts on capacity of the M4 Motorway, amenity impacts (such as 
noise, dust and visual) during construction and visual impacts from the new or 
modified infrastructure. Mitigation measures as detailed in the REF would ameliorate 
or minimise these expected impacts. The proposal would also reduce traffic 
congestion on the M4 Motorway, improve travel times, reduce delays due to incidents 
and improve the motorists experience of using the M4 Motorway. The proposal would 
also address existing and future noise exceedances of the RNP at sensitive receivers 
near the interchanges.  On balance the proposal is considered justified. 

The environmental impacts of the proposal are not likely to be significant and 
therefore it is not necessary for an environmental impact statement to be prepared 
and approval to be sought for the proposal from the Minister for Planning under Part 
5.1 of the EP&A Act. The proposal is unlikely to affect threatened species, 
populations or ecological communities or their habitats, within the meaning of the 
Threatened Species Conservation Act 1995 or Fisheries Management Act 1994 and 
therefore a Species Impact Statement is not required. Potential landscape character 
and visual impacts have been considered during concept design. Where visual 
impacts have been assessed as having a high or moderate to high impact, then 
suitable mitigation measures will be implemented. The proposal is largely within the 
existing motorway corridor and, when built, has the potential to become visually 
interesting infrastructure with a ‘smart’ identity.   

The proposal is unlikely to affect Commonwealth land or have an impact on any 
matters of national environmental significance. 
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9 Certification 

This review of environmental factors provides a true and fair review of the proposal in 
relation to its potential effects on the environment. It addresses to the fullest extent 
possible all matters affecting or likely to affect the environment as a result of the 
proposal. 
 
 
 

 
 
 
 
Jonas Ball 
Principal Environmental Planner 
Jacobs 
Date: 6 March 2015  
 
 
 
 
I have examined this review of environmental factors and the certification Jonas Ball, 
Jacobs, and accept the review of environmental factors on behalf of Roads and 
Maritime Services. 
 
 

 
 
 
Simon Cusack 
A/M4SM Development Manager 
Project Delivery │Infrastructure Development  
Date: 10 March 2015 
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Terms and acronyms used in this REF 

Acronym/item Definition 

ABS Australian Bureau of Statistics  

AHIMS Aboriginal Heritage Information Management System 

AHIP Aboriginal Heritage Impact Permit  

AHMP Aboriginal Heritage Management Plan  

AMU Archaeological Management Units  

AQMP Air Quality Management Plan  

ASS Acid sulfate soils  

BGL Below ground level  

CBD Central business district  

CCTV Closed circuit television  

CEMP Construction Environmental Management Plan  

CHAR Cultural Heritage Assessment Report  

CNVMP Construction Noise and Vibration Management Plan 

CO Carbon monoxide  

dB(A) Decibels using the ‘A’ weighted scale, measured according to the 
frequency of the human ear 

DEC Department of Environment and Conservation (NSW)  

DECCW Department of Environment, Climate Change and Water (NSW)  

DIPNR Department of Infrastructure, Planning and Natural Resources  

DIRD Development Infrastructure and Regional Development 

DPI Department of Primary Industries  

DUAP Department of Urban Affairs and Planning 

EIA Environmental impact assessment  

EIS Environmental impact statement  

ENMM Environmental Noise Management Manual 

EP&A Act  Environmental Planning and Assessment Act 1979. Provides the legislative 
framework for land use planning and development assessment in NSW 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

(Commonwealth). Provides for the protection of the environment, especially 
matters of national environmental significance, and provides a national 
assessment and approvals process. 

ESCP Erosion and Sedimentation Control Plan  

ESD Ecologically sustainable development. Development which uses, conserves 
and enhances the resources of the community so that ecological processes 
on which life depends, are maintained and the total quality of life, now and 
in the future, can be increased.  

Habitat  The place where an organism lives. Habitats are measurable and can be 
described by their flora and physical components. 

Hz Hertz  

ICNG Interim Construction Noise Guideline  

ISEPP State Environmental Planning Policy (Infrastructure) 2007. The objective of 
this SEPP is to facilitate the effective delivery of infrastructure across the 
State. 

ITS Intelligent traffic system  

LA1 The LA1 level is the noise level which is exceeded for one per cent of the 
sample period. During the sample period, the noise level is below the LA1 
level for 99 per cent of the time. 
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Acronym/item Definition 

LA10 The LA10 level is the noise level that is exceeded for 10 per cent of the 
sample period. During the sample period, the noise level is below the LA10 
level for 90 per cent of the time. The LA10 is a common noise descriptor for 
environmental noise and road traffic noise. 

