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5.8.1

Operational management control systems and incident and emergency
response

The project has been designed to include control systems to ensure safe and efficient operation of the
New M5 under normal operating conditions, and to respond to incidents and other emergency events
that may occur. These control systems would include:
•

A central motorway control centre to manage the New M5 when it is operational

•

Traffic monitoring and management systems along the project

•

Air quality monitoring and management systems within the main alignment tunnels

•

Incident and emergency response infrastructure

•

Maintenance facilities

•

Motorway tolling infrastructure.

Motorway control centre
A WestConnex motorway control centre would be provided within the Burrows Road motorway
operations complex (MOC5) (refer to Figure 5-42).
The motorway control centre would be the central building for all communications and control of the
project’s operational management control systems. The motorway control centre would be staffed 24
hours a day, seven days a week, and would require around 26 full time equivalent staff.
The motorway control centre would include a video wall and operating interfaces for all monitoring
and control systems, an incident control facility, training and incident response room, air conditioning,
power supply systems and workforce facilities (ie amenities). An indicative layout of the motorway
control centre is shown in Figure 5-42.
Urban design principles would be applied to the motorway control centre to integrate the building with
St Peters interchange and the surrounding landscape to minimise its visual impact. Additional
information regarding urban design, landscaping and visual impacts are provided in Chapter 14
(Visual impacts and urban design).

Traffic monitoring and management systems
‘Smart motorways’ (also known as managed motorways) use real-time information, communication
and traffic control systems incorporated into and alongside the road to improve traffic flow. They
typically include:
•

Variable message signs to alert drivers to congestion, incidents and travel times

•

Ramp signals at on-ramps to manage the rate at which vehicles are allowed to merge with
motorway traffic

•

Longer and wider on-ramps to allow traffic to be ‘stored’ so that traffic volumes on the motorway
can be regulated

•

Dynamic lane and speed management signs

•

Network monitoring via in-road sensors and closed-circuit television.

The following smart motorway infrastructure would be provided as part of the traffic monitoring and
management systems to support the future implementation of a smart motorway solution:
•

Automatic video-based incident detection within the project tunnels

•

Closed circuit television (CCTV) including a digital video management system

•

A new intelligent transport system along the New M5
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•

Driver advisory signs including:
−

Variable message signs (VMS)

−

changeable message signs

−

Integrated speed limit and lane use signs (including gantries along the western surface
works section)

−

Tunnel message signs within the main alignment tunnels

Additional traffic monitoring and management systems to be provided along the main alignment
tunnels would include:
•

Motorway emergency telephones

•

Over height vehicle detection systems

•

Public address and radio re-broadcast systems throughout the project tunnels

•

A traffic monitoring system

•

A tunnel closure system.

The traffic monitoring and management systems would be used collectively to monitor traffic volumes
and speeds within the main alignment tunnels. Should the video based detection systems identify
heavy congestion and / or an incident within the main alignment tunnels, the following measures
would be implemented to manage traffic, where required:
•

Integrated speed limit and lane use signs would be used to notify road users of the incident
ahead, and to display lowered speed limits, if required

•

Road users within the main alignment tunnels would be notified of the congestion / incident and
the management measures in place within the tunnels over the public address and re-broadcast
systems

•

The tunnel closure system would be used to prevent additional vehicles from entering the main
alignment tunnels, where appropriate.

Air quality monitoring and management systems
The assessment of the project’s ventilation system is provided in Chapter 10 (Air quality). A
description of proposed tunnel ventilation is provided in Section 5.8.2.
Continuous emission monitoring and ambient air quality monitoring would be undertaken during
operation of the project to monitor:
•

In-tunnel air quality

•

Air quality within ventilation outlets

•

Ambient air quality at representative locations for a defined period of project operation.

Continuous emission monitoring equipment for key contaminants (particulate matter (PM2.5 and PM10),
nitrogen dioxide (NO2) and carbon monoxide (CO) and potentially other pollutants) would be installed
at appropriate locations on the ventilation outlets to ensure the project is operating within the
prescribed emission limits for the project set by the conditions of approval, and as set by the NSW
EPA. Periodic manual monitoring of ventilation outlet emissions would also be undertaken to validate
the accuracy of the continuous emission monitoring equipment.
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Ambient air quality monitoring would also be undertaken at specific locations to assess compliance
with the EPA’s ambient air quality criteria. Single point air quality monitors would be installed within
the main alignment tunnels. The monitors would be located:
•

Inside entry and exit portals

•

Prior to tunnel exhaust points

•

Along the main alignment tunnel on and off ramps

•

Where airflows are combined or divided at tunnel junctions (for example, the junction of the main
alignment tunnels and the New M5 ramps).

An Operational Air Quality Management Plan would be prepared to manage air quality within the main
alignment tunnels. This would include strategies for the management of tunnel ventilation during
periods of congestion and during an incident or emergency.

Incident and emergency response infrastructure
The project has been designed to minimise the risk of incidents and emergencies, and to rapidly and
effectively respond if an incident or emergency does occur.
Incident and emergency management systems would include emergency shoulders, breakdown bays,
fire suppression and firefighting systems, exits for pedestrians and access for emergency services.
In the event of an emergency or incident, the tunnel management control systems would be used to
inform road users of traffic conditions and road closures, and to manage and resolve the emergency
or incident along the New M5.
Key components of the project’s incident and emergency response infrastructure would include:
•

Deluge systems

•

Fire and life safety infrastructure and systems

•

Two vehicle cross passages between the two main alignment tunnels around the Bexley Road
South and Arncliffe emergency smoke extraction facilities

•

Pedestrian cross passages between the two main alignment tunnels at 120 metre intervals

•

Tunnel barrier gates preventing access to the tunnels in the event of a tunnel closure as part of
the tunnel closure system

•

Emergency telephones.

The Kingsgrove motorway operations complex (MOC1) would include a separate emergency
response system as a back-up in the unlikely event that the motorway control centre at St Peters is
affected by an incident or emergency (refer to Figure 5-38). This separate emergency response
system would include secondary systems with redundant servers and network platforms required to
deliver operations management and control system functionality in the event of an incident resulting in
the primary systems of the motorway control centre becoming unavailable.

Maintenance facilities
The Kingsgrove motorway operations complex (MOC1) would include a maintenance facility to
support maintenance of the New M5 during operation (refer to Figure 5-38).
The maintenance facility would require a workforce of up to about 10 workers and would include a
workshop, storage for spare parts and equipment, parking for up to around 15 vehicles, a second
storage area for bulky equipment and spare parts and an office building including kitchen facilities and
amenities.
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Motorway tolling infrastructure
Tolling points would be installed for the New M5 and M5 East Motorways. Each tolling point would
have a gantry and associated shelter.
Tolling points would be installed at the following locations:
•

On the mainline carriageway of the M5 East and New M5 Motorways, east of the King Georges
Road interchange

•

On the on-and off-ramps of the King Georges Road interchange for the M5 East Motorway

•

On the on-and off-ramps of the Kingsgrove Road interchange for the M5 East Motorway

•

On the on-and off ramps of Bexley Road interchange for the M5 East Motorway

•

At the eastern portal, at the St Peters interchange, for the New M5 Motorway.

5.8.2

Tunnel ventilation systems and facilities

The project’s ventilation system has been designed to:
•

Safeguard the health and amenity of the public and motorists using the main alignment tunnels
during normal operation and emergency conditions

•

Meet the current in-tunnel, ventilation outlet and ambient air quality criteria relevant to the project
(refer to Chapter 10 (Air quality))

•

Achieve applicable air quality criteria for receivers outside the project tunnels

•

Operate in an effectively controlled and managed manner

•

Meet the requirements of the Australian Government’s Civil Aviation Safety Authority

•

Minimise the consumption of energy and other resources where doing so would not jeopardise
the health and amenity of motorists using the project tunnels or the achievement of applicable air
quality criteria.

Details of the design and operation of the project’s ventilation system are provided in the following
sections.

In-tunnel air quality design criteria
The tunnel ventilation system has been designed to achieve acceptable in-tunnel air quality outcomes
for carbon monoxide (CO), nitrogen dioxide (NO2) and visibility (as a measure of in-tunnel particulate
matter concentrations) for traffic volumes up to and including the maximum traffic throughput capacity
of the main alignment tunnels. An important design goal of the project has been to ensure that the
lessons learnt from the M5 East Motorway tunnels are taken into account and that historical
ventilation issues with the M5 East Motorway tunnels are not repeated. In particular, in-tunnel haze
issues experienced previously during operation of the M5 East Motorway tunnels have been identified
as a key outcome to avoid during operation of the project.
In-tunnel air quality criteria for the engineering design of the ventilation system have been based on:
•

For carbon monoxide, a tunnel average of 87 parts per million as a 15 minute average based on
the World Health Organisation Guidelines for Indoor Air Quality (World Health Organisation,
2010), which recommends a maximum short-term exposure (15-minute exposure) of 100
milligrams per cubic metre (equivalent to 87 parts per million at 25 degrees Celsius)

•

For nitrogen dioxide, a maximum concentration of one part per million as a 15-minute exposure,
based on the recommendations of the PIARC Road tunnels: Vehicle emissions and air demand
for ventilation (PIARC, 2012)

•

For measurements of visibility or in-tunnel haze, an extinction coefficient of 0.005m-1 based on
the recommendations of PIARC for free flowing peak traffic travelling speeds of 50 to
100 kilometres per hour. Based on the correlation factor recommended by PIARC, this extinction
coefficient is equivalent to an in-tunnel particulate matter concentration of 1.06 milligrams per
cubic metre.
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Overview of the ventilation system design and operation
The project would include longitudinally ventilated tunnels. Longitudinal ventilation relies on the
movement of air through the tunnels in the same direction as the flow of traffic, from the tunnel entry
portals towards ventilation outlet facilities located near the tunnel exit portals. Other tunnel ventilation
configurations are discussed in Chapter 4 (Project development and alternatives).
Air would be moved through the project tunnels using two mechanisms:
•

The ‘piston effect’ caused by the movement of vehicles through the project tunnels. The piston
effect is caused as vehicles enter and pass through the project tunnels, pushing air in front of
them, and pulling air in behind them.

•

The piston effect would be supplemented when needed by fixed speed jet fans installed in the
ceiling of the project tunnels, which can be operated at different speeds to assist the piston effect
if it is not sufficient to keep enough air moving through the project tunnels.

Through a combination of the piston effect and the operation of jet fans, air would be moved through
the project tunnels from the entry portals of the main alignment tunnels and on ramps in a single
forward direction (the direction of traffic flow). Once tunnel air reaches offtake points for the ventilation
facilities, the air would be drawn from the tunnels into the ventilation facilities using axial fans.
The axial fans would also create a difference in air pressure between the ventilation facility offtake
point and the tunnel exit portals. This pressure difference would be used to draw air back into the
project tunnels from the exit portals, which would prevent tunnel air from escaping from the exit
portals. The project has been designed so that it can operate without the need for portal emissions.
Air that is drawn from the project tunnels using axial fans would be passed through the ventilation
facilities before being ejected from the ventilation outlets.
In the unlikely event of a fire within the project tunnels, the jet fans in the ceiling of the tunnels would
be operated to minimise the spread of smoke and to remove the smoke from the tunnels as quickly
and as safely as possible. The project’s fire and life safety systems (refer to Section 5.8.1) would be
operated to bring the fire under control, and to remove smoke from the project tunnels.
The emergency smoke extraction facilities could be used to remove smoke from the project tunnels or
to draw fresh air into the tunnels in the event of a fire or other emergency, or if required during periods
of traffic congestion.
Depending on the location of a fire, smoke would be contained and removed from the tunnels from
the nearest practical and safe point, which may be:
•

The emergency smoke extraction facility located at the Bexley Road South motorway operations
complex (MOC2)

•

The ventilation facilities located at the Kingsgrove motorway operations complex (MOC1), the
Arncliffe motorway operations complex (MOC3) and the St Peters motorway operations complex
(MOC4)

•

The tunnel portals if the fire is close to a portal.

Further details of tunnel fire hazards and management are provided in Chapter 26 (Hazards and
risk).
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Key components of the tunnel ventilation system
The project’s ventilation system would include:
•

An in-tunnel air quality monitoring system, linked to the motorway control centre at the Burrows
Road motorway operations complex (MOC5). This monitoring system would be used to monitor
in-tunnel air quality so that a series of proactive and reactive air quality management measures
can be implemented as required to ensure that acceptable in-tunnel air quality is maintained

•

Jet fans installed in the ceiling of the project tunnels to assist movement of tunnel air caused by
the piston effect

•

Three ventilation facilities, including axial fans and ventilation outlets, at the Kingsgrove
motorway operations complex (MOC1), the Arncliffe motorway operations complex (MOC3) and
the St Peters motorway operations complex (MOC4)

•

Two emergency smoke extraction facilities, including axial fans and emergency smoke extraction
outlets, at the Bexley Road South motorway operations complex (MOC2) and as part of the
Arncliffe ventilation facility at the Arncliffe motorway operations complex (MOC3).