LA90 The LA90 level is the noise level which is exceeded for 90 per cent of the 
sample period. During the sample period, the noise level is below the LA90 
level for 10 per cent of the time. This measure is commonly referred to as 
the background noise level. 

LAeq The equivalent continuous sound level (LAeq) is the average energy of the 
varying noise over the sample period and is equivalent to the level of a 
constant noise which contains the same energy as the varying noise 
environment. This measure is also a common measure of environmental 
noise and road traffic noise. 

LAmax (Maximum noise 
level) 

The maximum noise level over a sample period is the maximum level, 
measured on fast response, during the sample period. 

LALC Local Aboriginal Land Council  

LCZ Landscape character zone  

LEP Local environment plan  

LGA Local government area  

LUMS Lane use management system   

LUS Land use signs  

NCA Noise catchment area  

NEPC National Environment Protection Council  

NES Matters of national environmental significance under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 

NML Noise management level  

NOx Oxides of nitrogen  

NPW Act  National Parks and Wildlife Act 1974 (NSW) 

NPWS National Parks and Wildlife Service  

NSW New South Wales  

O3 Ozone  

OEH Office of Environment and Heritage  

OOHW Out of hours work  

OSD Operations and Services Directorate 

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

PEMP Project Environmental Management Plan 

POEO Act  Protection of the Environment Operations Act 1997 (NSW) 

PM10 Particulate matter  

RBL Rating background level  

REF Review of Environmental Factors 

RMS Roads and Maritime Services  

RNE Resister of the National Estate  

RNP Road Noise Policy  

RNT Register of the National Trust  

RTA Roads and Traffic Authority (now the Roads and Maritime Services)  

RWMP Resource and Waste Management Plan  

SCATS Sydney Coordinated Adaptive Traffic System 

SEPP State Environmental Planning Policy.  A type of planning instrument made 
under Part 3 of the EP&A Act. 
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Acronym/item Definition 

SHR State Heritage Register (NSW)  

SIS Species impact statement  

SO2 Sulfur dioxide  

SREP 20 Sydney Regional Environmental Plan No. 20 – Hawkesbury-Nepean River 
(No. 2 –1997) 

TEC Threatened ecological community  

TMC Transport Management Centre  

TSC Act  Threatened Species Conservation Act 1995 (NSW) 

TSP Total suspended particulates  

VDD Vehicle detection devices  

VDV Vibration dose value  

VMS Variable message signage  

VSLS Variable speed limit sign  

WARR NSW Waste Avoidance and Resource Recovery Strategy 2007 

WSEA Western Sydney employment area  
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Clause 228(2) Checklist 

In addition to the requirements of the Is an EIS required? guideline as detailed in this 
REF, the following factors, listed in clause 228(2) of the Environmental Planning and 
Assessment Regulation 2000, have also been considered to assess the likely 
impacts of the proposal on the natural and built environment. 
 

Factor Impact 

a. Any environmental impact on a community? 

Construction of the proposal would result in some short-term, negative 
impacts on the community, such as visual amenity impacts, traffic and 
access disruptions, and air emission impacts. These issues could impact 
negatively on the local community as described in Section 6.5 (noise and 
vibration), Section 6.9 (air quality), Section 6.3 (landscape character and 
visual amenity) and Section 6.1 (traffic and transport) of this REF. These 

impacts would be minimised through the development and implementation 
of environmental management plans and associated mitigation measures 
during construction. 

Construction – Minor, 
short-term, negative  

The operation of the proposal would result in increased visual impacts at 
some locations due to the presence of additional infrastructure such as 
upgraded ramps and gantries (refer to Section 6.3). These impacts would 

be managed through the implementation of mitigation measures outlined in 
Section 6.3.5).  

The operation of the proposal would result in a higher number of sensitive 
receivers experiencing acute noise impacts or road noise affected properties 
experiencing a 2+ dBA increase in noise levels. A total of 262 residential 
receivers and 13 other receivers would be eligible for consideration for noise 
mitigation under the Noise Mitigation Guidelines (Roads and Maritime 2014) 
(refer to Section 6.5). 

Operation – Minor, 
long-term, negative  

 

 

 

 

b. Any transformation of a locality? 

During construction, the proposal would result in temporary impacts to the 
existing locality, which would be predominantly through negative visual 
amenity impacts associated with construction machinery, temporary fencing, 
signage, light spill, vegetation clearing and the generation of wastes.  

Construction – Minor, 
short-term, negative  

 

 

Although the vast majority of works associated with the proposal would be 
located within the existing M4 Motorway, the proposal would have a 'high to 
moderate' impact on six landscape character zones (refer to Section 6.3). 
These zones are typically highly sensitive due to their residential character.   

Operation – Minor, 
long-term, negative  

c. Any environmental impact on the ecosystems of the locality? 