Key components of the tunnel ventilation systems are summarised in Table 5-10.
Table 5-10

Key components of the project’s ventilation system

Ventilation
system
component
Jet fans

Description

Emergency
smoke
extraction
facilities / air
injection
inlets

•
•

•
•

•
•

Ventilation
facilities

•

•

Mounted in pairs or triples, with each separated by about 90 metres
About 129 jet fans would be installed as part of the project. Of these around 54
would be installed in the eastbound main alignment tunnel and around 75 would
be installed in the westbound main alignment tunnel. The final number of jet fans
would be determined during detailed design
Jet fans would be operated to maintain acceptable in-tunnel air quality.
Two emergency smoke extraction outlets would be provided at:
− Bexley Road South motorway operations complex (MOC2)
− As part of the Arncliffe ventilation facility at the Arncliffe motorway
operations complex (MOC3)
Each emergency smoke extraction outlet would include axial fans to allow for the
extraction of smoke or the introduction of fresh air from outside the project tunnels
Bexley Road South motorway operations complex (MOC2) would serve a dual
function as an air injection inlet for the project. Another air injection inlet would be
provided within the Arncliffe motorway operations complex (MOC3)
Three ventilation facilities would be provided:
− Kingsgrove ventilation facility, located in the Kingsgrove motorway
operations complex (MOC1)
− Arncliffe ventilation facility, located in the Arncliffe motorway operations
complex (MOC3)
− St Peters ventilation facility, located in the St Peters motorway operations
complex (MOC4).
The ventilation facilities include ventilation outlets which have been designed to:
− Minimise energy consumption by extracting tunnel air using axial fans and
outlets located as close to the tunnel alignment as practical and feasible
− Have an exhaust flow rate of around 800-1000 cubic metres per second at
the Kingsgrove ventilation facility and 800-1000 cubic metres per second at
the St Peters interchange ventilation facility
− Discharge at about 30 metres above ground level at the Kingsgrove
motorway operations complex, at about 35 metres above ground level at
Arncliffe and about 20 metres above ground level at the St Peters ventilation
facilities, in line with the Australian Government’s Civil Aviation Safety
Authority requirements.
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Urban design principles would be applied to the ventilation facilities and emergency smoke extraction
facilities to integrate the buildings with the surrounding landscapes to minimise visual impacts
associated with their presence. Additional information regarding urban design, landscaping and visual
impacts are provided in Chapter 14 (Visual impact and urban design).
The locations of the project’s ventilation facilities and emergency smoke extraction facilities are shown
in Figure 5-1. Indicative layouts of the Kingsgrove, Arncliffe and St Peters ventilation facilities are
shown in Figure 5-38, Figure 5-40 and Figure 5-41 respectively. Indicative layouts of the Bexley and
Arncliffe emergency smoke extraction facilities are provided in Figure 5-39 and Figure 5-40. Further
details regarding external and in-tunnel air quality are provided in Chapter 10 (Air quality).

Ventilation system operational modes
The tunnel ventilation system and facilities would be operational in three principal modes:
•

Normal traffic conditions

•

Low speed traffic conditions

•

Emergency conditions.

Operation of the ventilation system and facilities under each of these conditions is detailed in the
following sections and indicatively shown in Figure 5-43.
In-tunnel air quality, traffic volumes and average traffic speeds through the project tunnels would be
monitored and used to inform decisions about the operation of the project’s ventilation system in real
time. Operating procedures would be developed and applied to the operation of the ventilation
system, including triggers for intervention in the case of elevated concentrations of vehicle emission in
the project tunnels, congested traffic conditions or incidents, breakdowns or emergencies. The
operating procedures would include:
•

Actions to manage the operation of the ventilation system, including increased ventilation rates
and potential introduction of additional fresh air into the tunnels

•

Actions to manage traffic volumes and average traffic speeds through the project tunnels if
required for in-tunnel air quality reasons or during incidents, breakdowns or emergencies within
or downstream of the project tunnels

•

Incident, breakdown and emergency response actions.

Normal traffic conditions
Under normal traffic conditions (ie when traffic flow within the tunnel is at capacity and travelling at the
posted speed limit of 80 kilometres per hour), the main alignment tunnels would be longitudinally
ventilated. Fresh air would be drawn into the main alignment tunnels from the entry portals and from
vehicles travelling through the tunnel, generating a ‘piston’ effect (the suction created behind a
moving vehicle, pulling air through the tunnel) pushing air towards the tunnel exit portals. Under
normal traffic conditions, the tunnels would effectively ‘self-ventilate’, as the piston effect generated
from moving vehicles exceeds the fresh air demand, thereby removing the need for mechanical
ventilation to move air through the tunnels.
Under these conditions, all air would be discharged from the tunnel via the ventilation outlets at the
Kingsgrove motorway operations complex (MOC1), Arncliffe motorway operations complex (MOC3)
and the St Peters motorway operations complex (MOC4) with no portal emissions. At the ventilation
facility offtake points, tunnel air would be drawn upwards into ventilation facilities with ventilation fans
prior to discharge to the atmosphere via an around 30 metre high discharge point at the Kingsgrove
ventilation facility, via an around 35 metre high discharge point at the Arncliffe ventilation facility and
via an around 20 metre high discharge point at the St Peters ventilation facilities, in line with the
Australian Government’s Civil Aviation Safety Authority requirements. The air would then be
discharged from each ventilation facility to the atmosphere at velocities that would achieve effective
dispersion of the tunnel air, while also meeting the Australian Government’s Civil Aviation Safety
Authority requirements.
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Air would be drawn back down from the tunnel exit portals through the ventilation facility. The Arncliffe
motorway operations complex (MOC3) would also introduce fresh air into the eastbound tunnel
carriageway.

Low speed traffic conditions
Where low speed conditions persist within the tunnels (ie when traffic speeds slow towards
40 kilometres per hour or less, typically as a result of a traffic incident), the piston effect associated
with traffic movement would be reduced. Traffic management measures (such as speed limitations
and lane closures) would be imposed to manage the incident and restore as far as practicable free
flowing traffic. Under these conditions, longitudinal ventilation may require mechanical support to
move air through the tunnels. Mechanical support would be provided through the use of jet fans,
which would operate by moving air in the same direction that the traffic is flowing to provide the
minimum fresh air demand required to meet the relevant air quality criteria.
Under these traffic conditions, additional fresh air may also be required to ensure that acceptable air
quality is maintained. Additional air may be injected into the main alignment tunnels via the reverse
flow operation of axial fans in the emergency smoke extraction facilities at the Bexley Road South
motorway operations complex.
During low speed traffic conditions, tunnel air would continue to be discharged from the Kingsgrove,
Arncliffe and St Peters ventilation facilities, at the Kingsgrove motorway operations complex (MOC1),
Arncliffe motorway operations complex (MOC3) and the St Peters motorway operations complex
(MOC4) respectively.

Emergency conditions
The two emergency smoke extraction facilities would maintain air quality in the tunnels in the unlikely
event of an emergency. These would be located at the Bexley Road South motorway operations
complex (MOC2) and as part of the Arncliffe ventilation facility at the Arncliffe motorway operations
complex (MOC3).
In emergency conditions, such as a fire, both carriageways would be closed to traffic and smoke
would be extracted from either of the two emergency smoke extraction facilities, or would be
ventilated out of the exit portals, depending on the location of the emergency event. Air would be
extracted from the tunnel and transferred to the emergency smoke extraction outlet via a combination
of shafts and ducts. The smoke would then be discharged from the outlet to the atmosphere. The
project’s ventilation system has been designed so that if required, jet fans can operate in the reverse
direction during an emergency situation.
The operation of the emergency smoke extraction facilities is expected to be infrequent. When
emergency smoke extraction is required, the operation of the facilities would only be for a short
duration while emergency services and tunnel fire and life safety systems are used to control the
emergency situation. Additional detail regarding the projects ventilation systems and facilities is
provided in Chapter 10 (Air Quality).
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5.8.3

Drainage and water treatment facilities

The drainage and water treatment facilities for the project would include three main components:
•

Surface water drainage and management infrastructure

•

Tunnel water drainage infrastructure

•

An operational water treatment plant to treat surplus water collected within the project tunnels
prior to discharge.

The project has been designed to prevent additional adverse drainage or flooding effects on private
properties and public infrastructure outside the project footprint during a 100 year average recurrent
interval (ARI) storm event. Further details of potential impacts on water, including drainage and
flooding, are provided in Chapter 16 (Soils and water quality) and Chapter 19 (Groundwater).

Surface water drainage and management infrastructure
Water drainage and management infrastructure would be provided for new surface roads constructed
as part of the project, and for existing surface roads where drainage conditions would be modified as
part of the project.
Surface water drainage and management infrastructure has been designed to:
•

Limit the flow of water in gutters to acceptable widths

•

Convey runoff collected from a 10 year ARI storm event

•

Capture pavement runoff at the tunnel portals for storms up to the 100 year ARI event

•

Limit the volume of direct rainfall runoff that enters the tunnel drainage system

•

Direct collected surface water runoff through appropriate water quality treatment devices prior to
discharge into receiving waterways.

The project would increase the amount of impervious surfaces and increase the catchment area of
existing drainage infrastructure in the vicinity of the project.
New, upgraded or replaced surface water drainage and management infrastructure would be provided
to accommodate runoff from the increased areas of impervious surfaces and the increased catchment
areas around project surface components.
The project would therefore require the demolition of redundant drainage pipes and pits and
construction of a new drainage system, which would include the construction and operation of:
•

New surface water drainage pits located along surface roads, at intersections and pedestrian
crossings, upstream of bridge decks and around on-and off-ramps near where they meet surface
roads

•

New and upgraded surface water runoff basins, including:

•

−

Three new basins to capture and treat runoff, including one within the western surface works
area, one at the surface near the Southern extension caverns and one near the corner of
Burrows Road and Campbell Road

−

Two water quality basins within the St Peters interchange to capture, store and treat surface
water runoff

−

Upgrades to the existing detention basin in Camdenville Park to minimise the frequency and
extent of flooding around the Bedwin Road / Campbell Street / Unwins Bridge Road / May
Street intersection

Installation of new hydrodynamic oil and grit separators within the western surface works area,
St Peters interchange and local road upgrade surface works area to capture and treat surface
water runoff at locations where construction of a surface water basin is impractical and / or due
to site location constraints restricting the construction of a basin
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•

•

New and upgraded culverts, including:
−

A new box culvert to connect existing stormwater pipes to a concrete channel at Kirrang
Street, Beverly Hills (near the western end of the western surface works areas) underneath
the existing shared pedestrian and cycle path

−

Extension of the two existing culverts at Kooemba Road, Beverly Hills (near the western end
of the western surface works areas), by around 30 metres to accommodate the widening of
the motorway at this point

Upgrades to the existing drainage infrastructure serving local surface roads (within the St Peters
interchange and local road upgrade surface works areas), including connection to the existing
piped drainage network and / or provision of a new drainage discharge points at Alexandra
Canal.

New and upgrade surface water drainage and management infrastructure would be connected to the
existing drainage / stormwater systems. The local council or relevant infrastructure owner and
operator would be consulted in relation to connection requirements during detailed design of the
project.

Tunnel water drainage and management infrastructure
The project tunnels have been designed as drained tunnels, meaning that the tunnels would not be
completely impervious and groundwater would naturally and gradually seep through the tunnel walls.
The project has been designed to ensure that groundwater seepage into the tunnels does not exceed
one litre per second per kilometre. This management level is consistent with other road tunnels in
Sydney.
Total groundwater seepage into the project is anticipated to be up to around 1700 kilolitres per day.
In addition to groundwater seepage, water would enter the project tunnels through:
•

Stormwater that is not captured in the surface water drainage and management infrastructure
before entering the project tunnels

•

During maintenance and cleaning of the project tunnels

•

As a result of operation of the deluge system, either during testing or in the unlikely event of a
fire in the project tunnels.

Tunnel water would drain to the low point of the main alignment tunnels, at a point around the Cooks
River. From this low point, water would be pumped from the main alignment tunnels for treatment,
prior to discharge. Details of the operational water treatment plant are provided in the following
section.
Tunnel water would be segregated and managed in two different ways, depending on the source of
the water and potential for contamination levels:
•

The western tunnel water, being all tunnel water from the western portals to the low point near
the Cooks River. The groundwater seepage into this part of the project has a low risk of
contamination, based on knowledge of groundwater quality in the region and the types of land
use above and around this section of the project

•

The eastern tunnel water, being all tunnel water from the eastern portals to the low point near the
Cooks River. There is potential for groundwater seepage into this part of the project to be
contaminated, based on factors including the history of filling / reclamation of land in the area,
potential leachate migration from landfill sites, and historical and current industrial developments
above and around this section of the project.

The collection, treatment and discharge of western tunnel water and eastern tunnel water is shown in
Figure 5-44 and described below.
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Western tunnel water
The western tunnel water would drain to a dedicated sump, separate from the eastern tunnel water
system. The tunnel water would be pumped to the surface and into a first flush holding tank.
The western tunnel water would be tested at the first flush holding tank, and treated if required to
meet discharge criteria. It is anticipated that limited treatment would be required, and may involve pH
correction, removal of oil and grease and reduction of suspended solids.
Once treated, if required, the western tunnel water would be combined with treated water from the
eastern portion of the project tunnels prior to discharge into the Cooks River near the Giovanni
Brunetti bridge (Marsh Street connection to the Sydney Airport).

Eastern tunnel water
The groundwater seeping into the project tunnels from the eastern portals to around the Cooks River
area has the potential to be contaminated, as detailed further in Chapter 17 (Contamination).
In a similar way to the western portion of the project tunnels, the eastern tunnel water would drain to a
dedicated sump at the low point of the main alignment tunnels near the Cooks River. The water would
be pumped to the surface and held in a surface holding tank separate to the western tunnel water for
testing and treatment prior to discharge. The eastern tunnel water would be treated through a
combination of physical and chemical processes, and biological polishing through a constructed
wetland.

Operational water treatment plant
The operational water treatment plant would be designed, constructed and operated to treat eastern
tunnel water (and western tunnel water if required) prior to discharge to the Cooks River.
Western tunnel water would be treated as follows:
•

Natural settling of suspended solids from the water in the surface holding tank. If required, the
water could be further treated to remove suspended solids in the same manner as the eastern
tunnel water as described below

•

Oil and grease removal through the installation of an oil baffle within the surface holding tank. If
required, further removal of oil and grease could be achieved by treating the water in the same
manner as the eastern tunnel water as described below

•

If required, the pH of the water could be corrected through acid / base dosing of the water while
in the surface holding tank.