The proposal would require a total of about 31.25 hectares of vegetation to 
be removed, including 3.82 hectares of remnant vegetation. The proposal 
would also require the removal of about 35 individual threatened plants. A 
Construction Flora and Fauna Management Plan (CFFMP) would be 
prepared and implemented to manage these impacts. Overall, the impacts 
on ecosystems are not considered to be significant. Biodiversity impacts are 
discussed further in Section 6.2.  

Minor, long-term, 
negative  
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d. Any reduction of the aesthetic, recreational, scientific or other 
environmental quality or value of a locality? 

During construction, the proposal would have the potential to create a 
reduction in the overall aesthetic quality of the proposal area due to the 
equipment associated with the construction worksite, dust and noise 
generation, as well as traffic and access disruption. These impacts would be 
managed through mitigation measures outlined in Section 6.3.5.  

The proposal would require a total of about 31.25 hectares of vegetation to 
be removed, including 3.82 hectares of remnant vegetation. Overall, the 
impact of the proposal on the environmental quality of the locality is not 
considered to be significant. Biodiversity impacts are discussed further in 
Section 6.2. 

Construction of the proposal would also affect the amenity of adjacent land 
uses due to noise and vibration and the generation of dust.   

No recreational or scientific qualities of the proposal area are considered to 
be impacted during the construction or operation of the proposal.  

Construction – Minor, 
short-term, negative  

 

The proposal would have a high visual impact on two assessed viewpoints, 
a high to moderate visual impact on three assessed viewpoints, and a 
moderate visual impact on sixteen assessed viewpoints (visual impacts on 
other assessed viewpoints are discussed further in Section 6.3 and 
Appendix D). These visual impacts are generally due to the implementation 

of new infrastructure visible from outside the M4 Motorway corridor. These 
impacts would be managed through the implementation of mitigation 
measures outlined in Section 6.3.5). 

The operation of the proposal would result in a higher number of sensitive 
receivers experiencing acute noise impacts or road noise affected properties 
experiencing a 2+ dBA increase in noise levels. A total of 262 residential 
receivers and 13 other receivers would be eligible for consideration for noise 
mitigation under the Noise Mitigation Guidelines (Roads and Maritime 2014) 
(refer to Section 6.5). 

Operation – Minor, 
long-term, negative  

 

e. Any effect on a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, 
scientific or social significance or other special value for present 
or future generations? 

The proposal would require the destruction of 30 recorded Aboriginal 
archaeological heritage sites within the M4 Motorway corridor. This includes 
three sites considered to have moderate to high archaeological value and 
would be salvaged prior to construction activities. The remaining 27 sites 
are considered to have low archaeological significance and would require an 
Aboriginal Heritage Impact Permit (AHIP) for their removal. Aboriginal 
heritage impacts are discussed further in Section 6.4. 

During operation, the proposal would have potential minor visual impacts at 
Prospect Reservoir and surrounding area (due to the proposed location of a 
VMS) and St Bartholomew’s Church and Cemetery (due to the proposed 
location of the VSLS on the entry ramp). Non-Aboriginal heritage impacts 
are discussed further in Section 6.10.  

Minor, long-term, 
negative  

 

f. Any impact on the habitat of protected fauna (within the meaning 
of the National Parks and Wildlife Act 1974)? 

The proposal would require a total of about 31.25 hectares of vegetation to 
be removed, including 3.82 hectares of remnant vegetation. Most of this 
vegetation would provide some habitat for protected fauna. However, given 
the relatively poor condition of the habitat and the availability of alternative 
habitat in close proximity to the proposal, the loss of habitat is not 
considered significant. Biodiversity impacts are discussed further in Section 
6.2. 

Minor, long-term, 
negative  
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g. Any endangering of any species of animal, plant or other form of 
life, whether living on land, in water or in the air? 

The proposal is unlikely to endanger any species of animal, plant or other 
form of life, whether living on land, in water or in the air. Although the 
proposal would require the removal of 31.25 hectares of vegetation, as well 
as the removal of about 35 individual threatened plants, the proposal would 
not have a significant impact on these species. Biodiversity impacts are 
discussed further in Section 6.2. 

Nil  

h. Any long-term effects on the environment? 

The long term negative effects of the proposal would be negligible as the 
works are generally relatively minor and appropriate safeguards would be 
implemented to minimise any negative effects. 

Construction – Minor, 
long-term, negative  

 

The positive effects of the proposal on the environment would be generally 
related to improved capacity and function of the M4 Motorway – which 
would result in lower greenhouse gas emissions from vehicles and possibly 
lower noise in comparison to the “no build” scenario. 

Operation – Minor, 
long-term, positive  

 

i. Any degradation of the quality of the environment? 