The eastern tunnel water would require more extensive treatment because of its potential
contamination. This would be achieved in two stages:
•

•

Initial physical and chemical treatment to remove iron, suspended solids, hydrocarbons and
other settleable pollutants. This would include:
−

Correction of pH by dosing with acid / base. As groundwater monitoring data in the area
indicates acidic groundwater, it is likely that this dosing would be with sodium hydroxide

−

Dosing with polyaluminium chloride (PAC) and polymer to facilitate coagulation and
flocculation

−

Dosed water would be processed in a dissolved air flotation (DAF) unit to remove suspended
solids and iron. The solids removed from the dissolved air flotation unit would be further
treated with a polymer to assist with dewatering prior to offsite disposal of the solid materials
at a licensed waste management facility

Further polishing of the water after initial physical and chemical treatment. This polishing
employs biological processes through a constructed wetland to remove ammonia and other
residual biodegradable compounds.
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The constructed wetland system would be located at Arncliffe (refer to Figure 5-40). The system
would have a surface area of 1000 square metres and would contain floating treatment media that
plants would grow in. The roots of the plants and the treatment media would provide a large surface
area for microbes and bacteria to adhere to. Organic material and nutrients discharged to the wetland
would be trapped and digested, including total suspended solids, biochemical oxygen demand,
nitrogen and phosphorous.
Should the wetland system be unable to meet the ammonia water quality discharge criteria for Cooks
River, provision has been made for a potential third stage of treatment including an ozone unit and
filtration (through an activated carbon system, membrane filtration or reverse osmosis). The need for
this third stage of treatment would be confirmed during detailed design and having regard to the
proposed discharge water quality criteria for the project outlined in Chapter 16 (Soil and water
quality).
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5.8.4

Noise attenuation

New motorways and other major roads sometimes require additional measures to minimise the levels
of traffic noise experienced at residences and other sensitive receiver locations.
The Road Noise Policy (DECCW, 2011), Noise Criteria Guideline (Roads and Maritime, 2015a) and
the Environmental Noise Management Manual (Roads and Traffic Authority, 2001) establish a
process to identify appropriate noise attenuation measures for road projects. This process and how it
has been applied to the New M5 are detailed in Chapter 12 (Noise and vibration) and Appendix J
(Technical working paper: Noise and vibration).
The project has been designed to include all feasible and reasonable noise mitigation and
management measures, where the noise assessment thresholds in the Road Noise Policy (DECCW,
2011) have been predicted to be exceeded. This has included the following (in order or application
and priority):
•

Minimising noise generation at the source. This has been achieved for the project through
careful selection of road pavement materials, and design of the project to minimise the potential
for secondary traffic noise sources, such as braking

•

Attenuating noise between the noise source and the noise receiver. This has been taken into
account for the project through the design and application of noise barriers

•

Minimising and managing noise at the receiver. Properties that are potentially eligible for
consideration of acoustic treatments have been identified and would be confirmed through the
detailed design of the project.

Noise from vehicles travelling over 70 kilometres per hour is largely from tyres. This is because at 70
kilometres per hour, road tyre noise generally begins to dominate over engine noise. In areas with
posted speed limits greater than 70 kilometres per hour, noise generated from road tyres can be
minimised by using low noise road pavements such as stone matic asphalts and open graded
asphaltic concrete. Low noise pavements would be applied to the New M5 and M5 East Motorway
carriageways within the western surface works section of the project.
Road noise within the main alignment tunnels is not considered to have a significant impact on
receivers and would be constructed using reinforced concrete pavement. The New M5 ramps and
local roads upgrades around St Peters would be constructed using dense graded asphalt as opposed
to low noise pavements. This is considered appropriate as:
•

The New M5 ramps are located in an area dominated by industrial and commercial properties
with a smaller amount of residential properties

•

The local road upgrades encompass roads with regular signalised intersections which would
require traffic speeds to frequently slow down and increase. At these speeds, engine noise
would influence the noise environment more than road tyres

•

The posted speed limits within the local road upgrades area would be less than 70 kilometres
per hour and the noise reductions achieved from quieter pavement surfaces at this location
would therefore be minimal.

Despite the choice of road pavement materials and design of the project to minimise the generation of
traffic noise, the noise impact assessment (refer to Chapter 12 (Noise and vibration)) identifies the
need for noise barriers in some areas.
The noise impact assessment, which would be confirmed during detailed design, has identified that
two noise barriers at the western end of the project are likely to be required:
•

A noise barrier (NW01), about 1.2 kilometres along the northern side of the project, from around
the King Georges Road interchange to near the M5 East Motorway eastbound entry tunnel
portal. Between the King Georges Road interchange to the eastern side of the Kindilan
underpass, the noise barrier would be about 6.5 metres high. The remaining length of the noise
wall (ie from the eastern side of Kindilan underpass to the M5 East Motorway tunnel portals)
would be a minimum five metres in height
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•

A noise barrier (NW02) along the southern side of the project, from around the King Georges
Road Interchange upgrade project to around the M5 East Motorway westbound tunnel exit
portal. This noise barrier is anticipated to be around five metres high and around 700 metres
long.

The locations of the noise barriers are shown in Figure 5-10 to Figure 5-12. Noise barriers would not
be provided at the eastern end of the project.
The noise impact assessment has also identified that some properties may require consideration of
architectural treatments to further reduce the effects of traffic noise. The initial assessment is subject
to confirmation during the detailed design of the project, inspection of the relevant property and
consultation with the affected property owner:
•

One residential dwelling at the western end of the project

•

One-hundred and forty-four residential dwellings at the eastern end of the project

•

Two buildings within St Peters Public School at the eastern end of the project.

5.8.5

Utilities

It is likely that utilities and services located within or close to the project (ie within the construction
footprint of the project), including electricity, telecommunications (including optic fibre cables), sewer
and water mains, would need to be relocated or realigned during construction. This is particularly the
case around areas of surface or shallow soil disturbance.
The nature and extent of utility changes would be confirmed during the detailed design of the project,
with appropriate relocation, protection or replacement alternatives identified in consultation with the
relevant utility provider. Changes to utilities that are located outside of the construction footprint would
be subject to separate environmental assessment and approval processes.
The project would also require connection to the following utilities:
•

Electricity

•

Water

•

Wastewater / sewer.

Electricity
Electricity supply would be required for the construction and operation of the project. High voltage
power would be required for construction compounds which are acting as tunnel support sites and
other compounds would require electricity by connecting to the mains infrastructure. Additional detail
regarding electricity requirements for construction is provided in Section 6.10.2.
Operation of the project would require about 30,000 megawatt hours of electricity per annum.
Uninterrupted electrical supply during operation of the project would be required for the tunnel lighting,
ventilation and safety systems, water pumps, operational ancillary facilities and tolling infrastructure.
Electricity supply to the ventilation system would be provided through a connection from the
Canterbury Bulk Supply substation to an electrical distribution substation at the Arncliffe motorway
operations complex (MOC3). This connection is anticipated to involve two 33 kilovolt cables, providing
36 megavolt-amperes of power.
From the distribution substation at the Arncliffe motorway operations complex (MOC3), electricity
would be further distributed to the project via substations at the Kingsgrove motorway operations
complex (MOC1), the Bexley Road South motorway operations complex (MOC2) and the St Peters
motorway operations complex (MOC4).
Where practicable, energy efficiency initiatives would be incorporated into the project to minimise
energy consumption (refer to Chapter 22 (Greenhouse gas) for additional detail).
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Water
The project would require around four megalitres of water per annum for operations purposes. This
would include water for maintenance activities, fire testing and for domestic purposes at each of the
four motorway operations complexes.
Where water quality requirements are met, treated tunnel water would be used to minimise the need
to consume potable water. This may include use of treated tunnel water for landscaping management.
Water for use inside the buildings within the motorway operations complexes would be supplied via a
connection to the Sydney Water mains feed.
Fire water would be stored within tanks at the Kingsgrove motorway operations complex (MOC1) and
the St Peters motorway operations complex (MOC4). Fire water storage tanks would be sized to
provide 100 per cent of the maximum design water flow requirements for up to two hours, and would
be fed via connection to the Sydney Water mains feed.

Wastewater / sewer
The main alignment tunnels and on- and off-ramps would be subject to groundwater and road run-off
ingress. Wastewater captured within the tunnels would also include stormwater entering the tunnels
via the portals, deluge water, washdown water and hydrant water. Tunnel wastewater would be
collected and treated at two groundwater treatment plants and an artificial wetland at Arncliffe (refer to
Section 5.8.3 and Figure 5-44), before being discharged to the Cooks River.
The five motorway operations complexes would be connected to Sydney Water’s wastewater system
for domestic purposes. Treated water from the leachate treatment plant would be pumped to the
sewer via a trade waste agreement.

5.8.6

Roadside furniture and lighting

Roadside furniture and lighting to be installed as part of the project would include:
•

Pedestrian and cycle facilities

•

Bus infrastructure

•

Lighting within the project tunnels, along surface roads and at operational ancillary facilities

•

Signage.

Pedestrian and cycle facilities
Existing pedestrian and cyclist facilities within Beverly Grove Park would be realigned to
accommodate the construction and operational project footprints (refer to Section 5.3 for more detail)
The local road upgrades around the St Peters interchange would include provision of new and
upgraded pedestrian and cycle infrastructure. This infrastructure has been designed to maintain and
enhance pedestrian and cyclist accessibility and connectivity, particularly around the St Peters
interchange and Sydney Park.
The most significant new infrastructure would include the construction of the Campbell Road
pedestrian and cycle bridge. The upgrades to pedestrian and cycle infrastructure would provide for a
safe cyclist and pedestrian environment by minimising the interface with vehicles, and would also
provide a regional cycle connection between Mascot and Marrickville. Additional information about
pedestrian and cycle facilities and access as part of the local road upgrades is provided in
Section 5.7.9.
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Bus infrastructure
The bus stop on the southbound side of Canal Road along route 418 (Burwood to Bondi Junction)
near the intersection of the Princes Highway would be permanently relocated further south along
Canal Road to accommodate construction vehicles entering and exiting the Canal Road construction
compound throughout construction of the project (refer to Section 6.9 for additional detail). The final
location of this bus stop would be determined during detailed design and in consultation with
Transport for NSW.
The existing bus stop on Euston Road northbound, south of the intersection with Maddox Street
would be temporarily relocated during the upgrade of Euston Road and Maddox Street. The bus stop
would be would be reinstated after this work is completed.
Further information about changes and modifications to bus infrastructure due to the project is
provided in Section 5.7.10.

Lighting
Lighting that would be installed with the project includes:
•

Traffic lighting within the main alignment tunnels

•

Traffic lighting along surface roads and pedestrian / cycling facilities

•

Lighting within and around operational ancillary facilities

•

Emergency lighting

•

Aviation hazard lighting.

Tunnel lighting
In-tunnel lighting would be based on road geometry and designed to generally comply with the
Australian / New Zealand Standard AS / NZS 1158.5:2007: Lighting for roads and public spaces, and
the International Standard CIE 88-2004: International Commission of Illumination Publication Guide
for the Lighting of Road Tunnels and Underpasses.
Lighting at the tunnel portals would be able to be switched between daytime and night-time lighting in
response to varying levels of brightness due to time of day and weather conditions.
Uniform lighting would be provided along and across the main alignment tunnels. Two levels of
interior zone lighting would be installed:
•

Interior zone one, which would contain lighting that can be switched to either daytime or nighttime levels

•

Interior zone two, which would be permanently illuminated at night-time levels.

The lighting levels would be at the highest intensity immediately at the tunnel entrance and gradually
reduce over about 600 metres to the tunnel interior zone one. After about 30 seconds of travel time
throughout the main alignment tunnels (about 385 metres at the posted speed limit of 80 kilometres
per hour), the lighting within the main alignment tunnels would reduce further to the interior zone two
level. Luminaires would also be spaced to ensure that flicker effects are eliminated.
Tunnel lighting would be provided in rows along the main alignment tunnel ceilings at sufficient
spacing to allow for deluge piping to be installed. Lighting would be adjusted where required to allow
jet fans and signage (directional and other) to be installed with the appropriate sight lines maintained.

Surface road lighting
Surface road lighting, including at interchanges, ramps, intersections, roundabouts, bus stops and
along local roads upgraded as part of the project have been designed to meet the requirements of
Australian Standard AS / NZS 1158: Lighting for roads and public spaces.
Given the proximity of the project to Sydney Airport, all surface road luminaires would include an
‘aeroscreen’ type lens to minimise upwards waste light spill in accordance with the regulations
required by the Civil Aviation Safety Authority.
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In order to provide lighting at the tolling points, the proposed overhead gantries would emit a blue light
during the operations phase similar to that used on many of Sydney’s existing toll roads. The lighting
is designed to meet the requirements of international and Australian Standards concerning electrical
safety and eye safety. The proposed lights would be hooded and directed down towards the toll points
to minimise potential light spill.

Emergency lighting
Emergency lighting would be installed to provide adequate illumination for evacuation of the main
alignment tunnels in the event that primary lighting is inoperable. Emergency lighting would be
provided throughout the main alignment tunnels as fixed direction exit signage, illuminated signage
and LED light fittings within and in the vicinity of cross passages and emergency egress paths.

Aviation hazard lighting
At the eastern end of the project, aviation hazard lighting may be required at the St Peters and
Arncliffe ventilation facilities. All aviation hazard lighting would be provided in accordance with the
regulations required by the Civil Aviation Safety Authority.