The M4 Motorway corridor and adjacent areas are generally highly modified 
and in many areas are also highly urbanised. The proposal has the potential 
to degrade the quality of the environment through accidental spills and 
erosion and sediment during construction. A Soil and Water Management 
Plan (SWMP) would be implemented to mitigate these impacts (refer to 
Section 6.6). 

Minor, short-term, 
negative  

j. Any risk to the safety of the environment? 

Construction of the proposal has the potential to temporarily decrease safety 
for other road users due to carrying out construction work adjacent to 
operating traffic lanes and the movement of construction vehicles to and 
from the site. This would be managed through the implementation of a 
Traffic Control Plan (TCP) (refer to Section 6.1).  

Minor, short-term, 
negative  

k. Any reduction in the range of beneficial uses of the environment? 

The proposal would not result in a reduction in the beneficial uses of the 
environment.  

Nil  

During operation, the proposal would be consistent with future uses and 
there would be no reduction in the range of beneficial uses of the 
environment that do not currently exist. 

Nil  

l. Any pollution of the environment? 

The proposal would result in water quality, noise, dust and visual pollution 
during it construction.  Provided that appropriate mitigation measures are 
implemented these impacts would be minor. 

Minor, short-term, 
negative  

 

m. Any environmental problems associated with the disposal of 
waste? 

Wastes would be generated during the construction and operation of the 
proposal. Risks associated with the encountering of contaminated material 
(and its subsequent disposal) would be managed according to the 
safeguards outlined in Section 6.8.5. Contamination is discussed in 
Section 6.8 of this REF; while discussion on the generation and disposal of 
waste is provided in Section 6.12.   

Nil  
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n. Any increased demands on resources (natural or otherwise) that 
are, or are likely to become, in short supply? 

The proposal would require resources such as concrete and asphalt (refer 
to Section 3.7.6), which are common construction materials. The proposal 

would not create any significant demand on these resources. All other 
required resources for the proposal are considered to be readily available. 
Resource management is discussed further in Section 6.12.  

Nil  

 

o. Any cumulative environmental effect with other existing or likely 
future activities? 

There are a number of other projects such as WestConnex, Western 
Sydney Airport and other road upgrades that would be constructed 
concurrently with the proposal. Coordination with other projects would be 
required to ensure that there are no unacceptable impacts from the 
cumulative effects of these projects. Cumulative impacts, including 
management and mitigation measures, are discussed further in Section 
6.14. 

Minor, short-term, 
negative  

 

p. Any impact on coastal processes and coastal hazards, including 
those under projected climate change conditions? 

The proposal is not located within a coastal area and would not result in any 
impact on coastal processes and coastal hazards. 

Nil 
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Matters of National Environmental Significance 

Under the environmental assessment provisions of the Environment Protection and 
Biodiversity Conservation Act 1999, the following matters of national environmental 
significance and impacts on Commonwealth land are required to be considered to 
assist in determining whether the proposal should be referred to the Australian 
Government Department of Sustainability, Environment, Water, Population and 
Communities. 
 

Factor Impact 

a. Any impact on a World Heritage property? 

The proposal would not impact on a World Heritage property.  

Nil  

b. Any impact on a National Heritage place? 

The proposal would not impact on any National Heritage places.   

Nil  

c. Any impact on a wetland of international importance? 

The proposal would not impact on any wetlands of international importance.   

Nil  

d. Any impact on a listed threatened species or communities? 

The proposal would require a total of about 31.25 hectares of vegetation to be 
removed, including 3.82 hectares of remnant vegetation. The impacts of the 
proposal on threatened ecological communities listed under the TSC Act and 
EPBC Act are considered to be minor.  The proposal would also require the 
removal of about 35 individual threatened plants, including Dillwynia tenuifolia, 
Grevillea juniperina subsp. Juniperina, and Pultenaea parviflora. Overall, the 
proposal is not considered to have a significant impact on threatened species or 
threatened ecological communities. Biodiversity impacts are discussed further in 
Section 6.2.  

Minor, long-
term, negative  

e. Any impacts on listed migratory species? 

Thirty migratory species potentially occur within the study locality, of which eight 
migratory species have a moderate likelihood of occurring within the study area. 

Overall, the proposal is not considered to have a significant impact on migratory 
species.  

Nil  

f. Any impact on a Commonwealth marine area? 

The proposal would not impact on a Commonwealth marine area. 

Nil  

g. Does the proposal involve a nuclear action (including uranium mining)? 

The proposal does not involve a nuclear action.  

Nil  

Additionally, any impact (direct or indirect) on Commonwealth land? 

The proposal would not impact directly or indirectly on Commonwealth land.  

Nil 
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