Signage
Traffic, locational, directional, warning and variable message signs would be incorporated within the
main alignment tunnels and on surface roads at approaches to the main alignment tunnels.
Directional signage would be installed in accordance with the Austroads and Roads and Maritime
standards, with a focus on providing clear and unambiguous direction to motorists.
All signage within the main alignment tunnels would be backlit and be located to provide clear, highly
visible, progressive and instructive decision making information for motorists.
Directional signage along the New M5 ramps and roads within the St Peters interchange would be
provided along roads to be operational at the completion of construction.
Signage along the in-tunnel section of the New M5 ramps between the main alignment tunnels and St
Peters interchange would be located above the carriageways at about 500 metre intervals. Signage
would provide directions to:
•

Sydney Airport and Kingsford via Gardeners Road

•

The City and Sydenham via Euston Road.

Signs along the New M5 ramps within the St Peters interchange would be located at the tunnel portal
and the intersection of Campbell Road, Euston Road and the New M5 ramps. Signage would provide
directions to:
•

Sydenham and Rockdale via Campbell Road

•

Randwick and the City via Euston Road.

Signage along other connecting ramps within the St Peters interchange would be installed as part of
the future M4-M5 Link and future Sydney Gateway projects, when these roads would become
operational.
Variable message signs would be mounted on gantries along roads which approach the main
alignment tunnels and would be used to advise motorists of traffic conditions. The variable message
signs within the main alignment tunnels would comprise single line text advisory signs above traffic
lanes.
Integrated speed and lane use signs would be installed along the length of the project. These signs
would generally display the regulatory speed limit along the project, and would be modified at the
motorway control centre to display variable speed limits in response to incidents and congestion. The
signs would be located around 200 metres before the tunnel portals, around 50 metres before each
off-ramp and around 50 metres after each on-ramp.
A signage strategy would be developed during the detailed design of the project.
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5.9

Landfill closure infrastructure

The Alexandria Landfill site was acquired by the NSW Government in December 2014 and the
operations of the previous landowner ceased at that time. Activities consistent with the existing
planning approvals are continuing on site (refer to Section 5.1).
The site currently contains the following structures:
•

A weighbridge office

•

A two storey site office located in the north-west corner of the site, with the ground floor
constructed of brick and the first floor a temporary / demountable structure

•

A workshop located in the north-west portion of the site adjacent to a leachate treatment plant

•

Leachate and groundwater infrastructure

•

A haul road that runs from the site entry to the base of the landfill, with a portion of the haul road
descending into the landfill premises unsealed.

Landfill closure works to be carried out on the site are shown on Figure 5-45 and would include:
•

A landfill cap

•

A sub-surface cut-off wall to prevent groundwater seepage into the landfill area

•

A landfill gas collection and management system

•

A new leachate collection system (with removal of the existing system, where applicable)

•

A new leachate treatment plant (following the removal of the existing plant)

•

A stormwater collection system

•

A stormwater and leachate pump station

•

A fill containment mound.

5.9.1

Landfill closure strategy

The closure of Alexandria landfill would be designed to be compatible with the landform, engineering
components and public open space requirements of the St Peters interchange, and to account for
ongoing landfill conditions, including settlement.
The landfill closure strategy would include:
•

Ongoing operations, maintenance and monitoring in accordance with the relevant environmental
protection licences and trade waste agreements

•

A landfill gas collection and management system

•

A leachate treatment plant, including collection, pumping and treatment system

•

A sub-surface cut-off wall to replace the existing groundwater collection system

•

A new stormwater and sediment collection, pumping and treatment system

•

New facilities, including amenities suitable for carrying out landfill operations and maintenance

•

Post closure monitoring.

A Landfill Closure Management Plan (LCMP) has been developed in accordance with the
requirements of the Protection of the Environment Operations Act 1997 (Appendix F). The LCMP
outlines key landfill closure activities and documents the proposed landform, capping detail, leachate
and gas management and monitoring protocols to be adopted for the landfill closure process. The
LCMP has been prepared in consultation with the EPA and the Site Auditor, accredited under the
Contaminated Land Management Act 1997 and all landfill closure works would be carried out in
accordance with the LCMP. Monitoring and management infrastructure for the Alexandria Landfill are
presented in Figure 5-46. More detail regarding landfill closure activities as part of construction of the
project are described in Section 6.5.6 and Chapter 17 (Contamination).
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5.9.2

Final landform

To facilitate the development of the St Peters interchange, the topography and landform of the
Alexandria landfill site would be reshaped to create a final landform upon which the interchange would
be constructed. Section 6.5.6 and Section 5.6 provide further details on the construction and
operation of the final landform.
As the site has been actively used for landfilling, waste recycling and transfer activities, no final
engineered landfill cap currently exists, or was historically constructed, and waste material has been
deposited directly above the bedrock in the former landfill or above natural soils where bedrock was
not exposed.
The design objectives for the final landform surface are:
•

Reduce infiltration of water into the landfill waste in order to reduce leachate

•

Provide a long–term stable barrier between the waste and the environment in order to protect
human health and the environment

•

Prevent the uncontrolled escape of landfill gas

•

Provide land suitable for its intended future use.

To achieve these objectives, the final landform would contain landfill capping and different surface
covers in various areas, with the main areas including:
•

Vegetated cover on top of the new landfill containment mound, on road embankments and
median areas

•

Road pavement areas at the ground surface beneath the St Peters interchange bridges.

Vegetated areas
The final capping layer at the landfill containment mound and other vegetated areas would include a
multi-layer system with the following components (from top to bottom):
•

A vegetation layer, including an upper layer of topsoil to promote vegetation growth

•

A low permeability clay sealing layer, including a geosynthetic clay liner as required , which
would maintain a seal that prevents excessive surface water infiltration and landfill gas migration

•

An earthen foundation layer comprising crushed sandstone or selected material.

The landfill capping system would include a sub-surface drainage system on top of the sealing layer
to collect infiltrating rainwater. The landfill gas and leachate collection system would be located below
the sealing layer.

Road pavements and interface with vegetated areas
In areas of road pavements, the road pavement would act as the landfill cap. As the road pavement
slabs would be cast insitu, all concrete, shrinkage and expansion joints within the slab would contain
water stops to minimise surface water infiltration and landfill gas escape.
Interfaces between the road pavement and the vegetated areas would include a combination of
natural clay, geosynthetic and / or other flexible materials to form a low permeability interface, capable
of accommodating differential settlement between the road pavement and the adjacent vegetated
areas.

Piles beneath the St Peters interchange bridges
Piles supporting the St Peters interchange bridges would and other structures would need to extend
through the capping system in some areas. A sealing system using bentonite and geosynthetic
materials would be constructed around the piles and / or the pile caps in these areas to maintain the
integrity of the capping system’s sealing layer.
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5.9.3

Leachate management

The site design minimises the infiltration of water (from rain and other sources) so that the volume of
leachate to be managed is minimised. The existing leachate management system across the
Alexandria landfill site would be retained and augmented where required to suit the final landform of
the site. The existing leachate treatment plant is being upgraded under the existing approvals for the
landfill. Upgrades to the existing leachate management system may include the installation of a new
leachate barrier and collection system underneath the containment mound, upgrades to the leachate
collection and transfer system and the construction of a new leachate treatment plant.
A new leachate treatment plant would replace the upgraded existing treatment plant. The existing
leachate collection system would be augmented with:
•

Vertical extension of the primary leachate collection riser pipe to the top of the new landfill
containment mound

•

A contingency for leachate collection bores installed to the lowest-lying area of the original
landfill base.

These components would be designed to be compatible with the interchange construction and with
appropriate features to accommodate landfill settlement, preserve capping system integrity and
provide inspection / maintenance access.
A new leachate treatment plant would be constructed on the western side of the St Peters
interchange adjacent to Canal Road. The leachate treatment plant would biologically treat the raw
leachate and treated water would then be pumped to the sewer via a trade waste agreement.
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5.10

Property access and acquisition

The project has been designed to:
•

Minimise the total land acquisition required for construction and operation of the project where
practical

•

Avoid land acquisition where it may lead to the sterilisation or isolation of land

•

Avoid or minimise partial property acquisitions where such acquisitions may generate adverse
fragmentation or significant disruptions to development patterns

•

Avoid or minimise acquisitions that may adversely affect the development potential of affected
land.

The project would require some partial and full acquisition of land either temporarily for the duration of
construction or permanently to accommodate the operational footprint of the project.
There are 30 properties (115 parcels of land) that would be directly impacted by the temporary
construction works and returned / modified to a non-project related land use. Of these properties:
•

Five properties (51 parcels of land) are already owned by Road and Maritime

•

Four properties (6 parcels of land) are owned by other NSW Government agencies

•

Fifteen properties (51 parcels of land) are owned by Local Government

•

Six properties (7 parcels of land) are privately owned.

There are 143 properties (364 parcels of land) that would be directly impacted by operational
infrastructure and would require permanent acquisition. Of these properties:
•

Thirty-nine properties (218 parcels of land) already owned by Road and Maritime

•

Six properties (10 parcels of land) to be acquired from other NSW Government agencies

•

Seventeen properties (28 parcels of land) are owned by Local Government

•

Five properties are owned by utility providers (6 parcels of land)

•

Seventy-six properties (102 parcels of land) to be acquired from private owners.

A summary of the parcels of land that would be temporarily or permanently occupied by the project,
including ownership and land use type is provided in Table 5-11.
Table 5-11

Indicative summary of the parcels of land that would be permanently acquired by the
project

Description
Extent of
acquisition
Ownership

Land use

Full
Partial
Total
Roads and Maritime
Other NSW government agencies
Local government
Private
Utility providers
Commercial / industrial
Residential
Recreational / road reserve*

Parcels of land that would be permanently
acquired for the project
251
113
364
218
10
28
102
6
68
86
210

*Land zoned as SP2 (infrastructure)

The total area and number of properties requiring acquisition to accommodate the project may
change following the exhibition of this EIS and / or conditions of approval that may be applied to the
project by the Minster for Planning. Final acquisition requirements would be confirmed during the
detailed design of the project.
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All acquisition (partial and full) would be undertaken in accordance with the Land Acquisition
Information Guide (Roads and Maritime, 2014b) and principles in the Land Acquisition (Just Terms
Compensation) Act 1991. Consultation with some affected property owners has commenced (refer to
Chapter 13 (Land use and property)), and would continue to occur throughout the environmental
assessment and detailed design process for the project. It is anticipated that no crown land would be
acquired to accommodate construction or operation of the project.
The local road upgrade works would result in changes to property access arrangements for a number
of properties located in the following streets:
•

Euston Road

•

Campbell Street

•

Pacific Highway

•

Burrows Road

•

Bourke Road

•

Gardeners Road

•

Ricketty Street.

The project would result in permanent changes to the access of two commercial / industrial
properties:
•

The entrance to Bunnings Warehouse on the corner of Gardeners Road and Bourke Road would
be modified to accommodate the local road upgrades

•

Access to 697 Gardeners Road would be via Venice Street and Ricketty Street, south of
Gardeners Road. Access to the northern half of the property would be via the intersection of
Bourke Road and Campbell Road.

Further details of property acquisition and potential impacts on land use planning and development
are provided in Chapter 13 (Land use and property).

5.11

Urban design and landscaping

Detailed urban design and landscape plans have been developed for areas required for operational
infrastructure including:
•

The western surface works, including:
−

The M5 Motorway corridor integration works

−

The Kingsgrove motorway operations complex (MOC1).

•

The Kingsgrove Road surface works, including the tolling facility on the M5 East Motorway

•

The Bexley Road surface works, including:
−

The Bexley Road South motorway operations complex (MOC2)

•

The Arncliffe surface works, including the Arncliffe motorway operations complex (MOC3)

•

The St Peters interchange and local road upgrade surface works, including:

•

−

The St Peters interchange works

−

The St Peters motorway operations complex (MOC4)

−

The Burrows Road motorway operations complex (MOC5)

−

Local road upgrade works

The interior of the project tunnels.

Details of landscape plans are provided in Chapter 14 (Visual impacts and urban design) and
Appendix L (Urban design report).
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Specific urban design objectives have been developed for the project, consistent with the Draft
WestConnex Urban Design Framework (Sydney Motorway Project Office, 2015). The urban design
objectives applied to the design of the project and the rationale for their use is provided in Table 5-12.
Table 5-12

Urban design criteria and rationale for their use

Urban design criteria
Demonstrable leading
edge environmental
responsiveness
Maximises connectivity
and legibility for road
users and nearby
residential development
Maximise place making
opportunities
Maximise opportunity
for urban renewal and
liveability
Provision of a
memorable identity and
a safe experience for
road users and adjacent
stakeholders
Provision of a new
quality benchmark in
urban transport and
renewal

Rationale
To ensure a natural systems approach which is responsive to the
environment, promoting sustainability and minimising impacts to existing
areas of sensitive native vegetation.
Focus on connectivity and legibility to provide road users and residents
with a sense of orientation and place awareness, reinforcing road user
safety and way finding principles.
Ensures the design responds to the intrinsic natural and cultural qualities of
each locality through form, colour, character and materiality to minimise
impacts on areas of community sensitivity.
Enable opportunities for urban renewal and liveability by providing high
levels of urban amenity, creating potential development opportunities by
minimising areas of land sterilisation and minimising impacts to existing
public open space.
To ensure that all design solutions safeguard the safety and convenience
of the road users, adjacent stakeholders and areas of community
sensitivity.

To provide a world class standard of design and construction with a unified
approach to the form, detailing, fabrication and construction of all design
elements that minimise whole-of-life costs and utilises robust, high quality
and durable materials appropriate to the urban setting and designed to
minimise vandalism.

With respect to ventilation facilities at Kingsgrove, Arncliffe and St Peters motorway operation
complexes, a detailed review and finalisation of architectural treatment of the ventilation facilities
would be undertaken during detailed design. This would be guided by the ventilation performance
requirements and the following design principles, as well as outcomes of community consultation:
•

Reflective of site and context

•

Integration with landscape

•

Sculptural urban scale objects – urban landmarks

•

Forms informed by function

•

Identifiable by their materiality

•

Appropriate use of materials.
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